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MYSORE-MADRAS ARBITRATION, 1913-14.

EXAMINATION OF EVIDENCE BY THE ASSESSOR.

PART I.
PRELIMINARY.

GENERAL TDESCRIPTION.

The map of the Cauvery river basin, Appendix A.E. I, illustrates important
points which came under consideration in this Arbitration. As will be seen the
main Cauvery river rises in the Coorg hills and shortly crosses the Mysore western
boundary. 1In its course through that State it receives confluents from several
tributaries the most important of which is the Kabbani. It crosses the Mysore
eastern boundary near Kollegal and thereafter for some 40 miles, it becomes the
boundary between Mysore and Madras territory. It then leaves the Mysore boundary
and flows for some 170 miles through Madras territory as far as the Upper Anicut at
which goint its supblies are distributed to the Tanjore delta the existing irrigation of
which Gonstitutes the most important claim which Madras has on its waters. In its
course through Madras it receives confluent supplies from several other tributaries,
the chief of which is the Bhavani.

2. The Arbitration has arisen from a demand made by the Mysore Government
under the Agreement: entered into by them with the Madras Government in the year
1892 for permission to construct a large storage reservoir at Kannambadi shown in
the north-east corner of the map; and from the oppesition offered to that demand by
Madras under the same Agreement on the grounds that the reservoir as projected by
Mysore would threaten their prescriptive rights and important interests vested in the
existing Cauvery delta irrigation coloured green in the south-east corner-of the map.

3. The Cauvery delta irrigation supplies depend chiefly on the catehment area
above the Upper Anieut where the supplies first come under regulation for distribu-
tion as between the Cauvery and Coleroon rivers by the Madras works constructed
for that purpose. It is here that the Cauvery Dam gauge, which is of extreme
importance in this Arbitration, is situated.

4. The catchment area is sub-divided on the map as between the more important
confluent tributaries of the Cauvery river. The part of the catchment lying in the
bills to the west is by far the most important contributor to the river supplies during
the south-west monsoon which again yields the most important share of the total
annual rainfall affecting the river supplies. The north-east monsoon chiefly affects
the eastern part of the catchment.

5. It will be seen that the proposed Mysore reservoir would intercept but a small
proportion of the whole catchment and the following classification of the catchment
area in round figures will be of interest : —

. Catchment | Catochment above os;iﬁ?‘nzg Z '
above Delta. Kannambadi. colamm (1),
. 8d. MILES. 8Q. MILES. PER CENT.
Hills .. .. .. .. .. 4,350 1,880 43
Plains .. .o .. . .. 21,800 2,220 ) 10
Total .. 26,150 4,100 16

_ In the Metur project, Volume I, the sub-division of the catchment area as it is
influenced by the south-west monsoon and north-east monsoon, respectively, is given
in round figures as for the south-west 16,000 square miles and for the north-east

10,000 square miles; the former of course includes the 4,350 square miles of hill
catchment. '
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6. After the primary regulation of the river supplies at the Upper Anicut they
are further controlled by the Madvas works known as the Cauvery and Vennar
regulators combined with the Grand Anicut which distribute irrigation supplies a8
between the Cauvery and Vennar systems and also admit of flood regulation as
between those rivers and the Coleroon. Irrigation supplies in the Coleroon are
distributed at the Lower Anicut. The rules framed from time to time for the
regulation of the irrigation supplies at these various points and the operation of those
rules in the past form a most nnportant part of th‘e evidence put before 'the .Arbxtmtor
in support of the respective claims advanced by elthe:\ party to the Arpltratlog.ﬁ

irrigation area below the Upper Anicut amounts in round figures

7. The Delta 1rrigatio o ;lfout 12002000 > nones - it is coloared
green in the map ; and there 1s also some
27,000 acres of irrigation in the Irench
territory shown hatched in the map in
the neighbourhood of Karikal. There is no evidence before the Arbitrator as to any
works for the control of irrigation supply in the French territory ; but it is clear that
this has always received its supply from surpluses from the Madras works on the
Cauvery system and will continue to do so in future. ~And, always provided that the
supplies enjoyed by Madras in the past and passed into their Cauvery system at the
Cauvery and Vennar regulators are secured to them in future, there 18 obviously no
reason to suppose that the necessary supplies to the French territory enjoyed by them
in the past will in any way suffer.

8. A reference to past records of the Delta irrigation both of the Cauvery and
Coleroon systems——vide diagram Ma. 9—shows very clearly that full d_evelqpmept up
to the capacity of the existing works has been reached, the best period in point of
area being that from 1882 to 1892, and that no further development can be looked
for or is expected on the systems as they stand today or as they existed at that period.

* Note—This figure is taken from diagram
Ma. 9, the arca given in Ma. 8, paragraph
13, is 1,002,000 aores.

9. 1t is in evidence however that Madras recognising this and also that the
present systems and works are not circumstanced to make use of the whole of the
river supplies believed to be available formulated a project for a large storage resfgrYgxr
to be constructed at Metur (showi about the centre of the map), which hgd.m' its
object the storage of part of the river surpluses believed to be avallableha_ndtt e lrrlgaf-
tion of some 350,000 acres of new irrigation shown 1n red in the south-east corner of
the map adjoining the existing Delta irrigation. o . »

10. Another point of importance to the present Arbitration MIS the 1e)xls; ul\g
Hydro-Electric Power Installation at Sivasamudram constructed by yson? a ou : t 1@
year 1902 and to extend which is one of the objects of their proposed reservoir at

Kannambadi. . .

11. Both above Sivasamudram in Mysore tgrrntqry m.\d .bet.\_avoen Bhavan and the
Upper Anicut in British territory‘there are certaln minor irrigation systems dependept
for their supply on the Cauvery river both in the monsoon or wet BeAsoNs and_ also 1n
the hot weather or dry seasons and points connected with prescriptive rights in these
channels -have arisen during the Arbitration proceedings which also have to be
considered.

12. T need only say here with regard to these minor Madras systems that
gtatistics as to their irrmgation which have come under notice of the Arbitration
Committee do not appear to warrant the same conclusion as to their full development
having been already attained as do the records of the Delta irrigation as I have already
poted with regard to that in paragraph 8.

13. Finally I may notice in this general description that the run-off of a very
large proportion of the Mysore plains catchment is already and has for many years
been intercepted by a very complete system of storage tanks of great antiquity.

14. A very important point for examination, since it must be the basis of all

estimates of the quantities of water used
by Madras in the past, and, under their
preseriptive right, due to them in future, as well as of the quantities surplused and
available in whole or in part for storage, is the Cauvery Dam discharge diagram, to
be found in the pocket of Volume III of the Madras Cauvery Reservoir Project.

River discharges at Cauvery Dam.

Sl A

15. Two curves are given of discharges in cusecs for different readings on the
‘Cauvery Dam gauge; one laid down by Major Montgomerie in 1881, and the
other by the special officer in charge of the Madras Cauvery Reservoir project ; the
latter is based on gaugings specially conducted for the purpose 1n 1909. '

It will be seen that these curves eross each other at about the gauge of 6-75,
Major Montgomerie’s curve giving discharges less than those of the 1909 curve for
gauges lower than 6-75, and more for gauges higher.

16. T have taken out discharges for both curves for all gauges by decimals of
a foot from zero to 7-0 and compare them in Appendix A E. II to this nate; supplies
up to certain gauge limits compare as follows: —

For gauges. Montgomerie’s curve. Madras curve.

0 to 50 feet. 100 220
0 to 65 feet. 100 148
0 to 7-0 fest. 100 134

proving beyond all question that the estimate of quantities of water used in past
years by Madras for their delta irrigation, based on the daily gauge records, must
vary very considerably according to which. of these curves is used.

17. This matter as it affects the claims of either party toa supply connoted
by a limit gauge under the rules of regulation and the estimates of supplies actually
used 1n the past obviously requires most careful consideration. . For gauge-readings up
to 7-0 feet and for the chanmnel in its present state the 1909 curve may be accepted

as correct, 1t will be seen to lie as fairly as is possible to locate it with reference to
the observed discharges based on mean velocities.

18. Above 7-0 feet however it appears to me to be somewhat doubtful ; it lies
more generally below the recorded observations based on mean velocities,

19. In Appendix A.E. III, T have plotted the Madras 1909 curve to a smaller
scale—uvide the firm line on the diagram—and it will be seen that from about 7-0 feet
it does not conform to the more or less regular parabolic trace which such curves
generally follow ; ‘and I bave drawn the dotted line which appears to be a probably
more correct curve for gauges from 7-0 feet to 9-0 feet. .

20. In Appendix A.E. 1V, T have.plotted differences in million cubic feet as read
from the curve in Appendix AE TII for gauges from 7-0 feet to 9-0 feet and have
continued 1t to 14-0 feet, the maximum gauge recorded, showing an addition at that
‘gauge of 4,000 millions cubic feet=46,000 cusecs: this agrees very closely with the
difference (313,000 —266,000)=47,000 cubic feet which, as explained in paragraph 74,
Volume I, Madras Cauvery Reservoir Project, the 1909 curve gives below the
generally accepted record of the maximum food of July 81st, 1896.

21. The foregoing examination tends to confirm the opinion ree-orded In para-
graph 74, Volume I, Madras Cauvery Reservoir Project, that the 1909 curve was
probably too low for floods higher than moderate.

22. In Appendix A.E. V, I have tabulated the differences as read from the eurve
Appendix A.E. IV and applied them to the Madras estimates of river discharge above
70 feet as given in the working tables, Volume III of the Madras Cauvery Reservoir
Project; the results are given in Appendix A.K. VI and I think it very probable that

. even these are still somewhat low for the higher gauges.

23. .This correction of the estimates of total river discharges can only affect the

Arbitration in so far as it may affect the quantities surplused, and, in whole or in part,
available for storage. )

In years of low supply the effect is not great, e.g.— .

Year,

Inerease.

MILLS, C.FT.
1894 .. . .o .. .. .. . . 6,310
1899 .. .. .. .. .. .. .. .. 6,780
1905 .. .. .- .. .. .- . 6,134

‘but in other years the increases are considerable and the avera

. ge annual discharge is
raised from 426,000 to 460,000, an increase of 58 per cent.
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24. This amendment, it is to be noted, only affects discharges over 7-0 feet and
I leave for fuller discussion later the question as to how far the curve below 7-0 feet
may be accepted as a basis for the estimates of quantities of water aimed at in the
rules and regulation or actually used in the past for irrigation in the Delta.

25. In the foregoing paragraphs 19—23, T have given my reasons for correcting

Yield from the catchment the figures put forward by Madras in
) Volume III of their Reservoir project
of the estimated river discharges for higher gauges than 7-0 feet at Cauvery Dam and
for raising the estimate of average annual yield of the catchment at this point from
425,000 millions cubic feet to 450,000 millions eubic feet.

26. Buckley’s irrigation pocket-book, page 213, second edition, gives the total
average run-off for certain of the Madras rivers including the Cuauvery having an
aggregate catchment area of 85,000 square miles as 2,000,000,000,000 cubie feet =
235 millions cubie feet per square mile, which for the 26,172 square miles of the
Cauvery catchment above the Cauvery Dam would give an annual average yield of
595,000 millions cubic feet or 32 per cent. in excess of the revised figure quoted in
paragraph 25.

27. In order to check these totals independently, I have estimated the yield
from the catchment in Appendices AE. VII, VIII and IX of this note. Appendix
A.E. VII is a tracing from the latest published (1912) irrigation map of India
showing isohyetic lines based on the mean average rainfall of the past thirty years.
Appendix A.E. VIII is a diagram showing yiclds in million cubie feet per square mile
for varying mean annual rainfall from 20 inches to 120 inches. In the lower part the
curves are based on Strange’s diagrams and are continued for rainfalls higher than
50 inches.

28. In using the diagrams I have not taken full eredit for the whole yield as
gshown thereon but have allowed proportionate reduections for losses en roule. Rven
so the computation Appendix A.E. IX works out to a total yicld at the Cauvery Dam
of 625,000 millions cubic fect, an excess of 39 per cent. over the revised figure based
on the Cauvery Dam gaugings quoted in paragraph 25.

o 29 Onme obvious cause of the increase is that wmy total area, 29,485 square miles,
18 10 excess of the arga recorded by Madras, 26,172 square niles. Similarly the area
at Kannawmbadi in my computation, 4,639 square miles, is in excess of the area
accepted by Madras and Mysore, 4,000 square miles.

80. This is evidently due either to an error in the planimeter with which my
areas were computed or to stretching of the wmap from which they were taken ; in
either case the error is proportional, and I have therefore applied corrections to all
areas in the ratio 262 : 295 in Appendix A.K. IX (a).

81. The corrected total yield comes to 563,000, a difference of 54 per cent.
below Buckley’s figure and of 23 per cent. over the figure based on the Cauvery Dam
gaugings.

32. Counsidering these figures and the very moderale ratios of yield which I have
assumed in my computation, I think it probable that the Cauvery river discharges
based on the Cauvery Dam gaugings are still too low for the higher floods; but I do

ot propose to amend these further as it does not appear that the estimated supplies
in the years of low supply, which are of oourse the eritical years both for Madras and
. for Mysore, are likely to be materially affected. :

33. Appendix A.E. X shows a rough division of the estimated (otal yield
between the south-west and north-east monsoons. The south-west contribution is
.admittedly the more nmnportant and gives the greater part of the total vield, the
rainfall 1s heaviest in the hilly tracts gradually decreasing towards the plains.

34. A reference to Appendix A K. X and the map Appendix A.E. VII will
show that for my estimate of the south-west vield, 1 exclude all areas on which the
mean rainfall is less than 34 inches per annum and consider an area of 7,747 square
miles only as compared to the 16,000 square miles in round figures which 1s stated
to receive this mousoon—vsde paragraph 4, Vol. I, Madras Cauvery Reservoir Project.
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It will be seen that the area I consider includes all the hilly tracts which admittedly
contribute the greater part of the south-west yield and excludes the plain area from
which the contribution is comparatively small.

35. For the north-east monsoon [ inciude all areas excluded from the south-
west except in the Kannambadi in which I also include an area of 1,210 square
miles already included in the south-west monsoon and on which the average annnal
fall is 35 inches. 'Thusthe area considered as contributing to the north-vast monsoon
is 19,614 square miles as compared with the figure given by Madras of 10,000
square miles.

38. These assumptions are admittedly arbitrary and rough though they agree
generally with the evidence as to the incidence of the total annual fall in the two
monsoons.  They have been made fer the purpose of ehecking any other caleulations

of the proportionate yield from the Kannwubadi eatehment which may have to be
considered in the course of the Arbitration. -

37. The following points brought out Dy these estimales are noted. The

south-west monsoon contributes about 75 per cent. of the total annual yield and the

~ R Y N
north-cast about 25 per cent.  In paragraph (5), Vol. I. Madias Cauvery Reservoir
Pro_;opl‘, the proportions are given as 73 per cent. and 22 per cent., respectively ;
the difterence is not great.

T'he eatchment between Metur and Bhavani ineluding the Bhavani itself contri-
butes 76,020 millions eubie feet or 1574 of the discharge nt Metar,

In paragraph 21, Vol. I, Madras Cauvery Reservoir Project, the Bhavani
discharge is given as 70,000 ov one-fifth of the river discharge at Bhavani--again
the difference 1s not great.

The Kanpambadi cateliment contributes 48 per cent. in the south-west monsoon

and 14 per ceut. in the north-east monsoon of the estimated yield at the Cauvery
Dam for these respective seasons.

The question of what further allowances, if any, have to be made for other
existing claims for irvigation or for losses in transmission between Kannambadi and
the Cauvery Dam has to be considered separately and will be dealt with later.



PART IL

ASSESSOR’S EXAMINATION OF THE EVIDENCE ON ISSUE 2 ().
LIMIT GAUGE AND SUPPLIES NECESSARY FOR IRRIGATION.

Before examining the evidence in support of the respective (]}Iaip?s”a'dval)'\ce_d
by either party 1‘1m10|' _Hus head 1t 18 desn'uli]oL to ‘1)011)11 ('n'l; '1hat;l O:él;af:\- a .Im(lt
gauge claim for irrigation purpdscs can only e considere |4n fs 03( ‘? Ll(jllvk.,t 1,0
the supply or volume of waler whieh 1t mmngfes, except m so far avit may also
affect what is technically known as ¢ command.”

2. The major issue in this case dupemls wholly on the lin’)’ii gauge connoted
with the supply—it is only In minor 1ssues that the “vcopnn:‘md ‘h.:l.]s' bpcn rc]ferl‘od
to by other party—in other words so fav as the delta ll‘l‘lg{lllt?ll v?luc 18 nlm]e 1 tllle
more important inferest is concerned it is the quantity of \\él(?l‘ (‘x)x)?m'tm]‘ ))1 the
Ihnit gauge clam which hLas to be (‘onslde'rod and 0011.1mundl,.so far as 1t has been
alluded to by either party, has o be considered only in rcien"encg 1(') the chm‘mels
deriving their supply from the river above the Cauvery l)fnn whichi 18 of comparatively
lesser nnportance.

3. The neces<ify of considering the Tt gauge elaim i conjunetion \\"it,hl “,]10
supply connoted will af onee l"‘, clear \\'ln'_n r(-nw_mlw?-lm,: tn(: s«\'\(.-ml ”“,("Ml‘“:“_'q 1“- nfc 1‘
have been made from timo to time both the works themselves and in the rules ot
regulation. o o 1_

4. Moreover it is obvious that a limit g:;pi%cl ;1?‘l:ll\uil;.\rtbi‘:ill:d‘ill‘led?(fer(tlelﬁl;l:}:u‘};

gsary for irrigation would comnote very dullerent (s - ont .
on the number of days the limit gauge 1.mgh’ b ledT l\('(. ication (iN’n'md \n’)u]d be a
a Jarger supply i a year of cx"'c‘%“’v,“““,lu.“ W h‘m.‘ 14, ll(l ”117& the dém"llui would he a
minimom, than it woull m a year of deficient rainfall when y et
maxiimunt.

Sl A iere o y doubt but-that so far as
5. On these general grounds 1 think there can be ne ¢

| the Delta arca is concerned the quantify of water necessary for irrigation is the
’ [¢ h

LY. m Cy gt \ . i -
*essential matter al issue rather thana lnnt gange. Ihe two are, of course, mter
% dependent to some degree bul by no means absolutely. )
i ol as a presoriptive right fo a limit fow when-
6. Madras have defined their elaim as a presoniptive ‘ . .

‘ ' ever il s available in the river of 2,914
illions eubie feet, = about 33,500 ¢usecs
1 1 e 1} " Ty H . ’ 1 [
which, they state, is connoted by a 7-0 feet gauge on the Cauver) l)ani under (()il@ltl()llté
obtaining at the time the 1896 rules were introduced, and prior to the remodelling o
the Upper Anicut i 15991902,  In support of this claim thcy‘rold\ entn_roly oxln‘the

' rules and records of regulation.  They
have made no attempt to show that the
quantitios of water actually taken into the Cauvery under the working of those rules
and limit gauge have been essential to their irrgation m the past, and that they are
therefore necessary to its conservance m future.

Vide paras. #, 11, 13 and 15, Ma. 9.

Vide para. 18, Ma. 9.

7. Mysore, on the other hand, contend that a maximum limit gauge ot 6-0 fe;)(g
. D01 ea connoting a discharge of only 18,8
Vide My. L1 83—37. cusecs 1s ample and all that Madras are

entitled to under the 1882 rules and that preseriptive right has not matured for

anything over and above that which the 1896 rules may have implied. They also

but Montgomerie™s curve to refer to.
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claim that the limit gauge of 6+0 feet is only required in certain months and that less
is necessary at other times. In support of these claims they rely partly on the same
rules and records of regulation as does Madras, though they also claim that their
proposals in fact will give supplies equal to those actually used by Madras for irri-
gation in the past and therefore adequate to conserve it in future. They also claim
that their proposals receive strong support from the provisions for supply made by
the Madras Engineers in the Metur project.

8. A point to note with regard to these limit gauge claims is that both parties
rely on rules anterior to the Upper Anicut remodelling to prove the limit gauges, but

when econverting the limit gauge clain imto quantities refer to the much later Madras
curve of 1909 dated seven years after the remodelling.

9. The first authentic calibration of the Cauvery Damn gauge was Mead’s curve,
dated 1866, which was replaced by Montgomerie’s curve in 1881, These are very
clearly discussed in Madras Appendix XXIII and there can be no doubt but that
Mead’s curve Dased on Bazin's formula gave volumes iu excess of actual.  Also
that Montgomerie’s curve hased on Kutler’s formmula is much more aceurate than

Mead’s, and finally that the Madias curve of 1909 Dbased on actual veloeily
observations is more accwrate still. ~; .

10. Up to 1531, however, when Montgomerie’s curve was first produced the
Madras Engineers were in all probability relying on Mead’s ¢orve, a supposition
whicel is strongly supported by Montgomerie’s vemark referred to in A-7 (15) to (19).

P Then from 1831 up to 1909 the Madras KEngineers had appavently nothing
lt follows that 1y any consideration of what
their intentions as regards supply were when fixing limit gauges at the Cauvery Dam
we must refer to that curve and not to the 1909 curve. 1t is, 1 suggest, unreasonable
to suppose that the framers of the 1882 rules should not have referred to that curve
so reeently recorded as a result of Major Mehtgomerie’s special deputation and
moreover they had nothing else to vefer to.

12, 1t 13 to be noted, however, as recorded in Madras Appendix XXIII that for
the range of what may he accepted as the eritical limit gauges in this Arbiteation,
the difference between Montgomerie’s curve and the Madras curve is fortunately
not great, and as a measuwre of volumes actually passing the Cauvery Dam gauge in
recent years, ax distinet from the infentions of the framers of the rules, I consider the
latier as more reliable than the former, as it appears certain that in recent years at
any rate channel changes have not been very greaf while there can he no doubt as to
observed velocities which are the basis of the 1909 curve, being more reliable than
calculated veloeities whicli are the basis ofethe 1881 curve. .

13. With this preamble I now procecd to examine the rules of regulation on
which Dboth parties very rightly lay so much stress; and in order to make my
examination perfectly clear to all eoncerned, I must first refer briefly to the past

history ol ehanges in the ehannel and eonneeted works which have from time to time
led to changes in the rules.

4. Commencing with the construetion of the Upper Anient in 1836 we find
that work leading to so much scour in
7k pae 104, the Cauvery {hat in order to check it

- it was Tound necessary in 1845 to build
the Cauvery Dam. No rules for regulation at this carly period are in evidence but
1t is clear that such existed sinee the 1882 rules referred o in A-7 (25) were clearly
“revised ” rules, and we may gather from the general deseription of the works and
the relative levels of the Upper Anicut cvest, of the Cauvery Dam and of the 150

Ma. 8, paragraph 16, Ma. 8, paragraph 17, A,

_yards calingulah, which are in evidence that the designers of those works aimed at a

supply m the Cauvery equivalent to practically 6:0 feet on the Cauvery Dam gauge
before allowing any water to cseape into the Coleroon, and that the crest of the

. calingulah 05 foot relatively below that of the Upper Anicut insured, what was

probably considered by them, a sufficient quantity to pass down for the Lower
Coleroon irrigation, at all times when there was not enough water in the river to
exceed the 6:0 limit on the Cauvery Dam. There is nothing to show what at that
time a gauge of 6:0 feet on the Cauvery Dam connoted in volume of water flowing into
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the Cauvery. But seeing that the Delta irrigation at that period was not nearly
developed, what was considered, and what, in point of fact, way have been sufficient
for the irrigation then, can certainly not be accepted in any seuse as a eriterion of the
rights of Madras to a limit gauge or irrigation supply which have to be considered
now.

15. The regulating gauge referred to in the first rules in evidence is the
Cauvery Dam gauge and for the purpose of ascertaining the intention of the framers
of those rules we must refer to Montgomerie’s curve of 1881 of discharges on that
gauge; and accept the fact that the gauge limits fixed by those rules conuote
quantities (read from Montgomerie’s curve) which were theu considered sufHeient to
ensure the necessary irvigation supplies; and it will be convenient to consider those
rules in connection with the Cauvery and Vennar regulator rules of 1393 which are
also the first in evidence for that work.

16. Now it is in evidence that whatever doubt may attach to the reliability of
Moutgowerie’s curve as a measure of the actual quantities, as distinet from intention,
passing the Cauvery Dam, owing (o its being based on a theoretical caleulation of
velocities, instead of on the more reliable method of observed veloeities, the same
objection does not hold in the case of the Cauvery and Vennar discharge tables, which
are known to have been regularly checked and corveeted from time to time in accord-
ance with aetual observations; and it i3 satisfactory that examination of those records
has established the 1898 diagrams with slight correction as a reliable standard of
reference for the purpose of this Arbitiation—ovide A-4 (d).

17. Thus it is clear that, whatever misconceptions they may have laboured
under as regards the actual supplies passing the Cauvery Dam, the framers of the
rules, for regulation at the Cauvery and Vennar regulators, were fully aware of the
quantities of water they were dealing with, and the gauges required to give those
quantities.

18 I now proceed to examine the rules in detail. Tho first sct of rules for
the Cauvery and Vennar regulators in evidence iy dated 26th September 1892 and
was Formally approved by the Chief Enginecr on 11th January 1893 ; these have to
be considered in connection with the 1882 rules of the Upper Anicut regulator whioh
were at that time in force. 'They are headed “rules for the distribution of water
for irrigation, Cauvery and Vennar regulators.” Rule (1) lays down that a full and
ample supply to the delta is considered to be passing when there is a discharge of
11,240 cusees into the Cauvery and of 6,104 cusecs into the Vennar. This tofal
amounts to 17,344 and is equivalent to a gauge of 6°1 feet on the Cauvery Dam referred
to in Montgomerie’s eurve which was the ouly one then in existence.

19. This appears to me to prove beyond doubt that it was never the intention to
limit the Cauvery Dawm gauge to 6-0 feet as has bee;l suggested by Mysore, seeing that
the discharge for this gauge read from Monigomerlp’s curve was only 16,300 cusecs
and deducting from this 492 discharge over the calingulah it would have given only
15,908 cusecs at the Cauvery and Venpar regulators instead of t}'le supply 1equired
by rule (]) Cauvery and Vennar and this teo only on the assumption that there were
no other abstractions or losses in fransmission.

Mysore seem to me to have entirely overlooked this very important point of
intention ; though it is true that in converting the 6:0 feet gauge into volume they
refer to the 1909 curve which they give as 18,850 (my reading from this curve is
18,750 but the difference is very small) and deducting from this the 492 cusecs
discharge over the calingulah, this would have given 18,352 cusecs at the Cauvery
and Vennar regulators as sagainst the 17,344 cusees stated full and ample supply
required. But the point I wish to make clear 1s that the results of the 6:0 feet limit
would have appeared to the framers of the rule as I have stated them above, and that
on the supposition suggested by Mysore the two rules would have been inconsistent

at the time they were framed. I now pass on to further trace the intention of the -

rules as evidenced by their logical effect.

20. Under rule (1) of the 1882 rules of the Upper Aunicut except after periods
of drought, as soon as the Cauvery Dam gauge reached 65 feet the under-sluices
were to be opened for scouring purposes, and a scour allowed until the Cauvery Dam
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was reduced to 6-0 feet; the average supply which the application of this rule
connoted in the Cauvery was as follows :—

. Gauge 65 fect ... 22,000 cusccs from Montgomerie’s
curve.
Deduct discharges over 150 yards
caliugulah ...

1,030

Supply in Cauvery available for delta
irrigation, Cauvery and Veonar ... 20,970 cusces.

Gauge 6°0 foet 16,300 cusccs from Montgomerie’s

curve.
Deduct  discharge over 150 yards
calingulah ... 492
" Supply in Cauvery available for iri-
gation in Cauvery and Vennar ... 15,908 cusecs.

The mean of these two totals available at the Cauvery and Venuar regulators is
18,439 cusees or 1,095 cusecs in excess of the ¢ full and ample ” supply specified in

rulg (1) of the Cauvery and Vennar rules: and it is clear that the two rules are
logically connected.

21. Again when there were no local floods and so long as water did not exceed
7-0 feet on the front gauge rule (2) of the Cauvery and Vennar rules provided for

apportionment of supplies higher than those specified in rule (1) up to the limits of
15,000 cusecs Cauvery and 8,140 cusecs Vennar totalling 23,140 cusecs.

While rule 111 of the Upper Anicut, after a defined period of scarecity, provided
for scour to comnmence as soon as the Cauvery Dam gauge reached 7-0 feet this would
bave been expected by the framers to give a supply of 25,916 cusecs as follows :—

Gauge 7-0 feet ... R7,500 cusecs from Montgomerie’s

eurve.
Deduct discharge over 150 yards

calingulah .. 1,584

Supply available Cauvery and Vennar

regulators ... ... 25916 which is 2,776 cusees in cxcess of the

sum of the supplies required at the Cauvery and Vennar regulators under rule (2) transmission
losses, ete., being left out of counsideration.

22. And the average supply expected at the Cauvery and Vennar reguiators

during the period of scour which under the operation of this rule commenced at 7+0
feet would have been—

Bupply at 7-0 feet gauge
Supply at 6-0 feet gauge

25,916 when scour commenced.
15,908 when scour ceased,

Total ... 41,824 cusacs. .
i

Avcrage supply ... 20,912 cusces during scour, which is just about
equal to the wupply expected under the 65 foet gauge—vide paragraph 20—and it is clear that
there was logical connection between these two rules also.

~ 28. The fact that these supplies were susceptible of full control at the Grand
Anicut regulator is established in Ma. 8, paragraphs 20, 22 and 23.

24. Tt thus appears clear that while the provisions of rule I of the Upper
Apicut and rule (1) of the Cauvery and Vennar regulators were sufficient for and
of design provided for what were considered to be normal full supplies, provision was
also made for special or after drought periods when rule IIT of the Upper Anicut and
rule (2) of the Cauvery and Vennar regulators came into joint oferation.

25. The provision of supplies at the Cauvery Dam somewhat in excess of the
stated requirements for the Cauvery and Vennar both for normal and for special or
after drought supplies is in accord with the usual irrigation practice of allowing a
reasonable margin for losses of transmission, ete., and there is nothing inconsistent
with this practice in rule (1) of the Cauvery and Vennar rules and the prescribed
normal hmit gauges of 65 feet to 6-0 feet at the Cauvery Dam and in rule '(2) of the

Cauvery and Vennar regulators and the prescribed special limit gauges of 7-0 feet to
6-0 feet on the Cauvery Dam.

3
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The many references in the Cauvery-Vennar Regulator rules to 4:5 and 70
on the rear gauge of the Cauvery and Veunar, read in counnection with the above
definite statement appears to me to satisfactorily establish that these gauges have
for very many years past been regarded as the limit gauges necessary to give required
irrigation supplies to the Delta. Referred to the standard these gauges would
mean—

Cauvery . 14,000 and
Vennar 7,600

Total ... 21,600 cusecs as compared with the total 20,850 given
in the extract above, and with the 23,140 given in rule 2 of the Cauvery and Vennar

rules of 1892.

The differences in the supplies connoted are in all probability due to the
different discharge curves or tables which are known to have been checked by
observation and corrected from time to time.

Hence so far as intention goes, as evidenced by the rules, T think we must
accept the fact that limit gauges required to give the irmgation supply considered
pecessary for the Cauvery and Vennar, and to attain which the rules were framed,
are as stated : and that regulation for irrigation has for many years past been subject
to these limits except perhaps for alternate running when full supply was not available
—vide last rule of Cauvery and Vennar rules of 1902, Madras Appendix I (xi)

For the Cauvery Dam the limit gauge fixed in order to give those nécessary
irrigation supplies must be held to lie somewhere between 6-0 feet and 7-0 feet on the

Cauvery Dam gauge and the supply connoted so far as intention goes must be read
from Montgomerie’s curve.

In both cases of course the framers of the rules were fully aware of the fact that
during floods, gauges higher than the limits fixed by them for irrigation regulation
purposes were bound to be attained from natural causes beyond thewr control; but
regulation as evidenced in the rules above the gauges I have specified was
undoubtedly for flood distribution as distinet from irrigation distribution.

42. No further changes to works at the Upper Anicut and Cauvery Dam are
recorded up to 1896 ; yet, in that year, we find a new set of rules raising the limit
gauges for the Cauvery Dam and then t'ollowed‘ the remodelling of the Upper
Anicut, 1899—1902, the first avowed object. of which was to reduce the amount of
sand being forced down the Cauvery
branch and to make the two rivers take
a fairly equal share of the sand burden.
This report is dated March 1397, within a year of the change of rules dated
May 1896, and was submitted by Colonel Swmart who also framed those rules,
he being at the time on special deputation for investigating the matter of supply .

Paragraph 1 of Report on the Upper Anicut
Remodelling.

43. Tt appears to me that neither party have realised the full significance of
this change. Madras refers toit but briefly (paragraph 32, Ma. 8); Mysore suggest
reasons for the change (paragraph 42, Part IT, My. 7) which Madras contest but the
full significance of the change appears to be as follows :---

It is clear that the 1882 rules sufficed to give not only what were considered
adequale supplies but also to give supplies which were in point of fact sufficient
for the Cauvery Delta irrigation for many years. 'The dingram of irrigation
effected in the Delta given in Ma. 9 shows that there was general slight improve-
ment in areas under the operation of the 1832 rules up to }892) and that in this
period the general average was higher than 1t Las ever been for any other equul
period in the history of the Delta irrigation: moreover it contains the record

areas of 1890, 1892.

43-A. There was a drop in area in 1893 which continuned to 1896. There is
nothing in the evidence to indicate to what this was due. It may have been due
to causes connected with the changes just then being completed at the Cauvery-
Vennar head, the old Vennar head was closed only in 1894 (Ma. 8, 22) or it may

have been due to silting at the Cauvery Dam, or to other outside causes quite
independent of the works and regulations.
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44, Whether it was in consequence of this drop in irrigation areas or not it is
significant that in 1895 Colonel Smart was specially deputed to examine the condi-
tions of supply and it was at his suggestion that the normal it gauge 6:5 feet of
the 1882 rules was raised to 7-0 feet and provision made for maintaining even a

Paragragh 31, Ma. 8. higher limit of 8-0 feet on a falling flood,

) and it i1s in evidence that before the

Paragraph 33, Ma. 8. remodelling of the Upper Anicut silting

troubles were recognised which culminated in the sanction of that work, one of the
objects of which was to remedy them. /

45. Why then were the rules of 1896, which would obviously intensify a

.recognised evil, introduced before the evil itself was remedied ? Surely because it was

considered that the lower limit of the 1882 rules was no longer giving the necessary
irrigation supplies in the Cauvery—in other words, that the discharge capacity of the
* The Cauvery head. channel * had gradually deteriorated

e Cauvery hca owing to the recognised silt tronble, and

that 1t was no longer discharging up to the limit gauge the quantities it had been
discharging 1 1882 when the former limit was fixed.

46. It must, I consider, be accepted that both sets of rules aimed at and were
based on a certain necessary.supply and not at a gauge irrespective of supply:

47. It 13 most unfortunate that Colonel Smart’s original report referred to in
A-7 (24) recommending the changes in the limit gauge embodied in the 1896 rules is
not fortheoming, as it would almost eertainly have put this matter beyond all doubt—
but his marginal remark referred to in A-7 (25)is inexplicable on any other theory but
that he considered the Cauvery was no longer giving the supply gauge for gauge it
had given formerly..

+

48. Had he considered that there had been no deterioration of the Cauvery
channel and that more water was required than had previously been necessary it 1s
only reasonable to suppose that he would also have raised the limits of the Cauvery
and Vennar rules (1) and (2) which however he left untouched though there is ample
evidence that he had them under close consideration and that his missing report dealt
with the whole subject of supply comprehensively asis clearly proved by a perusal
of the numerous enclosures to the report which are still available in original—vide
A-T (25) to (32).

49. It appears therefore certain that the raising of the limit gauge incorporated
in the 1896 rules was recommended by Swiart in the belief that there had been
deterioration of the Cauvery chanmel due to silt and with a view to rectifying the
resulting reduced supply as a temporary measure immediately necessary and that
with a view to a permanent remedy he framed the estimate for the Upper Anicut
remodelling as 1s proved by his report giving this as the first object of the expendi-
ture—uvide A-7 (74) (a).

50. The remodelling of the Upper Anicut was no doubt expected to lead to
rectification of the silt troubledt was designed to cure; but its effect may not have
been expected to be immediate, it may have been supposed that it would require
some time to remove the silt deposits supposed to be due to the former unsatisfactory
conditions ; thus we find the 7-0 feet limit adhered to in the rules of 1899 when the
remodelling was commenced and in those of 1902 when it was completed, though it
is clear that both these sets of rules were only applicable to' the Upper Anicut
before remodelling. The rules of 1905 introduced after two flood seasons had been
experienced after completion of thé remodelling while retaining the 7-0 feet limit for
a rising flood already indicate some real or supposed improvement since the 8-0 feet

limit of the 1896 rules for a falling flood was dispensed with. These are the rules
still in force. '

51. If this reasoning on the evidence be logical it must be accepted that the
raising of the limit gauge in the Cauvery Dam rules of 1896 was introduced to
temporarily meet the unsatisfactory eonditions recognised as then obtaining and that
it is no longer necessary if those conditions have been corrected as was expected by
the remodelling of the Upper Anicut and if the irrigatien supplies connoted by the

higher gauge when it was raised in 1896 are now obtainable with the lower gauge in
the more efficient channel.

‘ 4
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52. In the foregoing examination of the evidence as to the 1896 change 1 have
go far purposely refrained from any notice of the evidence put in by Madras on the
specific question of the silting of the Cauvery, and this has now to be examined in

~ this couneetion.

53. 1 refer first to Exhibit Ma. 17, in which the suggestion is made that no

very great changes had taken place at any rate for several years before 1893 wln(':h-

would of course cover the period in question. .

Again in Ma. 17 (4) comparison is given showing an increase of silt averaging
0-68 in the mean bed of the channel at the Cauvery Dam as betweon 1867 and 1909
and the suggestion is made as regards the Aganda Cauvery, i.e., above the dam, that
while there had been considerable change i the left halt of the section there had
been but little change in the right half of the section. :

And finally in Ma. 17 (b), the suggestion is made that the records of annual
River Surveys which had been traced after Ma. 17 and 17 (a) were written shew no
indieation of any marked change in the condition of the bed between 1885 and 1910
and that the 1867 seotion points Lo materially similar conditions provailing even then.

54. 1 may say at once that these general conclusions ave perfectly logical and
are fully supported by the records whielr were produced for examination by Madras
and examined by myself and by tho Mysore Representative.

55. But then the question arises how does this evidence alfect the change in
the 1896 rules ? Why were those records which are now x-sh‘ewp to have beenavzu.lable
year by year ignored by Colonel Smart and by the Chief Hngeer who respeotively
recommended aud approved the raising of the limit gauge m the 1396 rules
and the remodelling of the Upper Anicat 2 Was the existence Aof those reqords
unknown to those officers or were they purposely set on one side 'us‘(’nn'ohable
in the light of the drop in arcas from 1393 —1395 and of Colonel Smart’s special
investigation ? ,

55-A. The supposition that there was real silt trouble at the Canvery Dawm
which would acecount for the action taken to remedy 1t receives soue 1ud_ependgnt

. support from a report by Mr. Grifliths on the Cauvery-Vennar discharges in which
he compares mean bed levels in the Cauvery 400 d.s. of the regulator for 1900, Le.
before the Upper Anieut remodelling and for 1904, t.e., after the remodelling—vide
A-4 (a) end paragraph. N

56. However this may be there can he no possible doubt but that th? raising of
the limit gauge in 1396 was propused and approved by responsible .oth«-pm u!. the
Madras Government. because they believed that theve had been deterioration of the
Cauvery duc to silt and beeause they considered 1t was neeessary to- ensure l'!\en'
gettingd the sune quantity ol water they had l)e«:n getting under thp old rales previous
to the deterioration even at the risk of terporavily enhancing the silt .1,'1'0111)10; and in
the sawe belief the Upper Anicut was remodelled to permanently reetity thesupposed
deterioration. o

57. To assmme that the channel had deteriorated previous to 1396 and has
improved singe the 1899—1902 remodelling of the Upper ;\mm.xt 18 only to assuime
that the change 1 the 1896 rules was necessary, that th‘c o'xpen(hturc meurred ll_\e
remodelling was justified ; and that the Madras Kngmcers were successful in
the measures taken by them for the avowed purpose of correoting a recognized evil.

To assume that the ¢hannel had not deteriorated previous to 18396 and has not
improved since is to assume that the change in Hx'e 1S96 rules and the remodelling
of the Upper Auicut at any rate as regards its first avowed object were both
unnecessary.

58. In either case it is clear that in order to aseertain the limit gauge to whieh
Madras are entitled connoted with the supply necessary for irrigation we must go
back to the rules obtaining from 1852 to 1892) a period which 1 repeat ranged
higher in point of areas irvigated than any other in the history of the Delta irrigation.

59. This clears the case of any objection to the 1896 rules considered us a proof
of rights acquired by Madras which might be taken to them under the prescription
clause of the 1892 Agreement; and it renders uunnecessary any consideration of the
arguments on this point advanced by either party.

v
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60. I now proceed to examine the claim put forward by Madras for a specifio
supply to the Lower Coleroon irrigation as distinet from the Cauvery Delta proper :
and as this supply in the past has been and in the future anust continue to be |
intimately connected with water used for scour, since any water so used was and
still must be passed on to the Coleroon, it will be convenient to consider the two
together. - '

61. Madras claim in Part IIT, Ma. 9, paragraphs (9) and (11), the limit flow of
7-0 feet on the Cauvery Dam with undersluices closed as follows :—

MILLS. C.FT.
Over Cauvery Dam 2,300
Over Upper Anicut 644
Total ... 2,944 or

approximately 33,856 cusecs which includes water for scour,

It 1s in evidence that the 644 claim over the Upper Anicut equal roughly to 7,400
cusecs, is considerably 1n excess of what is estimated as required in Ma. 8, paragraph -
37, for the Coleroon irrigation, viz., 2,240 cusecs only ; but Madras plead that the
conditions of the supply levels at the Lower Anicut, and in the Vadavar necessitate
very large unavoidable surpluses to the sea over the Lower Anicut (vide Ma. 8, para-
graph 38 and Ma. 9, paragraph 10).

62. They, however, recognise that to claim all floods up to the limit required to
give them their full supply in the Vadavar including the unavoidable waste to the
sea would be too onerous a burden to put on Mysore, and they therefore forego this

claim i consideration of the specific supply claimed in lieu thereof at the Upper
Anicut. : :

63. They make no attempt to shew that the quantity claimed has been necessary
to the maintenance of their Coleroon irrigation in the past, and that it is therefore
Lecessary fo conserve it in future. They rely solely on the rules and regulations of
the past to shew that they have used the quantities which they claim and that they
are therefore entitled to them in future.

64. Mysore on the other hand claim that the discharge of 644 millious cubic feet
for the Coleroon irrigation is based on what was under the rules of 1882 in the nature
of wasteful use entailed by artificial conditions inherent in the Madras works (My. 7,
paragraph 66), and not on supply necessary for irrigation and passed down specifically
for that purpose, and they support this by the argument that the stopping of the seour
flow to the Coleroon by the change in the rules after the 1902 remodelling, is in itself
proof that it is net required for irrigation or for scour under conditions now obtaining
(My. 7, paragraph 67). * They point out the disproportion of this demand considered
as an irrigation demand and as compared with that of the Cauvery Delta proper, and
they support this view by a reference to the Metur project framed by Madras (My. 1-11)
in which no such separate allowance for the Coleroon irrigation was made. .

65. T do not think I need follow in this connection the further arguments of
either side through their rejoinders: they adhere throughout to the elaims as T have
briefly stated them here, and these are the main points to be considered and examined
n light of the evidence.

66. 1 now proceed to examine in detail what was the actual effect on the scour
and Coleroon supply of the change in rules of 1905 using for the purpose supplies
taken from the 1909 curve as being probably more nearly actuals than Montgomerie’s,
and accepting the discharges given in Ma. 8, paragraph 37, for the Upper Aniecut
undersluices and calingulah.

' 67. From these data under conditions before remodelling the Upper Anicut
and with a gauge of 6-0 feet on the Cauvery Dam, there would Lave been going to
the Cauvery, 6-0 feet, 18,7560 — 492 = 18,258 and to the Coleroon,

Over Upper Aniout ... 828
Over calingulah 492 T
Total 1,320 cusecs,

the total supply of the river then being 18,750 + 828 = 19,578 cusecs.
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68. Under rule I of 1882 for a normal supply with gauge 6-5 feet Cauvery Dam
the following conditions obtained :-—

Cauvoery Dam 65 23,;58)3
Over Upper Aunicut .
Total 20,634 cuscees,

of which the following quantities were automatically passing down to the

Coleroon :—

Over Uppor Auicut . 3,8?4
Over 150 yards calingulah . 1,080
Total 5014 cusees,

——

leaving 20,720 for the Cauvery.

69. Scouring then commenced which was continued until the Cauvery Dam
gauge fell to 6-0 feet, when assuming the total river supply to have remained steady
the conditions would have been—

Cauvery Dam 60 feet ., 18,7?0
Over Upper Anicut ) . B28

19,578 cusees.
7,056

26,634 cusces.

Uundcrsluices

Total river supply

Of this total quantity 8,576 cuseos would have been going to the Coleroon and
the balance 18,258 to the Cauvery. .

70. Similarly for a gauge of T-0 feet on the Cauvery Dam before remodelling
the following conditions obtained, without scour :—

At Cauvery Dam
Ovor Upper Aniout

26,500 cuscces.
7,456

Total river supply 33,956 cusous.

Of this total quantity 7,456 over Upper Anicut, and 1,584 calingulah, total 9,040,
was going to the Coleroon and the balance 24,916 to the Cauvery.

71. With scour, assuming the river supply to have remained steady the conditions
would have been—

Cauvery Dam 65 feet ... 22,750

Upper Anicut ... 3,884

26,634

Undersluices or Upper Anicut 7,322
Total river supply 33,956 cusecs,

of which 21,720 was going to the Cauvery and the balance 12,176 to l,he.Coleroon.

72. Now the 1902 and 1905 rules did away with a great deal of this passing of
water for scour, and consequent supply to the Coleroon, and for all gauges less than

7-0 feet the Coleroon got supplies ouly over the calingulah as follows?—
60 feet 402
Cauvery Dam ... 65 , ... 1,030
70, v e 1084,

and for gauges above 7'0 feet the rules provided not for specific scour down toa 60
feet limit on Cauvery Dam as in the 1882 rules, but for scour only as the river rose
above 7-0 feet, when the difference between the total and the 7-0 feet on Cauvery Dawmn
was to be used for scour: 1n other words the 7-0 feet gauge on Cauvery Dam was to be
maintained, and only excess over this passed through the Upper Anicut for scour and
of course into the Coleroon.
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78. The effect of the change of rules in 1902 and 1905, on the distribution as
between the Cauvery and Coleroon of river supplies connoted by gauges of 60, 65
and 7-0 feet on the Cauvery Dam, under the conditions obtaining before remodelling of
the Upper Anicut is illustrated in the following statement: — ° °

Statement comparing distribution as between Cuuvery Delta and the Coleroon including scour
under the Upper Anicut rules of 1882 and 1903.

| ] I T
| Distribution of the river supplies given in colmnn 2 - |
Total supply ‘ l
in river Under Upper Anicut rules } Under Upper Anicut rules
Gavge- | y;ger 1882 of 1882 , B 1905
conditions, | I S . -
To Cauvery. | To Coleroon. | To Cauvery. | To Coleroon.
e S [ B P
1 2 3 4 ¢ i b ‘ 6
- !
60 19,578 gn; ;g,;gg \‘ 23?2 () 19,000 678
- 65 PO '
26,634 { “% ey B3te } («) 25,000 1,634
) (a) 24,916 9,040
70 33,966 { (8) 21,780 12938 () 25,000 8,966
i
(@) = Without scour. (¢) = With seour.

74 Inspection of these figures is enough to show conclusively that the change
in rules of 1902 and 1905 connoted very largely reduced supplie; to the Coleroon,
and very largely increased supplies to the Cauvery than had obtained previously :
similarly 1t connoted very large reduction in the water previously used for scour.

o 75_'). A reference to the diagram appended to Ma. 9 will show that the Coleroon
irrigation has been even steadier in point of area in the past than has that of the
Cauvery Delta, and that the period since the remodelling of the Upper Anicut in 1902
has been on the whole slightly higher than it was in the years 1882—1892, which
was the best period for the Cauvery Delta proper.

And this brings us face to face with the question as to whether the claim of
Madias to the 644 millions cubic feet for scour and for the Coleroon irrigation can be
held to be due to them as of necessity and under the terms of the 1892 Agreement.

- 76, While the decision on this point must ultimately depend on the view the
Arbitrator takes of the interpretation of that Agreement, as Assessor I must record
the followiug - categorical questions and answers based on the evidence which appear
to me to be very relevant to the decision so far as it iay turn on the facts as to
necessary use in the past and the conservance of existing right in the future.

77. Question (1).—Does examination of the evidence show that the decrease of
quantities of water to the Coleroon consequent on the chauge of the rules for Upper
Aniout in 1905 has in any way beeun prejudicial to the Coleroon irrigation ?

Answer.—No. On the contrary it is shown by the diagramn Ma. 9 to have
slightly increased.

 Question (2).—Does the evidence show that the Cauvery irrigation has bLenefited
.any way by the change in those rules? '

Answer.—No. On the contrary the same diagram shows there has been slight
decrease as compared with the period up to 1892 when the old rules were in force.

Question (3).—Does the evidence show that the water formerly used for scour
under the 1882 rules is now necessary for the purpose of maintaining the chaunels in
an efficient condition ?

Answer.—No: though there is strong presumptive evidence that about 1893
there was some deterioration in the Cauvery channel and consequent reduction in its
supply for a given gauge due to the conditions and rules obtaining before that date—
1t 18 clear that since the 1902 remodelling any such defects as may have existed have
been rewnedied ard that the ‘channel now 1s as efficient as ever it was since 1881.

5
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78. Hence so far as the necessity for the extra supplies passed into the Coleroon
ander the 1882 rules whether for the Coleroou irrigation or for scour is concerned,
1 consider that Madras cannot be held to have proved their clain to this specifie
supply, and I conside¢r that any fair and reasonable treatment of this point in terms
of the 1892 Agreement demands its exclusion from the estimate of quantities due to
Madras for the purpose of the award in this Arbitration. .

That the Madras Engineers who framed the latest rules of 1905 for the Upper
Anicut, Madras Appendix 1 (V) which are those still in foree were of opimon that
there was no necessity for special supplies to the Coleroon except those over the
calingulah until the Cauvery Dam gauge reached 7-0 feet, is evidenced 1 rule No. 4 1n
which for a gauge of less than 7-0 feet stoppage even of leakage at the Upper Anicut
gates is enjoined ; and this same opinion that no special supply beyond that from the
calingulah was necessary for this irrigation is also very definitely stated in the Metur
project report. llad my examination of the effeet on the irrigation of the stoppage
by the rules of 1902 —1905 of supplies formerly due to the discharge over the Upper
Anicut and to those under the operation of the 1892 rules for scour, resulted in
showing that the irrigation had in any way suffered. I should have had no hesifation
in setting aside those opinions as erroneous but, as it is, they cannot be ignored and
can only be considered as giving the strongest possible support to my deductjons from
the other evidence.

79. Before leaving this subjeet I may also record that as has been admitted by
Madras the present arrangements for control of supplies at the Lower Anicut entail
much unnecessary waste, and if these defeots were remedied there can be no doubt
but that the Coleroon irvigation would be mueh more secure than it has been with
much smaller supplies than it has received in the past.

80. Kliminating the specific claim of 644 millions cubic feet which as stated in
paragraph (78) I find not to be supported by the evidence, the Madras claim is reduced
to 2,300 imillions cubic feet = 27,250 cusces (which ix equivalent to about 7-1 feet
on the Madras curve of 1909) and they elaim this supply whenever it is_available in
the river: it is for consideration whether this olaim can be shown to be due to them
by preseriptive right as having been utilized by them for irrigation purposes in the
past, and as necessary for its conservance unimpaired in the future.

81. Now the 1882 rules show that under normal conditions, i.e., except after
defined periods of drought as soon as the Cauvery Dam reached 6'{5 feet seour
commenced and was confinued till it fell to 6:0 feet; while after specially defined
periods of drought the Cauvery Dam gauge was maintainegl till 7-0 feet was reached
when scour was at once commenced : this I have shown in paragraph T1 would, on
the assumption that the river supply remained steady, have reduced the gauge to 6:5
feet or perhaps a little less.

82. There is nothing in the evidence to show how long it took to open the
scouring sluices fully probably 6 to 8 hours would suffice for this operation but it is
not very wmaterial to the point under consideration which is whether the rules as 4hey
stand do or do not support the Madras claim for the 7-0 feet limit gauge whenever it
18 available in the river.

83. It is clear that under the operation of these rules the irrigation supply apart
from scour used by Madras for the Cauvery Dam was the mean between a 6+ feet and
a 60 feet gauge for periods of normal demand and the mean between a 7-0 feet
gauge and a 6:5 fect gauge for special periods following drought, and 1t s clear
that the rules do not in theinselves support a ¢laim to the 7-0 feet lunit whenever it 1s
available in the river.

84. Again in Ma. 9 (8) it is stated that under the operation of the rules during
ten years of the period 1332 ~1895 for which records are available seouring took
place under the 6:5 feet limit on ¥6 veeasions as against 33 occasions under the 7-0 feet
[imit, whieh is clear proof quite apart from the rules themselves that Madras in the
Jast did not avail itself of the 7-0 feet limit whenever it was available in the river
but only at certain times after clearly detined and specified drought conditions.

85. Unless, therefore, the 7-0 feet limit can be shown to be necessary for the
conservance of the irrigation which I shall examine later, it eannot be held that the
rules themselves or the records of their operation support this elaim.
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A 86. I now have to examine the evidence as to * Command ”’ that is tosav levels
or limit gauges in their reference to this particular requirement which is almost
entirely a matter of user.

87. On the mam case, that is, as regavds the Cauvery Delta irrigation
“ Command ” has not been referred to specifically or directly ‘By either partv‘ and
I 11egd 9)11)' notice it briefly—there is, of course, strong presumptive evidence that
the limit gauges fixed under the 1832 Upper Anicut rules and the 1593 Cauvery
and Vennar rules were such as would give the requisite water levels at the various
distributing points on the system and in absence of any evidence to the contrary
we may salely accept that, provided the limit gauges on the Cauvery Dam are
secured 1n future to the same extent as they have formerly been e;\joyed and
qtllised n the past there will be no prejudice to any irrigati&nal interest or estab-
lished right of user in this matter of command. This view, Imoreover, 18 ver
~§troxgly' supported by the enclosures to Colonel Smart’s missin’g report l'éferred t?)r
Lﬁnsi({;-agg,). and (32) which show that he had this watter under his special

88. As it affeets the Coleroon, 7.e., Vadavar supplies and the conditions of
regulation at the Lowe.r Anicut the matter has been referred to at some lel‘] th by
both parties. As to this all I need say is that the evidence shows that in spite ogf very
obvious defects in the control afforded by the Lower Anicut which is admitted b)
Madras they have been able in the past to maintain necessary supplies with fh}é
quantities passed down under the Upper Anicut rules of 1882 and of 1905. although
the latter very seriously curtailed supplies formerly sent down under the oi)erati(;xxgc‘)f
the former; and that there is nothing in the evidence to show that the irrigatic;ln will

suffer in any way if the supplies to the Coleroo: i 1
; 3 s 1 available in th er t
operation of the 1905 rules are secured in future. 16 past under the

) 89. I “'Oflld, however, repeat that there is obviously room for verv considerable
improvement 1n the control afforded by the Lower Anicut which if carried out would
ce‘l'talply make necessary supplies much more secure in the future than they ever have
been in the past should it ever appear desirable to do so.

90. It is in reference to the supplies of minor canals taking out from the river
above the Upper Anieut that the question of command has assumed the importance
given to 1t in the evidence. Madras at first, and under a misconception, clanued a
Cauvery Dam gauge of from 7 feet to 7'5 feet as esseutial to fully seeuring necessary
supply to these canals (Ma. 14, paragraph 104).

91. Mysore in their reply, My. 12, parggraphs 76—81, urged that this limit
could not be necessary as the Metur and other projeots had contemplated reducing
the Cauvery Dam gauge much below those limits. Madras in reply put in dia-
graws Ma. 18 (a), (), (¢) and connected records, and in paragraph 52 admitted that
6-5 feet on Cauvery Dam would conserve their interests in this respect which gauge is
of gourse covered by their main claim to a 7-0 feet gauge and stated that in the Metur
project ‘the requirements of the channels in the reach above the Cauvery Dam had
admittedly not been considered, and that there was no evidence to show that the

glffil?::% preparing the other projects alluded to by Mysore had considered thewn

?_)2. A further note on this point put in by Mysore My. 15 pointed out that full
supplies in the various channels had been actuaily obtained with gauges at the
Cauvery Damn varying from 56 feet to 5-9 feet and that therefore a limit of 6-0 [eet-on
the Cauvery Dam should in any case suffice to ensure them in futuve. Also that
much lower stages of the river than 6-0 feet on the Cauvery Dam were the rule rather
than the e_xception, and that the head sluices of channels ‘dependent for their suppl
on the main river levels would presumably lLave heen fixed in reference to ordilllelxry
rather than flood stages of the main river. Y

98. This reasoning is quite logical and has not been met in the Madras repl
Ma. 21 wherein they argue that the isolated readings on the diagram from wh?e.l);
Mysore deduced the 55 feet to 59 feet on Cauvery Dam as sufficient to give full
supplies may have been due to local drainage. This s quite a sound arguméut and
may be a true one though in absence of any specific explanation it does not account
for the other extreme supposition of the highest range of Cauvery gauges shown
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on the diagram being necessary for full supplies in the channels nor does it
traverse or meet the other Mysore contention whieh appenrs to me much the more
important.

94. In the absence of any direct evidence to the contrary we must assume an.t
the designers of these channels designed them with a full knowledge of the condi-
tions they had to meet and in accordance with usual practice; and it is not reasonuble
to suppose that they should have ﬁxed-the levels for the head sluices sovl‘ngh that
normal full supply could only be got in during floods 1 the Cauvery. 'The levels
for normal supply in the channels would doubtless have been fixed within the range
of normal conditions in the Cauvery which as pomnted out by Mysore does not reach
the limits suggested as necessary by Madras; while doubtiess in accordance with
usual practice they would also have px'oxinded for extra supplies over and above the
normal being taken into the channels during floods.

95. Finally, I may remark that there is nothing in the evidence to warrant the

fear that any limit gauge likely to be found due to Madras as the result of this
Arbitration would deprive these channels of the necessary supplies they have enjoyved
in the past. :

KFFECT OF OCCABIONAL FLOODS.

96. A good deal of stress has been laid by Madras, and rightly on the
beneficial effect of occasional floods on the Delta irrigation. 1t is clear from the
evidence that this has always been recognized by the Madras Engincers who were
responsible for framing the rules for regulation, ﬂmugh it 19 also elear tlmt_, opinions
of certain officers have differed from time to time with regard to the disposal of
floods.

97. What I have already written on this subjeet, paragraph 30 ef seg., shows
however very clearly the practical effeet the ofticially accepted and effective opinion
has had on the rules and regulation in the past and it is on these that Madras bases
its claim.

93. 1t 1s nevertheless desirable to show that even if the officially acce_pted and
effective opinion as to flood regulation on which the rules were based was incorrect
there is no reason te fear that the Delta irrigation will in any way suffer by the
mistake provided that the irrigation supplies passed under the rules and regulation
and shown to be necessary for their irrigation in the past are taken as the basis for the
award which must ensure their conservance in future.

99. In order to clearly illustrate this in a |>l‘:|(:t§(?ztl manner it s necessary to
make certain assumpt,ions as to what the pl‘(‘ﬂ(‘l'il)ll\'(‘ necessary ‘supply at the
Cauvery Dam is; and the proportion of it which has heen and - will have to be
contributed from the Kannambadi catchment. But I wish at this stage 1o gu:ml
against either of the assumptions, T make for the purpose of illustrating this point
being taken as any indication of the final computations which 1 shall have to muke
when my examination of the evidence is complete for the purpose of advising the
Arbitrator as to the award.

100. Suppose for example, that a limit supply of 30,000 cusecs at the Cau.\'ery
Dam is found by the Arbitrator to be necessary to fully conserve the Mu(lras‘nghts
under the terms of the 1892 Agreement and assumne for e;mmple that the proportions of
this supply due to the catchment above Kannambadi is found to he 50 per cent.
with 20 per cent. added to this for losses amounting to a total to be_a pasg-d on from
Kannambadi of 60 per cent. of the Cauvery Dam lhrit whenever it is available in the
river.

101. Now on those assumptions provided that the rules to be fixed for the
Kannambadi impounding, if the Reservoir is constructed, ensure the passing on from
Kannambadi of all actual supplies in the river up to the limit of 18,000 cusecs of which
15,000 cusecs would reach the Cauvery Dam, Madras irrigation supplies could not
possibly suffer ; Madras would always get them whenever they were available in the
river jl.lﬁt as she has had them 1n the past.

102. Further it is clear that any increase in the river supply over and above the

30,000 limit at Canvery Dam can come only partly from the Kannambadi catchment
and partly from the vemainder of the Cauvery catelunent and assuming the same
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proportions to hold good the following table indicates the effect which impounding at
Kannambadi would have on supplies reaching Cauvery Dam for variousstages of river
flow and compares thewm with the supplies which would have reached the Cauvery Dam

without impounding :— '
{ s Supplies reaching Canvery ‘ Increase at Cauve
) 5 A ‘ 3 : Ty
i Source of supply. s 1str1bﬁt':ﬁlr1)££l;2§})ly at Dam after impounding ut D over limit
' o Kunnaabadi. 1 gauge supply.
i
’l'()tﬂl '—‘.F“"Aiw 7I' —_ Y T T T T e e e i
flow in | = s g8 l i - ’ = =
river now Q <2 2 < 2 i e 0
reaching E °2 =8 | ' —g 5 ‘ S’g . L
Cauvery . g o) [ 1 ) 3 | 2 | 848" 1=
Dam &% 258 - < . = Pl - 5 22
Ml dE | %8 | SAC | g | B s | 2 L2 | B3
g 2 - ¥ | B S . | Ea g
g D 8% 353 2 O - R 3 @ = =3
28 28 &8 s | § . = = £ 3 | £% g
i M g S R & | B B
———— o S S ; -
1 2 3 4 5| 6 7 8 9 | 10 11
| ! | \ : -
! | l f : 1 ‘ 1
30,000 16,000 = 16,000 , 18,000 18,000 .. ! 15,000 | 15,000 , 30,000 R
40,000 | 20,000 | 20000 24,000 | 18000 6,000 15,000 | 20,000 . 35000 10,000 | 5,000
50,000 | 5,000 | 25,000 30,000

60,000 : 30,000 30,000 \ 36,000
70,000 ] 36,000 | 35,000 | 42,000
! .

—_

18,000 18,000 16,000 = 30,000 | 45,000 30,000 | 15,000
18,000 24,000 16,000 1 35,000 | 60,000 40,000 i 20,000

. | i \

|
|
18,000 l 12,000 16,000 , 25,000 . 40,000 ; 20,000 . 10,000
l
I

A little consideration of these figures will show that, whatever vaviation of the
tentative assumptions from which they are deduced may be found to be Necessary asa
result of this Arbitration, such variation ean only alter them in degree ; that is fo say
Madias must continue to get a share of all floods above the limit supplies, though the
amount of this share will vary with any variations of the proportions which may
ultimately be determined not ou assumptions but on ascertained facts.

108. Thus we see that while the irrigation supplies due to Madras under the 1892
Agreement would be absolutely secured she would still enjoy in addition inerements
over and above those necessary supplies on every day in the year in whieh she would
have enjoyed them under the old conditions, 7.e., without the Kannambadi reservoir,
though in dininished quantities. In other words, the surpluses in the river over and
above the supplies necessary for the full conservance of Madras rights would in future.
be shared by Mysore and Madras ; and there is nothing whatever in the evidence to
show that provided the essential principles underlying this examination of the case are
observed, there will be any risk whatever to the vested rights of Madras.

104. On the other hand, it is in evidence that in the past there has been
occasional serious damage from floods in the Delta and it is only reasonable to su ppose
that a reservoir at Kannambadi which must act to some extent as a moderator of

floods will at certain times tend to witigate such damage and therefore be beneficial
to the Delta.

HoT-WBATHER sUPPLY.

105. This question is one which so long as the Cauvery Power Works as at
present projected continue in-operation--z.e., with the additional power su pply to effect
which 1s the primary objeet of the Kannambadi reservoir--is alread y determined by
mutual agreement of the two parties. The Mysore project provides for a continuous
supply to the Power Works of 1,000 cusecs, and Madras agreed to waive all claims to
the hot-weather flow, ¢.e., for thé months of Mareh, April and May in cousideration of
Mysore passing on from Sivasamudram a continuous supply of 900 cusecs, which is

100 cusecs less than the Reservoir project, together with the Kabbani supplies, is
designed to yield for power purposes. ‘

106. It was admitted in My. 7, paragraph 78, that if the waiver of Madras in
consideration of this 900. euseecs continuous supply were withdrawn
Madx:as only the right to the natural flow of the river after the ous
requirements are satisfied.

, 1t would give
tomary Mysove

]
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The prescriptive right to which they considered themselves entitled and which
they agreed to waive in consideration was defined by Madras in Ma. 9, paragraph 21,
as the whole natural low of the Cauvery less what is drawn off for the supply of the
directly supplied chdannels in the Mysore territory.

107. Thus up to this pomt there was no disagreement in the matter of hot-
weather supply except as o the period, to which I shall have to refer later and 1t was
only on reconsideration and in view of possible readjustment or discontinuance of the
power supply at some future date that the Mysore Government, at a later stage of the
enquiry, sought to relieve themselves of the burden of passing on =0 large a continuous
supply as 900 cusees at all times, irrespective of ,the actual river supply, since they
considered that it would give a larger hot<weather supply to Madras than that to
which they are by prescriptive right entitled.

108. Any readjustment or discontinuance of the supply of 1,000 cusecs provided
for in the Kannambadi Reservowr project must depend-—(1) on possible readjustment
of the power works to fit a higher head and therefore requiring a diminished supply
or (2) on the exhaustion of the Kolar Gold Reefs which would mean a complete dis-
continuance of the Cauvery power supply for that purpose. Readjustment under (1),
o long as the Kolar Gold Field contract for power continues, could only be effected
by a completely new equipment, and the scrapping of the greater part, if not all, of the
existing headworks, supply chaunuels, power house and machinery.

© 109. Either of these contingencies I cousider very remote, and both partiés
appear to have overlooked or ignored the great probability, amounting in my opinion
to certainty, that by the time either ot these contingencies could arise, the preserip-
tive right of Madras to the 900 cusecs continous supply must be held to have matured
under any fair and reasonable application of the terms of the 1892 Agreement.

110. Further diseussion on this matter arose from the qualification of the former
admission which was made in My. 9, paragraph 88, where they stated that the
Madras claim was understood to be limited to the average estimated flow of the river
in the months of February to May, subject to the customary irrigation rights of
Mysore. Mudras contested this in Ma. 14, paragraph 99, and eclaimed to hold
Mysore to their fornier admission : they doubtless referred to the special significance
given to this word ¢ admission ”” by both parties in this Arbitration—oide Arbitration
proceedings of 21st July 1913.

11, Mysore in their further reply My. 12, paragraphs 72 to 74, explained
their reasons for modifying their former admission; and in paragraph 75 definitely
raised the issue as to the inelusion of February in the hot-weather period and
Madras in their final rejoinder, Ma. 22, part X1, pointed out that some of the data
on which Mysore relied were incorrect and due to msapprehension.  They also
submitted, Appendix XXVII, showing discharges in excess of the 1,000 cusecs at
Bhavani bridge, and comparing Sivassmudram discharges and those at Bhavam
bridge three days later; and Appendix XXVIII being a statement of areas
requiring water during the wmonths IFebruary to May; and they estimated the
Limit which they claimed in this season in the event of thew former waiver
consideration being set aside, as 9,000 cusecs at Sivasamudram whenever it is in
the river.,

112. It is not clear to me on what evidence Madras rely to support this
estimate. Mysore has put in a statement with My. 13 showing average monthly
flow at Sivasamudram based on their old gaugings there, which Lhowever are
unreliable as they have been found to be in excess of actuals—owde Ma. 10 (a).
Madras apparently do not contest these figures, apart from their suspected excess
but even neglecting the fact that they are probably too high, the figures certainly
must be heid to bar so high a limit claim as 9,000 cusees.  Neither, inmy opinion,
do the figures put ih by Madras Appendices XXVII and XXVILI support such
a claim. .

113. A [air and reasonable application of the provisions of the Agreement of
1892 1o the case of hot-weather supplies would appear to we to give Mysore full
right in this season to take as much water as they require for their existing
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channels leaving the residue only to Madras; the two systems of minor channels
being, so far as 1s known, on an equal footing as regards prescriptive right based
on the period of user; and there being no limit less than full supply to Mysore’s
claim for these channels as they existed in 1892. ‘

114. It 18 evidence that from some time about 1904 in order to maintain a
certain necessary limit for their power supply at Sivasamudram Mysore have been
obliged to restrict their user of the hot-weather supply for irvigation purposes;
and from particulars given in the statement of irrigation for channels below the
reservoir site, submitted with their letter No. 1428 of 10th February 1914, it
appears certain that their hot-weather irrigation has in consequence suffered ; falling
from an average of 2,993 for eight years previous to 1904, to an average of 2,486 for
seven years since 1904 : a difference of roughly 500 acres.

115. This means that even fo maintain a regular supply of 500 cusecs at
Sivasamudram, Mysore has had to pass on to Madras more water during the hot

" weather months than that to which Madras was entitled by prescriptive right under

the 1892 Agreement, or had previously enjoyed.

116. Judged in this light the objection of Mysore, to burden themselves in
perpetuity, with the obligation of passing on from Sivasamudram 900 cusecs continuous
supply, irrespective of whether it is required for their power schemes or not, is at
least intelligible. -t

117. 1t is unfortunate that we have nothing definite to guide us in this matter
as to gauges or supplies actually used in the past as we have in the case of the major
claim for a limit flow at the Cauvery Dam for the Delta irrigation, and all I need say
here is that so far as the evidence before the Arbitration goes, it does not satisfactorily -
fully support the respective claims of either party as they have been defined in event
of the admission in My. 7 (78) not being upbeld. I must, however, deal with it in
my final computation as a speoific itemn of the award ; since, while not affecting the
Kannambadi reservoir project as we now have to consider it, it might, possibly
though not probably, give rise to further dispute at some future date, and it 1s solely
ou this consideration that it appears desirable and necessary to make it a specific 1tem
of the present Arbitration.

118. Tt remains to consider the evidence as to the point of disagreement which
has arisen during the diseussion with regard to the  period” of hot-weather
flow. Madras, generally, in presenting and arguing their case, have reforred to
1t ag from March to May. In Ma. 6, paragraph 13, the admission (I use this word
n the significance given to it by both parties—vide record of Proceedings of 21st
July 1913) is made that February is also included. Bat in their final rejoinder they

- adhere to February being excluded from the hot-weather supply.

119. Mysore have all along contended that February should be included and
their arguments on this point veceive very strong support from the proposals made
in the Metur project where no irrjgation supply for the Delta is provided in that
month ; though as already pointed out the supply for their minor canals stands on
quite a different footing to that for the Delta.

120. The statement put in by Madras, Appendix XXVILI, of crops dependent
on the channels above the Upper Anicut and requring water in February, in view
of the known seasonal fluctuations in the river supply does not appear to e to be.
compatible with the figures of perennial irrigation as distinet frow second crop
given in Ma. 15 (a) which are much more in general accord with those put in by
Mysore of monsoon crop and perennial irrigation for channels which are similarly
eireumstanced.

121, It may be fairly assumed that on. channels which receive the bulk of
their supply during the south-west monsoon the bulk of the prineipal crops would
be harvested before February, and I cannot regard the evidence put in by Madras

In support of their claim to treat the Febru‘ry supply on the basis of the Delta
rrigation claim as at all convineing.
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CrAIM BY MYSORE THAT THE INCREASE IN SUPPLY NECESSARY FOR AN INCREASK
IN IRRIGATION SINCE 1890 FRoM CHANNELS ABOVE THE UpPER ANICUT
YHOULD NOT BE ALLOWED.

122. This claim is defined in My. 7, paragraph 26, in whichi on the evidence
of Madras Appendix XV the extent of the increase in the irrigation from the
channels above the Upper Anicut since 1890 is shown to be 32,289 acres and the
definite claim is made that the supply necessary for this inerease in area, estimated
by Mysore at 70 millions cubie feet = 800 cusecs nearly in the south-west monsoon,
and at 46 willions cubic feet = 530 cusecs nearly in the north-east monsoon, should
be dedueted from the limit supply whieh under this Arbitration may be fixed as due
for the Delta irrigation.

123. In Ma. 12, paragraph 10, Madras admit as correct the area guoted by
Mysore as nrigated in 1890 ; but they deny that this s proof of an inerease of
32,000 odd acres in the sense implied by Mysore; they contend that there 1s no
proof that the area irrigable from the channels in question in 1880 or previous to
that date was ever intentionally limited to that figure; and they deny that there has
been any increase in the wode and quantity of user.

124. In My. 9, paragraph 17, Mysore adhered to the previously defined inerease
as evidence in support of their claim; and in paragraph L9 they seek to further
strengtheieit by reference to areas irrigated previous to 1890, the records of which
they call for.

125. In Ma. 14, paragraph 33, Madras reply that the inference of Mysore as to
the increase 1s not a fair one. They state that the channels were old ones; and
re-affirm their prescriptive claimm to full user as in the past wrespective of the area
irrigated.

126. In paragraphs 100 and 106 of the same exhibit Madras, for the first time,
raised the question of “command ” as regavds these channels; in their veply My, 12,
paragraphs 76—81, Mysore deal ouly with this "point which I have alreaty discussed
in paragraphs 105—110.  They make no further reference to the origimal clam now
under examination; but in the summary of their case, My. 16, paragraph 17 (b), 1t 18
clear that they still adhere to it, and are still hoping that it will be supported by the
complete statistics of areas irrigated prior to 1890 which they await. '

127. 1 do not think that this further information, even if available, which
seems doubttul, is likely to help them, in absence of any direet evidence that there
has been any inaterial increase since 1890 to the general scope of the channels in
question ; such, for example, as a new channel or head shiice or the enlargement
of an old channel, or head sluice, for the purpose of extracting Bow the river,

either an entirely new irrigation supply for the irrigation of a tract not previously

irrigated, or an increased supply for the extension of irrigation in a tract which
would not have been pussible without the additions.

128. It is perfectly well known that the development of irrigation on any
canal system is gradual : this is amply proved Ly the history of every canal system
yet coustructed in India and it is invariably recognised and provided lor in the
financial forecasts of all new ‘projeets. 1 consider thercfore that any extension, up
to the full development originally provided for in any scheme, is a matter of right,
depending, not on the rate of- development, but on the date of completion and the
scope of the scheme as originally projected.

129. To make my meaning quite clear; suppose, for example, that the canals
in question have been constructed before 1870 and that they were projected to irvi-
gate an aggregate of 100,000 acres requiring a supply, say, of 8,000 cusees but that
up to 1890 with this supply irrigation on them had developed only up to 80,000
acres. Then I consider that, under any fair and reasonuble application of the
1892 Agreement, the prescriptive right of Madras to the full supply of the cannls
would be limited not by the areu irrigated in 1890, ie., twenty years previous to the
inception of the present case, but by the supply necessary to developthe irrigation up
to the 100,000 acres originally intended and to irrigate which the works were
originally designed. '

25

130. What in my opinion might be held reasonably to debar a claim to future
supply for increases in the irrigated area since 1890 would be any proved material
alteration of, or addition to, the original works or inception of a new work since that
date ; in which case, I take it, preseriptive right could only be held to have matured
under the 1892 Agreement, subject to the usual limitations and with reference to the
date of the addition. This view would in fact place these works on exactly the same
footing as was accorded to similar works in Mysore by the 1892 Agreement and is
consistent with the opinion I have already expressed withregard to the Mysore rights
on those chaimels—uide paragraph (128).

131. Now there isno evidence of any alterations or additiors such as I have
defined to these channels since 1890 ; and, in the cirenmstances, while it is clear that
there has been gradual development of irrigation on them since that date, it is also
clear, if my view is correct, that the development is a matter of right ac’quired by
prescription of user anterior to that date.

132. For these reasons I do not consider that in respect of that development
there should be any restriction of the supplies to be awarded as due for the Delta,
irvigation.

REMISSION OF REVENUE AND DRFICIENCIES IN CROP OUTTURN OR VALUE.

133. The bearing on this case of the remission of revenue in the Delta is
referred to in the evidence as follows :—

My. 7, paragraph 61, Ma. 12, paragraphs 54 and 55, My. 9. para I‘a: h 54. and
Ma. 14, Part IX, paragraph 66. . ; paragrap , 8

Initially, Mysore claimed that the sinall amounts of revenue remitted. even
during the worst years, were evidence of sufficiency of supply in the past ’and of
the sufficiency in comparison therewith of their proposals for the future. Ma,,dras in
Ma. 12, paragraph 54, pointed out that not only remissions of revenue but also loss

in crop outturn to ryots had to be considered which in the worst year was computed
at as much as from 70 to 90 lakhs of rupees.

134. It was in.consequeuce of verbal discussion arising from these arguinents
that the Arbitrator called for more detailed intormation.

135. In My. 9, paragraph 59, it was pointed out, by reference to Madras
Triennial Adunnistration Report for the three years ending 1901-02, that even in
the year of worst supply in the river, a large part of the remission has been due
to floods, 7.e., to submergence of erops and not to scarcity of supply.

136. Ma. 14, Part IX| paragraph 66, contests this view, and points out that
wuch of the revenue remissions and loss of crop outturn formerly attributed to
submergence was, on further examination, found to be really due to the backward
state of the crops occasioned by scant supplies early in the season, rendering them
more liable to damage from submergence than they would have been had the ear]
river supplies been better. : y

137. Finally in Ma. 20, Madras put in a general review of the remissions of
revenue and losses in erop outturn for the twenty years 1890-91 to 1909-10.

Statement table II shows total revenue remissions for this period in round

figures at 14 lakhs of rupees of which 8 lakhs are due to deficient ix
to submergence or floods. ficien supply, and six

Table V shows the estimated loss to ryots in the ten years from 1901, that
due to short supply being estimated at an average of no less than 40 lakhs per

annum, while loss from floods is estimated at an average of some 25 lakhs per annum
for the same period.

In Ma. 20, paragraph 8, itis further pointed out that the meth
. Db od of compu-
tation adopted is likely to exa,ggerate the lattI()ar figure. ° g

. 138. Now quite apart from the many assumptions, not clearly based on ascertained
aotel, w.hleh h_ave been madg in the computation, I may point out that the general
conclusion arrived at, confliots with the general description of the Tanjore Delta

irrigation, given in the District Gaseteer. Extracts from this are given in A-7

79—81, from which it is clear not only that ,

the loss from floods was considered by
7
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the authors of the Gazetteer the most serious drawback, vide extr:
and 149, but also, that in 1884, the worst flood year, see also dia
than a lakh of rupees out of the total of 6 lakhs remission was g
supply due to breaches in the canal caused by the floods; so that j
the flood remissions should sometimes he enhanced by part of th
for scarcity ; and there is at least as reasonable ground for suppog; S

remissions should be reduced on the grounds n% being partl)?ld g that the scaroity

. . ue to breaches caused
by floods, as for supposing that the coutrary is generall '
N'Iyadras. , y 15 generally true, as suggested by

139. Quite apart from this, it is open to question whether all
of crop, except that specifically due to submergence, can reasonabl
scarcity of irrigation supply. Ave insect pests and other disea
outturn unknown in the Deita? Bulletin No. 67 issued hy
ment of Madras is a sufficient answer as to insect pests: apn
diseases affecting the Delta rice crop, though I have pﬁot y,et &eglz;ﬁe?: ); bé’ae. other
Bulletin on this subject from the Revenue Library. Again s the oro 'n any
unaffected by such natural causes as hot winds and unusual dryness of theatp Oulttu[-n
Or by such artificial cause as bad seed, careless cultivation or untimel l;n?sp leve ?
which may be due to scarecity of labour or to epidemio sicknegs ? Ex{ra r Xe;tln )
shows that labour conditions in the district have been adVersely aﬁecte&' 0 79,
years by emigration specially, and it is significant that the year 1393 n ’whml'eee"t
was a marked drop in area was an unusually unhealthy year in Tanjore dis trli(é tl tl:,e:.;e

—vide

act from pages 147
gram Ma. 9, no less

t would appear that
€ remissions granted

remission for losg
¥ be attributed to
ses affecting oro
the Agricultural Departg

the mortality statement in the Gazetfeer.

140, On all these considerations T am unable to advis
conclusions of Madras as to the estimated effect on the
supply. I see no reason to suppose that what is admittedly
in Madras has suffered from this cause to the extent shown by the figur
But even if these figures could be accepted, is it to be suppos};d tlnatg&l[l:i.::glzzﬁeg'

k )

establish, on behalf of the Tanjore ryots, preseriptive righ . )
40 l_akhsv? ) P puve right to an annual crop loss of

141. There is in my opinion nothing in the evidence t
regarding the irrigation in the Delta, and the ‘risk of loss by“;is(};((i)swbt;;?t t!'te tacts
serious menace are not in general accord with the desoription given in thelag( vty
to which T have referred ; it must be accepted that the supplies and the |-',“z¢;ttqer,
of those supplies by the Madras Engineers in the past, have resulted i'(gu 4;(t.l(m
the Tanjore Delta the prosperous tract it is; and, provided always that th‘, ."m 8
necessary for irrigation which have been enjoyed in the past are secured ¢ slfl[)[)hes
there can be no risk of any prejudice to the admittedly very ixﬁ ort tm' uture,
involved. portant 1nterests

e acceptance of the general
crop outturn of scaroity of
one of the richest distriots

Sir JoHN BENTON’s oPINnION.

142. Sir John Benton in his official capacity as Tuspector
in India had reeorded his opinion on the Mysore proposals
Reservoir in a note,dated 12th May 1911, long before this A,
and both parties have, from time to time, during the Arbity
to certain opinions or statements recorded by him which
held to support their respective views.

-General of Irvigation
fO}' thg Kannambad;
‘bitration commenoed

they considered might be

It is only natural that they should have made siwch 4 ini
0 y s ¢ . appeals to the o
officer of Sir John Benton’s experience, great reputation and high ()fﬁeialp:{:tl:::llix?gf o

143. In Ma. 9'(42) Madras call speeial attention to the
state that they rely on facts as to their preseriptive rights, rather than on any expert

opiniop, they admit Sir J_olm Benton’s imparﬁality, and the value of his note
throwing much valuable light on the case priov to Arbitration. ¢ 8

note; and while they

144. Mysore refer in My. 7, paragraphs 63 and 64
Appendices V and VI of Sir Jolin Benton’s note in su) ’
the supply necessary to secure the rights of
that those of Madras are excessive.

to the figures given ip
)p('n'f of their own proposals as to
Madras nrigation and in order to show

ranted for scareily of

ation proceedings, referred
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i haps unnecessary for me to follow in detail the further argument
of eit}xtf.pgt]ys g:rit IZieveloped,onythis point. Briefly it was found that owing to
2a] errors in the computation of the figures from the Madras Annual Revenue
clerlcfl from whieh Sir John Benton derived his information, all the figures given
Reports, y 10, Appendix V of his note, were uureliable; and although the imvesti-
m .(’Oluu,lllich led up to and followed this discovery took up a great deal of time, it is
at.’of“ ‘t‘ : , tlnf the error was eventually traced to its source. The explanation and
satislac or? ’q‘d(,} in Ma. 19 have completely cleared this matter, and have established
corree(tllonh }:1£i<>1\ the unreliability of the figures referred to in Sir John Benton’s
l:)%ef:v}?(;ldiiu\c/" it is clear from his note that he himself suspected them.
)

ai ures given in Appendix VI of Sir John Benton’s note of the

11 46. ,?ugaT;? fll;::d f}i)g)g; Madrgas are admIi)&edly based on the limit gauge of 7-0 feet
suppiies a(: M dras, and it is clear that Sir Johu Benton accepted this claim WItho_ut
claimed by B at it is also to be remembered that this limit gauge is one of the erucial
qu.estloni ol lilt is the duty of this Arbitration to deterinine from facts. Sir John
pounts ¥ Hg : 1e of the detailed evidence on this point which the present enquiry has
Benton ha nox_st him in coming to a conclusion on the merits of the claim, and,
flhmtef):)ll etoh?ssilx—};arte acceplance of it has no value as evidence one way or the other.

rerefore, ,

‘doring Sir John Benton’s views, as they may affect this Arbitra-
: 114('17 : ;Et Ot(i;‘isrjlll(:etrlllle‘lge is any need to go behind, or beyond, the gonclusions which
tion, 1da B0 @ ted, in paragraph 32 of Lis note, exhibit Ma. 8 (a).

. £ this seems to me to show very clearly that Sir John Benton

148'1A ﬁ?l:i?::n};)adi scheme feasible, without injury to Madras, whose rights he
/thought t (;?d not underrate. The only misgiving he appears to have had regardmg
| certainly di from the point of view of Mysore, as he considered that the reservoir

[ t%le i(zlllf)l:%lﬁisof larger capacity than projected, in order to secure it against partial
?z;i(l):;re in years of unusually low rainfall.

L 149, Tt is premature at present to consider the soundness of these views of

Sir John Benton as tested by the evidence before the Arbitration.
s ,

be himself formu

US STATBMENTS OF IRRIGATION SUPPLIES ACTUALLY PASSED

' ' ARIO
CONSIDERATION OF VA TED AS ADEQUATB BY EITHER PARTY.

OR OALCULATED ON LIMITS SUGGES ‘ . |
50. Several of uch statements and estimates are in evidence and the following
1560, Sever

. : , venient reference to them :—
list will serve as a con : ' L wsod hawed Avpontix V of his
s e te of supplies actually used base PP
i+ Johu Bentous estima N
(@) Slrolnoh-pigatiou Reports. ) 4 based A nzt;(,ﬁx ;{7180(;)&8
b) Bir John "Bontou’s ustimate of su};phg?s required based on plfote s Lol
( . ¢ limi rcessary Jimit. o , Ma. .
) A {,hu17-(3)1'::}::1;?;%0«‘;3 ga,lll;vcry and Veunar from Adminis- Mé_i).?%ilsl Appendix
{c nnual '
tration Reports. ¢ showin Madras . Avpondix
3 .d by Madras for purposes of showing PP
(d) bt‘at”mt("“t,acc(:;?:;]l:( dthg) whole of the ahove supplies in (¢) XVIIL :
(‘ha‘.’ P lor the rules intentionally passed for urrigatioun. .
T o 1 discharges for Cauvery Dam referred to Madras  Appendix
der various assumed limit gaunges and of XXIV.

1909 curve d Vennar under various

combined discharges Cauvery an
. “"s‘!"wdhllém\tvs(;uld have heen passed for irrigatioq f.m- My. 7, Appendix F,
) b“pplwﬂlttlgé(; 91 to 1909-10 under rules for varying limits column (5).
s by Mysore vent. .
proposed by M ysore as sufficien or iigation for My 7, Appoudis G

i ould have been pnssod fo
(0) Supphus ltggt() \(‘;;)Ult«() ]1909—]0 uuder Mysore alternative
yoears JU—e

i\l'(vp('ﬂﬁl for ““if]‘)'““ OtO f:g‘td]il:sitng:;;{ig;,y for the Dolta  Ma. 9 (25).
i Ponreg of supplies estimate ’ et 0OTVOL-
(h) ““f h."(":lt(i:::) i: l”ll)l‘ Metur project: ﬂm%T‘z(b)“a]f:dcgﬁy:‘];o

lrl'l,‘"i T A 1'“ a. . are
- oforred to hmit gauge . N .
;l““}"tnf{::;l:{ il: Volume 1, seetion II, page 12 of Mctur

o ue

wrojeet. . .
" ract of totals of the Mysore exhibits (/) and (9)

at the abs! ,d {hat this exhibit also coutains the

av be ' th g
1t may be notes Madris exhibit (¢) a1

are incorporated in the
figures under (b)-
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151. I have already shown that the figures under (u) are unreliable and there is
no need to notice them further. .

The figures under (b) represent the results of caleulations made by the Madras
Engineers who framed the Metur pyoj'eet of supplies actually passed for irrigation in
past years subject to their assumed limit gauge of 7-0 fee‘t Caqvery Dam and in consider-
ation of which together with other facts they based their estimate of necessary supplies
to be provided for in that project referred to 1 (). They are of course open to
question in the matter of the arbitrary assumption of a lunit gauge of 70 feet which
ander the rules was not the fixed limit previous to 1896. :

The figures under (¢) and () are open to question on the very important point
as to irrigation and flood regulation which I have dealt with in paragraphs 28— 41,

The figures in (¢), {f) and (g) are all to be taken as subject to the remark as to
arbitrary assumptions of limit gauges which 1 have made under (5). .

1592. 1t is necessary to note here that all ealculations of supplies which are baged
on the records of the Cauvery Dam gauge-reading have been made from the Madras
curve of 1909 which was not in existence for any but the last year of the period
considered. I have already given my reasons (paragraphs 9 to 12) for accepting this
as the most reliable reference for all purposes of examination of the actual effect of
rules and regulation in the past, as distinet from intention, and Mysore also have
accepted this in their caleulations.

153. Before proceeding to consider these various exhibits in further detail it
will be as well to examine how far a variation in the limit gauge is likely to affect
the supply. For this purpose I have calculated what would have been the effect op
irrigation supplies under limits of 7-0 feet and 6-2 feet on the Cauvery Dam gauge for
six selected years. I must ask that the assumptions made for the purpose of this examin.
ation may not be taken as any indieation of my final opinion as to the limit gauges
necessary or due to Madras under the award. The difference in supply connoted by
a limit gauge of 70 feet = 26,500 and 62 feet = 20,325, taken from the 1909
curve is 6,175 cusees which represents a reduction on the 70 feet supply of 23 per
cent. I compare the difference in monthly supplies run under the assumptions of
the 7-0 feet limit and of tlie 6-2 feet limit based on the recorded gauge-readings for
the months June to December in the following table :—

Total Percentages of reduction due to limit gauge of 6+2 faet.
supply . Total of
Year. due to | i ! : BOVen
7-0 fest. June. July. | August. !September.l October. November. | December, | ronths.
| ‘
U L N | |
! —_—
1 2 3 ‘ 4 ;b & | 7 . 8 9 10
PER CENT.| PER CENT. ‘ PER CENT. | PER CENT. | PER CERT. PER CENT. | PER CENT.
1890 .. .. 204,209 . 7 6 . | ) ° :
1896 o o 310,678 12 12 13 4 o . 10 8
1899 .. .| 167,199 7 9 1 .. 6 .. , b
1904 . .. 216,300 6 23 | 13 16 .. .. .. 12
1906 . .. 176,636 05 18 8 .. 1 .. . 75
1908 .. .. | 194,762 .. 17 17 10 . . - 0
i

154. Tt will be clear that the supplies would be affected most in the vears in

which the total supply is highest, 7.e., in years in which the lowest limit gauge
considered would be oftenest exceeded and consequently the years of lowest supply
are those which would be affected least. My only object in making the foregoin
comparison is to point out that the proportiomate reduction in total or monthl
supply is not at all proportionate to the reduction in the limit gauge as might have

been supposed.

155. I now proceed to examine the evidence as to the effect on the irrigation
in the past of the 7-0 feet limit claimed by Madras Wlﬂ'l a view to ascertaining if
there is anything which caun be held to support that claim as essential to the™~con-
gervance of their irrigation in future. This may be done in two ways, first by a
comparison of the annual sup'pli-es, bech they would have .en‘joyed, and claim to have
enjoyed, under the 7-0 feet limit, with the areas annually irrigated, and secondly by

e
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a comparison of the number of days the 7-0 feet limit was attained in each year, with
the areas irrigated. In this examination I accept for reasons given in paragraph
(12) the Madras curve of 1909 for the computation of quantities.

156. Appendices Ak, XI and A K. XIL show actual variations in annual
wrigation supplies based on the 1909 discharges and the 7°0 feet limit and in the
areas irrigated in each year for twenty years [rom 1590—1909 ; these are brought
together for comparison in Appendix A K. XI1J.

The following points are noted.

157. In seven years of the twenty a deficient supply, 7.e., a supply below the
average coimeided with an incrcase in avea, z.e., with an irmigated area above the
-average. In seven years an inerease in supply coincided with a decrease inareas and
in one other year with an average area.

In only three years out of the twenty did the inerease in supply coincide with
an incerease in area and in only two years did a deerease in supply coincide with
a decrease in area. The best year 1892 with a deficiency in supply of 2:76 per cent.
gave a record area 2 per cent. in excess of the average, the next best yenr 1890
with a large deficiency in supply of nearly 20 per cent. gave an area very nearly as
good as 1892, viz., I'8 per cent. in excess of the average. The group of three best
vears 1890, 1891 and (892 all gave increases in areas with supply below the
average.

In 1896 and 1898 very comsiderable increase in supply of over 20 per cent. gave
decreases 1n area of about 1 per cent.

In 1905 and 1908 very considerable decreases in supply of 20 pér cent. gave
Increase in area of from 05 to 1 per cent. In the worst year 1899 a very large
deficiency of mnearly 40 per cent. in supply gave a decrease in area of only

4 per cent. /

168. The foregoing examination of the evidence under the first head, perhaps,
renders uunecessary a complete detailed examination under the second head. I
have therefore selected for comparison only six typical years ineluding the four years
m which the areas irrigated were lowest in the twenty years period.

159. The total number of days the 7-0 feet gauge was reacled in those six
years are compared with the irrigation variations in Appendix A.E. XIV. It will
be noted that in 1890, 1905 and 1908 when there were increases in irrigation areas
the number of days the 7-0 feet limit was reached was appreciably less than in 1898
when the area was below the average and than in 1904 when it just equalled- the
average.

In 1896 when the number of days the 7-0 feet gauge was reached was greatest
there was a deoreasé in area.

In 1899, only, the worst yezu: of all, is the lowest nunber of days coincident with _
a decrease in area and that not proportionately large. '

160. From this examination of the evidence under both these heads I find
myself unable to advise the Arbitrator that the Madras claim for a 7-0 feet limit
gauge at the Cauvery Dam throughout the irrigation season tested by the effect it can
be shown to have had on the irvigation in the past can be accepted as having been
proved to be essential to the conservance of their irrigation in future.

161. The next point for consideration is one on which a good deal of stress has
been laid by Mysore, viz., the support given to their estimates of the supplies necessary
to conserve the Madras irrigation unimpaired by those calculated as necessary both for
the Cauvery and Coleroon by the Madras Engineers in framing the Metur projeot.

162. Madras contend that the caleulations made for the Metur project were
obviously applicable to a regular supply completely under their control and therefore
absolutely secure from seasonal fluctuations; also, with regard to the Coleroon
irrigation, that the framers of the Metur project were not so fully acquainted with 1ts
conditions and requirements as their representative .m_the present case has become now,
that his attention has been specially directed to it in the course of the Arbitration
proceedings. '

. . 8
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163. I have already shown that the specific claim-of 644 millions cubic feet
which Madras have put in on behalf of their Coleroon irrigation is not supported by
the evidence while examination of the Metur project records, Volume I, section (ii),
paragraph (50) and connected matter shows conclusively that the Coleroon irrigation
had been taken into accouny when fixing the supplies Judged necessary under the
conditions contemplated by the Madras Metur project, which project, it 18 necessary
to state, has received the official approval of the Madras Government in submitting 1t
to the Government of India recommended for sanction.

184, Now I have already alluded to the general irrigation practice of allowing a
certain percentage generally taken as 25 per cent. over and above a normal supply in
order to meet the exigencies of a fluctnating supply. I have also shown that thig
principle has been recognised and made effective by the framers of the Madras rules
for regulation of their rrigation supplies in the past—-vide paragraph (26). It that is
the principle has also been admitted by both parties to this Arbitration,

165. Tuarning now to Ma. 9 (25), it will be seen that the provision of the Metur
project for a steady supply month by month, column (5) compares very favourably
with the figures given in column (4) of actual averages enjoyed in the past under a
fluctuating supply and subject to an assumed 7-0 feet limit, and there can be no doubt
as to the wise eaution on the part of the Madras Engineers evidenced in estimnating
the figures proposed in cdlumn (5) for constant supply; and the addition of 830 per
cent. (instead of the usual 25 per cent.) to those figures in order to arrive at limit
gauges for a fluctnating supply given 1 column (6) in pursuance of the principle
I have just alluded to will also appear reasonable when compared either with the
figures given in column (5) or with the past actuals in column (4).

165-A. 1t might possibly be held that the figures in column (5) of the table,
owing to an oversight, did not include specific supplies for the French irvigation
amouunting to about 27,000 acres. A proportionate allowance for this area which is
only about #gth of the avea for which specific allowance has been made in arriving at
the gauges in column 5 would affect them very little, for example, the supply read
from Madras curve for the 6:0 feet gauge, if increased by dsth, would only be
increased by about 500 cusecs equal to a rise of rather less than 005 foot an the
gauge. Moreover it is clear from all the evidenee that there never has been any
specific supply for the French irrigation taken in at the Cauvery Dam or the Cauvery
regulator ; they have always been dependent in the past on the surpluses of the head
supplies taken in at those works according to the rule_s and the operations of rqgulatmn
under the rules which was left over after the abstraction from the head supples of the
supplies necessary for the Madras irrigation above them; such surpluses they must
always continue to receive in future. A comparison with the figures, column (4) of
actual supplies estimated with an assumed 70 feet limit with ‘those of column (6)
affords, in my opinion, a very sufﬁeientgu_arantee that \_mh the ln‘mt gauges of column
{6) French irrigation eannot possibly receive less than 1t has received in the past.

On the contrary if the existing rules of 1905 prescribing a 7-0 feet limit for
the Cauvery Damn whenever it is in the viver are adhered to, it 'is clear that
French irvigation should in the future receive larger shares of river supplies
between the 60 feet and 7°0 feet gauges on the Cauvery Dam than it was accustomed
to receive under the older rules preceding the remodelling of the Upper Anicut in
- 1902.

166. Tt is to be borne in mind that the actuals in column (4) are based on an
assumed 7-0 feet limit as though this had always been utilised for irrigation purposes
whenever available, whereas as I have shown in paragraphs (83) and (84) it was
never inteuded by the framers of the rales to be so utilised and _pomt of fact was
not so utilised previous to 1902 hence the figures in eolumn (4) obviously err on the
high side so far as intention is concerned. And remembering that the rules of regula-
tion and their operation in practice previous to 1896 gave actual supplies at t‘he
Cauvery Dam varying from 65 feet to 60 feet, for normal, and from 7-0 feet to 65
feet for special periods, it is at once obvious that if the s‘upphes. avallabl_e in the past
under the operation of the rules have sufficed for the irrigation requirements the
' provision of the supplies in column (6) should fully n}eet.the.requu'ements‘ for the
conservance both of the Madras and French Delta irrigation in future. That the

v

31

Madras Government also take this view is clear fromn the.evidence in the present case
seeing that although the omission of the French irrigation from the Metur project
figures, column (5) of the statement Ma. 9 (25), was known-before these proceedings
commenced they have obviously considered necessary supplies to the French irrigation
to be covered by the 7-0 feet limit which is their clain for the purpose of this
Arbitration.

167. It is impossible therefore to censider the proposals by Mysore column (2) of
that statemnent as in any sense an unreasenable estimate of the Madras requirements.

168. In order to examine the effect of [imit gauges on the ineidence of monthly
supply and on irrigation, I have prepared the statements Appendix AK. XV and
A.E. XVI for six selected years, I compare monthly supplies actually run for irrigation
subject to the assumed limit gauges of 7-0 feet and 6-2 feet, respectively, with the
monthly supplies caleulated as necessary in the Metur project. In both cases the
figures are taken to the nearest 1,000 millions cubie feet.

The Metur project figures are taken from the table, Volume I, section II, page
18 of the Project report ; they include supplies estimated as necessary both for the
Coleroon and for the Cauvery Delta proper.

r 169. The years selceted for examination are 1890, an admittedly very good year
in'which the area irrigated was above the average, one of the very best in fact, and
supply below the average with no remissions of revenue ; 1896 a year in which supply
was above the average and aren rather below the average also with no remissions, the
year 1899 the worst on record for short nrigation and remissions for short supply
affecting harvest, and 1904, 1905 and 1908 being all years in which supplies were
considered to be unsatisfactory and in all of which remission had to be given. Coneise
notes as to supply area and remission are given under each year figures. '

» The statements show also the proportions the monthly supplies actually run
under the assumed limit gauge bear to the standard estimated requirements
differences being shown in percentages plns or minus of the standard.

170. The results are very intervesting and the following points are noted :—

Results in the best year from an irmgation point of view 1890 are tlie nearest
approximation to the standard supplies those with the assumed limit gauge of 6-2
feet being closer than those with that of 7-0 feet.

The change of assumed limit gauge makes comparatively little difference to the
resulls, in only three months August 1904 and July 1905 and 1908 are there changes
in the algebraic sign of the percentages.

171. Looking at the tables generally one cannot help noting that areas appear
to depend almost entirely on the aggregate supply of July and August while quality
of the crop as gauged by remission depends on supplies in September to December
there were nn remissions 1390 and I&96 when supplies 1 the latter months were
generally normal or above novmal, but in all years in which remissions weye granted
supplies in those months were generally and often very considerably below uormal.

In 1890 even a considerable defect in July supply had no effect in reducing the
area and in 1896 very large imerease in supply in hoth July and August did not lead

‘to a full area..

And finally differences in the supplies and percentages for the two limit gauges
are least in the worst year of all 1899 many of them being unaffected ; this of course
was foreshadowed 1n paragraphs 1563 and 154.

172. 1 think the result of these comparisons is generally to show that the limit
gauge 1s not of quite so much importance as might have been expected, though I do
not suggest for a moment that on this account there should be any reduction in the
limit gauge which is proved to be due to Madras under her prescriptive right of user.

173. But the most important point of all is that as noted in paragraphs (96) and
(102) the assumption of any limit gauge whatsoever for the purposes of estimating
irvigation supplieg utilised is not and never can be a true measure of supplies actually
run in the channels which must still eontinue to carwy their share of flood water.
And in this peculiarity of the Cauvery and Veunar chaunels we have not only an
important and inherent element of doubt as to what exact proportion of the flood supplies
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has been and will in the future be actually useful for irrigation, but also an inherent and
most valuable safeguard against any small error in the matter of fixing a limit gauge
which might otherwise lead to undue reduction of supplies actnally necessary secing
that it would he automatically corrected by the flood vegulation.

174. Turning now to the gauge records of the Cauvery Dam given in Madras
Appendix VI we find that in the worst year 1899 more than the standard supply iu
June would have been secured under either of the limit gauges assumed.

Tu July when under the 7-0 feet limit the deficiency was 11 per cent. and under
the 6-2 feet limit 19 per cent., there were 8 days on which the Cauvery Dam gauge

was over the higher limit and 15 days on which it was over the lower limit; and the -

automatic adjustment due to extra supplies in the river over the limit gauges, on the
assumplions as to proportions assumed in the illustration given in paragraph 102, and
under the principle therein demonstrated, would have given extra supplies over and
above the supply received under the limit gauges as follows :—

Under the 7-0 feet limit 49,045 cusecs = 4,260 millions cubic feet, under the
62 feet limit 87,000 cusecs = 7,630 millions cubic feet which increment would have
raised the supplies obtained to—

46,000 41,000
4,260 7,630

- 50,260 48,630 cusocs

respectively. .These are so close to the standard limit required that I do not
think the shortage in area could in any way be attributed to the July running
especially as from. these calculations it is clear thaf the actual supplies received as
shown by the Cauvery Dam gauging would have been about 55,000, or rather more
than the standard required. '

In August there was only one occasion on which the lower assumed limit was
exceeded when the automatic replenishment would have been 400 cusecs for one
day = 32 millions cubic feet only. ‘

. It is, I think, quite clear that the comparatively low area obtained in that year
was due to the low August supplies in the river which would not have been affected
by impounding under either of the assumed limits. In September the automatic
inerements would have amounted to 700 millions cubic feet and 2,400 millions cubie
feet and the supplies obtained would have amounted to—

M.C.FT. M.C.FT.

40,000 38,000
700 2,400

40,700 40,400

The supplies actually run as per gauge-records would amount to about 42,000
millions cubic feet, and it is clear that even this extra supply over and above the
standard did not admit of recovery of the short cropped areas due to the August
deficiencies. . ‘

In no other months in the year would the supply have been affected, under either
limit.as is shown in the table. "

175. There is, I think, no necessity to follow this investigation in detail further.
By analogy from what I bave shown was the effect of extra supplies in 1899-1900
and with the aid of the Madras Appendix VI we can determine by inspection the
tollowing results in the other bad years.

In 1904 under either limit gauge there would have been no deficiency at all in

the two months affecting area. In the other months the deficient supplies would also
have been unaffected.

In 1905 the standard would have been attained under either limit in July but
not in August when the difference would have been very small. As more than a full
area was obtained in that year it is clear such difference would not have mattered.
Other months would have been very little affected.

'
)
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1u 1908 the standard would have been reached under either limit for July and
August and other months not affected.

176. The conclusion I come to from this examination of the case is that
impounding at Kannambadi under any limit gauge which 1t is at all possible to fix
under consideration of the rules and regulations, and whieh, I think, must lie
somewhere between the limits 1 have chosen for the purpose of this examination, will
not prejudicially affect irrigation in the Delta in the bad years and that e fortiord it
cannot prejudice it in good years.

CONSIDERATION OF RELATIVE MERITS OF A FIXED LIMIT GAUGE OR A VARYING LIMIT
TO SUIT THE ESTIMATB OF VARYING REQUIREMENTS.

177. For a varying limit gauge I do not think that it would be safe to go below
the linit gauges in column (6) of the table given in Ma. 9 (25) they arc based gene-
rally on a limit gauge which would give a supply 30 per cent. in excess of normal
daily full supply estimated as required for cach month’s irvigation. This is, I
consider, not too high an addition to allow in the ®vent of a varying limit being
adopted. T think, however, from my foregoing examination of typical years that
there is no neeessity for or objeet to be gained by a varying limit for July and
August. It would be simpler and equally efficient to accept 6-7 feet as the limit
gauge necessary for both these months. Similarly for September a limit of 6-0 feet
would, T think, be preferable to the varying limits given in the table and for June
3-b feet, for October 52 feet, November 4-3 feet, December 3-0 feet and Januvary 25
feet as in the table.

For convenience of reference I recapitulate the limit gauges proposed with the
equivalent volumes the gauges connote as read from the Madras curve of 1909 as
follows:—

Limit gauges tuken
from column 6 of Ma. Corresponding supply

Month. : 9 (256) but modified read from Madras
as suggested by curve of 1909,
v Assessor,

CUSECS.
June 3d 5,400
July and August ... s 67 24 260
September ... 60 18,750
October 92 12,760
November ... 4-3 7,530
December ... 3 4,200
January ... 25 3,000

The volume in each case is to be considered as of the essence of the intention
and not the gauge.

I do not think that there would be any risk to the Delta irrigation interests if
these wodified limit gauges were adopted and provided that the river supplies were
adequate, they would without doubt amply ensure the necessary supplies in each
month.

178. There are however cerfain periods in cerfain years in which the general
range i8 much lower than the nermal, and it is impossible to say that in such periods
a supply bigger than the limits suggested for the varying scale would not be beneficial.
For example the latter half of November 1897-98; the whole period Qectober to

December in 1899-1900; November 1900-01; October and November 1904-05;
not to mention others. '

The fact that such higher floods did not actually oceur in those years caunot,
of course, be taken as a proof that they counld never occur during similar periods, and
1t is clear that if they did they would probably be useful and beneficial to the
irrigation. . ’

179. On these grounds I think there can be no dispute on the basis of the 1892
Agreement as to the right of Madras to claim a fixed limit gauge throughout the
irrigation season June to January if they wish®to adhere to that claim; though I
believe they would be running no risks whatever in voluntarily accepting the sliding
scale proposed. 1 would suggest leaving the option of choice in this matter to them.

9
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Proresrs By TAWJORE AND THE FRENCH (GGOVERNMENT AGAINST THE CONSTRUCTION
OF THE RESERVOIR.

180. While these have not been put in by either party as evidence bearing on
the Arbitration, it is perhaps desirable that I should here notice them.

Kannambadi reservorr, if allowed, can only intercept the supply from some 4,000
square miles out of a total catchment area at the Cauvery Dam of some 26,000 square
miles—and in any case therefore it can only affect a part of the total supply of the
Delta while no impounding can be allowed which would restrict the Delta irrigation
supplies below the quantity found to have been used in the past and to be necessary
for 1ts conservance 1n future.

181. The Madras claims ave by prescriptive right to a full and ample supply for
the Delta irrigation, and it is in the nature of an essential principle that the award
given in this Arbitration shall be such as to conserve those rights unimpaired. The
supplies which Madras claims as having been enjoyed in the past include the French
territory supplies which have always been passed on from the Cauvery system as I
have shown in paragraphs 165-A and 166 and also Part I (7) and it 1s the supply
actually used inclusive of this that must be taken into consideration in determining
what quantity is necessary in future. ‘

182. As tothe Tanjore objections, which are based largely on the suggestion
that the ryots know better than the Madras Government as advised by their Engineers
what are the requirements of the Delta, it may be pointed out that under the past
adminsiration of the Cauvery Delta supplies by the Madras Government the areas
irrigated have risen as follows :—

Year. _ ACH.

1830 .. ... b47,000
1837 ... ... 668,000
1846 T T L. .o 705,000
1866 .. ... 846,000
1880 ... ... 900,000
1892 ... ‘.. ... 915,000

I have been unable to obtain figures for years previous to 1866 for the Coleroon
irrigation, but the diagram Ma. 9 shows that this too has gradually improved since
1866 though ot to the same extent.

183. It was under the operation of the rules and regulation of 1882 Cauvery Dam
and 1893 Cauvery and Vennar regulators that the combined Cauvery and Coleroon
irrigation reached its zenith; the years 18821892 taken as a group are the best
decade in the history of the Delta, while they also contain the two highest record years
1890 and 1892. 1t is to the supplies used in these years as well as to those necessary
in the worst years that most careful attention wust be given when determining the

supplies necessary to conserve all the Della irrigation rights unimpaired.
184. T trust that this brief statement of the salient facts relating to this

Arbitration will allay any apprehension which has been entertained with regard to it -

by those concerned.

ESTIMATE BY THE ASSRSSOR OF SUPPLIBS DUE T0O MADRAS WHICH ARE SUGGEQTED FOR
THE CONSIDERATION OF THE ARBITRATOR FOR THE PURPOSE OF HIS AWARD.

185. The finding of the Arbitrator on the interpretation of the Agreement of
1892 makes it clear— .

(1) that in estimating the supplies due to Madras as necessary for the full
conservance of its prescriptive rights the essential eriterion must'be the supplies which
can be shown to have been necessary and actually utilised in the past; '

(2) that the estimate should not fall short of what can be shown to have been
necessary In the past, even though the rules and regulation under which the supplies
were obtained can be shown to have been based on miseonceptions or ill-founded
opinions of responsible officers ; .

(3) that the intention of all concerned in the Administration of the supplies
in the past must be held to have been the full development of the irrigation of the

tracts the existing works were designed to rrigate, and that supplies necessary for -

o~
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that full development are to be secured as an essential part of the preseriptive right
if this has matured since the works first came into operation ;

(4) that supplies which cannot be shown to have been necessary for irrigation
even though they can be shown to have beenactually passed througu the works in the
past under misconception ov ill-founded opiunion as to their necessity are to be excluded
from the estunate ; _ ‘

(5) and finally that avoidable waste is to be excluded from the estimate.

Nork. —At the request of the Madras Representative I add a note explaining exactly what I mean by the words
¢ avoiduble waste”” in this paragraph. ) ) i )

1 mesn water formerly pussed down any given channel owing to recognised defects in the Madras works which
water cannot be showit to have been necessary for their irrigation, and the passing down of which is now no longer neces-
sary owing to the defects in the works huving been remedied. Ior example the water formerly passed into the Coleroon
over the Upper Anicut before the Upper Auicut wus romodelled which water canuot be taken to have been necessary for
the Coleroon irrigation.

186. 1 accordingly base my estimate of the volume of water and the limit gauge
weasured at the Upper Anicut, Cauvery Dam gauge due to Madras by prescriptive
right under clause (2) () of the 1ssues on the following calculations :—

(1) Under rule (1) 1832 Upper Anicut rules—

From Muadrus
Curve 1909.

Normal supply higher limit 65 feet e. 227750
lowor limit 60 feet... ... 18,750

m——

Total ... 41,500 cusecs.

(a) Mean ... 20,750 ,,
Speoial supply higher limit 7-0 feet ... 26,500
lower limit 65 feet e 22,750

e —

Total ... 49,250 cusecs.’

e —

(b) Mean ... 24626

The mean of (@) and () supplies obtained under normal and special conditions
will be :— ’ ’
(a) = 20,750

(b) = 24,625 .
Total ... 45,375 cusecs.
Mean supply ... 22,687
(2) Under rule (2), Cauvery and Veunar rules of 1893, normal supply required
was— .
17,344
Add—25 per cont. which 1 consider a fair and rcasonable
allowauce for a fixed limit, if applied to the whole
scason ... 4,446
' 21,790
Add—1or escape over caliugulah for Coleroon ... 1,080
Total ... 22,820 cuseocs.

. (8) From quantities estimated as necessary for July and August Metur
project, Volume I, section 1I, page 18—

"Total reguired for July ... 01,669
for August ... .. 47,461
Total for 62 days ... 99,130
Mean per day .. 1,598 millions cubic feet or 18,377 ousges.

Add—25 per cent. which L consider a fair and rcasonable allow-
auce fora fixed limit, if applied to the whole season ... 4,594

»

Total .. 22971
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187. Under the interpretation by the Arbitrator of the Agreement of 1892 and
in consideration of these three calculations I suggest for consideration of the
Arbitrator that for a fixed limit, if applied to the whole irrigation season 65 feet
ou the Cauvery Damn which as read from the Madras curve of 1909, is equivalent to
a discharge of 22,750 cusecs, will fully safeguard the presceriptive vights of Madras
- and will secure in the future the full irrigation supplies she has enjoyed in the
past.

In case of any deviation in this discharge for the 6:5 feet gauge such as may
from time to time occur owing to changes either in the "works, or in the channel
conditions, the volume shall be considered as the essence of the award and not the
gauge.

The award of this limit volume and gauge shall be held to apply to the
irrigation period extending from lst June until the end of January in each year or
as suggested in paragraph 179 Madras may be given the option of adopting instead
of the fixed linit gauge and volume herein suggested for the whole season, the varying
limit gauges and volumesas defined in paragraph 177.

188. For the hot-weather supply to he awarded under this Arbitration, 1
suggest, for the consideration of the Arbitrator, that the Mysore Government shall be
required to pass on from Sivasamudram a minimum limit of 900 cusecs constant
supply. The award of this volume shall be held to apply, to the irrigation period
from 1st February to 81st May in each year.

M. NFETHERSOLE,
23rd February 1914, . Assessor.

ADDENDUM
TO ASSESSOR’S EXAMINATION OF EVIDENCE ON ISSUE 2 (b).

Ezxplanatory nole as to the meaning of certain words used by the Assessor in his
examinalion of the evidence pul in at the request of the Madras Bepresentalive.

At the proceedings before the Arbitrator on the 24th February 1914, I was
asked by the Madras llepresentative to explain exactly what Imean by the words
. ““ officially accepted and effective opinion,” which 1 used in paragraph 97 of my
examination of the evidence in reference to flood regulation, which matter was more
fully diseussed in my paragraph 30 ef seg., and I promised to give my explanation in
writing.

2. In order to make my meaning perfectly clear, it will be convenient to take

the specific example of which I was then writing.

(1) The opinion on the subject of flood regulation and its effect on irrigation
supplies by Major Montgomerie forwarded for consideration of the Chief Engineer
with hi? letter, dated the 14th February 1881, was what I mean by an ¢ official
opinion.”

(2) The extraet A-T (78) from the Chief»Engineer’s note, dated 9th June
1881, on Major Montgomerie’s report shows that Major Montgomerie’s opinion was
accepted by the Chief Kngineer and it theu became what 1 mean by an * officially
accepted opinion.”

(3) The sanctioning of the Upper Anicut rules of 1882 formally approved by
the Chief Engineer on 19th February 1882 shows that the * officially accepted opinion ”’
was in due course made * effective’” in the rules, and this is precisely what I mean
by an ¢ officially accepted and effective opinion.”

3. The only assumptions made by me in this explanation are :—

(1) that the Chief Engineer, when he formally sanctioned the rules of 1882,
had not changed the opinion Le had so recently officially accepted ; and
(2) that the rules had been framed in accordance with that opinion.

37

4. The logical connection which I have shown (paragraph 30 et seg.) to have
existed between the 1882 rules of the Upper Anicut and of the 1893 rules for the
Cauvery and Vennar regulators, after they were remodelled, proves that, in framing
the 1882 rules, the officers responsible for themn were not labouring under any essen-
tial misconception as to the supplies they were dealing with.

5. And finally the effect of the operation of the rules as evidenced in the records
of the irrigation at that period, to which I have referred, paragraph 43, proves that

" the “ officially accepted and cffective opinion ” on which the rules were based was

not 1ll-founded.

M. NrETHERSOLE,
26tk February 1914. Assessor.
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PART III

ASSESSOR’S EXAMINATION OF THE EVIDENCE ON CLAUSE 3 (a)
OF ''ERMS OF REFERENCE.

(GENERAL CONSIDERATION OF SURPLUS AVAILABLE AS IT AFFECTS EITHER PARTY.

The clause under consideration runs as follows :-—

“3. (@) What principles and rules for regulation of the discharges in conneo-
tion with the Kannambadi rescrvoir can best be formulated which will ensure to
Madras full protection of their prescriptive rights.”

2. At the meeting of 31st March 1914 it was decided by mutual consent of both
parties that the discussion of the rules should be deferred until theaward had been
given on the question of principle.

3. Before dealing with the evidence and arguments putin by either party on
this 1ssue, I wish first to remark briefly on the broad aspects of the case.

4. Appendix A.K. XVII shews my own estimates of annual surpluses available
after deducting from the amended total river supplies taken from column (4) of
A.E. V1, the irrigation supplies taken from columr 2 of Ma. 24 (e), wlucl_1 yvogld be
secured to Madras under the limit of 22,750 c.fs. = 65 feet whenever it is in the
river, awarded under clause 2 (4). T have restricted the calculations to the thirteen
* years 1896-97 to 1908-09 ouly, because these are the years to which either party has
confined its arguments on the present issue and also because this period includes the
four years which throughout these proceedings have heen accepted as the worst.

5. Now considering these surplus figures as they affect the Madras supplies 1t
must be remembered that a proportion only of the total Cauvery discharge comes
from the Kannambadi catchment, and that the Kannambadi reservoir can 1n any case
hold back only a propurtion of the total surplus: this is an indisputable physical fact.
Hence a proportion of the surplus flow nust reach the Cauvery Dam from other
sources uncontrolled by the Kaunambadi reservoir, and Madras must coutinue to enjoy
this proportion of the surplus also as a physical fact and not necessarily as a matter
of prescriptive right so far as it affects, or 1s affected by, this present Arbitration.- It
was this physical fact which I wished to illustrate in paragraphs 96—102 of mny exami-
nation of the evidence, Part II.

6. Tt follows that even in the worst years Madras must continue to get occa-
sional flood increments over and above the limit preseribed under the award. The
proportion which the Kannambadi supply bears to that of the whole river supply of
the Aganda Cauvery at the Cauvery Dam as it affects the limit flow is a most
important factor which as all adnit has to be determined by further most careful
observations. But the many caleulations based on various assumed proportions,
made by either party in support of their arguments on the issue now under considera-
tion, serve fo shew most conclusively that whatever proportion 1s ultimately fixed as
the result of further observations it cannot alter this very important physical fact in
anything but degree. . -

7. In pointing out and illustrating this fact? and its general bearing on the case
as it affects Madras, 1 was purposely very careful to guard against any premature
expression of opinion as to how nppqundmg_ at Kan{lambadl, if a!lowgd. at qll,
should be regulated and dealt with 1n 1ts rel.atnon‘to this su_rplus..whlch is in point
of fact one of the matters now under eonm@leratnon. Havmg given this general
explanation, I do not propose to notice specifically the various interpretations of
mv illustration of this point given in A.E. II to which either party refer at some

length in their arguments.
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& Considering this same fact in connection with the estimate of annual surplus
as it is likely to affect Mysore, primd facie, it would appear that the Kannambadi
reservoir would probably not have filled completely in the two worst vears out
of the 13, viz., 1899-1900 and 1905-06, though there would appear to be but little
doubt as to its filling in the other two years of comparatively low surpluses, viz.,
19056-06 and 1908-09, and no doubt whatever as to its filling in the other nine years.

9. With this general review on the broadest possible lines of the matter of
available surpluses in the river supplies as it is likely to affect either party, 1 now
proceed to examine the evidence and arguments presented in Ma. 10, 13, 14, 24, 25,
26 and 27 and in My. 8, 9, 12, 21, 22, 23 and 24.

GENERAL CONSIDERATION OF THE DIFFERENT METHODS OF REGULATING IMPOUNDING
AT KANNAMBADI ADVANCED BY EITHER PARTY.

-10. These are defined in Ma. 24, paragraph (3), and may be briefly referred to
here as (1) the Madras system, (2) the Mysore system, and (3) the proportionate
system, and during the discussion on the evidence a modification of the Madras system
(1) was suggested by Mysore to which I shall also have to refer. :

1.—Madras system.

The Madras proposals were for daily measurements at selected points of actual

Ma. 10 (6). supplies of the Kannambadi and Kabbani

Ma. 24 (3) (i). catchments and, after applying a factor

to this combined discharge in order to

cover possible losses en route, to allow impounding at Kannambadi only on days on

which the combined Kannambadi and Kabbani supply, less the addition fo cover losses
of transmission might be greater than the limit flow required at the Cauvery Dam.

This proposal may be expressed algebraically as

I=(1-))(Kn+ Kb)— C...... Equation (1)

where / is the quantity which might be impounded on any day f the factor applied
to cover losses en route, Kn and Kb, the Kannambadi and Kabbani measured supplies,
and ¢ the limit flow at the Cauvery Dam. Equation (1) might also be written :—

I=P (KAn+ Kb)— C...... Equation (2)

.

where P, a proportion factor including losses, replaces (1 f).

11. During the discussion of this proposal at the meeting of the 11th nstant,
the Madras Representative stated that whatever value might be found from aetual
observations to be the true value for P, .., whether it was less or greater than unity,
or in other words whetlier the value of f in equation (1) was proved to have a minus
or plus value, their intention was never to increase the value of P in equation (2)
above unity. Thus their intention was to make the combined Kannambadi and
Kabbani catchinents responsible for the whole limit flow under the award, ignoring
the yield from the Bhavani and other tributaries below Sivasamudram, and giving
Mysore no benefit of any actual minmus value of / in equation (1) even should such a
minus value be proved to be warranted by actual observations at stages of river flow’
affecting impounding.

12. Mysore very strongly objected to this proposal, and I need only record here
for consideration of the Arbitrator my opinion, that, while in making the proposal
the Madras Government doubtless believed it to be necessary for the full safeguarding
of their important vested interests in the Cauvery supplies, primd facie it does not
appear to be compatible with a fair and reasonable interpretation of the 1892 Agree-
ment, No working tables or statistios based on the proposal have been put 1n by
Madras in its support for the reason given in Ma. 24 (15) that no reliable data are
available.
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11.—Mysore proposal.

18. The Mysore proposal was to make the daily measured flow of the Kannambadi
catchment the criterion of impoundiug by applying to it a factor to be ultimately fixed
by actual observations and then forecasting the total yield at Cauvery for three or
four days later and allowing for impounding at Kannambadi any excess of this
estimated flow at the Cauvery Dam over and above the limit flow under the award.
They also proposed to make good from their reservoir any proved deficits 1n the actual
flow as measured at the Cauvery Dam three or four days later such as might occur
owing to any error in the calculations or variation in the proportion. Put into
algebraic form the proposal may be stated as follows :—

(P Kn— C) X l—dlo‘%; or (P Kn — 0) X 10100;' according as to the transmission

Joss is reckoned on the Kannambadi or Cauvery flow instead of as written where the
P was intended to combine both the proportion and transmission factors. -

14. Apart from the provision for compensation water to be given when found
to be due, the essential difference between this proposal and that of Madras is that it
would make the whole catchment above the Cauvery Dam jointly responsible for the
limit flow under the award instead of only the Kabbani and Kannambadi catchments
as in the Madras proposals, and would allow Mysore the benefit of the actual value of
P as determined by actual observations instead of arbitrarily restricting 1t to umity
irrespective of its actual value as in the Madras proposal.

15. The Mysore proposal, as a whole, while frankly designed to admit of the
maximum possible storage of surplus water available at Kannambadi after the Madras
" limit supply was ensured, also provided for making good from the stored water any
deficiencies in the limit supply which might occasionally occur owing to error of
calculations. As to the proposal generally I need only record my opinion for
consideration of the Arbitrator that primd’ facie there 18 nothing in 1t which 18
incompatible with a fair and reasonable interpretation of the 1892 Agreement. I shall
deal with the Madras objections to it later.

III.—Propastionate system.

16. T'he third or proportionate system as it has come. to be called is that which
was tentatively used for the purpose of my examination of the evidence, Part II, the
true import of which I have already explained in paragraphs 5 to 8.

This proposal would also make the Kannambadi discharge the criterion of
permissible impounding, the assumption being that when the correct relation between
the total natural flow of the Aganda Cauvery at the Cauvery Dam and that at
Kannambadi is known for stages of the river flow at the Cauvery Dam from 66 and
upwards, impounding can be regulated with due precautions to safeguard Madras
against any material loss or deficiency of necessary supply.

17. In essence it differs from the Madras proposal in exactly the same particular
as does the Mysore proposal already defined.

In essence it does not differ from the Mysore proposals though in detail its
working would be designed to eliminate any necessity for passing compensation water
by ensuring no shortage due to any error in fixing the proportion factor or by
providing against variations from it being prejudicial to the Madras rights.

18. Both parties admit that it would be simpler and easier of application than
either of the others and it has also the great advantage that it would as far as possible
eliminate all elements of future dispute and iisuuderstanding between the two parties
as to the working of the reservorr.

19. From this general explanation of the proposal it will be clear that it will
require certain further elaboration with regard to the limits to be fixed for permissible
impounding so as to obviate the risk of shortage below the limit flow and the necessity
for passing compensation water, but I must defer more detailed consideration of this
point until T have completed my examination of the results of the working tables
which have been prepared by either party on their interpretation of the third or
proportionate method and of the Mysore or second method and the arguments they
have based on the results. As already stated no such tables or results have been put
in, in support of the first or Madras method.
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IV.—Modification of the Madras system suggested by Mysore.

20, In My. 22 (9)—(17) the Madras system is discussed and the Mysore:
objections to it are pointed out, the most important of which is the exclusion from

the calculation. of the yield from all other catchments except the Kabbani and .

Kannambadi, but Mysore signify their willingness toaccept the Madras system if the
proportion factors for the combined Kabbani and Kannambadi supplies of ‘75 and -33.
are adopted for the two monsoons instead of the Madras proportion factors of 1:15 and
1-10. :

21. In this connection it is relevant to note that in Ma. 10 (33) Madras claims
that the amount 6f water issued by Mysore at her reservoir must be such as will not
involve Madras in any risk of receiving at the Upper Anicut water less than that
which constitutes the natural flow unless this exceeds the quantity to which a
prescriptive right has been established. And in Madras 10 (32) the admission is
made that the Bhavani *‘ can be counted on to pass material contributions throughout
most of the irrigation season to supplement the flow of the main river.”” While the
reference to its flow at certain seasons being insufficient to supply the draw-off
of the Cauvery channels above the Upper Aunicut obviously applies to low stages of
flow in the river which can hardly affect the question of contribution at the stage of
limit flow. X

22. Thus but for the restrictions put by Madras on the factor as already des-
oribed in paragraph (11) it is possible that the two parties might have come to some
mutual agreement as to working under this system as modified by Mysore.

28. It is however submitted for consideration of the Arbitrator that it would
involve measurements at two places instead of only at one, as does the third system ;.
while the complete check on those measurements which in the third system will be
afforded by the reservoir gauges makes it in my opinion far preferable to any system
of ‘measurement at two places.

24. Madras have signified their consent to the third system in the .event of

. their own proposals not being accepted
ﬁ:'. 3‘; gz))(‘g)’ and (13). . and subject to certain safeguards wIl)lieh'
they consider necessary to apply to it.

‘But it 18 to be noted that.this qualified consent can only apply to their own appli-

cation of it to which application Mysore
has never given even a qualified consent
wging the fairness of their own system
also with due safeguards, though they signified their consent to raising the proportion
limits of their own proposed system to *625 and ‘3 without compensation water in lieu
of lower limits connected with. compensation water. :

24-A. But although the two parties differ about the methods of working best
suited to safeguard or promote their own interests, it is very satisfactory to point out
that there is no difference between them on the essential principle to be observed
Madras contending | Ma. 14 (112)] that the matter should be decided strictly on the
basis of the Agreement of 1892 and the preservation of the existing rights of Madras
unimpaired ” ; while Mysore [My. 8 (108)] claim that they shall be given the maxi-
mum facility asfar as practicable for impounding only so far as is consistent with
non-interference with Madras prescriptive rights in any way.

My. 22 (36). '
My. 22 (34) and (35).

GRNERAL REVIEW OF EVIDENOE PUT IN BY EITHER PARTY.

2b. All the st&temgn_ts and abstracts which have been prepared by either party
for the purpose of examining the probable working of the Kannambadi reservoir, if it
is allowed, and for making their recommendations as to the principles which they con-

sider should be adopted for the purpose of protecting Madras rights on the one hand,

and, on the other hand, of allowing Mysore the maximum facility for storage consistent
with the protection of Madras rights, are, in absence of complete reliable data, based
at present on various arbitrary assumptions as to the ratio- the natural vield of the
Kannambadi bears to the natural Cauvery yield and s to the percentage of losses in

transmisgion. As to this as alreddy noted all concerned are in complete acoord that

any assumptions made for the present purpose of this exainination of the case can only
be accepted tentatively and that if the reservoir is ever constructed they must be

‘replaced in due course by proportions to be fixed by actual observations. I shall deal

with this important matter later.
' ‘ 11
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26. Further the working tables from which the various abstracts and statements
have been compiled are themselves based on other assumptions and calculations
of discharge of the Kannambadi catebment from records of gaugings at various sites
in the catchment where these are available, supplemented, where they are not avail-
able, by theoretical calculations of run-off based on records of rainfall. For a
tentative assumnption as to the percentage to be allowed for losses in transmission 40
per cent. for June and 22'5 per cent. for the remainder of the year was decided on
after discussion—uwide Proceedings of the 26th February 1914.

‘ 27. While these various assumptions are admittedly arbitrary they were accepted
as the best then available after discussion with both parties and were accepted for
* the purpose of examining the effect of the Kannambadi reservoir as it would have
been worked under the various assumptions as to factors and methods of working.. .

28. Each party bas checked the various statements and abstracts put in by the
other party and as was recorded at the meeting before the Assessor on the Ist April
1914 the figures have been accepted by each party as materially representing the
facts they are designed to illustrate. ' '

29. The results of the working of the reservoir under the assumptions as to
ratios and the two methods considered have been compared with the actual supplies
based on the Cauvery Dam gauging records of which are complete and are given in
Volume IIT of the Metur project

30. Now of these two sets of river gaugings those based on the Cauvery Dam
gauge records are far move reliable than those calculated, as has been indicated, from
the incomplete Kannambadi data ; and where any glaring inconsistencies oceu® in the
comparisong which have been made between the two, the former must be considered as
much more reliable than the latter.

31. Thus the reference made by Mysore My. 21 (8) to the Kannambadi dis-
charges having been duly approved by the Assessor must be understood to be strictly

qualified by the explanation I have given regarding that approval in paragraphs 16
to 30. .

CONSIDERATION OF PROPER STANDARD OF MATERIAL LOSS T MADRas.

32. Before proceeding to examine in detail the arguments of either party on the
results they have deduced from the working tables and connected statements, I wish
to make quite elear exactly what standards of comparison are logically relevant
whereby to test the results as they affect the case in point, namely, the securing of
Madras in her prescriptive rights to the limit gauge under the award, and in protect-
ing her against material loss or injury to her irrigation.

33. Firstly, it must be borne in mind that, while the award under clause 2 (b)
ensures to Madras the right to a flow of 22,750 c.f5. = 65 feet on the Cauvery
Dam gauge whenever it is in the river, it does not in any sense imply that in order to

fully conserve her irrigation interests this quantity of water is necessary on every day -

-of the irrigation season from June to January.

34. The actual needs for irrigation vary from month to month, and these monthl
measurements have been caloulated in the Metur project both in reference to duty
and actual areas, and in reference to the estimated irrigation supplies of the past.

356. If that most careful piece of work is to be taken seriously, 1t must be
aceepted that the monthly supplies estimated as necessary for existing irrigation, as
given in the table on page 18 of Volume I of the Metur project, afford a most reliable
criterion of monthly supplies which are really necessary to conserve the existing
irrigation. 1f, on the other hand, those edtimates are not to be taken seriously, it may
fairly be asked whether any of the statements of requirements put forward by Madras
in this case can be given any greater value. .

36. The supplies actually required as given in the Metur projeot may be compared
with those that would be received if the limit flow under the award were available®
every day in the month as follows :— '

July actually required 51,149 millions cubio feet
August actually required 47,461 millions cubic feet

while if the limit flow ‘of 1,966 millions cubic feet were available every day in the
-month the volume received would be 60,946 millions cubic feet or from 19 to 26 per
oent. in excess of the actual requirements. » -+
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87. This comparison brings out clearly that the rules and regulation of the past,
which constitute the basis of the prescriptive right of Madras, as well as of the

‘estimate of that right made for the purposes of the award under clause 2 (3), pre-

scribed the limit gauges under the rules, not because the irrigation required the
quantity of water connoted by the limit gauge on every day of the irrigation seagon,
but because in dealing with a source of supply which was known to be fluctuating it
was necessary to fix a limit gauge above normal daily or monthly requirements in
order to ensure getting those normal requirements from the Buctuating supply.

38. Hence when the effect of impounding at Kannambadi comes to be examined
in detail this very important aspect of the limit gauge must be borne in mind.

39. In my general examination of the case as it affected the award under issue
2 () for purpose of the comparisons made in A.E. I, Taccepted the standard supplies
necessary for irrigation as given in the table I have referred to.

They are as follows :—— .
June 10,680
Jaly .. .. .. .. .. .. . 5ll49
August ... 47,461

Total, July and August
Average, July and August

32,3(1):; added by Assossor.
’

September 32,791
October 25,293
November 15,240
December 7,965
anuary e e e e 3,240
Total ... 194,320

40. In the note at the bottom of the same table 1t is explained that these monthlj
standard supplies include provision for extension of second erop in the deita amount-
ing in the aggregate to 4,270 millions gubic feet; the figures for each month

may therefore be adjusted to existing areas, without the extension, by a reduction of
i“;_‘f::o =—rth. On the other hand they do not include any provision for 27,000 acres

French irrigation which would require them to be increased by about 1/38th.

The figures should therefore be increased by the fraction 551,—71%—8?2—&

41. This correction is more than covered by the following :—

June 10,750
July 51,400
August ... 47,650
Alverage, July and August 49,550
September . . 32,9?0
Qotober.. ... 25,400
November 15,300
December PR SO 8,000 -
'January - . 3,250

The corresponding average daily discharges and gauges necessary to give them

-on the Cauvery Dam are as follows:—

Millions

oubio feet, O*U8*:
Jaue L e v e 3568 30
July and ‘August ... ... 1,600 6-0
September ... ... 1,008 .53
Qotober ... 820 47
November ... e e 510 3-8
December ... e e .- 260 2:4
January ... o i 216 . 21

‘and it is these which have to be compared with the limit 1,968 wmillions cubic feet=

6-5 feet in the award which is designed to give those normal irrigation supplies from a
fluctuating river. - :
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42. While T accepted the figures as they stood for the purpose of my examination -

of the evidence under clause 2 (b), indicating in paragraph 166-A that the omission
.from them of the specific requirements of French irrigation would not very Ipaterlally
. affect them, I consider it desirable for the purpese of the examinaton, which I now
have to make as to the effect on the supplies of the impounding at Kannambady, to
modify them so as to include the specific proportions required for the French irrigation,
and therefore the standard which I suggest for the consideration of the Arbitrator as
a proper one to use in this connection 1s that given in paragraph (41).

43. T wish to make it quite clear to all concerned, that nothing I have written in
the foregoing discussion as to the essential principles of the award limit as 1t affects.
necessary supplies, can be held, or is intended, to impair 1n the slightest degree the
right of Madras to the limit flow under the award whenever it 18 1n the river during
the period June to January, and therefore that the primary object to be kept in view
in framing principles for the regulation of impounding at Kannambadi reservoir must
be to ensure this right.

44. But when the effect on the Madras supplies of the impounding at Kannam-

. badi under those principles comes to be examined it is reduction below the standard

supplies given in paragraph 41 which I submit for the consideration of the Arbitrator

must be held to be the criterion of material loss or injury to Madras existing

irrigation including that in the French territory under any fair and reasonable-
interpretation of the 1892 Agreement.

EXAMINATION OF EVIDENCE As TO EFFACTS OF PROPORTIONATE SYSTEM AND OF, TRE
MYSORE SYSTEM AS ADVANCED BY EITHER PARTY,

45. With this eriterion the effects on Madras of impounding under the propor-
tionate system and under the Mysore system put in by either party and their
arguments thereon may now be examined. '

I much regret to find that my request that the figures in column (3) of the
abstracts Ma. 24 (e) should be amplified by amended figures caloulated for natural
flow after impounding, without any limit, and also as subject to the limits of 2,300-
millions cubic feet and of 2,944 millions cubio feet should have been misunderstood
by Madras, and that thereby they should have been put to the unnecessary labour of
preparing the other abstracts Ma. 25-A (1)-(13) which, théugh they contain the figures.
I asked for, contain also others which are of no use to me. My object in asking for
those amended figures was to ascertain at what stage of flood increments the quantities,
. shown in Ma. 24 (¢) column (4) as losses, or as water of which Madras was deprived
by impounding under the 1,966 millions cubic feet limit, would disappear or be
replenished. I very much regret if this misconception was due to any want of
clearness in my request which was however clearly recorded in the proceedings of
the 19th March. : :

46. For example in Ma. 24 (¢) during the second-half of June Madras shows in

column (4) that she would have been deprived of 192 millions .cubic feet; the-

quantity she received, reckoned. under the 1,966 millions cubic feet limit, and shown
in column (3), being 19,106 millions cubic feet.

Now in Ma. 25-B (a) for the same year the quantity of water actually'fec_eivéd

by Madras in that half-month would have been, with o limit of assumed useful

supply 30,454 millions cubic feet, with the assumed useful limit of 2,944 millions el}bié
feet— 24,325 millions cubic feet, and with the assumed useful limit of 2,300 milljons
cubic feet—21,105 millions cubic feet.

So that counting as useful surplus, or useful flood increment to call it by another
name, that actually obtained even only subject to the 2,300 millions cubic feet
assumed useful limit, the deficit shown under the assumed 1,966 millions cubic feet limit
would have been much more than covered. This is only another demonstration of
the effect on mouthly supplies of the natural flood surpluses which must be enjoyed
by Madras as a physical fact which I dealt with on broad lines in paragraphs 5 to 8.

47. The same point is also brought out by Mysore, and I subinit for consideration

of the Arbitrator that it must be accepted that the quantities representpfl by Madras.
as losses in column 4 are not real losses if they are covered by quantities shown to:

- no gauge over 6'5 on the Cauvery Dam was useful to Madras; an }

¢ s are used. in the working tables under the proportionate sy
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have been actually received over and above the assumed 1,966 millions

2V C eubic feet
limit as these were. They could only be considered as losses on the

assumption that
avpothesis which

Madras have specifically repudiated in Ma. 24 (20).  And further the losses could

_ only be considered as material if they could be shown to have reduced the monthly

flow below the standard whicbh, as I have suggested (paragraph 44) must be taken as.
the criterion for purposes of this Arbitration.

48. The statement Appendix A.E. XVITI exhibits the effect of this flood incre-
ment, assumed, for the purpose of this examination, as useful only up to the 2,300
millions cubic feet limit for the four worst years; as will be seen the losses shown
as such in Ma. 24 (e¢) would npearly all have been more than covered by the incre-
ments actually received above the 1,966 millions cubie feet limit and béiow the 2,300
millions cubic fept limit, while in most cases where thev Were not covered the loss
was immaterial judged by the criterion suggested in para:graph 41.

49. In only two periods was the material loss not covered: in August (2)
1899, viz., when the half-monthly losses were 278 millions cubic feet, equal to an
average supply of only 195 cusecs per day for the period, and in Aug\;st (2) 1905
when the loss was 60 millions cubic feet equal to an average of only 46 cusecs per
day for the period. It may be pointed out that these resu]ts are based on the lower

proportion assumed for impounding and, as pointed out by Madras, would be less for
higher assumed proportions. '

50. As a matter of evidence it will be seen by reference to column (4) of table X
that under the higher assumed. proportion of ‘625 the loss in August 1899 would
have been reduced to 126 millions oubic feet equal to an average supply of only

9;2 elllxsecs for the whole period, while the loss in August 1905 would not have oceurred
at all. - )

. 51. Apart from this the result of the comparison affor

tables and abstracts caleculated from the pr0po£tions of °60:iei(l)) yaxgl e'6t5wo'4s§t58 :ﬁ
represented by Madras, tends to show that Madras would get rather less wa?;el' un’der
the former and lower proportions than she would under the latter and higher
proportions; and on the strength of this argument and in view of the shortages
referred to in paragraph 46, Madras suggests that proportionate factors of not Jess

than 65 for the south-west monsoon, and 425 for the north-east monsoon. should be
adopted for tentative purposes. : '

62. The general result of the examination of this aspect of the case as presen
by Madras goes to show that under the assumed propor%:)ion faotors of '625Pand I;%
as worked out in detail by Madras, under the award under clause 2 (8),
half-month in the four years her irrigation supplies would have suffered
and that'to a very slight extent: and that even under the ‘6 and 4 limits
losses she would have been put to, s regards irrigation supplies,

been very small and confined to only two half-
examined.

63. Now these four years are admitted as the worst -
the period of thirteen y worst years as regards supply in

¢ ] ears for which tables have been prepared, and it would there-
fore appear quite safe to infer that material interference in the whole period of thirteen
years would have been confined to the same periods and to the same limited extent.

in only one
material loss
the material
would also have
monthly periods in the four years

54, Remembering that the working tables contain the inherent defects due to
the uncertain factors used in their preparation as- defined in paragraphs 26 to 30

I cannot say that these small deficiencies which may possibly be due wholly to those

defects in the assumptions can be held to substantially support the Madras claims for
kgghgr tentative factors than those which have been assumed in the tables. '

- -b5. The Madras criticism of the Mysore proposals are illustrated by diagrams
prepared for the years 1898, 1902, 1904, 1905 and 1908 for varying faoto{s. =
. -In these diagrams Madras exhibits the effect on the Cauvery Dam supplies of the
impennding. at Kannambadi, based. on the same calculated disohirges at”]lgnnambadi
stem, and compared with
12



46

the Cauvery Dam discharges as baséd on the gauge records. In this comparison
there are three uncertain factors any or all of which may tend to vitiate the results,
these are— ‘

(1) the Kannambadi discharges ;

(2) the period of time assumed for transmission of water between Kannambadi

_and Cauvery Dam; and
(3) the proportion factor.

56. As in the case of the examination of the proportionate system the - Cauvery
Dam records are the most reliable reference we have in the comparison, and any glaring
inconsistency brought to light i the comparison should be regarded as directing
suspicion to one or other of the three less reliable factors rather than to the more
reliable Cauvery Dam gaugings.

57. The Madras objections to this system are defined in Ma. 10 (5) and Ma. 24
(14) and (19). These objections are— )

(a) that it does not ensure to Madras the quantities of water to which she is
entitled ; '

(0) that it alters in a way unfavourable to irrigation supplies the natural
distribution and fluctuation of flow; and

(¢) that it is a complicated system likely in practice to prove fruitful of
disputes and misunderstandings.

There is a further objection to the Mysore proposals urged by Madras in Ma. 14
(112)—(126) in which they contend that as this system involves measurements at the
Upper Anieut it would impair Madras existing rights to full control and development
of works below the Mysore boundary and above the Upper Anicut, and would impair
the existing rights of Madras on all streams below the Mysore boundary which are
wholly within Madras territory. '

This 1s in fact the samne contention which (#ide paragraph 10) Madras advanced
1n her own proposals, ag to the principles tobe decided in the present issue ; it would
throw on the Kabbani and Kannambadi the sole burden of the maintenance of the
preseriptive rights found due to Madras under award 2 (4}, and as recorded in paragraph
12 it appears to me to conflict with any fairand reasonable interpretation of the 1892
Agreement, and I do not propose to examine it further.

58. To examine the contentions as defined in paragraph 57 (a) to (), I' need
refer only to one of the diagrams, my remarks thereon being applicable mulatis
mutandis to all alike. Take for instance Ma. 24 G-1, the diagram showing 1ncidence
of the Kannambadi flow as affected by impounding and comparing it with the Cauvery
Dam actual records for the year 1908.

5{9. Regarding the first contention it will be seen that the flow at Cauvery Dam
resulting from impounding under the Mysore system fell below the 6:5 limit on . four
separate occasions, three times in July aud once in August. These are hatched red
Jo the diagram. Now, for example, on the 5th July the Cauvery Dam actual suppl
was very nearly 8,000 millions cubic feet as shown by the firm line and it is extrexﬁgly
improbable that even holding back the whole supply available at Kannambadi at sucl{
a stage of the river flow could have reduced the Cauvery Dam discharge to below
3,000 cusecs as shown by the dotted line. It would mean that in a -wiver flow at
that high stage the Kannambadi catchment was yielding nearly twice as much as the
total yield of the whole of the rest of the catchment. None of the examinations of
this matter of proportion obtaining between the Kannambadi and Cauvery flow which
are in evidence, support such a supposition in the slightest degree, and there al"e other
similar inconsistencies obvious in the diagram to which I need not refer in detail,

60. Such inconsistencies appear to me to point to the uncertain factor number (1)
as defined 1n paragraph 54 being incorrect, 1ather than to incorrectness in any of
the others, and it is probable that such inconsistencies would disappear if this was
corrected. '

61. Then again in regard to the Madras second contention as to Interference
with the incidence of flow, for example, that which occurs between the 10th and

15th July is clearly due partly to the fact that in the diagram Madras have repeated ®
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the misconception as to useful in_erements over tl.1e 6:5 limit already discussed in
paragraph (46) which misconception as exhibited in the diagram certainly tends to
exaggerate the interference ; and it may also be partly due to the incorrectness of the
second uncertain factor defined in paragraph 54.

61-A. Thus the portions hateched in white which represent increments over and
above the 6-5 limit shown in the diagram as useless, should in point of fact be hatched
yellow as useful ; if this correction were carried out the comparison between the red
and yellow hatehing wounld be more in accordance with the facts ; and if further the
other correction of the deficiencies shown below the 65 limit discussed in paragraph
(68) were also made, the diagram would probably indicate that the Mysore contri-
butions of compensation water from its storage would preponderate over the actual
reductions below 6:5; and the impounding with the provision for compensation water
as suggested by Mysore might then be shown to be a material help to Madras at a
period when, under natural flow, she would have received less than the 65 limit,
such, for example, as i3 evidenced in the diagram in the period between the 10th and
16th July.

61-B. This in point of fact isonly what would be expected from a reservoir
storing water when in excess of required flow, and giving out increments when the
natural flow was deficient. It is indeed exactly what is proposed to be done in work-
ing the Metur reservoir in the Madras project; and if the Kannambadi reservoir were
in territory directly under the administration of the Government of India there is no
doubt but that this system would be adopted. It is the fact that the proposed
Kannambadi reservoir 1s in Mysore which gives weight to the third Madras conten-
tion against the system proposed by Mysore and it is on this account I consider that
the third or proportionate systemn is preferable.

62. The general result of this examination which muiatis mutandis is applicable
to all the other diagrams is that, remembering the three uncertain and tentatively
assumed factors used in preparing the diagrams, the interference with the Cauvery
limit flow and irrigation supplies is extraordinarily small; this has been urged by
Mysore. Also that such interference as there is would probably be eliminated by
correction of the various assumed factors on actuals being available. Butas I agree
with Madras on their third contention as stated in paragraph 61-B, it is perhaps
unnecessary that I should consider this matter further.

63. The replies of Mysore to the Madras contentions (1) and (2) as illustrated by
the statements My. 24 (@), (8), (¢) and (d), and their arguments both on the propor-
tionate system, and on the Mysore system, are in general accord with the opinions I
have recorded as the result of the foregoing examination in each case, and I need not
refer to them in fur;ther detail. .

MYSORE CONTENTION THAT COMPARATIVELY SMALL LOSSES TO MADRAS AND GREAT
L0SS TO THEM ENTAILED IN VARIOUS SYSTBMS SHOULD BE CONSIDERED.

64. There is, however, one other contention of Mysore in respect to both systéms

‘which I have not yet noticed, namely, that, as the effect on Madras supplies is shown

by the various methods examined to be proportionately so much less than it is on the
Mysore storage, this fact should be held to justify either lower proportions being -
adopted for the proportionate system than those proposed by Madras, or the adoption

_of the Mysore system.

65. The only reply to this contention which, in my opinion, is in any way eon-
sistent with the terms of the 1892 Agreement, and which I submit for consideration
of the Arbitrator, is that which is urged by Madvas, viz., that the Madras interests
are existing and prescriptive, while the Mysore interests are non-existent and pros-

ctive, and that therefore under the Agreement nothing should be awarded in respect

" of the latter which could in any particular be shown to prejudice the former.

66. I trust the scant direct notice I have, in the foregoing examination, given

‘to_ the Mysore arguments and statements prepated by them in connection with

this issue will not be taken as an indication that I have not examined them or
that I have not fully considered them. On the contrary they have been of very
material assistance to me in arriving at the opinicns I have formed, and.it must be

-
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remembered that, as both parties have, in the preparation of the evidence on this issue,
been working on the same lines, examination of one set of evidence entails the
simultaneous examination of the other.

With this explanation and acknowledgment T need not refer further to the Mysore
arguments regarding the principles to be adopted for the award under this issue.

MADRAS CONTENTION THAT SPECIFIC SHARE OF FLOOD INUREMENTS IS NEOESSARY
FOR THE COLEROON IRRIGATION.

67. Before T can proceed to formulate my detailed recommendation on the issue
for the consideration of the Arbitrator, there -are two more very important points
which it is necessary that I should discuss. .

68. The first is with regard to the many references made by Madras to the
necesgity over and above the limit fiow for flood increments, specially for the Coleroon
irrigation. »

69. From all the evidence in the present case it appears to me to be quite clear
that there must be very considerable supplies to the Coleroon due to leakage through
.or under the Upper and Grand Anicuts or, as suggested by Mysore, from seepage,
which supplies are unregistered by the Cauvery Dam gauge and are therefore not
included in the estimate of supplies based on the Cauvery Dam and Upper Anicut
discharges. I refer particularly to the long peripds when the Cauvery Dam gauge is
below 55 the point at which [vide table Ma. 8 (37)] the Coleroon commences to get a
specific and registered supply over the 150 yards calingulah : for example, the long
period from 20th July to 6th September 1899 when, with the exception of only two
days, 15th and 16th August, the Cauvery Dam gauge never reached that limit.

70. Unless the Coleroon does in fact obtain the unrecorded supplies I bhave
indicated as probable, it appears to me impossible that in such a year as 1899 the
Coleroon irrigation should not have suffered in area very much more than is indicated
in the diagram Ma. 9.

71. Moreover, this presumption as to unregistered but actual supply is most
‘strongly supported by the description of the condition of Coleroon supplies given in
the Metur project from which for easy reference I extract the following from paragraph
7, page 2, volume I :—

“ The actual method by which the supply to the area under this anicut, that
is, the flow in the Coleroon below the Grand Anicut, is fed, is not clearly traceable.

" “The system of regulation in force at the Upper and Grand Anicuts only
provides for passing surplus water into the Coleroon and thus the flow in this river,
except in flood time, is derived from leakage through the Upper and Grand Aniouts
and other surplus works, drainage from wet cultivation, leakage and percolation from
.the marginal lands in which the water level is in the irrigation reason higher than
the ordinary flow level in the Coleroon. It is found, as a fact, that, although no
definite supply through works is being passed to the Coleroon, there is always an
adequate supply in that river for the Lower Anicut system when the supplies in the
Cauvery system are adequate . . . .”

A 72. But quite apart from this supply, which I repeat is unregistered so far as
the Cauvery Dam records are concerned, -the condition of regulation at the Lower
Anrcut, as evidenced in the table, paragraph 38 of Ma. 8, shows that even the normal
discharges over the calingulah for gauges from about 5'8 and upwards have in the
past not been considered by the Madras Engineers as reall necessary for the Coleroon
irrigation. At this gauge, viz., 58 on the Cauvery Dam, the supply over the
calingulah would be about 320 cusecs which is the limit supply which can be utilised
in the Vadavar without surplusing over the Lower Anicut and so into the sea. '

73. In order to utilise the supply over the calingulah connoted by the Cauvery
Dam gauge of 60, viz., 492 cusecs, there would be similar surplusing of 1,802 cusecs

into the sea, and with that due to the limit 66 of the award under issue 2 (%), vie., -

1,030 cusecs, the waateful's_urplus would have risen to as much as 23,434 ocusecs or
appreciably more than the whole limit flow under the award. 5

r
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" 74. In face of this evidence and in view of the interpretation of the Arbitrator’s.
ruling on the legal issues given in A.E. II, paragraph 185 (), it is difficult to see
how Madras could possibly Lope to establish a claim for any specifie supply for the
Coleroon over and above that connoted by the limit award, a very large portion of
which always has been, and still must be, of the nature of avoidable waste as defined
in the note A.E. LI, paragraph 185 (5), due to the defective conditions of the Madras
works.

75. Once again I would point out.the very large margin® of safety in respéot
to the Coleroon irrigation supplies which the Madras Government have ready to their
band if ever it is considered desirable to render it effective. :

76. In all these circumstances, I find it impossible to support the Madras
contention regarding the necessity for any further specific supply for the Coleroon
irrigation in the shape of flood inerements or other than that already iucluded in the
award under issue 2 (3).

76-A. That the Coleroon will continue to get such increments uunder any
assumed conditions of impounding at Kannambadi is, however, a physical fact which
I have already sufficiently demonstrated.

CONSIDERATION OF EVIDENCR A8 TO PROPER PROPORTION FAOTOR TO BE ADOPTED.

77. The other important point I have to examine is that of the proportion factor
to be fixed tentatively for the purposé of any further examination considered
necessary of the working of the Kannambadi reservoir under issue 3 (a) so far as it
will affect this issue, and the rules for working, and the award under issue (4). As
will be made quite clear in the course of this diseussion, this factor consists of two
components, (&) the proportion of the Cauvery supply which comes from the Kannam-
badi, and (4) the percentage of this supply which is required to cover loss in
transmission, the two together making up the proportion which a given supply at
Kannambadi bears to the total Cauvery supply of which it is a component. With
regard to this the evidence put in by either party is briefly indicated as follows.

77-A. In Ma. 10 (9) the matter is generally discussed and the difficulty of
fixing a value for the proportion factor which, while not prejudicing Madras, would
not unduly restriet impounding in Mysore is pointed out. And in Ma. 10 (24) it is
suggested that, while tentative figures may be accepted for present purposes of
examination, the final fixing of this factor must depend on further observations: as
to this all concerned are in complete agreement.

78. The importance and difficulties attending the final determination of this
matter are also very clearly put in Ma. 10 (35). ¢ It is a matter involving many
technical considerations . . . . and quantities of water quite sufficient to make
the difference between a fair year and bad one to Madras, while on the jother hand it
might suffice to make difference between failure and success of the Mysore reservoir
project’’ : this also may be admitted without reservation.

79. In Ma. 10 (42) the difficulties attending the problem owing to variation in

‘times of transmission for floods of different volume is alluded to; and it is no doubt

the case that as the volume increases the time of transmission decreases.

'80. In Ma. 10, paragraphs 48 and 50, the variation in the value of loss in’
transmission, which of course is a factor in the problem of fixing a correct proportion,

" - is pointed out, and also its relatively greater inportance in the south-west than in

the north-east monsoon supplies. The foregoing discussion is summed up in Ma.

10, paragraphs 51--58, and a table is prepared comparing Sivasamudram and Upper
Aniout discharges for various periods.

81. In Ma. 10, paragraph 60, the probability of the loss in transmission being
proportionately less for larger volumes than it is for smaller is also brought to notice.
‘T'his also is scarcely open to question.

©+ 82. All this matter, and its very able treatment by Madras, deserves the most
caroful consideration before fixing a tentative figure, even though it is admitted that

the "tentative figure must altimately be subjeot to modification in accordance with
further observations. A A A
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83. The matter is also generally discussed in My. 8 and it is pointed out in .

paragraph’89 that, as the transmission losses exhibited by Madras comprise the draw-
.off for intermediate irrigation, which is within certain limits a more or less fixed
-quantity, its inclusion might tend to exaggerate the percentage of loss in transmission
due to other causes ; while in paragraph 89 the admission is made that further obser-
vations are necessary to determine its real value, and paragraph 91 defines the data
which Mysore consider should be taken into account in making the further obser-
vations necessary to defermine it.

84. Thusit is amply clear that both parties agree as to the doubtful value of
any of the teuntative proportions which they suggest for purposes of the present
examination, or for-use pending their reconsideration as data become available ; and
of the necessity for further observations to fix it finally. :

‘ 85. In the more specific evidence now putin on this point by either party, in
Ma. 24 (17)-(18), factors -65 and -425 are suggested as the most suitable to adopt
for the south-west and north-east monsoons respectively for the proportionate system ;
and 70 and 45 if the Mysore system is adopted in spite of the Madras objections
“to if.

86. Iu My. 21 (5)and (6) reasons are adduced by reference to statement (a)
comparing the computed flow at Kannambadi with Cauvery Dam actuals, on the
strength of which they suggest 625 and -3 for the two monsocons respectively, if the
compensation water is omitted from the Mysore system, and :565 and -2b if it is
included in the Mysore system. .

87. In My. (10)—(13) further references and arguments are advanced on the
basis of statement (a), but there is no fresh evidence throwing any new light on the
matter. In Ma. 26 Madras contest the Mysore arguments and figures on the basis of
the Dhanakere observed discharges of August and September last which, as exhibited
in Madras Appendix X, show actual losses computed daily, weekly, and for the whole
period of three weeks, between the observed discharges at Dhanakere and the records
at Cauvery Dam. -

88. The general result of this exhibit, which is, I may note, the most reliable
.contribution to the evidence and discussion on this point, 18 that the average loss for
the period between Dhanakere and Bhavani bridge was 152 per cent., while the loss
between Dhanakere and the Upper Anicut was 14:1 per cent. only, showing that there
was a waterial contribution during this period from the Bhavani catchment ; and that
this contribution was greater for the first week when the supplies were higher than
it was for the other two weeks of river supply ; thus generally supporting the general

opinion on this point, and the Mysore contention against the Madras proposal to

. exclude the Bhavani contribution from consideration, referred to in paragraph 12.

89. Another point which is established is that the percentage of loss is in
inverse ratio to the discharge, that is to say, that it is less for the first week
when the discharge was highest than it was for the second or the third week
- when the discliarge was lower, thus supporting the general suggestion made by

Madras on this point referred to in paragraph 81 above. :

90. But perhaps the most important inference to be drawn from the figures is
that for stages of the river flow approaching the limit 22,750 millions cubic feet at
the Cauvey Dam the value of this transmission faetor or factor of loss, viz., the ¢ £
in equation (1), paragraph 10, may very possibly change from plus to minus.

91. Now generally with regard to the arguwments of either party on' this subjeot .

of teutative proportion factor, neither of them appear to have fully realised the signi-
ficance of the fact that under any rules for impounding which it is- possible to propose
under the award on issue 2 () the limit flow wust be assured; and therefore that the
proportion factors to be fixed tentatively now,and by further observations later, are
the proportions at Cauvery Dam and at Kannambadi of the Kannambadi contributions
at and above the stage of limijt flow only. ‘

~ No proportions for the stages of the river lower than the limit flow can possibly
affect the principles of impounding, which is the issue before us, as all supplies
' whatever below that limjt have to be sent down unrestricted and no proportion of
them can be impounded. ) . >

_ ']t;g either party, by Madras dealing with losses at lower stages of
y
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92. Conéequently some of the arguments on the evidence pu¥in

{ysore dealing with the factor based on total yearly flow, are n_' Sale WL
to the issue, although the evidence has been of material assistance TQer.as wilighl
seen later: and I trust this reference and acknowledginent will absolve me the
necessity of noting on it in further detail except so far as I use it in the following
-calculations.

93. The following table shows the losses reckouned on the Cauvery Dam discharge
abstracted from Madras Appendix X referred to in paragraph 87 for the three weeks

as well as on the average for the whole period. As will be seen the result for the
second week 1s not quite consistent.

Average daily Toss £ Loss £
| o R S R
First 12,723 876 12 per cent.
. Second T e 9.934 17-56 24,
A verageof all these weeks ... 8,812 14:10 18
Third . 5,207 20-61 27

2%

and figure (i) in Appendix XX shows the indicia,tion as to the probable change in the
algebraic value of “ f» which T alluded to in paragraph 90.

94. If the figures in column 3, which are percentage losses between Sivasamudram
and Cauvery Dam reckoned on the Cauvery Dam supply, be increased in the proportion
260/200 to allow for the longer distance from Kannambadi—vide Ma. 10 (41)—we get
a reasonable estimate based on specific data of the percentage losses between Kannam-.
badi and the Cauvery Dam reckoned on the Cauvery Dam gauges for the stages of flow
shown. But it inust be remembered that all these losses are for stages of the river
much lower than the limit flow, and by analogy the percentage losses at that higher
stage of flow will be considerably less. ‘ : ‘

- 8b. The only records we have in evidence for stages of river flow over the limit
are those for the group of seven days in July—vide A.K., Appendix XIX, where the
loss between Sivasamudram and Cauvery Dam for a limit flow of 2,607 millions cubic
feet per day is shown to be 10 per cent. on the Cauvery Dam flow. Thisincreased in
the ratio of 260/200 would give 13 per cent. as the percentage of losses from Kannam-
badi. From these two sets of figures and by means of the diagram figure (11),
Appendix XX, I arrive at an estimated value for percentage of losses between
Kanuambadi and Cauvery for the stage of the river at limit How as 175 per cent.
reckoned on the Cauvery Dam flow. Thus if P X C = the contribution from
Kannambadi regeived at the Cauvery Dam at limit flow, C being the limit flow, and P
the percentage of it due to Kannambadi, then the quantity to be sent down from
Kannambadi to ensure that contribution at Cauvery Dam would have to be increased
by 175 per cent. to give its proper share of the limit flow at Cauvery Dam. Or, in other

words, the quantity to be sent down from Kannambadi would be (P + EX18) (g,

96. The next point for consideration is what proportion of the supply at the
‘Cauvery Dam at the limit flow stage is due to the Kannambadi catchment and what

. proportion is due to the other catchments.

In Appendix A.E. X calculations of the average south-west monsoon yield give
the following proportions as coming from the various catchments : —

From Kannambadi ... 48 per cent.
» Kabbani ... vee e O {1 ' -
» Bhavani ., 15 ;

»» Others ... 7T
Total at Cauvery Dam ... 1004

o is 422,845
ne to end of .

. 96-A. The total sonth-west average flow connoted at the Cauve
‘willions. cubic feet, and counting the south-west monsoon as from 15
‘Beptember or, say, roughly 100 ddys, the average daily flow connotedg
=.48,622 cusecs, say, 50,000 cusecs. I.do not think it is unreasonablid
the same ratio as obtains for the average of the whole flow will 1N\ SR
materially for the stage of the river corresponding to the average daily 10Way
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97. For lower stages of the river flow I see no reason to suppose that the ratio-

of the Kannambadi and Kabbani will vary very much as these catohments are adjoin-
ing, and share much the same rainfall—vide map A.K., Appendix VII. I haveshown
above (paragraph 88) that the Bhavani probably contributes something even at such
low stages of flow as from 5,000 to 10,000.c.f.s. at the Cauvery Dam,} but?I
think there is no doubt but that the ratio of these contributions from below Siva-
samudram at about the limit flow are considerably lower than those given in paragraph
96. I therefore assume a reduction of 30 per cent. in the combined yield of these:
catchments which would reduce the combined percentage of their contributions at the
Cauvery Dam from 22 per cent. to 15 per cent. leaving 85 per cent. for the combined

yield from the Kabbani and Kannambadi which distributed between them in the ratio-

of 48/78 and 30/78, would give the Kannambadi share of limit flow at the Cauvery
Dam as 52 per cent. and the Kabbani as 83 per cent.

98. Adding the 17-5 per cent. for estimated losses at limit flow—uvide paragraph
93—the quantity of water required at Kannambadi to give its due share of 62 per
cent. of the Cauvery Dam supply at limit flow would be 61 per cent. of thé limit flow
at the Cauvery Dam. '

A similar calculation to this, thou.gh not so detailed and in round figures for:

convenience of caleulations, was the basis of the factors I assumed in my illustration
in Part II.

99. Turning now to the tables, Ma. 28, showing the proportion the half-monthly
yield of Kannambadi bears to that of the Aganda Cauvery ; thereare, as already indi-

cated, 8o many uncertain and assumed factors in the Kannambadi gaugings that the
figures cannot be accepted as final, and must be used with due reservation, eliminating-

such percentages, as for instance June 2, 1902, when supplies are very much below
the limit flow, and remembering that it is only the proportion at limit flow which
really counts.

In the following group I have selected all those half-months in which the Cauvery

flow most nearly approaches the limit flow which will vary from 156 X 1,966 — 30,000-
millions cubic feet nearly to 16 X 1,966 = 32,000 millions cubic feet nearly, accord--

ing as the month of 31 days is divided. This group is as follows :—

Percentage of
Kaonambadi

Yoar. Half-month. Bow to that
of Cauvery.
1902 ... August 1 45
1903 August 2 56
="\ September 1 43
1904 ... August 2 56
' July i 42
1905 -4 Angust 1 51
1906 ... August 1 . 42
July 1 52
1907 ... September 1 47
1908 ... August 2 55

99-A. It is true that in certain half-months some of the higher stages of flow give-

higher percentages while the contrary is generally expected, such, for example, as—

Percentage of
Year. : Half-month. , Kﬂg:n:ﬂ?::l '
. of oauvery.,
July 2 e e e 12
1902 ... September 1 ... 68
July 2 . .. 69
1908 ) August 1 w63

But the flow of the Cauvery during these periods was so great that it would not
have reduced the Madras irrigation supplies below the standard even if the whole of
tbe Kannambadi flow were impounded which would have been in most of the cases

impossible, as, for example, the Kannambadi flow in July (1), 1902, was more thau the-

‘

whole capacity of the reservoir, thich must therefore have surplused, while it is also

very improbable that it would have held back the whole flow of September (1). Simi-

larly in 1908 the July (2) and August (2) flow at Kannambadi were both in excess of
\
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" the actual capacity, but even apart from this fact the balance of flow left to the Cauvery

Dam in three of the half-months was so much in excess of the half-monthly limit flow
of from 30,000 millions enbic feet to 32,000 millions cubic feet and the half-monthly
standard flow of about 25,000 millions cubic feet that it is clear that the irrigation
sx}pplies would not have suffered.

100. Moreover, as a set-off against the higher stages giving higher percentages
referred to in the last paragraph there are other similar high stages where the percen-

- tage is lower, for example—

. Year. Half-month. Percentage.
1903 ... July 2 .. .. .. oo ... .. 48
June 2 ... 42
1904 . Taly 2 . . T a2
1905 ... July 2 ... .. . . . . .. 56
1906 ... Auvgust1l . 42

101. Now the percentages given in these three groups are to be compared with
the percentage of 61 whieh I have computed on an entirely different and independent
basis in paragraph 98 and always remembering the doubt attaching to the various
arbitary assumptions underlying the Kannambadi discharges which are given in the
statements, it cannot be said that there is anything in them which can be considered to

- throw any doubt on the correctness of my estimate of 61 per cent., at any rate to

suggest that it is too low.

102. On the contrary the percentages in group 1, which are those of the river -
flow at the Cauvery Dam; most nearly approaching the award limit, can only be held
to give it very material support.

108. Tarning now to the figures for the north-east monsoon, it will be seen that
whenever they approach the limit flow at Cauvery Dam the percentages range much
lower than for the south-west and conform generally to the rule that the higher the
discharge the lower the percentage. For example, the percentages for stages approach-
ing limit flow are as follows :—

Peroentageof
Year. Half-month. %?):vn:(;"tl:il
of Cauvery.
October 1 U 21
1902 . 2 18
November 1 22
1905 ... October 2 ... . 35
October 1 22
wos ORI B e e 2

While as examples of flow higher than the limit the following are abstracted : —

Percentage of

Yeour. Half-month. ) - Kannambadi
flow to that
of Canvery.

1902 ... December 1 29

Qotober 1 24

R 2 |

1903 ...{ November 1 12
’ 2 : 24

Decpmber 1 23

and I think it will be admitted that there is nothing in these figures to justify any

apprehension that a tentative proportion of, say, 30 per cent. for the north-east monsoon

for the flow at Kannambadi calculated to give 26 per cent. at the Cauvery Dam or

practically half the values estimated for the south-west monsoon could in any sense

prejudice Madras supplies at this season. It is perhaps scarcely necessary to repeat

that percentages of flow for stages materiaily less than the limit flow cannot possibly
affeat the factor of proportions at the limit flow stage.

104. The ecalculations I have made for the south-west monsoon are, it is to be
understood, purely tentative, to be replaced by others more reliable when data are avail-
able as the result of actual observations. They, however, serve to show how this
matter of the proportion factors should, in my opinion, be dealt with, and I submit them

14
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for the consideration of the Arbitrator as the best guide we have as deduced from the
evidence now available, and it is in consideration of these calculations and the other
evidence considered that I shall make my suggestions as to the tentative figures to
be adopted. f . ‘

105. In accepting the third or proportionate system as probably the easiest of _

applieation in default of their own proposals net being adopted, Madras have qualified
their assent with the proviso that the rules for working it must be such as will give
them full security as to their limit flow under the award and an ensured share of flood
increments. This proviso is very clearly stated in Ma. 27 and they illustrate it in the
table Ma. 25, paragraph 24, by a comparison of the shares they would get in
Kannambadi surplus supplies after the Madras limit flow is secured under the Mysore
system and under their own interpretation of the proportionate system.

Mysore, on the other hand, have insisted throughout that when once the Madras
. claims under the award are secured they shall be given full facilities for impounding
as much as is physically possible of the surplus flow at Kannambadi.

106. Tt is submitted for consideration of the Arbitrator that both those‘conten-
tions are quite compatible with a fair and reasonable interpretation of the 1892
Agreement. The matter for consideration then is, how to adjust the working under
any system that may be adopted, so that both these fair and reasonable contentions
may be met.

107. Now under rule 2 of the Cauvery and Veunar regulator, 1893, the maximum
irrigation supply apportioned between the two chanuels which, as I have'shown,
corresponded with the Cauvery Dam, 1882, rule I11, for special or after drought regula-
tion, amounted to 23,140 cusecs. Allowing for losses en route and for the discharge
over the calingulah this would have connoted a gauge of about 675 Cauvery Dam.
Equivalent to 2,125 millions cubic feet.

(Susecs.

Thus 6:75 Cauvery Dam - ... 24650

. Liess required at Cauvery and Veunar maximum ... e 23,140
' . 1,610

F.ess calingnlab .. 1,300
Allowance for losses en route e e .o 210

108. ''his gaugé is the exact mean between the scour limits under the normal and -

after special drought conditions which was connoted by the operation of the Cauvery
~ Dam rules and in my opinion is very significant as shewing bhow qlose]y the framers of
the 1893 rules for the Cauvery and Vennar regulators were working to the quantities
connoted by the 1882 rules for the Cauvery Dam, as might be expected.

109. Now this higher gauge and flow was under the rules not required or
enjoyed whenever it was in the river, but only after special or drought periods.

110. It has, as will be remembered, already been faken into account in my

assessment of the limit award under clause 2 () and 1 propose to make further use of
it in exactly the same way as it was used under the operation of the rules in the past,

and to make it practically effective in the principles I shall presently enunciate for -

the consideration of the Arbitrator under the present issue. ‘

111. For the purpose of further examining these proposals before enunciating
them as they will affect Madras supplies I have worked out in Appendices XXI and
XX1I two sample standard tables for regulation of impounding at Kannambadi, the
one, Appendix XXI, being based on the Mysore system which would allow full facilities
consistent with physical limits for impounding, while ensuring at all times the 1,966
millions cubie feet flow at Cauvery Dam ; and the other, Appendix XXII, being based
on the Madras proposals for the third or proportionate system, as they have understood

it, which would require the limit flow due from Kannambadi ‘to be passed on at all .

times irrespective of what was reaching the Cguvery Dam from other sources.

112. In preparing these tables I have adhered to the proportion factors of 60
per cent. at Kannambadi giving 60 per cent. of the limit flow at the Cauvery Dam
which I used in my former illustration in A.E., Part II. -

)
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The difference as between these factors and those I have deduced by calculations

.-a8 given in paragraph 98 is very small and as will be seen by very cursory study of

the tables would not very matevially affect the resuits that would be obtained with
‘the higher factors. :

The tables are purely for purposes of examination and will have to be modified
to suit the tentative amended proportions which are to be adopted for present purposes,

-as also the final proportions when fixed by further observations of actual data,

if the Kannambadi reservoir is found to ‘be permissible under the award under
issue (4).

113. As will be seen, by means of these tables, the flow at Kannambadi on any
day being known, the quantity to be passed on to Cauvery Dain, and that of permissible
impounding, are also known.

The question of time of flow between Kannambadi and Cauvery Dam may be

- eliminated as all water leaving Kannambadi must reach Cauvery Dam ; and whether

the period is three or four days, or more, or less, is immaterial in this system if
adequate precautions are provided.

114. In preparing these tables, in order to elimimate doubtful factors as far ds 1s
possible, I have set aside the estimates of Kannambadi flow used in the examination
of the matter by either party already discussed, and make my sole reference the actual
gauge records of the Cauvery Dam as given in volume III, Metur project; thus the

-only assumptions made are the proportion factors for caleulating the corresponding

Kannambadi flow and the loss in transmission which I have already defined.

115. In making this examination T do not propose to consider the effect on the
Madras supplies monthly or half-monthly, as the examination under this head given
above of the results as presented by either party on the working table prepared by
them is quite sufficient in the circumstances of the several doubtful assumptions on

- which they are based.

116. In this connection I would point out that the effect of impounding can best
be logically examined if attention is confined to periods during which it occurred,
because impounding cannot possibly affect supplies when there 1s anything less than .
the limit flow available in the river. Thus the deficient supplies from 18th July
to 6th September in 1899, the worst year on record, would have been absolutely
unaffected by impounding, and there is no doubt but that the large deficit in area of
irrigation in the delta in that year was due to those natural conditions—wide para-
graph 174, A.E., Part IT ; but these conditions would have been absolutely unaffected
by impounding. That if the Kannambadi reservoir is allowed, the delta irrigation
will continue to be subject in future to similar fluctuations due to similar defective’
natural conditions as were experienced in 1899 is quite eertain, but it is equally

-certain that, if impounding is confined only to the periods when the natural flow in

the river is more than sufficient to ensure the limit flow under the award 2 (b) and is
regulated g0 as not to reduce this limit flow at the Cauvery Dam, it cannot be beld to
affect naturally deficient supplies which will be absolutely untouched.

117. Now under the award under 2 (4) it follows that the impounding at
Kannambadi must not beallowed to affeet the Cauvery Dam flow except on days when
the Cauvery Dami gauge due to natural flow is in excess of the 6-5 feet limit. The

-contribution from Kann‘ambadi‘to the discharges connoted by these gauges would
have passed Kannambadi two or three or four days earlier, but this does not affectthe .

caleulations.
118. Tables in Appendix XXIII have been worked out from the standard table,

.Appendix XXI, as being that most unfavourable to Madras, and for the four worst

years on record, the primary object in this examination being to enable me to enunciate
prineiples for consideration of the Arbitrator, if it is possible to do so, which will fully
safeguard Madras interests. . :

119. The results are abstracted ip Appendix XXIV. As will be seen impounding
could only have occurred at Kannambadi during the periods shown in eolumn (1) and
it was confined entirely to thé south-west inonsoon in each of these bad years.

- Column (4) shows the amounts that would have been held back from the Canvery Dam,
-and column (5) shows the quantities of water which were actually surplused at the

Upper Anicut during the same periods. These quantities, of course, do nof include

‘the supplies passing over the 150 yards calingulah. It is to-be noted that in every
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case these quantities actually surplused by Madras, as proved by the records, exceed
the quantities reduced by impounding, that is to say, that even after impounding at
. Kannambadi under table, Appendix XXI, there would still have been surplus supplies-
in excess of what she actually used for irrigation, which surplus would still have passed
into the Coleroon, and very largely into the sea—paragraph (73).

120. Further the resulting flow in every case fully equals the irrigation supply
due to Madras under the award limit, and in most eases is more than this, owing to flood
inerements. This is only one more practical demonstration of the physical fact already
brought to notice and its effect on Madras supplies. Finally, the supphes actually
received after impounding were in every case in considerable excess over the standard
supplies required as given in paragraph 41.

It may be noted for the satisfaction of Madras, and of the irrigators of the delta
both in Madras and French territory, and for consideration of the Arbitrator, that any
re-adjustment of the proportion factors, which may be found necessary when complete

data are available for finally fixing them, cannot possibly alter the figures in column’

9, Appendix XXI, from which these results have been demonstrated.

As it affects Mysore, too, it may be noted that any re-adjustment of the proportion
factor cannot alter the general character of these results. As projected her reservoir
would probably only partially fill in such years.as 1899 and 1905 which from the
records in evidence are likely to occur on an average of about one in ten.

120-A. In Ma. 27 (9)-(10) it is urged that in years of bad supply such as those
under examination any reduction of supplies below what they actually enjoyed in
those vears must tend to still further extensive loss in crop outturn than was then
expetfenced; and they refer specially to the evidence contained in the jamabandi
reports as given in Ma. 20. In paragraph 12 this apprehension is stated as follows :—
the Mysore system would ¢ entail on Madras enhanced losses as compared with those
now suffered on account of deficient supplies in bad years.” I had referred generally
to this matter in my examination of evidence, Part II, paragraphs (171)—{(176) when
considering the probable effect on supplies of impounding in these bad years before
giving my opinion as to limit flow under award 2 (). 'The safeguard which should
satisfy the Madras apprehension stated above is, as already pointed out in paragraph
117, that impounding at Kannambadi, if allowed at all, cannot possibly be allowed to
affect natural supplies below the awarded limit ; and as this limit has been fixed with
due regard to irrigation requirements, it follows that hinpounding caunot have any
effect on the supplies below irrigation requirements, to which the losses in erop out-
turn in bad years were doubtless partly due. In this connection I wish to draw very
special attention to the further examination I have made of this matter as-it affeots
the four bad years in Appendix XXV whieh, read in connection with the foregoing
examination of results of impounding under the system discussed in paragraphs 119
and 120, should, I submit, altogether allay the apprebension entertained by Madras
as fo there being any risk of losses which are entirely due to natural conditions being
in any way enhaneed by impounding if properly regulated. .

121. In Appendix XXIII-A T have worked out results similarly from table XXII,
illustrating the working for the worst year only, 1899-1900.

122. A comparison of the figures in columns 4 and 5 of Appen.dix XXIII with
those in the same columns of Appendix XXIII (a) as given in the following table

|
Aetulallyd Reduction Reduction
surpiused | of igures'in | Balance |of figuresin| Balance | Extra waste
under colnmn 2 | - still Jeft, | column 2 still left {under X XII
Periods. existing due to surplus, due to sarplus, | a difference
conditions, impounding | columns | impounding | columns of colamn
' colura 4, { Ty taple 2—3 | ondertable | 2 —b. 6 — 4.
Madras XXI. XXIIL. -
project. ]
T 1, 2 3 4 5 6 7
June .. e e 11,880 8,665 | 3,316 4,600 7,380 4,086
July .. .. .. .. .| 18,062 12,076 | &,977 6,126 11,926 5,949
September R 7,064 3,236 | 3,818 1,561 5.493 1,676
Totn]_ .. 36,986 23,876 ' * 13,110 12,187 24,799 11,689
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will show ’f,ha.t,vwhi_l'e impounding under the first method would have left considerable
surpluses, impounding under the second method would have left still larger surpluses,
the greater part of which in both cases, as already shown in paragraph (73), would

have been wasted at the Lower Anicut due to the defective conditions which obtain
there for eontrolling available supplies.

123. The following table compares the difference in thé effect on the Mysore
storage for the same period :—

Quantities Quantities
Periods. impounded by | impounded by Difference of
R Mysore under Mysore under | loss to Mysore.
) XXI. XXII.
June - .. .. L, 10,276 5,397 4,879
July .. . .. .. 14,496 I 7,357 7,239
Beptember .. .. . 3,884 l 1,869 2,025
28,666 14,528 14,183

and it will be seen that the benefit to them of the impounding under table XXI would
have been very considerable.

124. The combined effect of the years working on Madras or Mysore supplies by
impounding under table XXII-A would be that, while the amount surplused from
the Madras supplies, a large part of which would have run waste to the sea, would be
inereased by 11,889 millions cubic feet, the reduction in the Mysore useful supplies.
would be no less than 14,133 millions cubic feet.

125. I submit, for the consideration of the Arbitrator, that under no fair aud
reasonsble interpretation of the 1892 Agreement could such conditions be upheld under
the award already given on the legal issue. I shall therefore presently propose, for
consideration of the Arbitrator, principles of working based generally on regulation
under table XXT with such precautions as appear necessary to prevent any risk to the
limit flow due under 2 (3) being impaired, and any interference with necessary
irrigation supplies. : :

126. The precautions which I propose tointroduce into the principles of working
in order to safeguard Madras against any risk of the possible slight interference which
was illustrated in the systems examined by them, and which it is necessary to guard

sgainst in the system now to be suggested for consideration of the Arbitrator, are as
tollows :— -

(1) To raise the proportion factor for the south-west monsoon from 61 per cent.
as calculated by me, paragraph 98, to 62:5 of which 80 per cent. would be estimated’
to reach the Cauvery Dam, thus allowing for the higher proportion of 25 per cent.
reckoned on the Cauvery Dam flow for loss en route as against that calculated as 17-5
per cent. in paragraph (93).

(2) In the south-west monsoon affer special or drought periods, 7.e., when the
Cauvery Dam gauge has not exceeded 6 feet, for a given period, to regulate
impounding at Kannambadi under a standard table prepared on the linesof Appendix -

XXII until the flow at Kannambadi reaches the limit of Z’i%‘lg; % — 1,350 millions

cubio feet calculated to give a flow at the Cauvery Dam equal to the 2,125 millions
eubic feet as calculated in paragraph 107 and to coutinue it under the same table for -

. & further period of twelve hours. This period of twelve hours is caloulated to cover

the time it probably took to open the scouring sluices fully—vide paragraph 82, A.E.,
Part II ; thereafter regulation is to be under a standatd table prepared on the lines of
Appendix XXI. These two precautions will, in my opinion, fully safeguard Madras
against.any risk of the limit low under award 2 (4) ever being reduced whenever it
i8 available in the river due to any natural fluctuations from the factor, and will also
eliminate any risk of the very small interference with necessary irrigation supplies
such as that referred to in my examination of the Mysore proposals for working—
vide paragraph 83. As it takes probably from three to four days for Kaunambadi

. supplies to reach Cauvery Dam at the limit stage of flow the eriterion of special or

15
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drought conditions would be, in consistence with rule III of Upper Anicut rules of
1882, that when in a period of four days preceding impounding the Cauvery Dam gauge
had not exceeded 6 feet, impounding atKannambadi should be under table XXII
until the higher flow limit was reached as above described. While, if during the
preceding four days 6 feet had been exceeded on the Cauvery Dam, impounding would
proceed on the lines of Appendix XXI. ’ .

127. These precautions I submit for consideration of the Arbitrator are, as judged
by the examination of the working under the lower factors, paragraphs 118 and 120-A,
quite sufficient to give the margin of safety required, and conform with the essential
principle on which both parties are in agreement—uide paragraph 24-A.

128. 1 may now proceed to enunciate, for the consideration of the Arbitrator, the
principles which, from the foregoing examination bf the evidence, appear to*me to be
the best for adoption as the award under the present issue, and in accordance with
which rules should be framed. These are as follows. '

PRINCIPLES OF WORKING SUGGESTED BY AGSSESSOR FOR CONSIDERATION O¥F
THE ARBITRATOR.

129. (A) Daily gauges at the Cauvery Dam and details of flow aud gauges at
Kannambadi such as will clearly show the working of the reservoir both as to inflow
and outflow should be telegraphed daily by each party respectively to the other party.

(B) Standard tables should be worked out for all stages of the Kannambadi’

62:6 X 1,668

flow above the limits for the south-west monsoon of 222 X1 1 230 millions cubic

feet approximately, of which 80 per eent. is estimated to reach the Cauvery Dam, and

for the north-east monsoon of »fq»2;6l(j¥9@-= 590 millions cubic feet approximately, of

which 83 per cent. is estimated to reach the Cauvery Dam. These tables should be
worked out on 1dentical lines as those given in Appendix XXI and Appendix XXII,
the essential principles being that impounding at Kannambadi under Standard Table I
will be regulated so as to maintain the limit flow at the Cauvery Dam as is shown in
the sample, Appendix XXI, while under Standard Table II regulation of imipounding
at Kannambadi will be restricted as is shown in the sample, Appendix XX11I.

In the south-west monsoon no impounding should ke permitted until the flow at
Kannambadi exceeded 61321(633& = 1,230 millions cubic feet approximately. ~And no
impounding in the north-east monsoon should be permitted until the flow at Kannam-

badi exceeded ~3—9~3§~610—’9§9— = 590 millions cubic feet approximately. These limits being

the computed contributions, inclusive of losses en route, from the Kannambadi

-catchment to the limit flow at the Cauvery Dam under award 2 (3), for each monsoon.

Impounding in the south-west monsoon should be allowed to commence under
table I if at any time during the preceding four days the Cauvery Dam gauge had
exceeded 6 feet, while if at any time during the preceding four days it had not exgeeded
6 feet impounding should be restricted to table II until the Kannambadi inflow
reaches the equivalent value in cubic feet a second corresponding to 1,380 millions
cubic feet in 24 hours, when it should be continued under table II for a further twelve
-hours, and should thereafter continue under table 1. .

It is to be understood that the figures herein given of limit flow at Kannam-
badi are based on the tentative factors now proposed, and are to be subject to final
adjustment when necessary data are available.

M. NsTHERSOLE,
218t April 1914. . : _ Assessor.
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PART 1IV.

ABSESSOR’S EXAMINATION OF THE EVIDENCE ON ISSUE 3 (a) REGARDING

RULES WHICH WERE NOT CONSIDERED IN PART III AND
ISSUES 3 () AND 4.

The issues still to be decided and now under consideration are :—

The rules under issue 3 (a),
Whether they should not be tentative at first and for how long under 3 (3),

.and

Whether the working of the Mysore reservoir will necessarily prevent the
passing on to Madras of the quantity of water due to Madras under issue 4.

The special evidence and argumenﬁs put in by either party on these various

‘18sues are contained in Ma. 28, 29, 32, 35, 36, 37 and 38 and My. 28, 29, 32, 33, 34
35 and 36. ' :

Ruurs unpar Issur 3 (a).

2. With regard to rules under issue 3 (a) at a meeting before the Assessor on

"7th May, the suggestions of both parties under this head were discussed and it was
‘found possible to deal with the greater part of the rules as non-contentious.

There is no need for me to discuss here this non-contentious matter : the outcome

-of the diseussion is recorded in the supplement attached to this part of my examina-

tion. Rules I to XXII.

3. The contentious matter connected with the rules as suggested by either party
is as follows :— :

(1) The Madras proposal that the controlling officer and staff for the regulation

~of the reservoir shall be independent of both parties and appointed by the Government
~of India;

(2) The suggestion of Mysore that they should be given the advantage of
impounding, irrespective of the limits of the award, on occasions when rainfall in the

-delts may reduce the demand on the Cauvery system ; and

(3) The question as to whether any allowance is t«_) be made in the reservoir
issues under the award, to adjust quantities of water required for any extension, or

- change in character, of irrigation in Mysore channels taking off either above or below

the reservoir.

4. With regard to (1) the Madras argument may be summarised as, that in a
matter of such importance to both parties it is desirable to bave independent control
which would ensure strict observance of the award in working the reservoir ; and
Mysore object to it on the grounds that they are quite prepared to guarantee strict

-observance of the award by their own officers, that they object to the interference

with the jurisdiction of their own work, and that the proposal of Madras carries with

it implied suspicion. ,
5. There is no reason to suppose that the Mysore Darbar are not fully capable

-of exeroising the control necessary to ensure the strict compliance on the part of

their staff with the rules which are ‘to be drawn up to ensure the principles laid

-down under the awards 2 () and 3 éa)' being made effective; while the various

automatic checks, which it is proposed fo introduce for the convenience of regulation,

.are such as may reasonably be expected to ensure that the rules will be strictly
-observed. On these grounds, if the Arbitrator considers that this matter of staff
-6omes . within the scope of his jurisdiotion in this case, I do not think that there
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is justification for introducing the independent and outside staff to which Mysore-

object, it being always understood that full responsibility for the control of regulation
of the reservoir in accordance with the principles of the award rests with them.

6. (2) The suggestion of Mysore that they should be given the advantage of
impounding in excess of the award limits on occasions of rainfall in the delta appears
to me to be impracticable. 1 do not see how prescriptive right to the water of the

Cauvery, which is the basis of the award, can be affected by rainfall in the delta some -

250 miles distant from the Kannambadi reservoir. It is undoubted that if the
reservoir were in Madras territory, full advantage would be taken of the opportunity
to hold back supplies whenever not required in the delta; but to endeavour to give
Mysore this advantage would, I cousider, be fruitful of very frequent friction between
the two Governments which it is on all grounds desirable to avoid. I therefore
cannot advise the Arbitrator that this request of Mysore should be accepted as an item
. of the present arbitration.

7. (3) With regard to the Madras demand that any extensions of irrigation on
existing channels in Mysore should be taken into account in adjusting the supplies.
due to%\dadras under the award, it may be explained that Madras do not wish to
restrict what may be regarded as natural development of existing canals in Mysore, to
which prescriptive right to full development already attaches, but only to secure
that the quantities of water due to Madras under the award shall not hereafter be
diminished by extension of the Mysore channels which would not have been possible

if the reservoir were not constructed. In tbis contention I consider Madras are
justified.

existing irrigation in the area which will be submerged by the reservoir. This area
was given in the project as 7,224 acres, which however was subsequently revised to
include lands on which wet rates were charged though classed in settlement records
as dry. This revised figure amounted to 9,274 acres as detailed in paragraph 4,
My. 35, and Mysore also claim to be allowed an increase of 33 per cent. in the area
for assumed improvement in duty. In absence of direct evidence that this amount of
increase would have been possible in the tract submerged, I think this allowance
18 too high. Tt is very significant in this connection that even the restriotions, which
in past years have been put on irrigation supplies in order to secure-the necessary

power supply at Sivasamudram, have resulted in diminution of irrigation to the extent.

of about 500 acres annually, showing that existing irrigation was very close to the
margin of full development possible with existing supplies. An increase of 10 per
cent., however, may be accepted as reasonable on this account, and I would suggest
for the consideration of the Arbitrator that an area of 10,200 acres in round figures
18 a fair one to allow in lieu of the existing irrigation in the submerged area.

8. With regard to the Madras contention as to other ex_teusious it will he
remembered that Mysore made exactly similar claims regarding development of

irrigation on similar Madras channels which I dealt with in paragraphs 122 to 132 of’

my examination of the evidence, Part II. Thesame question as to the status of these
channels under the Agreement of 1892 was dealt with in Part 1I, paragraph 113,
when dealing with the hot-weather supply. Iconsider that this contention of Madras
will be met by a rule to the effect that any extension of such channels which is made
in a given tract of country, not hitherto commanded by existing channels, or an

extension whether above or below the reservoir which entailed any alteration to
existing anicuts or headworks, whereby larger guantities of water can be taken into-
those channels than have been utilized in the past, then the quantities of water
necessary for such extension should be deducted from the quantities to be iinpounded
under the standard tables in the casé of channels above the reservoir, and be added to
the quantities to be passed on to Madras in the case of channels below the reservoir.

On the other hand any miner extensions or improveme_nts to existing systems.
which do not command new tracts, and which do not entail additional or enlarged
head sluices, or the extraction of larger quantities of water from the river, than have-

been used in the past, and on which new trigation nay therefore be regarded only
as a natural development of existing systems, should not be taken into acconnt. .

7-A. It is also to be noted that Madras make no objection to the Mysore proposal
for extension of irrigation on existing channels above the reservoir to replace the:
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9. Whether or not such extension should or should not count as requiring
adjustment of the quantity of water to be impounded at, or passed on, from Kannam-
badi under the award must, in case of dispute between the parties, be referred for
final decision of the Government of India. The rules I suggest in aceord with my

recommendations on this head are -incorporated with the rules in the supplement—
Rules XXIII to XXV. .

10. There is one other point on which there has been a certain amount of dispute
between the two parties during this discussion, which it is desirable that I should
note on for the consideration of the Arbitrator, and tlfat is the extent to which
information regarding the reservoir project or any such extensions as are referred to
in the preceding paragraphs 7—9 should be intimated by Mysore to Madras. The
Agreement of 1892 lays own that full information regarding any such proposals of
extension of irrigation as require reference to Madras should be furnished, and this
I consider must be taken to apply to full information as is ordinarily submitted with
such projects when they are submitted for consideration and sanction. In the case
of the reservoir this demand comprises full structural details sufficient to illustrate
the technical stability and practical working of the scheme; with regard to the
channels it would require plans showing the gerieral alignment and the limits of the *
areas commanded by the channels within which irrigation is contemplated, and the
areag of irrigation proposed. Madras have stated that their desire in asking that
such information should be furnished to them in the present case, is not that they
may interfere in any way with the proposals of Mysore as to internal working, but
ouly that they may be informed of the scope of the project within the terms of the
1892 Agreemeut, and 1 think there can be no doubt as to the obligation of Mysore,
under that Agréement, to furnish the information which I have herein defined.

Issur 8 (8).

11. Under issue 3 () the question to be dealt with is as to how far the rules now
proposed should be tentative : proposals which have been accepted by both parties are-
made in the preamble to the statement attached hereto. With regard to the re-adjust-
ment of the tentative proportions laid down in the award under 8 (a) both parties are
also in agreement that the question shall be taken up after a period of four flood
seasons, after which period, say, about November 1917, the additional data to be

collected under the rules will be reviewed by an officer appointed for the purpose by
the Government of India. .

Jssug 4.

12. Ma. 28 is an important referendum to the Arbitrator as to whether the
success or failure of the Mysore scheme, to absolutely secure the irrigation aud power
supplies as designed, is to be considered as material to the decision  under issue (4).

13. On the 29th April the Arbitrator ruled that he was prepared to consider
any arguments which Madras wished to put forward based{on their examination of

o the project in that aspect.

14. In Ma. 29 the arguments of Madras on this point are developed, and it will
be convenient to consider them under the two distinct heads which are defined in
paragraph (4) of My. 29, viz., the effect of possible serious failure or partial failure
of'the Mysore scheme (a) on Mysore and (5) on Madras. Their arguments under (a)

gre sﬁ forth in paragraphs 7, 15, 16 and 17 and those under (8) in paragraphs
to 11. ~ o

It is however very impox;tént to, note the essential spirit in which all these
arguments are advanced by Madras as defined in paragraph (6) as follows : —

“ If the conditions of working, as examined on the best available data in the
form of working tables for & considerable series of years, show that, under such
reguiation as will give to Madras the supplies to whieh they are entitled, the Mysore

- vemervoir oan suocessfully and without serious .failure supply the water to‘the new

ig:gﬁﬁon in Mysore ‘which is required under the proposals constituting the project,
thia eoheme_would appear: feasible and, so far as reasonable forecast can determine,
would lifve sasurance of being successfully operated.. 70 such a project Madras has

. 8. appassiion. i offar: : It;»’lliiwovel?,- the working tables show that there is Aability 4o - '

16
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: ' 8
oceasional disastrous failure, and frequent minor failures occur, unless the supplies lo
which Madras is enlitled are intercepted then it 1s submitted that the Madras interests
will be exposed to grave danger.” (The italics are mine.) '

From which it is clear that Madras lias no desire beyond the protection of her
own interesfs to oppose any reasonably feasible scheme, and has no opposition to offer
to any project which has reasonable prospects of success consistent with the due
safeguarding of Madras interests.

15. It will be evident that a reasonably safe forecast of the prospects of the
success or fallure of the scheme can be arrived at by a consideration of the results of
the working tables, which have been prepared by either party for the purpose, and
that the effect on Mysore can therefore be determined, within cértain limits, as a
matter of concrete proof. The effect on Madras, however, of'the scheme considered in
this aspect 18 obviously a matter of pure conjecture. .

16. I do not refer here, of course, to the question of the safeguarding of the
Madras rights under the award which my examination of the evidence, Part III, has
shown can be fully secured, and it is to be understood that the working tables show
. results to Mysore after the full supply to Madras of the water due to her under the
awards already delivered in this Arbitration.

17. As advanced by Madras the conjecture as to the possible effect on Madras of
partial failure of the reservoir in Mysore is embodied in two suggestions :—

(1) that especiaily during periods of low supplies, such as have occurred in the
past, the temptation to withhold from Madras her full dues under the award will be
too strong for a venal subordinate staff to resist ; and

(2) without in any sense impugning their good faith, that the Mysore
Government will be unable to check such delinquencies on the part of their staff, or
to ensure efficient control of the regulation at the reservoir, and the strict observance
of their liabilities under the award. '

~18. In My. 28 (11)—(13) the Mysore Darbar strongly deprecate these sugges-
tions and in paragraph 17 emphatically record their resolve to perfect the gauging
and regulating operations so that the supply due to Madras inay be correctly passed

Il

on from day to day and the obligations of Mysore serupulously fulfilled.

19. In their rejoinder, Ma. 32, the Madras Government refrain from any further
argument on this head and leave the matter for the consideration of the Arbitrator.

20. T submit for the consideration of.the Arbitrator that the attitude with regard
to their obligations under the award, which Mysore have 8o olearly and emphatically
" defived, is the only attitude which it is possible to attribute to either of the parties to
this Arbitrationfin view of their relative high dignity and their mutual grave responsi-
bilities. ’

' 21. The Madras arguments under the other head, viz., the effect of possible
failure of the scheme on Mysore, may be summarised as, that a scheme which is not
fully successful and which thereby has in it inherent elements of risk to the Madras

prescriptive rights ought not to be allowed. The risks to Madras have already been

dealt with, and once her prescriptive rights are fully secured, as they will be if the
principles under the award 3 (a) are adhered to, I can find notbing in the 1892 Agree-
ment which would justify Madras in withholding consent on any such grounds as
indifferent results to Mysore of any project put forward by Mysore under that
Agreement. It is pertinent to quote here for easy reference the exact wording of
the Agreement which appears to me to wholly govern this matter of consent. ‘¢ The
¢« Madras Government shall be bound not to refuse such consent except for the protection
t of preseriptive right already acquired and actually existing . .27 (The italics
are mine.)

22. This clause of the Agreement is the basis of the opinion which, more than
once during the proceedings, I expressed informally, as is referred to in Ma. 28 (4),
and this opinion appears to me to be that of the Government of India as indicated in
the letter to which Madras refer in Ma. 29 (17) wherein the essential objection to the
scheme as projected is stated to be, that it might seriously interfere with the existing
jrrigation of the Madras cultivators ; while at the same time advioe is given to the
Darbar that if the capacity of the reservoir were increased it would be sufficient for-
the requirements contemplated by the Darbar; and the .inference is unavoidable that

L
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the Government of India considered that if such modification were made the essential
objection to the scheme previously defined would be removed.

238. It is to be remembered that at the time that letter was issued, and that
advice given, the prescriptive rights of Madras under the 1892 Agreement had not
been defined as they now have been, and it was therefore impossible at that time to so
accurately estimate the status of the Mysore scheme, whether as affecting Madras
or as affecting Mysore, as 1s now possible. But it would obviously be altogether
contrary to the spirit of the Government of India letter to deny to Mysore the right
to modify their project in any way that may appear to be desirable now that the
preseriptive rights of Madras under the 1892 Agreement have been determined.

24. Moreover this interpretation of the Government of India letter appears to
me to be in complete‘harmony with the essential spirit of the Madras objection, as
defined by themselves, to whicl 1 have referred in paragraph 14 ; and finally I submit
.for the consideration of the Arbitrator that it is in complete aceord with the terms of
the 1892 Agreement. '

25. In replying to the Madras arguments now under consideration as to the effect
-of the project on-Mysore, the Mysore Darbar have in My. 28 (16) expressed their readi-
ness to modify their project by increasing the capacity of the reservoir if it is found ®
to be desirable or necessary to do so. .

25-A. Hence in examining the results of the working tables the possible advi-
sability of modifying the project must be kept prominently in view, in conformity
alike with the recorded advice of the Government of India, with the avowed spirit of
the Madras objection, with their recorded willingness to consent to a scheme
reagsonably free from risk of failure, and with the recorded willingness of the Mysore
Darbar to modify their scheme if it be found necessary to do so, in order to free it
from such risk of failure.

26. In consideringjthe results of the working tables as put in by either party,
and which have been accepted after comparison as materially correct, it is to be
remembered that they are based on the Kannambadi computed discharges which,
though not abgolutely reliable, have been accepted for the purpose of the examination
as the best available. '

27. The areas of irrigation adopted are. those of the Mysore project: the duties
are considered quite reasonable. The power supply has been taken as 1,000 cusecs
delivered at Sivasamudram although the award for the hot weather months which are
those chiefly affected is 900 cusecs only. This power supply of 1,000 cusecs at
‘Bivasamudram has been secured as a first call on the storage at the expense, when
necessary, of the irrigation supplies. Throughout the working tables the full quanti-
ties of water due to Madras under the award have been secured before any impounding
i allowed. Hence the tables may be taken as giving a reasonably accurate forecast
of the probable working of the reservoir fgr irrigation supplies after fully securing
the Madras rights and the supplies necessary for power.

28. In order to ensure the supply necessary for power asa first charge on the
storage it was necessary to adopt some scale for limiting the issues for irrigation
supplies so that they should not encroach on the reserve for power ; the scale put
forward by Mysore for this purpose was agreed to by Madras as reasonable, whereby
irrigation supplies in the working tables are varied according to the balance of water in
the reservoir at the end of September or October. I quote this scale here for ready
reference, and in column (3) add the percentage of deficiencies on those specified
.dates below full irrigation requirements :— '

Ciass. Bupply Poroentage less.
at end. of October. .
A 33,500 Full (supply).
B 31,500 6 per cent.
C 29,500 12,
D 27,500 138,
E 25,500 24 - :
F 23,500 30 T
at end of Seplember.
G 26,500 31 per cent. on 38,400 required for full supply.
H 24,500 36 :
K 20,000 48 '
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It is to be understood that in all cases issues up to these dates have been
calculated at the full supply required by the project areas and duties.

29. in considering the results of the working tables the years have been classified
under the letters given in the scale according as to which scale had to be adopted for
regulation of irrigation supplies on the critical dates. This classification is given in
Ma. 35 (32) and 1s summarised by Madras as follows :—-

YEARS.
Full success 6
Minor failure 4
Medium failure 1
Major failure 2
Total 13

and in Ma. 35 (37) Madras urge that this displayé the project as insecure and
unpromising, and in paragraph 34 ‘ undoubted failure ”, while in paragraph 37 they
ask that on these grounds the finding on the fourth issue should uphold and confirm
o their original refusal to consent to the projeot. Mysore, on the other hLaud, after
discussing the results in My. 33, point out in paragraph 9 that no reservoirs are secure
from oceasional partial. failure, and reiterate their readiness to modify the project if
necessary, while in paragraph 14 they claim that the project be accepted in every way
as having been prepared on a sound basis. Thus there are two diametrically opposite
deductions and recommendations put forward by either party which are both based on
identical data, and it is desirable that this matter should be further examined.

30. Taking now the four years which Madras claim to show as minor failures,
these all come under classifications B and Cshowing that at the end vf October supplies
in the reservoir were within 6 per cent. to 12 per cent. of full requirements, while
everi in the ““ medium failure” year under F the deficiencies were only 30 per cent. of *
full requirements. In Ma. 37 (7)—(8) these deficiencies are given as ranging from
5 per cent. to 15 per cent. on the supply for the whole year and from 11 per oent. to
33 per cent. on the supply from Ist November. It may be said at once thatshortages
such as these are not at all uncommon in sll canal systems and storage works in India.
1f such works were all designed to utilize only the minimum supply available in the
river or stream on which they depend, it is quite safe to say that the areas annually -
irrigated from canal works in India would be certainly not more than from a third to .
a half of what they now are; and the monetary loss to the country in such case could
be reckoned only in crores per annum. It is scarcely necessary for me to refer back
to the remissions of revenue in the Cauvery Delta, already considered in these proceed-
ings, which are partly due to occasional shortages of supply below the full reqiirements,
to show that in their own irrigation systems Madras do not restriet their areas to
their minimum available supply, and that they do not secure a full orop area or outturn
every year : and the same is generally true everywhere. It is therefore quite perti-
nent to this particular argument of Madras regarding these years to compare these
shortages of supply, from the end of Getober onwards, which in the case of the
Mysore project vary from 6 per cent. to 30 per cent. with the shortages of supply -
evidenced in the Cauvery Delta for these months as below the normal standard
requirements-—ovide A.B. XV where the shortages range as high as from 60 per cent.
to 90 per cent. in several cases.

31. To have to work with 70 per cent. of full supply, as is the case even under
class F, is a very common occurrence indeed within the experience of all canal officers ;
and as a canal officer I should classify all these years represented by Madras as minor
and medium failures as indieating from very good to reasonably successful operation
of the reservoir.

32. In the two worst years 1899-1900 and 1908-09 as exhibited by the working
tables the total deficiencies in irrigation supplies as compared with full supply required
are, as shown in table Ma. 37 (8), 42 per cent. and 35 per cent., but eveu these do
not necessarily mean anything like serious failure.

33. As a pertinent comparisou take, for example, the figures given in column &
of Appendix AE. VI which are the Madras Government’s own estimates of the
supplies actually enjoyed in the past and necessary for her delta irrigation, where it

‘)

a
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will be seen that the total supplies of the two worst years were 157,199 and 176,636
only as compared with the year of maximum supply 389,721, the percentage of
deficiencies being 59 per cent. and 54 per cent., respectively, and both being greater
than the worst year of the Mysore project. Can it be accepted for one moment that
these and other similar deficiencies in the Cauvery supplies below normal or maximum
requirements as displayed by those figures, are satisfactory evidence that Madras has
been wrong to develop the delta irrigation to the extent she has done, and that the
expenditure on that system has been ill-advised or unjustified ?

34. The probability 1s that even in such bad years as these the Mysore reservoir,
as at present projected, would mature from two-thirds to three-fourths of the full
area; while it may be admitted that in all years the area and outturn will be liable
to fluctuation due to natural and seasonal causes just as is the case in the delta
irrigation. The deficiencies shown in Ma. 37 (3), however, appear to me to indicate
that it would improve the project considerably, if it were modified to secure the extra
4,000 to 5,000 millions cubic feet which Mysore state is feasible by a re-adjustment
of their flood escape levels: such a modification together with the slight margin they -
have in the hot-weather supply taken in the working tables as 1,000 cusecs as against
900 cusecs required by the award, would more than cover all the deficiencies except
those of 1899, 1905 and 1908 which, however, would probably be further reduced
by the larger opening balances thereby made available, so that the slightly larger
reservoir might reasonably be expected to secure the full area or very nearly the full
area even in bad years. This modification I should advise the Darbar to consider—
advice (vide paragraph 25-A) which is in general accord with that previously tendered
to the Darbar 1n respect to this scheme by the Goverument of India, and is also
calculated to modify the Madras objections to the present scheme and render it accept-
able to them, while the Darbar have already signified their willingness to so modify
the project, should it appear desirable to do so.

35. Beyond this I do not think it is open to the Arbitration Commitfee to further
investigate the project as it affects Mysore. The Mysore Darbar have unquestionably
the right to determine whether any particular scheme is a sound one from their own
point of view; while even if the present scheme is not believed by them to be a
complete financial success, there is ample precedent in India and elsewhere for schemes

* of general public utility deliberately undertaken in full knowledge of the fact that

they are not directly remunerative ; the whole range of famine and protective works
in India come under this category. As it affects Madras my opinion is that the
reservoir can be operated whether as designed or with slight modification should
Mysore decide that this 1s desirable, in such a way as will fully secure the prescriptive
rights of Madras and with no risk whatever to, or any infringement of, her vested
interests. This conclusion is in general accord with the representations made by
Mysore as to the results of the working tables and I therefore need not discuss their
arguments on this matter in further detail.

36. I submit for consideration of the Arbitrator that, atter fully safeguarding
the Madras prescriptive rights under the award, both in the monsoon and hot-weather
seasons, and also after fully securing the necessary supply for power, the Mysore
reservoir as designed stands on a reasonably sound footing considered as an irrigation
storage work, and that therefore under the terms of the 1892 Agreement consent to
its construction should be awarded under issue 4.

M. N ETHERSOLE,
12th May 1914. Assessor.

17
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SUPPLEMENT TO PART Iv.

Rules of Regulation,

PrramsrE,

The carrying out of the following rules of ‘rogalation shall, in so far as they relate to the

regulation of Kannambadi reservo; i
working under bis ordoen voir, be the duty of controlling officer ?‘nd of a subordinate staff

2. The only diseretion to be exercised b i
! ' y the coutrolling officer in operati
gfgrulit;ﬁnbesl;zlssel()ie 33 to ;h:‘ mr‘:l.‘ns by which the water tg be passed froﬁr:h;pxiszl;\?ogug:stgf
1 and such diser a i i Y i °
tious of the M peers Govemment,c]e lou shall be exorcised in general accordance w1t‘h the instrue-

3. L'he rules with the exception of Nos.I to 1V j lusi ]
may be fouud desirable subject to the conditions l(:elowl:li(-}-uslve shell bo subject to amendment as

(a) The rules may be altered tentatively for one or tw b
or in defanlt of agreement under the deeisi mimont, of Toq neut of both artie
okl g ecision of the Government of India after hearing botl:
(b) At the end of the tentative period the amended r 1
the consent of both parties or if ouly one party desires conflilr:a;li]oag llx)idconggmed cither by
Goverum)enst (i)f India after hearing both parties. °F the orders of the
(¢) Subject to conditious («) and (6) above amendment of :
further amendment or reversion to the original rules by cons(?nt a(x)lfy ll)(‘)lifl Shabl‘l ot 'bc 8 bar to
are adduced under the orders of the Govornment of India after hearing botga;al::' or if now faots
1es.

4. The tentative proportion factors in Rules :
in transmission 'fr.'om Kannambadi to the Cauvery %)Iaz:lgflgol ngtletl}zf it;flét[;]ahve
and_ 17 per cent. in the north-east mousoon shall be in foree for four Years fe south-west mougoon
;ene;ved by' thbe! Governmeut of Iudia at the end of that period after heari:O"ll Bow aud shall be
foutn practicable by that Government final faotors and percentages sha]l%hmth Parties and if
actors and percentages finally fixed by the Government of India shall not be suelg' bi ?xed' The
€Ct to revision,

5. The curves of discharge of all gaugi ] i
should be verified at intervals of two or ?hrez ;%‘afsces " Myso;e State aud of the Cauvery Dam

Dercentage losges

6. All formul® and co-efficients in such f i
be verified at intervals of two or three years. ermule of diachargo reforred bo n the rules should

7. If the verification of curves of dischar
R ge of formulee rofer i
show that revision of the curves or formul® or co-efficients in ;l(:: ff;i mlelaqses 5 and 6 above
revision shall be made subject to the conditions specified in olause 3-abor\lrl: ® 18 necossary, such

8. All qnantities and readings of ganges to be te

shall be expressed in words. legraphed in acoordance with the rales

Rurks or ReauraTion.

L. The south-west monsoon shall, for the
; , urpose of . :
from the lst June to tk{xe 30th September hoth dag;espincltfsi:ge:idl utll?:’ e ousidered o extend
the Ist October to the 31st January both dates inclusive, , north-cast faonsoon from

Impounding.

IL. Impounding in the Kannambadi servoir duri m
r ! gervolr d ,
regulated in accordance with standard tables I-(a) and II iﬂ%h?‘;ofﬁ:vtﬁ]gf:t e ohall bo
anner :—

(1) Impounding under standard table I (a) sh
: , - all
gapnam%dl exceeds (625 X 22,750 cusecs) = 14,219 cus:(?;l,n;lreol;ci?iegs &IO(;H» v gne flow at
auvery Dam plug any discharge through the veuts of the Upper Anicut i;& tho flow over the
cusecs ab any time during the preceding four days. oab had exocedeq 18,850
(ii) If the discharge of 18,850 cusecs reforred to in clause (i) of this rule hagd
© bad not heen

exceeded ab any time durtng th i : .
standard table I1. § the preceding four days, then ‘mpounding shall C0mmenge under
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(iif) If during the period of operation of standard table I-(a) the discharge of 18850
cusecs referred to in clause (i) of this rule had not been exceeded at auy time during the Pl‘e,ced-
ing four days then impounding shall proceed under standard table II.

(iv) If during the period of operatiou of standard talle IT, as provided for-in clauses (if)
and (iii) of this rule, the flow at Kannambadi reaches 15,277 cuseocs, then twelve hours after the
inflow had reached this stage impounding shall proceed under staudard table 1-(a), provided that
the discharge of 18,850 cusecs referred to iu clause (i) of this rule had been exceeded at any time

during the preceding four days.

III. Impounding in the Kannambadi reservoir during the north-east monsoon shall be
regulated in accordance with standard table I-(b), provided the discharges at Kannambadi
exceed (-3 X 22,750 cusecs) = 6,825 cusecs.

1V. The whole flow of the river at Kannambadi may be impounded in the reservoir from
the 1st of February to the 31st of May, both dates inelusive but issues from the reservoir must be
made whon nccessary to maintain such a flow as will pass to Madras not less than 900 cusees

below Sivasamudram aunicut.

Computation of water to be passed from Kannambadi Reservoyr to Madras from June
1st fo January 31si.

V. (i) The standard gauges at the gauging places on the three rivers above the resorvoir and
the gauging place below tho reservoir shall be read at least twice a day at 6 s.M. and 6 ».M., but
when the inflow to Kannambadi exceeds 1,000 millions cubic feet per diem, the controlling
officer shall instruct the gauge readers to read gauges at intervals of at lcast every three hours.

(ii) All gauge-roadings shall be telephoned immediately after reading to the control house

and enterod in the registers.

VI. (i) 'The compatation of the inflow into the Kannambadi reservoir shall be made by the
controlling officer from the electric integrating discharge records of the throe rivers above the
reservoir.
(i) In the event of an electric recorder differing from the telephoned gauge-readings, the

controlling officer shall as soon as possible proceed to the gauging place and check the electrio
recorder against the sixteen days automatic recorder and in tho event of the electric recorder being
found in error make a correction in the recorded inflow in accordauce with the record of the

sixteen days recorder.
(ifi) In the cvent of both recorders breakiug dowu, the telophoued gauge-readings shall

be the Dasis of eomputation.

VII. The quantity of water to be passed to Madras shall be computed every twelve hours from
the records of inflow of the previous twelve hours and the record of gange-readings at the Cauvery
Dam of tho previous four days in accordance with rules I to I{l above as long as the inflow to
Kannambadi reservoir has not exceeded 500 millious cubie feet in the previous twelve hours but
during such time as tho inflow exceods this amount computation shall be made every six hours
from the records of iuflow of tho previous six hours and of discharges of the previous four days

at the Cauvery Dam.
VILL. (i) The guantities of water to be passed through sluices and regulation orders for the:

sluice shutters shall be computed by the application of th formula D — CA A 2gh.
(ii) Suitable formula for the waste weir discharge will also bo applied when details are

known.

IX. The guantities of water actually’ being passed down  will be ver'iﬁed from a gaug-
ing station with a self-recording level and discharge recording instrument which will be installed
hetweon the dum and the Chick Devaroy Sagar Anicut. The discharges over this anicut which

arc deduced from gauge-readings may also be used as a cheok of this quantity.

Hot-weather computation of issues from Kannambadi Reservosr.

’ i i 1ling officer shall

X. From the 1st February to tho 31st May both dates ivclusive the controlling )

receive information from Sivasamudram at least twico daily of the flow during the previous
twelve hours at Sivasamudram anicut and shall by ocoasional isits verify t}:Ee same.

XI. The amount to be issued from the reservoir shall be such q‘l’mntlty as will ensure the

passing at Sivasamudram anicut of the quantity provided for in rule I
Regulation, Oaleulation and Order Register.

XTII. All regulation (;aloulabions and computations provided for by any of the previous rules,
to be recorded in a register called the “ Regulation rogister ”. and the orders for regulation which
result from the computations to be also recorded under the signature of the controlling officer.
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REGULATION.

XIII. Regulation of sluices shall be made at the same intervals and immediately after the
computatious provided for in rule VIL have been made.

XIV. (i) The regulation of sluices when at 12 hours iutervals shall be made between
6 aM. and 7 a.M. and between 6 .M. and 7 p.u. but when at six hours intervals as provided for
in rule VII shall be made between 6 am. and 7 a.M., noon and 1 .M., 6 P.M. and 7 P.M. and
midnight and 1 a.u. .

(ii) The controlling officer shall personally satisfy himself when the sluices are finally
adjusted that the regulation has been acenrately carried out in accordance with recorded orders
and certify that he has done so in the « Regnlation vegister.” Uunder extraordinary cirenmstances
only shall sluices be manipulated other than at twelve or six hours intervals and in such case full
information regardiug the reasons and necessity for this and the nature of the intermediate
regulation should be communicated by the controlling officer to each Government.

XV. (i) Any minor variations, deficits or excesses in quantities due to Madras indicated by
the sclf-recording instruments reforred to in rule IX to be adjusted in the next poriod of
regulation.

(i) If the information providud for in rule X shows that the quantity of water due to
Madras under rule 1V is in defect, the regulation shall be at onco altered to onsure the passing
at Sivasamudram anicut of the amount by which the flow has heen deficicnt in the previous
twelve hours plus the 900 cusecs provided for in rule IV and such special regulation shall be
entered in the “ Regulation register” referred to in rale XII.

Discharge at Cauvery Dam.

XVI. 'The exact formula for determining the discharge through the Upper Anicut should
be specified.

XVIIL. All regulation operations at the Upper Auicut and data for calculating the discharges
through the Upper Anicut sluices and also all gauge-readings at the Cauvery Dam shall be
recorded daily in a register under the signature of a responsible officer.

Inspection of records by either Government.

XVIII. The controlling officer at Kaunambadi shall give every facility for inspection of his
registers, books, calculations, records of regulation, aud actual methods of regulation and gauge-
readings and discharge measurements or for tests of instruments in his chargo to any officer of
Madras Government appointed and authorized by that Government to make inquiry and inspec-
tion on their behalf.” The controlling officer and duly aceredited inspecting officers shall have
full use of telephoues, telegraphs or other mecans of communication installed in connection with
the works.

XIX. The officer at Cauvery Dam shall give the same facilities for inspection or tests as

those provided for in rule XVIIL to any officer of the Mysore Government appoiuted and
authorized by that Government to make inquiry and inspection on their bebaif.

Information to be furnished by the controlling officer at Kannambadi to each Government.

XX. The controlling officer shall mako the followiug returns to each Government :—

(@) By mail daily a copy of the entries made each day on the ¢ Regulation register ”
referred to in rules XII and X1V (ii).

(b) By telegram daily, or at such intervals as may be agreed on, the amount of inflow
into and issue from ‘the reservoir during the previous 24 hours or during the such intervals as
may be agreed upou. '

Information to be furnished by the Madras Government to the Mysore Government.

XXI. From May 27th to the 30th September both dates inclusive.

(i) A copy of the entries made each day in the register referred to in rule XVII shall be
mailed daily to the controlling officer at Kannambadi by the Superintendent in charge of the
Upper Anicut.

(if) When the flow over Cauvery Dam plus any discharge throngh the vents of the Upper
Anicut rises above 18,850 cusecs or falls below that amount, intimation by express telegram shall
at once be given to the controlling officer at Kannambadi by the Superintendent in charge of
the Upper Anicut and the time of receipt of the telegram by the latter officer shall be that for any
change of regulation provided for in rule II.

Diagrams of self-recording instruments,

XXII. Photo copies of all diagrams of the self-x-ecordiug. instruments maiutained by each.

Government shall be forwarded to the other Government at regular intervals,
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RuLes or REGULATION ON MATTER WHICH WAS TREATED BY BOTH PARTIES AS
CONTENTIOUS. .

XXIIL. The area to which Mysore are eutitled to extend irrigation whether by extension
»f existing channels or by new channels above the reservoir in lien of the existing irrigation in
the area to be submerged shall be limited to 10,200 acres. Any increase of supply for extension
of irrigation over and above this areain any tract of country not hitherto commanded by existing
Mysore canals or any increase in supply to existing chaunels cffected cither by alteration of
anicut levels or by the enlargement of existing or the construction of new head sluices, shall be
provided for by a readjustment of the standard tables—the quantities of water to he impounded
auder the standard tables shall be reduced by the amount of such increased supplies in the case of
shannels above the reservoir and the issues due to Madras under the standard tables shall be
increased by the amount of such increased supplies in the case of channels below the reservoir.

XXIV. But any inerease in area of irrigation on existing cavals within the tracts already
ommaunded by them which extensions do not require larger supplies than bhave hitherto been
run in the existing channels shall be regarded as natural developmeut of irrigation in respect of
which o readjustinent of the quantities of water due under the award shall be made.

XXV. Whether or not any such extension of irrigation shall or shall not count as requiring
readjustment of the quantity of water to be impounded at'or passed on from Kannambadi under
the award sball in the case of dispute between the parties be referred for the final decision of the
Government of India.
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APPENDIX AE. L
General Map of Cauvery Calchment.

(Not reproduced.)

APPENDIX A.E. IL

Comparison of Montgomerie's calibration of Cauvery Dam gauge with that made in 1909.

Discharge. Discharge.
Canvery 2::‘ north Cauvery Dam north —
gruge-rending. Montgomerie’s Madras gauge-reading. Montgomerie’s Madras
curve. ourve. curve. ourve.
CUBRCS, CUSECS. CUSKCE. CUBECS.

01 10 |46 .. 5,730 8,760
0-3 80 | 47 i 8,200 9,370
03 120 | 48 . 6,860 9,980
o4 160 | 49 7,430 10,590
05 200 | 65:0 8,000 11,200
06 810 |61 8,760 11,980
07 430 |} 52 9,600 12,760
08 630 |63 10,250 18,540
09 640 ] 64 11,000 14,320
0 760 | 66 11,760 15,100
11 850 |56 12,660 15,880
1-2 ,960 §567 18,870 16,560
1.3 1,060 |68 14,480 17,290
14 1,160 |59 15,890 18,020
16 . 1,260 | 60 16,300 18,760
16 80 1,420 [e61 17,440 19,5650
17 80 1,690 |63 18,680 20,350
18 90 1,760 |63 19,720 21,150
19 120 1,830 |64 20,860 21,960
20 150 ¢ 2,100 }6'6 22,000 22,760
2-1 200 2,280 [ 66 28,100 23,600
39 . 250 2,460 167 24,200 24,250
-8 . 300 3,640 ] 68 25,300 26,000
2.4 . 360 2,820 }69 26,400 46,760
2-5 . 400 3,000 |70 27,600 26,600
28 . 500 © 8,240 |71 .. B ?7,850
2-7 . 600 8,480 72 . .. 29,200
2-8 . 700 3,720 |78 80,660
2-9 . 800 3,960 |74 31,900
3¢ . 200 4,200 |76 33,260
31 . 1,080 4,440 J7°6 84,600
3-2 1,260 4,680 |77 86,960
38 1,440 4,920 178 37,300
34 1,620 5,180 |79 38,650
8:6 1,800 5,400 |80 40,000
3-8 2,040 5,640 ] 81 41,600
37 2,280 5,880 | 82 48,600
38 2,620 6,120 |83 45,000
39 2,760 , 6,360 |84 . .. 46,000
40 8,000 6,600 86 .o .o 47,600
41 8,480 8,010 | 86 . .- 49,000
re) 3,860 7,220 |87 50,600
43 4,290 . 7,680 |88 62,000
i 4,720 7,840 } 89 53.3:3
&5 6,150 8,160 |90 . . 86,
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APPENDIX AE. V.

.

Table of differences— Cauvery Dam gauges above T-0 feet in millions cubic feet.

Cauvery Dam

north gauge. Difference. ‘fﬁ::‘:ﬁ'g;.f,’;;'.‘ Difference.
7-0 106 1,780
71 45 107 1,835
72 90 10-8 1,890
73 135 10-9 1,945
T4 180 110 2,000
75 225 111 2,060
76 270 112 2,120
77 315 113 2,180
78 355 114 2240
79 400 115 2.300
80 450 . 116 2,360
81 500 117 2,420
82 550 118 2,480
83 600 . 119 2,540
84 650 120 2.600
85 700 . 121 2,665
86 750 122 2,730
87 800 123 2.795
88 850 12:4 2.860
89 900 125 2.925
a1 1,000 127 3,055
92 1,050 12'8 3,120
93 1,100 129 3,185
4 1,150 130 3,250
95 1,200 131 3,325
96 1,250 13-2 3.400
97 1,300 133 3,475
99 1,400 135 3.625
100 1,450 136 3,700
10-1 - 1,606 187 3.775
102 1,560 138 3,850
10-3 1,615 139 3,925
10'5 1,725




APPENDIX AE. Vi .
\ .

! SHEWING AREAS OF RAINFALL OF THE
| CAUVERY CATCHMENT

¢ ScALE I=32-MILES

~
APPENDIX A.E. VI
Statement of annual surplus yield for catchment as corrected by Assessor after deducting
supplies stated to be used by Madras. )
|
1 Irrigation
| Coluwn ¢ of ! Amended supply, Amended r
Your. ! Appendix VI | Added. ?‘1"‘9 oolumin ¢ of quantities &
| of Ma. 8-a. Oral. Appendix VI, | surplused. 8
! Ma. 8-a. 5
o z
| z
18901801 .. .. 2%8,196 14,105 292,301 204,209 88,092 N g
lso1-1892 .. .. .. ] : 336,899 16,275 352,174 34,892 117,282 ~ o g
1893-1893 .. e 382,685 19,690 402,276 246,837 165,638 ; d
1898-1894 .. .. .. Ui 3087789 10,715 406,487 309,618 96,944 %
1804-1895 .. .. . . 256,384 . 8,310 261,694 207,779 63,915
1896-1896 .. . 389,099 17,670 406,769 273,366 133,404 .
1896-1897 .. . 682,873 66,966 749,828 310,678 438,160
1897-1898 .. , 630,042 . 57,230 | 687,273 299,394 387,878 q >
1898-1899 | | 461362 20640 | 483,002 316730 | 167,273 N
1899-1900 .. .. . | 203,744 6,780 | 210,624 157,199 63,386 Y\
1ve0-1901 .. .. . 849,763 66,135 | 715,898 270,580 445,318 )
191-1902 .. . T ( 460,804 20,600 | 471,404 308,263 167,141 v ’ !
1802-1903 .. 419,532 | 19,270 431,802 263,984 167,988 .8 /
1903-1904 .. j 700,664 44,420 { 744,984 349,396 396,689 - "9 & !
1904-1905 . . | 329,269 19,140 358,409 218,300 142,109 ' \, z 2 ' o¢
1905-1906 .. 241,344 6,185 ! 247,489 176,636 70,863 ) !
1906-1907 .. 376,091 13,630 | 389,721 223,131 166,590 / ]
1907-1908 .. 139,258 | 31,085 | 470,293 241,760 228,643 : S\
1908-1909 .. 320,376 | 14,920 336,996 194,762 140,633 |
1909-1910 .. 566,016 20,640 | 586,666 273,464 314,192 . /
‘Tota) period 20 yeusrs ., 8,610,062 | 493,196 ‘ - 9,004,247 6,072,641 3,920,716 ! AN "
‘ 2 ’ M \
Annual avernges .. l 426,502 24,669 | 460,212 253,632 198,035 s ~ AN
—_ e e e | : 4 [») " ~ \‘
Norg.—Years in italics are taken as the worst years in Madrus evidenoce. * 5 .
3
<
h
8

Vandyke, Survey Office, Madras.

:8g: No. 1156 . - . ' _ 1914

ovles a8



AFPPENDIX A .E.VHI
DIAGRAM SHOWING THE RUN-OF F INMILL ION CUBIC FEET PER SQ.MILE
4 FOR '
VARIOUS ANNUAL AVERAGE RAINFALL FOR GOOD,AVERAGE ano INDIFFERENT CATCHMENT:

COMPILED & EXTRACTED FROM STRANGES INDIAN STORAGE RESERVOIR APPENDIX 2 .

X

O 10 20 30 40 50 60 70 8 90 00 0 120

A,

N.B. BUCKLEY GIVES THE TOTAL RUN OFF OF THE CAUVERY AS
29-6 Yo OF THE TOTAL RAINFALL VIDE PAGE (95 IRRIGATION - |
POCKET BOOK.

IRRIGATION COMMIS SION TOOK 35 Jo OF TOTAL RAINFALL AS
THE AVERAGE RUN OFF FOR ALL INDIA OF AVERAGE RAINFALL

Z, .
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. 3x74_.. / ' 9>
. :“‘5"; ‘ /ﬂFj 40
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ﬁ ) ﬁ .b‘sjé _ . : lg v

0 10 20 30 40 50 e 70 8 90 100 O 120
F ANNUAL RAINFALL IN INCHES® 3

:g ‘No. 1154 . ' Vandyke, Survey Office, Madras.
Bies 835 1914
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APPENDIX A.E. XII
APPENDIX A.E, XI. '
] ] 774, 7 Comparison of variations in supplies for the same years based on the assumed T-0 feet limit
Comparigon of variations in area irrigated in the Delta for twenty years 1890 £, 1909. at the Cawvery Dam (1890 to 1909).
P N—_
! Aren taken B Percentage. ! . Percentage.
Yeoar. from diagram)  Average. T R : . Water osed. Average. B
Ma. 9. ' Plus, Minus. Yeur : 8 Plus. Minus.

1890 .. .. .. .. .. | 1,018,000 [ 1-8 1890 . .. - .. . 204,209 | r . 19-48
1891 .. .. .. .. .. 1,018,000 13 .. 1891 . . . . . 234,892 . 7-40
1892 .. .. .. .. .. | 1,020,000 20 .. 1892 .. .. . . .. 246,687 .. 276
1893 .. .. . .. .. 993,000 .. 70 1898 . . .. .. L. 309,618 2203 ..
1894 .. . .. .. .. 992,600 .. 76 1894 . . . . .. 207,779 .. 1808
1886 .. . .. .. .. 993,000 .. 10 189 . _. - o o 273,366 7.78 R
1896 .. e .. .. . 990,000 .. 100 1896 ; .. . L. o 310,678 2248
1897 .. . .. .. .. 996,000 .. 40 1597 . .. . .. .. 209,394 18-08
1898 .. .. .. .. . 991 ,800 .. 90 1898 . . .. .. .. 315,780 24-48 v
1899 .. .. .. .. .. 964,000 .. 360 o . . . o 157,199 .. 38-02
1900 0 0010 | 1000000 |F 1,000,000 0-01 . \ 1+ 27058 | & 268,632 ¢ o-88 ‘
191 .. .. .. .. 1 1,001,000 l 001 . wol | sesiaees 1976 .,
1902 .. .. . .. .. 996,000 : .. -40 1902 o o o . B 263,964 407
1903 .. .. N .. .. 993,000 .. 70 1908 .. . . . . 349,396 37:76 ..
1904 - . .. .. .. | 1,000,000 . 1904 o . . .. .. 216,300 .. 14-72
1905 .. . .. .. .. | 1,006,000 ‘60 . 1906 .. . .. .. .. 176,636 .- 30-36
196 .. .. .. .. .| 1001000 01 . 1906 .. .. .. 1l a23am . 122
1907 .. .. .. .. .. | 1,010,000 1-00 1907 . . . . . 241,750 . .. 468
1908 .. .. .. .. .. | 1,011,000 1:10 1908 . . .. . . 194,762 .. 28-21
1909 .. . .. . .. | 1,013,000 1 1-30 1908 .. .. o - 272,484 | L 7:43 ..

\
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APPENDIX A.E. XIII.

Oomparison of variations in A.E. XI and XII.

Remissions. Year. Water. Aren. I’ Remarks.
- | ]
BB, ! |
}gg? — lgig i i %g Reduction in supply coincident with increase in ures. Note record
1892 - 978 ‘ + 20 area with 20 per cent. below normal supply in 1890.
1893 + 22031 — 07 | Ineresse in supply not reflected in area.
1894 —18:08 1 — 076 | Decrease in area very small compared to supply.
.. 1896 | + 778 1 — 070 h
'1.1,837 }gg? i‘ gégg _ (1)2 : Considerable increase in supply has not led to increase in area.
.. 1898 + 24-48 - 09 |
6,27,295 1899 — 388:02 — 3:60 | Considerable decresse in supply comparatively small deorease in
| arex.
3 . . s .
1;,5;5 %gg? i 13% i gg} } Increase in area very swall us compared with increase in supply.
.. 1902 + 407 — 04 Increased supply and reduced area.
.. 1903 -+ 87:76 - 07 Considerable increase in supply and reduced area.
67,067 1904 — 1472 .. Average area with 15 per cent. reduced supply.
15,857 1905 | ~ 38036 -+ 06
44,969 1906 — 12-02 -+ 0-01 | | Decrease in supply coincident with increase in area. ‘I'he deorease
6,671 1907 — 468 + 10 in supply was very considernble in 1906 and 1908.
35,208 1908 | — 2321 | 411
26,470 1909 + 742 - 13 Bame area as in 1891 when decrease 7-40 per cent. in supply was
equal to 7-42 per cent. inoreased supply in this year.

Yeurs in italics are quoted as bad years in Madras evidence.

81

APPENDIX A.E. XIV.

Statement showing number of days various gauges were reached in typical years.

| , i : v |
Month. l 501561606570 Month. ‘6-0’ 65 |60 6570
N N S I SR U SRR VS A SO
T \ : !
1890. | 1904. !
June 30 .. 0.1 .. .. |June .. .. .. L. 2311916 |10 6
July 17114 ] ot 9 ‘g|Juy e .o .. ls1{s1031]30]e7
August 81126161 9+ 7|August .. . . 241200161412
September 3| 1(..1... ..|September .. .. .. ] 81 6 2|1
October 1o 8] 3| 3. 3}October .. . .. R T I T |
November 17 1 14 | 12 § 10 9 | November .. AU
December P SRV U . | December .
T'otal 81 1633931 27 Total .. (96|80 65| 54| 45
1896. 1905. |
June 91 91 91 9 9 | June .. .. .. .. 2 2 1 1
July 131131292 28|duly S ... lus{21]2 1716
August 81 131 31|27 23)August .. . . LYy 7 5 4
September 29 | 22112 | 5 .. |September .. . .. Lt 71 2
October 16) 9| 8| & 6 1{OQctober .. .. .. |14 8 6| 2 1
November 14| 8! 3| .. .. |Novembher .. . .. S R IR IR OO
December 12 7 6 2 1 | December .. .. e R I AP .
Total .. [143 [L18 | 99 | 74 | 61 Total .. |70 | 53|41 |27 21
1899. 1908.
' 1
June 8 7 6 [ 5 | June .. .. .. PR N
July 20117116 ( 11 8 |July .. .. .. .. 126 | 24 |22 20 ' 17
August 4 4 11..1 .. August .. . .. .1 3028 (2218 (17
Septen.ber 21 |16 | 12 8 4 | September .. .. .. .. 7 5 2 1] ..
Ootober .. ot oo | .. | October .. .. .. .. 6| 6 1 1 1
November .. Novewber .. .. .. .. 1 .
December .. December ..
Total 53 | 44 | 34 ) 24 | 17 Total .. | 70| 62 47‘ :(T’ 36
Comparison of results.
Year. Number of days. Area.
PER CENT.
1890 27 + 18
1896 61 - 10
1899 17 — 38
1904 . 45 Normal.
1905 21 4+ 05
1908 35 + 13

21
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Estimate of surpluses available after provision of the irrigation supplies corrected to the limit flow

Yeur.

1

1896-97
1897-98
1898-99
1899-00
1900-01
1901-02
1902-03
1903-04
1904-05
1905-06
1906-07
1907-08
1908-09
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APPENDIX A.E. XVIL

under the award on issue 2 (b).

Yearly total of
natural diecharges
limited to 1,966
millions cubic feet—
column (2) of

Amended total
natural flow of
Aganda Cauvery—
column (4) of

AE. VIL Mo, 24 ().
2 3

749,828 291,386
687,272 274,169
483,002 302,688
210,524 151,560
715,898 249,435
471,404 286,394
431,802 264,808
744,984 330,867
358,409 200,909
247 489 177 696
389,721 219,640
470,203 231 579
335,295 176.913

Amended surplus
available.

4

458,442
413,103
180,314

52 964
466,463
185,010
166,994
414,017
157,500

69.793
170,081
238714
158,382
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APPENDIX A.E. XVIIL

Statement showmg effect of flood sncrements to irigation supplies on the quantities shown by

Month.

Jane ...

August

‘Beptember .

‘October

July ...

August

-September

July

August

()

(1)

L@

(2)

Madras as * logses.”

Half-monthly Diminution -
;;u;é)ely ii;ﬂibed ;o ]?sbeluim:d 2: s}nl;;])flyml(;;tihtl(yi
’ — mn 3, 8 Madras— —
Ma. 24, ta_ble :zlumyn 4, tab?e oo;’lomifgo Ma. Remarks
XIt. XII 26-A 1-13 (c).
2 3 4 , 5
1§99. .
19,106 202 21,045 Fioss more than covered
. by flood increments.
6,868 273 6,868 Loss not covered—
material.
. 1904.
13,649 988 13,649 Loss not covered—
‘ immaterial.
13,377 725 13,377 o eB:.
1905.
24,639 214 27,020 1
P o . 24:932 4088 moreDtoh.a,n covered.
20,437 161 - 21,937 Do. .
14,449 60 14,449  Loss not covered—
91009 ‘ i material.
, 22 21,416 Lioss more than covered.
1908.
20,574 393 23,537 Lioss th
29608 . 596 1065 O pam eovered.
26,404 90 28,002 Do.

In the abovg stgtemeut material and immaterial loss is to be read as defined in paragraph 46 A.E., Part 111
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APPENDIX A.E. XiX.

Statement showing percentage of losses between Sivasamudram and Cauvery Dam '

reckoned on Cauvery flow.

Average

Nuomb Av
o e fwat A S
days. dram. ()au?‘ery. Cauvery.
1 2 3 4 6
1902,
June 4 2.103 1,166 . 937
September ... 3 2,498 182 . 646
Do. SR { 2,026 1.897 129
1903.
August 5 2,140 1,852 288
September ... 2 2,387 1,937 ° 400
1904.
July e T 2868 . 2,607 261
Do. 6 2,260 1,797 463 -
August 4 2,076 1,474 602
Do. cee e 11 2,150 1,334 826
September ... et 6 2,278 1.291 987
Do. oo.  ii e e .. B 1,854 1.069 785
1905. .
June ... .. .. . .. 8 1,903 1,319 584
July . 2 1,879 1,432 447
August oes v 1,953 1,420 533
Po. 9 1,901 1,367 534
September ... .. .. .. .. 4 1.880 1,383 © 497
Do. vee 12 1,271 966 305
1906.
June 3 1,901 915 986
September ... 3 1,645 1,203 442
1907.
Jane: e e e e B 1,979 1549 430
September ... - ... 2 1,535 1,180 355
1908.
July O 2,088 1,734 354
August 15 1,945 1,691 254
’ 1909.
July 5 2,119 2,034 85
“August ... oo 4 1,790 1,558 232

Loss between Percentage
Sivasamudram of Joss on

Cauvery
flow.

8

804
349
68

- 155
206

10-0
257
408
62-4
764
734

442
312
3756
39-0

36:0 -

316

1077

367

217

300

. 204
150

WHOLE PERIOD

THIRD WEEK- - - -L - . 20- 6 -

A. E. APPENDIX XX

- _15%- -§ - - - - Limit flow 22,750

20,000

= --=16,500 = Stage of flow at C. dam
at which value of fm

Eq (C) para (10) is likely
to change from to .

FIRST WEEK - - - ~ - fox
SECOND - - - - - -10,000 17+ 5§ %
| AVERAGE- - - - - -4 -14- 14O

FiG |

5,000 Reference para 93 A. E. III

VALUES OF f-

e VALUES OF f +

80,000 - --13% - - - From A. E. App XIX
For July 1904
* 25,000
._.____,17.5/,__-_ Limit flow 22,750
20,000
FIG i )
Reference para 95 A. E. III 15,000
10,000
5000-----28 X From table A. E. III -
para 95
J\L;
Reg: No. 985 . 'Zinco., Snﬁey Office, Madras.

Copics — 100+ 300

1914
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APPENDIX A.E. XXT.
Sample table for regulating impounding at Hannambadi ensuring the limit flow only at the Cauvery
' Dam column 9 up to the point il which it must be exceeded due o natural causes.

C]aj‘;;;’ry KFrom From Né‘:;m] l - | Value at i o Total .; 4 Amount held
tural annsm- other | Kannam- | pounded. ' Passed on. Cauvery. | jauvery after: back from
ne badi. souroes. : ; hh impounding.  Cauvery.
flow. badi. | ,‘ i
T LT Rl T - | = "'_i’ -
2 3 4 » 5 1 6 7 ! 8 i 9 I 10
!
65 1,968 983 983 1,180 .. 1,180 ‘983 1,466 .
66 2,020 1,010 | 1,010 1,212 65 1,147 a66 1,966 54
67 2,090 1,046 | 1,045 1,259 154 1.106 921 1,966 124
68 2,160 1,080 | 1,080 1,296 233 1,083 886 1,966 1v4
89 2,230 1,116 | 1,115 1,338 317 1,021 861 1,966 164
70 2,300 1,160 | 1,160 1,380 401 979 816 1,966 |+ 334
71 2,415 1,208 1,208 1,450 540 910 768 1,966 449
7-2 2,530 1,266 1,266 1,518 677 841 701 1,966 664
73 2,646 1,322 1.322 1,686 813 778 644 1,966 879
74 2,760 1,380 1,380 1,666 963 703 686 1,965 794
75 2,875 1,438 1,438 1,726 1,091 634 528 1,966 909
7'6 2,994 1,497 1,497 1,796 1,233 563 469 1,966 1,028
77 3,113 1,666 1,656 1,867 1.376 492 410 1,966 1,147
78 3,297 1,614 1,614 1,437 1,515 422 362 1,966 1,261
79 3,346 1,673 1,673 2,008 1,645 363 293 1,966 1,380
80 3,470 1,736 1,736 2,082 1,801 281 231 1,966 1,604
81 3,698 1,799 1,799 2,159 1,969 200 167 1,966 1,632
82 3,726 1,823 1,863 2,236 2,112 124 103 1,966 1,760
83 3,854 1,927 1,927 2,312 2,266 47 39 1,466 1,888
8-4 3,982 1,991 1,991 2,389 2,389 .. - 1,991 1,991
85 4,110 2,066 2,065 2,466 2,466 2,006 2,066
85 4,238 2,119 2,119 2,643 2,643 2,119 2,119
87 4,366 2,183 2,183 2,619 2,619 2,183 2,183
88 4,494 2,247 2,247 2,696 2,696 2,247 2,247
89 4,622 2,311 2,311 2,773 2,773 2,311 2,311,
90 4,760 2,876 2,376 2,850 2,850 2,376 2,376 "
9-1 4,884 2,442 2,442 2,930 2,930 2,442 2,442
9-2 5,018 2,509 2,609 3,011 3,011 2,609 2,609
9-3 6,162 2,676 2,676 3,001 |, 3,091 2,616 2,676
9-4 5,286 4,643 2,643 3,171 3,171 . 2,643 2,643
96 5,420 2,710 2,710 3,152 3,262 . 2,710 2,710
9.6 6,66 2,778 2,778 3,334 3,33¢ .. 2,778 2,778
9-7 6,692 2,846 2,848 3,415 3,415 .. 2,846 2,846
8-8 5,828 2,914 2,914 3,617 3,617 .. 2,914 2,914
9-9 6,964 2,982 2,982 3,898 3,698 .. 2,982 2,982
10-0 8,100 3,050 8,060 3,660 3,660 .. 3,050 3,050
10-1 6,251 3,126 3,126 3,760 3,760 e 3,125 3,125
10-2 6,402 3,201 3,201 3,841 3,841 .. 3,201 3,201
10-8 6,653 3,276 3,276 8,931 3,681 > 3,276 . 3,276
10-4 6,704 3,362 * 8,362 4,022 4,022 3,352 3.352
10-6 6,866 3,427 3,427 4,112 4,112 3,427 3,427
10-6 7,007 3,603 8,603 4,204 4,204 3,603 3,503
107 7,159 3,680 8,580 4,296 4,296 3,680 3,680
10-8 7,311 3,866 3,866 4,386 4,386 3,666 3,665
10'9 7,468 3,731 3,731 4,476 4,478 3,731 3,731
11-0 7,616 3,808 3,808 4,670 4,670 3,808 3,808
L]
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APPENDIX AE. XXII.

Sample table for regulating impounding at Kannambadi ensuring increments over the limit flow
column 9 from the commencement of itmpounding.

‘ ‘ APPENDIX A E. XXIII.

) Natural T t held . 4 :
Cai;::::y From F&om fow. dme pd on, | Velue at cm::::;lv :tfter Aﬁﬁﬁ"m.fg Estimate by the Assessor based on the Cauvery Dam records of quantities of water impounded at
Gauge. | [ atural K{::;?m- eources. | Kannam- | pounded. "| Cauvery. | jioonading. | Cauvery. Kannambadi and withheld from the Cauvery for the years i899-1900, 1904-1905, 1905
fow. badi. N , T . 1906 and 1908-1909 under table Appendiz XX1I.
1 | e 3 ¢ 5 6 7 8 9 o ;
— - Total flow, Reduced \ Resulting
: 1.180 1,180 683 1,968 .. Month and date. Gauge. éAganda Impounded. from ‘ flow,
o ;:ggg 1 ﬁ?g 1 .g?g 1,212 32 1,180 | 983 1,993 1 e ceavery | Caavery.
67 2,090 1,045 1,045 1,259 79 1,180 983 2,028 o7 . 7 ! B T .t |
68 2,160 1,080 1,080 1,206 116 1,180 983 2,083 13 ! 2 8 4 b ‘ 6
69 2,230 1,16 1,116 1,338 168 1,180 983 2,098 167 - e —
770 | 2,800 | 1,160 1,10 | 1,380 200 | 1180 983 2,108 294
1 2,415 1,208 1,208 1,450 |- 270 ,180 ,
,',’.2 2550 1'265 1265 1518 338 1,180 983 | 3,248 :2?, 1899-1900.
78 | 2646 | 1322 | 1,328 | 1,686 106 | 1,180 983 3,300 397
7-4 2,780 1,380 1,380 1,856 476 1,180 983 2,363 g (19 82 3,726 3,112 1,760 1,966
76 2876 | . 1438 1,438 1,725 546 1,180 983 3,421 454 [ 20 86 4,238 2,543 2,119 2119
76 2'994 1,497 1,497 1796 616 1,180 983 2,480 b4 ' a1 88 494 2,696 2,247 2,247
e 118 1566 1666 1867 687 1,180 983 2,539 674 June T 82 3.726 2.112 1,760 1,966
78| 3297 1614 1,614 1,937 67 | 1,180 983 2,697 830 23 73 2,645 818 ‘679 1,966
79 3.346 1,673, 1,673 2,008 828 | 1,180 283 2,656 690 24 65 1,986 . .. n
80 3,470 1,735 1,736 2,082 902 , 1,180 983 2,718 ng. : -
o 3598 1709 |- 1799 2,169 979 1,180 983 | . 9,782 20,745 10,276 8,666
82 | 376 | oses | 1863 | 2236 | 1,056 | 1180 %8s 2,846 oes = -—
83 | 3864 | 127 | 1,027 | 2312 | 1,132 | 1,180 983 2,910 s (3 67 2,090 164 124 1,086
84 3982 | 1,991 1,991 2,389 1209 | 1,180 983 2,974 1,008 4 82 3,726 2,112 1,760 1,966
85 3110 | 2065 2,056 2,466 | 1,286 | 1,180 983 3,038 1,073 b 86 4,238 2,643 2319 2119
86 4038 | 219 211 | 2543 | 1,363 1,180 983 | 3,102 1,136 6 8-4 3,982 2,389 1,991 1,991
87 4366 @ 2,183 2,188 | 2619 | 1,489 1,180, 983 3,168 1,200 7 83 3.854 21266 1,888 1,966
8-8 6494 2,247 2,247 | 2,696 | 1516 1,180 983 3,280 1,284 8 80 3,470 1,801 1,604 1,966
890 | a6 | 23 | 23l | 2778 | 1693 | 1180 983 3,294 L . 9 LT 2,876 1,00 909 1,966
90 4760 2,376 2,376 2,860 1,670 1,180 983 3,368 ) July. . .4 10 y 71 2,415 640 449 1,966
i 11 . 67 | 2,090 154 124 1,968
12 o 66 | 1,966 .. - .
13 oo 69 ! 2,230 317 264 1,966
14 . 73 2,646 813 679 1,966
16 A 69 2,230 317 264 1,966
L16 . i 65 . . ~
1 37,811 14,496 12,075
. | - i
7 | 6 2,020 86 B¢ | 1066
9 - 69 2,230 317 284 1,966
19 ! 7-0 4,300 401 384 1,966
September .. < 20 | 77 3,113 1,376 1,147 X 1,966
O 68 2,160 233 194 | 1.966
22 .. . 7-1 2,415 540 449 1,966
;23 ‘ 74 2,760 963 794 1,966
; | 16,998 3,884 3,236 .
| o _ —
) . 1904-1905.
(16 71 2,416 510 449 1,968
17 68 I 2,160 233 T194 1,966
23 76 2,994 1,233 1,028 1,066
24 88 ! 4,494 2,696 2,247 2,247
Jane J2 84 3,982 2,389 1,991 1,991
"1 26 73 2,645 813 679 1,966
, 27 70 2,300 401 334 1,966
28 67 2,090 154 124 1,966
| 29 67 2,090 164 124 1.966
[ 30 68 | 2,160 233 194 1,966
_—
o 27.330 8,846 7,364 19,966
}

. 23,
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Estimate by the Assessor based on the Cauvery Dam records of quaniities of water impounded at
Kannambadi and withheld from the Cauvery, etc.—cont.

91

Estimate by the Assessor based on the Cauvery Dam records of quantities of water impounded at
Kannambadi and withheld from the Cauvery, ete.—cont.

‘ .
Total flow, ‘ Reduced ’ Resulting |
Month and date. Gauge. Aganda Impounded. from flow, Total fow, Reduced Resulting
Cauvery. ! Canvery. l‘ Canvery. Month and date. Gauge. Aganda Tmpounded. from fow,
} | Canvery. Cauvery. Ciuvery.
2 3 5 T
! = J _ . .[7—~.4,, l[ ! 6 1 2 l 3 4 B 8
1904-1905—cont. 1905-1906—cont.
1. . . ‘
(1 74 2,760 055 704 1,066 Fa [ L8160 1,001 ¥09 1,966
2 74 2,760 953 794 1,966 Avgat .3 [ aare e 09 1,966
3 74 2,760 953 794 1,966 . 72 2o 091 909 1,966
: 80 3,470 1,801 1,504 1,966 L5 . o S 677 584 1,966
5 84 3,982 2,389 1,991 1,991 2,020 65 54 1,966
6 109 7,463 4,476 3,731 3,731 . ~
7 o 11-0 7,616 €570 3,808 3,808 13,175 4,015 3,345 9,830
8 . 108 7,311 14,386 3,666 3,65 16 . - -
9 o 10-3 6,668 3,931 3,276 3.276 October wo o n Jais 540 449 1,966
10 9-4 5,285 3171 2,643 2,643 : o 1020 66 b4 1,966
11 85 4,110 2,468 2,066 2,066 .
12 83 3,854 2,266 1,888 1,966 4,436 605 503 3,932
13 86 1,238 2’543 20119 2,119 ‘
i 14 7-8 3,927 1,516 1,261 ],962 ‘
uly T 7.9 2,530 671 5684 1,98 _
16 7.6 2'994 1,233 1,028 1,9952 1908-1909.
17 75 2,870 1,091 909 1,9 [ 6 75 2,876 1,09
18 . 73 2,646 #13 679 1,966 7 82 } 3,726 2'11; 1 ?3‘3 i'ggg
19 71 2,415 540 449 1,966 8 73 | 2,645 "813 679 e
20 70 2,300 401 334 1,966 9 70 | 2,300 101 334 Loes
21 7.3 2,645 813 679 1,066 ‘10 . 72 2,630 677 664 1’966
22 ., , 71 2,416 540 449 1,966 1 . 76 2,875 1,091 909 1’966
23 69 2,230 317 264 1,966 12 . 67 2°090 ’154 124 1,966
24 70 2,300 401 334 1,966 18 . 68 2,160 233 194 1oos
25 76 2,878 1,091 $09 1,966 ) 19 . 67 2,090 164 124 1’9“
26 75 2,876 1,091 909 1,966 Jul 21 ) 71 2,416 540 449 1,966
27 76 2,876 1,091 %09 1,968 v k! : 74 2,630 877 564 000
28 76 2,876 1,091 909 1,966 23 . 76 2,994 1,233 1,028 i'i}gg
29 71 2,415 640 449 1,986 ;; p 33 | 3,854 2,266 1:888 168
T o - — . .. : 3,982 2.3 !
1,04,664 48,102 40,087 64,664 26 80 | 3.470 ] 6(8)? i'ggi }’322
= . — 27 76 2,994 1,234 0 ’
(7 7' 2,876 1,001 bo9 1,048 28 82 3,716 2,112 1750 1268
8 76 2,876 1,091 409 1,966 29 . 8'8 4,494 2:696 2:247 2’24;
9 75 2,876 1,001 909 1,966 30 87 4,366 1,619 2,183 2118:
10 78 2,904 1,233 1,028 1,966 L8l 84 3,982 2,589 1,991 oSt
1 . 75 2,875 1,001 909 1,966 N e ' 1,991
12 , 76 2,994 1,238 1,028 1,968 2 i 99 o N
Avgust .. 33 78 2'994 1233 1,028 1,966 62,098 36,690 12,230 39,868
14 76 2,876 1,091 909 1,468 ) 81 P —
15 76 2875 1091 909 1,966 ' 7 Ty 1aoe 1,692 1,966
16 76 2876 1,091 909 1,968 3. 71 2’415 640 1,147 1,966
17 75 2,876 1,001 909 1,986 e 7.3 2,630 e et 1,068
18 71 2,415 540 449 1,086 fe 80 3,470 1,801 Ltot Dese
19 67 2,090 164 124 1,968 l 6 .. 86 4,110 2:466 2'065 2'052
" —— 1 g 8-9 4,822 2,773 2'3]1 2'311
36,487 13,121 10,929 26,668 J g 93 5152 o 2311 2311
— Avgust .. 9-4 5,286 3,171 ' 9
Beptember .. 18 .. .. .. .. 70 2,300 401 384 1,066 oe 10 89 oo 2,7; : 2,848 L6148
' B ‘ 13 6. suss 2,643 2,119 2,119
N 89 8,470 1,801 1,604 1,966
| 1 77 3,113 1,376 1147 1,906
1905-1906. 16 T8 yag 203 794 1,966
16 7-2 2,630 677 HH 1060
June .. 2% 66 2,020 86 64 1,966 17 7:0 2,300 401 : ae
& 76 2,876 1,091 900 1,968 (18 66 2,020 66 834 1,966
3 7-4 2,760 953 794 1,968 ' 64 1,966
4 ] 75 2,875 1,001 909 1,068 9 2%
5 76 2,876 f 1,09 09 | 1,956 October : 61,994 29,204 24,387 37,607
6 T4 2,750 | 963 794 1,968 oto 9 . 2.300
7 66 2,020 ‘ 66 64 ! 1,966 Jannary ‘4. ;.3 5’330 ¢ :gf 334 1,966
12 70 2.300 f 401 334 1,988 ' * 334 1,968
13 75 2,876 1,001 909 1,966 - L
14 68 2,160 233 194 1,966 ST
July .. e g5 70 2300 | 401 334 1,966
24 88 4,494 2,696 2,247 2,947
26 99 5,018 3,011 2,600 | 2,609
26 93 6162 | 4,081 1,576 2,678 \ :
27 86 4,238 ; 2,643 2,119 I 2.119 .
28 77 3113 ! 1,316 1,147 1,968
29 70 2,300 101 334 1,966
30 7-0 2,300 401 334 1,960
|31 70 2,300 401 334 | 1,966 *
64,715 . 21,289 17,740 | 36,976
i 1

24



. IX A.E. XXIV.
APPENDIX A.F. XXIIL-A. APPEND
. Y- ) ; ;i ing at Kannambadi on Madras supplies during the actual
Estimate by the Assessor based on the Cauvery Dam records of quantities of water impounded at Statement showing effect of lmP"“"d’"egmds of impounding,
Kannambadi and withheld from the Cauvery for the year 1899-1900 under table XXI1I. r '
' N T B e . = 2= |5 | =
g s001F 28 (80| |22 1% |1
| 'Total flow, Reduced Resulting % g s 5 3 -5 ] = l 3 -
Month and date. Gauge. |  Aganda Impounded. from flow, =" = %, S g ° g7 \ | g
s . i Caavery. Cauvery. Cauvery. EE " £ @ < B = = P o
I ) )= 22 <'g 5 @ .5 | & | 3 =
R S S A — A N g5 | 5 cBRE k: €% | T s
1 2 3 ¢ 5 6 Cu s o= Dy 5 a5 | £ ]
, R — — Poriod of ] ot 2 L N L3 25 g ‘ . 3
(1¢ . 89 3,726 1,066 880 2,816 impounding. £ | &£ | B BES k3 a8 Ss. 1z | E. | %
St I A R N ™ I AR RN A R AR )
2 .. .. .. .. . , B , , ° = o g o~ 3 =} -3 =]
June 9 22 81 3,726 1,066 880 2,848 . . = SE 38 | 2vd |58 =8 g3 g | =g § 2 =
] 23 ‘73 2,645 . 408 340 2,306 5 = o EES [B82 | By 253 a2 53 £
24 65 1,966 . o ) 2 gg Eﬂ :_5;:.3 Cg“o B jn—o ! éﬁ. £ ° S
—_— —_— — - = . - i T R R
___20,795 5,397 4,600 14},:329 ---------- : 2 3 s f 5 6 7 8 | 9 10 11
[ 3 87 2,090 79 62 2,028 .
¢ 82 3,726 1,056 880 2,846
5 86 4,238 1,363 1,136 3,102 1899-1900.
6 84 3,982 1,209 1,008 2,974 5 2,148 . 9,648
! 33 3:854 1,132 s 2,910 Jute 19—4.. .| 6 ;gg;g ! o8t 1500 arree | anite 3 20,800 ¢,936 28,656
0 3,470 902 52 2,718 - ly3—15 .. .. 18 ’ . ! 0ia 13 R . 6,686 | 7,076
July <9 75 2875 646 454 2,421 g;‘;m,,e, 7, 9| 7 I! 16,998 ( 3336 7,004 13762 13,762 | | Tore
’ 10 71 2.415 270 224 2,191 19—23. ! ‘
11 67 2,090 79 62 2.028 .
12 65 1,968 .. . .. ~1905.
13 69 2,230 158 132 2,098 1904-19 06 3680 16.386 |
14 75 2,645 108 840 2,305 364 27,237 19,966 | 19,660 306 3, ,
15 69 3,280 158 132 2,098 '.}3;1; 1o B0 ; 20 j 1oy e ! suont J‘ 41648 | 64,567 | ALy TBET| 600 1816711 10,470
-— e . ’ I 0.99 9,843 '16,658 s v y H
—e »‘ ep mn .. y
(7 66 2,020 32 27 1,998 -
v .. L 69 2,230 158 132 2,098 - 1905-1906.
1 .. . . 7-0 2,300 200 167 2,133 .
September ..¢ 3¢ . 77 3,113 687 674 2,639 . 2,020 B¢: .. ' 1,966 1,966 b4 368 | 1,608
21 68 2,160 118 97 2,053 June 25 .. " 1 D20 j i : : 10.005 | { 28:999
22 .. . 71 2,416 270 224 2,191 . Jug_p-on n=e g 67,890 | 21,085 | 31,461 46,805{ 46,218 | 1,687 | 36,800 | 10,
23 .. e 74 2,760 406 340 2,420 ok, ' ‘ :
- August 1—6.. oo
16,998 1,869 1,561 15,437
! 1908-1909.
, 68
July 613,18, 19, | 20 | 62,098 22,230 | 47,206 39,868 39,320 | 548 32,000 | 6,8 }56,745.
Avant 118 13J 61,004 | 24,387 ' 39,426 | 37,607 | 36,368 ‘ 2,219 | 28,800 l 6,088 1) .
ugust 1— .. ' j .
' °
]
_—
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APPENDIX AE. XXYV.

Ma. 20, Jamabandi extracts, considered in detasl for the four bad years on the evidence regarding
crop outturn.

1889 agtributes bad outturn to low freshes in the river June-middle August. This is not
altogether borne out by the gauge records, Volume ILI, Metur project; there was considerable
surplusing in June and July, and it is only from these surpluses that Mysore can be permitted to
impound. The low supplies in August would not have been affected by impounding as none

would have occurred. 1t is also to be noticed that much of the damage was due to excessive late
rains iu the delta. .

1904-05 attributes decline in area compared to that of the preceding year to unfavourable
character of the season owing to want of rain and insufficient supply of freshes in the river in the
latter part of the season. 'T'be statement as to the comparative area may be truc as applied to
the wholo district, but is not true as applied to the Cauvery irrigation ; the figures taken from the
diagram Ma. 9 amounting to 1,000,000 in 1904 as against 993,000 in 1903, and it may be uoted
that in 1903 the supply was larger than in 1904. L'he insufficient freshes in latter part of season
would not have been at all affected by impounding as none would havo been permissible.

1905-06—Distinctive features of the year, late commencement of wet cultivation due to
deficiency in July and damage from excessive rain later in the season.

The deficiency alluded to in July can only refer to rainfall not to river supplies, as records
show very good river supplies in July, aud very considerable surplusing ; as the Mysore impounding

Evould only have held back part of this surplus supply the cffcet on season could not possibly
ave heen felt.

1908-09—Decrease in wet cultivation attributed to freshes in the river being a month late.

But records show an inerease in area of 1-1 per cent. above average for twenty years; while
river gauges show that good freshes did not commence till 6th July, the July and August
supplies were very large, and large surplusing took place in both months: as the Mysore im-

pounding would ouly bave held back part of that surplus it could not possibly have affcoted the
season outturn.

ASSESSOR’S EXHIBITS.
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EXHIBIT A. 1.
INFORMATION PUT ON RECORD.

Nole.

For the purpose of examining whether any proportion could be fixed between the
seasonal flow of the Cauvery at Kannambadi and the flow of the Cauvery (Aganda
Cauvery) at the Upper Anicut, a diagram has been prepared showing by half-monthly
periods the flow of the Cauvery past Kanunambadi taken fromn the tables of half-
monthly flow furnished by Mysore and the recorded flow half-monthly of the Aganda
Cauvery at the Upper Anicut.

In making the computation two days have been allowed for time of transmission.
The reason for this is that high floods will pass from Kannambadi to the Upper
Anicut in nearly two days and it is high floods which would cause more inaceumcy in
results due to time of transmission than normal stages of river flow.

For the purpose of saving tune and controversy the figures of the flow at
Kannambadi as furnished by Mysore are utilised. Madras do not accept the figures
as giving correct results for the Lakshmanathirtha catehment and the plain ecateh-
ments below the anicuts of Alalkatte and Srirama Devar, but the discharges of these
“anicuts are accepted, and as these form the greater part of the discharge at Kannam-
badi the figures of Mysore are adopted as being the only ones available for a
congideration of the problem which the Assessor has asked should be studied by
both parties.

2. The diagramn shows in millions cubie feet, the half-monthly discharges of the
Cauvery at Kannambadi and at the Upper Anicut for the months June to January in
each year for which halt-monthly records of discharges at Kannambadi have been
furnished by Mysore.

Below this, a diagram shows the centages by which the half-monthly flow of the
Aganda Cauvery exceeds or is less than the flow of the corresponding half-month at
Kannambadi.

A table accompanying shows the ratio which the flow at the Upper Anicut bears
half-month by half-month to that at Kannambadi.

3. Tt will be seen from the diagram and figures that not only is the variation in
proportions of total flow very great from year to year, but it is very great when
comparing year by year the flow of the same half-month.

4. In the menth of July and first half of August the proportion shows Jess
variation than in any other, but it will be seen that even inthis mouth in 1906 the fow
at the Upper Anicut was for the first half of the month less than the flow at Kaunawm-
Jbadi, while in the year 1902 1t only exceeded it by 17 per cent.  On the other hand
in 1900 the flow at the Upper Anieut was over 21 times that at Kannambadi.

The average ratio—
Dischargo at Upper Anieut

Discharge at Kanmambadi ' et o 1627
for the second half of July in 1900 and in 1907 the ow wus only 15 per cent. greater
at the Upper Anicat than at Kannambadi, while in 1898 it was 32 ties as great.
The average ratio— ’
Discharge at Upper Anteat |
Discharge at Kanuambadi 18
In the first half of August in 1899 the flow at the Upper Anicut was only 5 per
cent. greater than that at Kannambadi and the flow in 1898 was only 15 per cent.
greater, while the flow in 1906 was 21 times as great at the Upper Anicut as at
Kannambadi. '

The average ratio—

1-644

Discharge at Upper Anicuat

Discharge at Kavnambadi ' = v 1010
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For the other half-months of the irrigation season the variation of the ratio in
different years is materially greater than the above.

5. As was expected the seasonal variation of average ratio is considerable, the
proportion in October and November being materially greater than in the south-west
monsoon or the dry months,

6. It will be noted that in a year in which the north-east monsoon fails (notably
1904) very low ratio figures are recorded while the reverse is the case for good north-
east monsoon years such as 1898,

7. It is considered thatany settlement on the basis of a fixed half-monthly
proportion between the flow of the Cauvery at Kannamnbadi and at the Upper Anicut
which will ¢ conserve unimpaired ”” the rights of Madras must not be materially
greater than the minimum recorded proportion.

Nothing even approaching the average proportion could conserve unimpaired the
rights of Madras and the table shows eclearly that even for the short period of thirteen
vears for which there are figures serious shortages of water must result from fixing
a proportion differing greatly from the minimumn recorded.

8. On the other hand the minimum proportion differs so greatly from the average
that adopting these or any figures approximating to these as fixed proportions must
result in leaving to Mysore much less water for impounding than under a system of

daily measurements of the discharges of the Cauvery, Hemavati, Lakshmanathirtha
and Kabbani proposed by Madras.

Further it is pointed out that under the system of fixed proportions it will be
necessary toneasure daily the flow of the three first-named rivers and this being so
the exira labour and complication of working the system proposed by Madins would
not be great.

9. The Madras Government are willing to make any turther examination which
may be proposed or desived by the Assessor. It is desired that if the Assessor wishes
further diagrams, figures or tables worked out that he will kindly indicate the lines
under which he would wish work to be carried out and the matter will regeive
immediate attention.

W. M. Euus, Col., R.k.,

23rd August 1918. Represenlative of Madras Government.
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Excrosvre Il to A. 1.

Letter—from Mr. M. NrrarrsoLr, Iuspector-General of Irrigation in Ludia and
Assessor, Mysore- Madras Arbitratiou case.
To—the Joint Secretary to the Governmont of Madras, Public Works Department
(Irrigation Branch).
Duted—Simla, the dth Septeraber 1913.
No.—34-1.G.

I have the houour to acknowledge the receipt of vour letter No. 264-0/13-1,
dated the 28th August 1913, enclosing a note by Colonel Ellis on the question
whether any proportion could be fixed between the seasonal low of the Cauvery at
Kannambadi and the flow of the Aganda Cauvery at the Upper Anicut. [t appears
from the note that the proportion of the Cauvery supply rveceived from the Kannmam-
badi catchment amounts on the average to roughly -6 of the whole : it would be useful
if this figure were checked by a caleulation of the run-off from the relative catehment
arcas based on the usually accepted ratios on the average rainfall of the south-west
monsoon. It will also be useful if you will kindly ask C'olonel Ellis to work out
to what extent Madras supplies would have suffered in the years for which data are
available on the assumption that the Mysore reservoir had been in existence and that
they had been required to pass on all supplies coning into the reservoir of less volume
than -6 of the maximum supply required at the Upper Anicut ; that is to say, assu-
ming, for example, the maximum supply required at the Aganda Cauvery as 26,000
cusecs, to what extent would Madras have sulfered if Mysore had passed on all
volumes reaching Kannambadi up to a maximum of 16,000 cusecs aud had only
stored the surpluses over and above this limit.

No. 3b-1.G., dated Hhih September 1913.

A copy with a copy of the note by Colonel Ellis with its enclosure ix forwarded
to the Chief Engineer, Public Works Department, Mysore, for information.

/
EXHIBIT A. 1 (a).

| Diagram showing half-monthly discharges of the Canvery al Kannambadi and
Upper Anicut for 1896 {o 1908,

[Not printed.]

EXHIBIT A. 2.

INFORMATION PUT ON RECORD.

Note by the Assessor on the method of computing yield from Kannambadi calchmend,
dated the Tth November 1913, ’

In continuation of my note of 27th October 1913, on the method of computing
yield from catchment Kannambadi areas B, and B, a comparison of yield from those
areas worked out by Colonel Ellis by the method defined in that note with the dis-

charges past the Ayarhalli anicut for certain months of 1913 gives a ratio of about
8: 7.

~ Hencem working out the yield for past years from aveas B, and B, I think
1t will be safer to apply this ratio to the results obtained by the method laid down in
my note of the 27th October.

M. NRTHERSOLE,
Assessor, Mysore-Madras Arbitration.
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EXHIBIT A. 3.

Note on the compulations of yield of lhe Canvery at Kannambadi prepared under the
instructions of the Inspeclor-General of Irrigation { Assessor,” Mysore- Madras
Cawvery Artitralion), daled 20th November 1913.

1. The Asscssor having accepted the Madras computations of run-off of B-3
catchment, similar computations of run-off of B-1 and B-2 catchiments have, on his
instructions, now been made on the following assumptions :—

The rainfall stations for B-1 catchmeont ave Conikoppal (Coorg) for the years
1896 to 1906 and Ponnampet (Coorg) for the years 1907 and 1908,

The rainfall stations for B-2 eatehmentare Hunsur and Periyapatna for the
years 1902 to | 908'? the records for the former are available in GOVGI'Um(,‘Ht of
India rainfall statistics and for the latter the rainfall records were furnished by
Mysore. ) ‘

No rainfall statistics are available for Periyapatna for the vears 1896 to 1901
and so Hunsur recovds alone have been taken for these yearsvfor computing the
ran-off of B-2 catchiment.

2. Slatement [.—'This shows the daily rainfall for the stations of B-2 catoh-
ment for the years 1902 to 1908 and from the total rainfall thus ob
average has been prepared for these years.

For the remaining years 1896 to 1901 of B-2 catehwent and for the years
1896 to 1908 of B-1 catelhinent rainfalls have beeu entered in the run-off m}_)lelN
directly from the Government of India rainfall statisties, there being no necessity
for tabulation owing to the existence of a single station for each catchmment for the
above periods.

tained daily

3. Ntatement [l~-Tables of daily net run-off into the Cauvery lave been
prepared for each month for B-1 eatehiment onthe following assumptions :—

The daily run-off of B-1 catchment which is taken as an « average calchment”
has been computed from Strange’s tables. No deductions have been made for tank
irrigation.

4. Statement [11.—Snmlar tables of run-off lave been prepared for B-2
catehment and a deduction of 10 per cent. for a bad catcliment has been made from
the daily yields under Strange’s figures.

5. Statement [V.—This shows the net run-oft of B-1 and B-2 catehments after
deducting 124 per cent. from the combined yield of the two catchments B-1 and B-2.

6. Statement V.—This is the final statement showing the daily fow vast

Kannambadi worked out on the following asswnptions :— ’ past

Column 2 shows the total discharges in millions cubie feet over
namely, Alalkatte and Svirama Devar dam (excluding channels).

Column 3 shows the net run-off from B-1 and B-2 catelinents arrived al in
statement 1V. :

Column 4 shows the total run-off from B-3 ecatchment as
in previous tables.

Column 5 shows the total run-off from A and B ecatchments
24+ 34 4). : ’

Column 6 shows the daily deductions to be made for
whole of B catchment.

7. In dedueti.ng for direct i.rrigation the whole area irigated by the Cauvery
and the Hemavati below the anicuts and above Kannambadi, aud the whole area
under the Lakshmanathirtha basin have heen taken as detailed below :—

the two anicuts,

already worked out
ze. (columns

direet irrigation for the

Direct

irrigation.
Cauvery below Alalkatte anicut and above Kannambadi ... llA,Lé?G
Hemavati below Srirama Devar dam and above Kannambadi 7,176
Lakshmanathirtha basin 9’166

Total ... 28,215

———

7

8. It is assumed that the irrigation counnences from the 16t June every year
and ends with the 156th December and deductions have been made for these periods

only on the following basis: -

TapLE showing the daily deductions to be made from June to December for direct irrigation

B-1, B-2 and B-3 catchments (28218 acres).

‘Totial disoharge

b
1
l Acres per Total eubic feet willions eubie
Months. ousug { perduy par . feet terday
: : acre for 28,218
acres,
- o T - 1
June . 2nd half . .. . .. ! 30 ‘ 2 RE 813
Tat half . .. L L o 30 2.}1‘89 81'3
July { nd half o . .. .. . 30 : v, R8N 813
[ Ist balf .. .. .. .. o 30 . 2RRN 81-3
August - 1 2ud half .. .. .. - . 40 ‘ 2,160 609
N N Iat half .. ! 40 2,180 809
September . {‘an half .. ! 50 : 1,728 . 48R
) 1st haif .. .. .. .. o {10 ],7:28 ‘ 488
Octobes 2nd half .. . - - - L0 L 458
1at half .. . .. . .. 60 1,613 ! 427
November {'Iml half .. 60 ' 1.513 : 427
Degenher . st haif 70 ‘ 1,236 \ 34-8

Yolumn 7 shows the net daily run-off past Kannambadi.
9. Statemen! VI shows the table of daily dizcharges at Kannambadi as per above

computations.

10. Statement VII shows the table of half-monthly discharges past Kannambadi
as caleulated by Mysore and as caleulated by the present methods under the directions
of the Assessor.

1. The only omission in caleulation made so far as is known is that no deduetion
Las been made for ¢ draw-oft?? of irrigation channels between 16th December to 15th
June.  This is the second erop and perennial cerops season aud no anformation is
available as regards the area of these crops enltivated. 'l‘_he figwres for these are
required for completing the statements of t.lwse month‘s, wlm}!n ha\'(e. heen abstracted
at present without naking any such deduetions. 'I'h.e imstruetions Qt the Assessor on
this point are to be taken. ln(lgwl t?w whole question of run-off i the dry months
appears to reguire separate consideration.

The table of ¢ run-off 77 computed from B-1 and B-2 catehments i the dry
senson  show results altogether at variance with the yields of A eatchment and
frequently shows yield of this small catehment mueh i exeess of the yield of the main
river Cauvery and the Hemavati as recorded over the anicuts at Alalkatlte and Srirama
Devar.

It is suggested that the Assessor should consider the conditions of  these
months and pass some orders regarding  the computation of '\‘ivl«l during the dry
season.

L}

W. M. Kius, Col, RE.
Madras Representulive.
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EXHIBIT A. 3 (a).

After discussion of Colonel Ellis’ note of 20th Novex‘nber 1913 regarding the
hot-weather discharges from the Kannambadi B catchment and examination of the
rainfall figures, I would suggest taking a constant run-off of 30 cugecs for second-
half December, January, February and March. For April, May and first-half June
the volume as calculated from rainfall divided by 2.

M. Nhrr RRSOLE,

25th November 1913. Assessor, Mysore-Madras Cauvery Arbitration.

11

EXHIBIT A. 3 (3).
Remarks on the computations for finding the discharges in the B calchment.

The application of Strange’s tables to find out the daily discharges can only give
very rough results. The tables are meant as stated in the book in page 18 to find
the gross discharge observations.

. 2. The rules for the classification of the statement of catchment as regards
humidity are all more or less empirical and cannot evidently be expected to give
reliable results. :

3. From the nature of things, the rainfall is confined to a limited number of days
in the year. As the computations give discharges only for such rainy days, it 18

-olear no account is taken of the sub-soil water which mainly goes to keep up the

flow in perennial streams like the Cauvery, the Hemavati and the Lakshmanathirtha
comprised in the area under question. According to this method even those rivers
should show no discharges on rainless days. ‘
4. The discharges in the B area are based on the formula—

C=S8 —(I 4 N), where

C = net discharge into the Cauvery.

8 = gross run-off as per Strange’s tables.

I = water required to fill the tank ayakat.

N = water required to fill the tanks.

g The formula so far as it goes is correct. But here Iis taken on the assump-
ion—

(2) That the whole wet cultivation in the catchment is simulta.neously
drawing water. ‘

() That even at the low duties assumed 30 for June-July and first half of
August no acoount has been taken of the tail water ; whereas the series of tanks one
below the other depend greatly on such tail water. At least one-fourth of the water
in these wet months generally finds its way to the lower tanks or into the river
direct. Also the duties for tank irrigation would be much less than the figures shown
above. :

(¢) The assumption that the deficit capacity of the tank (N) should be inade
up before there is any free flow pre-supposes that the whole of the catchment area
is fully and uniformly intercepted by the tanks. But as a. matter of fact in the B,
area alone, the unintercepted catchinent is 405 square miles against 970 square miles of
intercepted catchment. The drainage from the 405 square miles should be quite free.
Neither the tank replenishment nor the irvigation allowance affeets this area.
Hence the deduction for N as if it also applied to this unintercepted area vitiates
the results.

(d) The source of error becowmes very prominent when the value of C as
computed above becomes a minus quantity.

5. Colonel Ellis describes the process of dealing with the mimus results as
under: “1f Cis a plus figure, the tanks will again all be full on this date. If,
however, C is a minus figure, there will be no net run-off and the minus value of C

will be entered in column 9, being the deficit required to fill up the tanks.”

This means that the contribution from the whole area has been taken in one lot
and the unintercepted area is as it were calculated to make up for the minus figure.
This is evidentlg not correct. The same element of incorrectness would be appli-
cable for the deficit factor N even when C is a positive quantity.

6. A more correct method would be to cousider the intercepted area of 970
square miles quite as separate from the unintercepted area of 405 square miles. In
the case of the intercepted area the formula C=8 — (] — N) would no doubt be
right, but all minus results should be taken as zero, meaning that the area under

.cultivation is starved to that extent.



Iu the case of the unintercepted area € would be equal to S only without any
deduction factor.

7. The same remarks’apply to the B, catechment, where also the caleulations will
have to be made separately-for the mtereep’red and umniemeptul areas.

The figures could only be serutinised after the total discharges from the whole
of the B catchment were received from Madras at the end of November. After
finding the above sources of error a separate set of caleulations to find out the annual
vield have been made for the whole of the B catchment based on the yield curves
prepared by the Assessor.

Due allowance has been made for all the irigation on a liberal basis of 218
million cubic feet per acre. The resulting annual discharges are compared with
those arrived at by Colouel Ell3.

9. The differences vary from 1 per cent. to as much as 28 per cent. Such a
large variation clearly shows that the daily tables cannot be relied upon and cannot
be expected to give Satlsfa(*tory results when applied to the working of the reservoir,
particularly as these have been underestimated.

The total discharges as computed by Colonel Ellis inay, however, be taken as
giving a fair idea of the yield in the two monsoon seasons and would be serviceable
for fixing tentatively the proportion between the Kannambadi and Cauvery Dam
discharges.

KARPUR SHRINIVASA Rao,

18th December 1913. Mysore Represenla tive.

Statement I.
STATEMENT of gross yield from B catchment as computed by the Assessor’s diagram.
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Stalement I1.

S-S - S I ’ 5 g |z
S R R 5 g EXHIBIT A. 4.
- 5 lge | 8 | 2. | B2 | % g B , _
Year. g % :%5 2 Eg g | 48 g . *:;q; 8 Note on discharges of the Cauvery and Vennas.
he (2 2o = ] 1o
3 2% ‘E.:g' :E iéﬁ i g:j;- 3@ ':2 | ;D_; ’ The directions of the Assessor as regards the figures of discharges shown in
:‘E f% ‘f‘—;é g E :S?ég 1 w4 E %;’ ‘ 25 A Sir J. Benton’s note of 12th May 1911 wero'that. an investigation and enquiry should
[ £E . EE fg'fbi z ¥ " 2% 33 1 &8 £3 be made regarding the method of computation of these discharges and the data on
- e RO s oA i which sueh methods were based.
_ ! ‘ S R N 6 V’ T8 e 10 2. In compliance with these directions an examination of the old files relating
1896 .. . | es.056 | 50.164 | 10,836 | 66,120 | 205,974 | 350 304 216,140 ;z f - to the annual discharge of the Cauvery and Vennar has been wmade, but there is
1897 .. . . 66,830 | 50,164 | 10,836 pn,?gx‘ 218,384 274,378 236,603 | 3718??,, 1?:;(7, nothing m these to show how the discharges prior to 1901 were computed. There
iggg - - - 3?,?1; gg%g: %gggg ig::ﬁg; léﬁjﬁéz ’Sé'?if lgé'?gg 1o Dog b is, however, discovered one curve of discharges 1 the Cirele office file with details of
}38? - - . 2‘;,?2; 28'112: 1833;2 33’3?3, %;22: 3‘21:555‘ 247,803 72:?}531 ;333 method of observation and computation which was sent to the Chie_f' Engineer for
1902 .. - | s6.0%0 | 50164 | 10,836 | 46,254 | 188112 ' 331509 | 1onees 2708 ’ i . Lirigation in reply to a specifie call for the same (No. 8-V of 27th April 1894).
1908 .. - S S| hoded | 10 | 3222{ e Pl fooars 5?*’52; 19-28 ' This curve with the original papers deseribing the method of computation s
P 1 B T R Y put up.
1907 .. - | Shado) Bodse | 10,880 | 47,50l fé;i;gl 292?252{ 301808 | :gggj‘ e 3. A reference, however, to the daily discharges of 1393-94 and subsequent
" ! ’ ey ” 7741 188,063 ' 168,174 | 21,879 i 1183 \ years recorded in the water registers shows however that this curve is not the hasis
) e | on which the discharges of these years were recorded, and that the discharges recorded
arc for similar rear gauge readings generally materially smaller than those i the
table based on this curve.
We are left with no information as regards the basis on which the figures entered
R —_ in the water registers prior to 1901 were computed.

4. In 1901-1902 velocity observations with surface floats wero taken and from
the results of these, a curve was drawn and a table of discharge for rear gauge-readings
of the Cauvery and the Vennar was made.

This table formed the basis from which the figures in the water registers kept

Reforencs to unk rogisters and maps D . at t.,he Grand Anicut were (,-nl(jrv(l.fmlu 1901 to 1907, The table is the one of
Reference to position of catckment of | —— — - — . pa- »’* Area in squure mile, y\'lll(fll a copy hus l)Qt‘ll already furnished to ”.l(‘ Assessor and fo Mysore. This was
the Cauvery Reservoir project. . : ] R R . in use by the Superimtendent of the Grand Anicut from 1901 to 1907 and the records
Basin. ! Series. ! ;‘r‘l‘;ﬂ omlh*:::‘nt' c(};):::l":’:;;q. show that the Executive Kngineer’s office used it up to 1904--1905.
S ’ S o , — H. The first serious enquiry into the discharges of the Cauvery and Vennar
B 111 oatchment . . N M;z,uw,y | Uoer Cans ! ! appears to have been made i [905-1908, when Mr. Griffith, a temporary Engineer,
I pper Canvery .. ] ! 3166 2609 was deputed to enquire into the subject.
. nun 22:8 - Thus Oﬂicor_ took s umber of veloeity observations .wit,h surface floats and has
| 7 2977 ‘ 4'3:23 written o carcful report \\’lll(2|.l is produced in ungmal. :l‘ll(} main eﬂ"ol:ts of
12 Geee . Wm Mr. Griftith were apparently dirceted to obtaining suitable figures for velooity of
Do. .. | Contrul Cuuvery 2 6-68 | ,3_33 approach and co-cticients for the appheation of recognised formulwe to sluice
Do. .. i Lower Hemwarvati ? ?;;f ‘ gg;ggu disuh?n'ges?, and for mmfirn.mlion he compared his results w_'ilh !h.ose co'f’l’"lt;%d ftr'om
| g 1?;2:22 } 1608 8 series of surface Hoats discharges taken t’.he same year with a view of recalibrating
| 8 63:30 | 2092 the rear gauges of both the Cauvery and Vennar. '
| : ‘33‘.33 o 2604 6. It is to be regretted that the time was not rather spent on arranging foxf'
| 9 1701 | gigi the more accurate observations of these 4llischarges rather than the elaboration o
! P I observations regarding velocities of approuch. . _ i
e ——— L T | 10052 Mr. Grifith, however, was consistent in advocating computation by sluice

discharges for the future, and as a fact this method was adopted from 1905-1906 for

several yeurs. . . .

The Anicut Superintendent did not get any revised lpatrEctnons as r;%:};(]i:
disoharges, and although a revised ourve of rear gauge calibra lon.wasl a:able le
from 1905’-—I906 he continued to record discharges in his register in the.

1901-1902 till the end of 1907. .
- ) From 1905-1906, however, the discharges 1n the water
adopted by the kxecutive Kngineer in compiling bhis returns, an
were used for this and the succeeding year.
7. T'o express a personal view, I cannot t

registers were not
d sluice discharges

hink the adoption of sluice discharges

was wise.
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Supposing all record of sluice regulation is accurate and punetual which is
rather a large expectation having in view the very large number of comparatively small
shutters which are constantly being manipulated, even then during the frequent
occasions when the discharge through the sluices is free the caleulations by formule
are altogether abortive. Mr. Griffith’s curves clearly show this although he does not
admit 1t.

The test which Mr. Griffith applies to the accuracy of his computation i1s compa-
rison with the discharge curves.

It the curves are very inaccurate, the proot is illusory.

If the curves are substantially accurate, they supply what is required without
further need of investigation except in regard to general scientific imvestigation of the
problem of sluice discharges.

8. Examination of the results of computations of the sluice discharges for the

Vennar for 1906-1907 displays at once
Note.—Other statements of computations by the utter unreliability of the methods
sluice discharges bave been wired for and aro adopted as applied to these regulators.
uuder?togd tio be available but have so far not It will be noticel that the elaborate
come fo hant: W. M. ErLs formulee  for velocities of approach
926-11-13. recommended by Mr. Griffith  wore
abandoned and the formule used for

cowputation neglected all consideration of such velocities.

The formulee were :

Vents under regulation—
D =04 4/% gh
¢ = 0-75.
Vents free—
2h

D=L x CA/Qgnr x (d— . )

where 5 = difference of wat'" levels hetween frout and rear gauges.
d — depth of water on lower gauge.
¢ —075.

9. The only other gaugings of the Cauvery or the Vennar which have been 1ade
were taken in 1911-12 and the details of these are fully available. .

10. A sheet has been drawn for the Cauvery and another for the Vennar showing
curves deduced from the flout observations of — '

1893-94.
1900--01.
1905-06.
1911-12.

Observations regarding the observations and gaugings of each year are noted
below.

Year 1893-94.—TReference to the original descriptions shows that for th(z’
Cauvery the width was divided into 6 spaces and surface Hoats being bottles were
run on b runs. '

Instead of the discharge of cach compartment being separately culculgt.,ed with
the observed mean velocity in that compartment t,‘he mean of all the velocities were
taken and applied to the whole cross scotion arca of water.

The velocity was multiplied by 0-8 to reduce surface to mean velocity.

It is considered that 0-82 is a more probable figure.

Further as current runs swiffer in the deeper places the veloeity of the compart-
ments of deeper flow have been under-estimated uml. those of shallow flow over-
estimated with the net result that too shallow a flow will be produced.

Tt is believed that on the system described the results are likely to be too swmall
by about 5 per cent.

11. Observations of 1900-1901 and 1905-1906 were takeu thp samme way as those
described for 1893-94 except that for the latter observations pieces of wood were
used in place of bottles as surface ‘ﬁ.oats and the co-cefficient o.f 0'78 was applied
to the average of the surface velocities to get the mean velocity in place of 0-8
applied in 1893.

L3
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The mean velocity so.obtained was applied to the whole section of discharge to
get the results.

12. Thus the errors in the methods of 1893-94 were reproduced in 1901-
1902 and 1905-1906 and in addition the co-efficient was taken still lower.

The minimumm reasonable co-efficient is 0-82 and the true co-efficient rises

gradually with depth and is probably as much as 0-85 with gauge depth of over 5 feet
in the Cauvery or 7 feet in the Vennar.

It 1s considered that the discharges of 1901-1902 and 1905-1966 are teo small
by about 8 per cent. on account of the above, the error being smaller for the low
discharges than for the higher ones.

13. Observations of 1911-12.—These observations were made on a more elaborate

and accurate basis than those previously described and a full account of them is
forthcoming.

Bottles were used as surface floats and these were dropped at required intervals
of space from a wire rope stretched across the rivers. The arrangements for dropping
the bottles were those known as ‘ the Campbell Float train.” The discharges from
the surface velocities were worked out by separate compartnents, thus eliminating the
error previously made in this matter.

An undoubted error, however, was made in reducing the surface to mean
veloeities by applying a co-efficient of 0-7 on the authority of Buckley.

Reference will show that Buckley’s co-efficient is noted as an absolute minimum
and is believed to be applicable to conditions when only the mazimum surface velocity in
a whole river and channel is considered and 0-7 of this applied to this maximum.
The whole of the observations were referred back to the Kxecutive Engineer for-
recowputation. They have not yet been received back.

A recalculation has been made of the results by multiplying each by g{:%- =117
and the results are plotted on in separate curves for the Cauvery and Vennar.

14. These ohservations are undoubtedly the best grounded of the whole series
and they tend generally to the presumption ' that the previous observations of which
there are records were, although only rough approximation, not very gravely in error
and that an application of a co-efficient of 0-82 to 0-83 to these curves would give
mean velocities not greatly in error. :

The curve of 1901-1902 is on the whole the one which gives the smallest total

‘discharges while that of 1905-1906 gives the largest.

The other curves are more or less intermediate but more nearly in agreement to
the curves of 1901-1902 than to that of 1905-1906. All the ourves except that of
1911-12 make the error of applying mean velocities to the whole water section
instead of computing in compartments which induces a small minus error probably

- some 2 dr' 21 per cent.

. 15. The actual curves of 1901-1902 and 1905-1906 are reproduced in the papers.
accompanying Mr. Griffith’s report and as regards the former there are many tables
extant showing the curve.

The details of the actual ohservations have not been found but orders to search
for these have been sent out. There is however detail, deduced from the actual
velocity observations of 1900-~1901 and 1905-1906, reproduced in Colonel Ellis’ note
on critical velocities of the Cauvery, No. 65-1 of 20th February 1909 which is
reprinted as Appendix V, Volume II, Cauvery Reservoir Project.

It may here be explained that the actual float observations for the curve of
1901-1902 were taken in 1900. -

16. The original details of the float observations were in 1909 fortheomi;lg among

the old records at the Grand Anicut and each observation with a eo-efficient of 0-8

applied was replotted by Colonel Ellis in his critical velocity diagrams. The same
was done as regards the observations of 1905 and 1906. Regarding all these fuil
details were then forthcoming as is recorded in Colonel Ellis’ note. .

J7. As regards the other curve which was found, viz., for the Cauvery in 1889

- which was also found at that time merely a curve and plotted discharges but no detail

of’ ﬂoat observations or velocities. It is therefore not known with regard to what
basis as regards the co-efficient used the discharges were derived from.

5
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For the purpose of recording all information forthcoming, Colonel Kilis assumed
the discharges as correct and from these recaleulated wmean velocitios on this assump-
tion noting however that the resulting velocities wust be regarded with some suspieion.
It will Dbe noticed that these velocities do not agree with those of the vears 1900,
1905 or 1906, whereas all the latter agree quite well with ecach other. Enguiries are
now being made with a view of obtaiuing the original records which formed the basis
of Colonel Ellis” note of February 1909, but meanwhile it is submitted that the notes
of Colonel Kllis and Mr. Griffith display with sufficient clearness the basis on which
these discharges rest.

W. M. Buus, Col., R.K..
25th November 1913, Madras Representalive.
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EXHIBIT A. 4 (a).

From Colonel Ellis’ note of 26th November 1913 on the subject of the origin

" of Revenue report figures of river supplies quoted by Sir J. Beuton in Appendix

V (Ma. 8¢), it appears that up to 1905-1906 the figures were based on certain
diagramns for the Canvery and Vennar rear gauges, and after that date on the
discharge calculated through the regulator sluices as suggested by Mr. Griffth
who, in that year, was deputed to enquire into the subject. I deal with the
diagrams on a separate note and here give my reasons (based on  obvious
errors in Mr. Griffith’s results) for rejecting the method of computations of sluice
discharges for years subsequent to 1905-1906.

The ervors in Mr. Griffith’s method of ecaleulating the discl.xarges through the
sluices are apparent on examining hix results for the Vennar dlscha.-ge for 1905
1906, e.g., July 12th—

Gunges.
T T -~
KFront. Rear. Dincharge. Difference.
Day . .. 87 RU 10,296 + 27 per cent,
Night .. .. 0-2 70 8.056 —

The rear gauge being in the free channel and uninfluenced by anv obstruetion
down stream it is contrary to all experience of How of water in open channels that

-the discharge should vary for the same gange of 7-0 by so much us s hero

indicated in so short a period as 12 hours. 1 only quote this single example from
Mr. Gniffith’s own figures but may observe that numerous <innlar anondies
apparent not only in his own ealeulation for 1905-1908 hat in thow ol
the divisional oftice for the information of the Arbitration Connnit

Qe
Warned from
o

For example, taking the ealenlation of 1906 1907 -

1"4»)‘ (/lo' l'c'H?lllL

Date,

| NI e Ehsohur g onsnes
v (D .

July 3t RS IR
uly Bthonooo oo oo 42 T
- l“th { ]). .. .. .. .. .. “':‘:) ﬂl“

g. .. .. .. .. .. 4-0) 2,750

1) 24'!}1 e 7.05 l l'{)gl

;‘;. .. . .. .. . 700 11,383

TN B | R 75 28114

. K N... .. .. 776 10,02h
For the Cauvery.

July 23rd N. .. . .. .. e 4556 17,7889
" 24th D. .. . . .o 4-50 13,118
" 27th N. . 4:65 14,719

D. .. 476 12,056

” 28th{N. . 475 11,820
August 28th N. .. .. .. . . . 276 12,636
» 20th D. .. .. .s .. e 3-36 14,669

Mr. Grifith himself gives a very sufficient practical objection to such method
of caleulating the discharges in his paragraph 26 (8) as follows :—
‘“The shutters have to be regulated constantly once in 24 hours not being
Le., a fixed quantity of water arrived at by a - sufficient to maintain fixed rear gauge-
fixed gauge. “readings in the rivers which is what is
‘ M.N. “ aimed at.”’

3 .“ In”eon‘sequenoe all variations in front and the heights opened are not
recorded.
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This read in the light of the anomalies in the calculated discharges | have
noted above, is quite sufficient to damn the method. No reliance can be placed on
the discharges so caleulated and they must be rejected for the purposes of this
arbitration.

The only other point in Mr. Griffith’s report to which I need refer is the
comparison of the sectional areas as given in his paragraph 22 showing that the
channels had mnproved after the 1602 Upper Anicut was remodelled :—

Cauvery 400 d.s. of regulator.

Yeour. Average bed.

1900 .. .. .. .. .. .. .. - .. 18285

19¢5 .. .. - . . .. . . .. 181865
Vennar ut 400 d.s. of regulator,

1900 .. .. .. .. .. .. .. .. .. 18517

1908 . . . . .. .. .. .. .. 18508

Doubtless as he suggests owing to the reduction of silt brought down the
Cauvery as compared to former years hefore the remodelling.

M. NETHERSOLR,
26th November 1913. Assessor, Mysore-Madras Arbilration.
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EXHIBIT A. 4 (3).

After examining the Note by Colonel Ellis, dated 256th November 1913, on the
various discharge diagrams used for the computations of the volumes taken into
the Cauvery and Vennar channels, I consider that the 1893 diagram duly corrected
in view of the known error arising from the application of mean velocity to the
whole section instead of dealing with it in compartments, as also in view of the
silted condition of the chanmels which is in evidence previous to the 1899—1902
remodelling of the Upper Anicut, and with the assistance of the 1911-12 diagram
is the best guide we have, and T fix the following values for these gauges (i.e., for
the rear gauges of the Cauvery and Vennar) accordingly as in the statements
attached.

Curves made out in accordance with these values should be used in recasting the
estimates of quantities of water used in these channels, if either party desire to put
arguments based on these quantities before the Arbitration Committee.

M. NErugrsoLs,

26tk November 1913. Assessor, Mysore-Madras Arbilration.
CAUVERY.

Gauge reading. Disoharge. Difference.
5-0 .. .. .. 16,500 .. .. .. ..
45 .. .. .. 14,000 .. .. .. 2,500
4 .. .. 11,750 .. .. .. 2,250
35 9,750 .. .. .. 2.000
30 8,000 .. .. .. 1,750
2:5 6.500 .. .. .. 1,500
2-0 5,250 .. .. .. 1,250
15 4,050 .. .. .. 1,200
1-0 3.000 e e .. 1,050
05 2,000 .. .. .. 1.000
00 1,220 .. .. .. 780

— 05 600 .. .. .. 620
— 1-0 Nil. .. .. .. 600
VENNAR.

80 10,000 .. .. .. 1,250
75 .. .. .. 8,750 .. .. .. 1,150
7-0 .. e 7,600 .. .. .. 1,100
65 . 6,500 .. .. .. 1,000
60 5,500 .. .. .. 1,000
55 4500 .. .. .. 875
5-0 3,625 .. . .. 825
45 2,800 .. .. 550
40 2,250 .. oo 400
35 .. .. .. 1,850 .. .. .. 350
30 .. .. .. 1,330 .. . .. 520
25 . o L0 1,02 .. .. .. 310

Y990 790 .. .. .. 230
15 550 .. .. .. 240
10 310 .. ‘e . 240
05 125 .. . .. 185



EXHIBIT A. 4 (¢).

Further Note by Colonel Ellis on discharges of the Cauvery-Vesnar below the head
requlators, dated 12th December 1913,

In continuation of the note of 25th November 1913 (Exhibit A. 4) some further
information has been obtained from a search among old records made by the Executive

Engineer, Cauvery division, regarding the velocity observations and sections of
discharge of the Cauvery and Vennar.

2. Sections as below have been found :—
Ot the Cauvery as specified helow—

For years 1888, 1889, 1890, 1891, 1846, sections taken at 400, 600 and
800 feet below the regulator.

Of the Vennar, the only old seetions found are those of 1896 which are taken
400, 600 and 800 feet below the regulator.

3. Examming _the mean bed levels displayed by the sections of the Cauvery
which are recorded in the attached form, it will be seen that for the years 1888 to

1896, there is little variation in level except in the years 1890 aud 1891,

The
details of mean bed levels are noted below :—
e T v\’ t" 1 R
| Rection nt Section at Beotion at
Year. 100 feol. ] £00 foet.  hoo et |
e e : . . .
| ‘ :
1888 T 182:90 | 182-83 18269
188y .. . o 182-67 ‘ 18310 ‘ 182 85
1890 . .. . 18415 ‘ 184°04 : 1R4-23
1891 i 18362 i 183-38 ! 18302
| 1896 1 18271 1 182:99 ! 183-03
w |

The year 1890 shows a material aceretion of bed level, but this has been reduced
materially in 139 I while the recorded water section aveas of 1893, 1894 and 1395
ghow that in those years the sectional water areas due to bed levels do not differ
materially from those of 1838 and 1896.  Cross sections at the above places are not
available in the years subsequent to 1896, but reference to the tabulated bed levels,
Volume 11, Appendix V, Metur Cauvery Project shows no material alteration in bed
levels on those of 1896.

4. The books of discharges and float observations do not give worked out

discharges excepl for the years 1891 fo 1895, but for these years discharges are found
worked out both for the Cauvery and Vennar.

These discharges are plotted ina diagram. 'They have been worked out on a basis
of a-0-8 co-efficient applied to mean surface veloeity and the result multiplied into the

whole sectional area, and would probably be in consequence about § per cent. smaller
than the true discharges.

Oun the diagrawms the curve of 1893 previously produced has been plotted as
this was one of the curves on which the Assessor based his conelusions.

5. It will be seen that the discharges of the Cauvery for 1891 and 1892 are
materially smaller than in other years. 'This, of oom"se, results from the rise in wmean
bed level recorded for those years. On the other hand for these same vears the
discharges of the Vennar are materially greater than in other vears. Havine in
view the nature of the information available and the curves recorded. it nmixurs
that the curve of 1893 which has beeu accepted as fairly l'epn,'sonting’ the period
prior to 1900 is gencrally supported by the records now prZ)Lluced. re

6. Two old curves of discharges of 1889 als i s Cauvery Kx v
Engineer's offve ara oy n-odue(f{, o "559 )1lw.‘ foun‘d i the Cauvery _beyccutne

I . 1ese generally follow the arcas of 1890 and
1891. All the records of cross sections are open to the objection that these hav
been taken during the flow season but durin the 1 : "0“ "d. e ot
are dry. g the hot weather when the rivers
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i : tions in the years 1905
- -ations, some records of observa

e regal_d]sl goxitcgfgeli;g now,been found on exaur_nnatlon sh«g ‘thatt tém()(-}‘]l'lg:;e
and 1006 o Wb]s of 1905-1906 was obtained by applying a cql-]e (‘,}leti 0 08 0(;
already 'me(xi);mgbserved gurface velocity and applying this to the whole sec
the maxfnt
disolrge: ' o i o and also different from those of 1893 or 1900-1901

Ths n;et}:‘lo(:-d t;fe)gr]::t Hifigéxl'zlu:e of these curves from those of the above years.
and accounts )

: - rejected by the Assessor.
Tho ot all(::dii pquagraph 11 of the original note that the curve of 1905-
The slateu{lell; u:;llle same method of computation as that of 1898 which was
1906 w2 b?se( (1;11-. Griffith’s report is therefore erroneous.
undersiood 70% £ 1900-1901 show that the curve of this year was deduee_:d by
‘Tl]]e 1ll‘jeec::3§ecinethod as for the previous years already described in detail for
recisely tbe ¢

1893 and that the co-efficient used was 0-8.

) . .. , i
8. In coming toa decision regarding discharges of the Cauvery and Vennar the
L Inec

las considered that the curves of 1893 and of J912 afforded the best basis of
Assessor ha! :

comp,;;atl:::mer information forthcoming rather tends to confirm the applicability
1e furt

he curve of 1893 to the earlier period. B
e ile variations in sectional aveas and velocities from year to year are
" Wh]le ‘cne(r";l conclusions drawn from the added information now available
obsetvali® -)e‘g 0 ;eason to ask for reconsideration of the conclusions eome to by the
i{e tllilg;-tglflﬁxggxzc)x'e Jimited information laid before him.
ssess

W. M. Brus, Col, R.E.,
\2¢h Dacember 1913, Madras Representalive,

(COMPARATIVE sln‘t\‘mcut.s\mwmg the :n‘«,\mgw‘hmi level and eross seetional
arcag of the river Cauvery below Cauvery regulator.

i CUR0at 4o & 3, at a0y CURLat Kog
. \‘ Particalars, WL WL W. 1.
Your. Y 18%-A0 18860 1R800,

A vernge bed lovel . . . R . . 1824 18283 18259
1888 2::,.1"(&:,“1,1‘10‘[ for each compurtment from levels given in .8, . ‘ 4,073 4,164 4,800
1RS¢ © Averuge bed level . .- : s o .- ce 18287 183-10 1 182-R5

: A rmAumllpM“" for each compurtinont from leveln given an C.8. .. i 4,216 1432 1,600
1890 ;\\'ﬂl;lgﬁ hed level e - - - e B * 184°16 IRE-O4 18423
\ren (.mnpn(ud for exch compartment from levels given in C.8, .. l 3,243 3,408 1,526
N . 3., . o
1891 Avearage bud tevel . e ) " | L C8 o 1832 183-38 183-02
¥ o oomputed for each compartiment from lovels given in C.8. 4,638 3,851 4308
) Lren ”"_”}, howection due to piugs reading 40 1 4.380 4,365 615
. 1803 Aren for e 1“ il I' 3730 A o
1894 o, do. ! 4,003 4,200 244
JRUD 11\0,‘ B - . . o 182°71 182-99 183-03
1808 Averngd hed leve .. . Josaln given in s . 4111 4,213 sy
Area computed for eaoh compartment from ‘ ‘“* R ) N o 18291 * 183-85 B
w0 Average bed luved . hiant lovals given in UK. 4,437 .. ..
IR . (-}"llll}l”“"‘ for ench ¢ ynpattiment f(rmll : “:e ""i‘” 1907, now 4,366 4,604 4048
‘.\ruw from nuanuser ipt stateniunt doth Reptey ,
found. ' . ) . . : lf-(]‘ ?';
1905 L lovel o - 5.1y * 18264 B
A B A : ' ' O .
1906  Bed level . : B ‘ N . . hyo2 .
Aren o . Rd - .. .
Avernge bod leve . .. e mven e CLN 4727
1o .’t:;ﬂ'::)ln"llllold for eneh oompartment from Joveis given b . 18311
1812 Avurepe bed fovel N ;:vlvrn s 4720

S . o
Areu computed for ench compattment froule
‘

Note.— (V) Zero of the gauge in — 18425 ]
(2) 'Vo obtain M.W. L. for enoh reotion,
respectively.

* From Appendix V, Vol 11, Metur Cauvery P'roject repart.

add 4240, ¢ 36 wnd 4 30 to the aections at 400, ©00 und 800 feet,
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EXHIBIT A. 5.

Note by Assessor for record, dated the 29th November 1913.

_ After discussing the diagrams based on the Table Appendix XIX of Ma. 13,
Mysore accept as reasonable the correction suggested by Madras of the minus
quantities shown in the corresponding Mysore Tables and incorporated in the Madras
Table. I suggest that a four-day period instead of a three-day period is probably
more accurate for average time of transmission and might tend to moderate the minus
quantities.

For any fresh tables prepared the daily discharges at Kannambadi as computed
under methods approved by the Assessor and dated 25{h November 1913 should be
used.

For arriving at an estimate of the Kabbani discharge in the hot weather
months for purpose of working tables for years that Sivasaimudram discharges are
not available, I would suggest accepting the Sivasamudram discharges modified as
follows :—

For gauges on the anicut above 0-6 the Dhanakere observation curve should
be accepted.

For gauges below this down to zero the Mysore caloulations for anicut
discharge should be taken less 12 per cent.

Kollegal sluice and extension, Mysore discharges also to be reduced by 12
per cent.

Mysore under sluice and channel discharges may be aceepted.

From these data an average proportion may be determined by comparison
with the Kannambadi computations.

M. NETHERSOLE,
Assessor, Mysore-Madras Arbitration.
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EXHIBIT A. 6.

Note by Assessor, dated 3rd December 1913.

Referring to paragraph 61, Ma. 12, in which Madras state that they have been
unable to trace the origin of the figures of river supplies entered by Sir John Benton
in Appendix V of hLis note of i2th May, | find that by referring the daily gauge-
readings of the Cauvery Dam, given in Volume I11I, Metur project, to the
Mantgomerie’s curve of 1881, I get the following results for the four years which I
have tested :—

\ ‘
Figares : columm | Figures from
\ Limit gauge |13 Appendix V, | Montgomerie’s
Years. | o ‘]iged g Sir John | eurve applied Difference.
pphea. Benton’s to daily gauge
1 note. Cauvery Dam.
| ! 1
! ‘ . PER CENT.
1890 .. .. |1 65 by rules of | 143420 b 144,188 06
1891 o 1882, 142,604 | 170,903 20
1896 .. A 1 7-0 by rules of 252,895 ' 265,899 b4
I 1899 .. S 1896. 129,043 ! 118,391 8-0

Some of these differences are so small as to suggest the inference that for the
total irrigation supplies from which they worked out the components, used by Sir
John Benton m arriving at. his totals, Madras was using either Montgomerie’s curve,
or modifications of 1it, applied in consideration of the varying conditions of the
channel eflicieney, as determined by periodic discharge observation. Even 1f 1t
cannot now be aseerfained under what rules the total discharge was split up for the
purpose of the Revenue Report, it may yvet be possible to trace the annual totals to
their origin in the Madras Records; and by examination of them, to determine how
far they can be relied on as evidence for the purpose of this Arbitration. 1 suggest
that further investigation may be made on these lines if possible before the next
gitting of the Arbitration Committee on the I5th instant.

M. NETHERSOLB,
Assessor, Madras-Mysore Arbitration.

No. 656-1.G., daled 3rd December 1913,
Copy forwarded fo Madras for information and necessary action.
(By order.)

M. NETHKRSOLE,
Assessor, Madras-Mysore Arbitration.
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EXHIBIT A. 6 (a).

Note by the Special Superintending Engineer { Colonel Ellis), dated
4th December 1913.

Reference to the note by the Assessor of 3rd December 1913, suggesting for
trial the comparing of the discharges over the Cauvery Dam on the figures of Major
Montgomerie’s curve with those given in Appendix V of Siv Johu Benton’s note of
12th May 1911. This has now been done with results shown below.

2. It is brought to notice that it is the figures of column 1.0 of Sir Jolin Benton’s
Appendix V and not those of column 13 which eall for comparison.

3. It will be seen from the results that the figures cannot be attributed to this
source. ’

4. Efforts are still being wade to trace the figures.

W. M. Erws, Col., R.E.,
Special Superintending Engineer.

T Mysdte-Madras Arbitration,
Fothe ABBOSSgri.th rye;fsronoe to his No. 656-1.G., dated 3rd December 1913.

StaTemeNT of discharge over the Cauvery Dam taken from Major Montpomerie’s curve.

’ . , ! Discharges
) X ﬁer‘J. lflent(:n ]so over {‘nuvery _—
Yeur. Period. : 8:”’“ ¢ i'”mV‘ ' Dain millions cubie emarks,
ppen( 1X . f‘:‘.{.
e 1 3 | 4 I3
. . 140,184 189,368 o
1892-93 .. .. .. | June tol;]""m”y 1’;9 1123 261 01)1 Limited to 88 feet
1893-94 .. v - Do, 126,500 160 048 North Giuge
1894-96 .. o .- l)(). 164:095 213:654 Chuvery Dam,
iggg:gg . = e Do. 227,560 262,896 Computed by Asses-
- o . NOT,
. Do, 205,990 260,449
189;-98 .. . - Do. 173,608 272,019 )
}338‘99 - . o Do. 117,312 120,271
8 9‘8‘1’ = " - Do. 229,671 932,032 ]
Tooror s - Do. 204,624 261,797
1002-03 . .. Do. 173,109 219,351 | Limited to 7'0 feot
1903-04 .. .- .. Do. 223']4§ 294,653 % North Gauge
1904-06 . . . B(L 1128,‘;%:' }9;‘.;32 l (‘unvmy Dam.
" . 0. | 0,260 17,626
i?gﬁig‘; - - » Do. ‘ 185,701 179,248 |
1007-08 . o . Do. ; 236,777 198,688 ]
B . Do. i 177,058 156,897
1908-09 .. . . J
Computed by Assessor.
. .. .. | June to January. 129,078 i 144,168 | . .
%gg? . - ._ : Do, 128,398 ; 170 903 i 1675 feot limit.
| ;
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EXHIBIT A. 7.

Extracts from records examined by Assexsor.

Name of paper. Date. Remurk.
Moutgomerie’s report o Hth February 18817,
Smart’s rovised rules .. 1896

Al »
snelosures only, The report
18 missing

Hughes' Bhavani report—(a) Prelimi- 21st November 18U Printed

nary,
Larminic’s oriticism ... .o 10th April 1899 M:mum-ri},t,
Smart’s oriticism 1901 Printed bt unsigned  and
midated
Hughes’ Bhavani report—(4) Kinal .. Do Do. do

Nnringzp"t projp('t. G(). N() 971 IA. (ih(t‘(l
2nd August 1904,

Bhavani project report 1906

hueomplote and not signed oy
dated

Kstimate for remodelling Upper Anicut G.O. No. 209 [, dated Printed,

22ud March 1807,
Mysore estimate for extension above Hth May 1943

Partly printed  and
Kannambadi.

i partly
matuseript )

Major Montgomerie’s report of 1831, Forwarding letter, dated 1144 February 1381,

1. Paragraph 3 refers to Proceedings No. 1894 of 16th June 1566,
»” » v 1T of Lith Mureh 1867,
. ) - 2116 of 3rd "\"K”"“ 1870
2. Paragraph 69 of report refers to Proecedings No, 832 of IRth Marel
3. Paragraph 4 of leller——Maximum flood has heen take
aotually passed in great flood of November 1833, /.0 alout
4. Paragraph 8.—-1F the discharges of the Cauvery
new formula are to be aceepted, the aetual water-supply of the delta is onfy one-half
of what it has hitherto lwgn supposed to be. This subiject i of el if s et
importance than that of disposal of Hood waters, and will 1o doubt receive from )'Ul;
the attention it deserves.

1865,

noat a htle yore than
300,000 oubie feot,

a8 caleulated by Knfter'y

b. Report, paragraph 2. —Coleroon below Grand  Anjeut has capucity halg the
maximum discharge which has to Pass through the delta to the e Al any one fime
and is about double that through Chuvery Dam or over (he Upper Anient)

fo prevent all Ingress into delt
t on ('nll\'vr_\' D,

7. Paragraph 10 rol'grs to large augmentation of floods
and above the voluine passing Upper Anieut and other sur
which uugmcntution had amounted to nearly 130,000 cul

6. Paragraph 6.- -Mead’s proposals were b proper
helow Vennar head of floods execeding 10} fee |
B the Coleroogy over
plusing works from Cauv
ne feet
8. Paragraph 12 refers to Colonel D. Sim’s report of 16}, |

ery

Tuly 123y,

8-A. Paragraph 27 records the maximum reached during  flood of

November 1853, 144 on Cauvery Dam.
9. Paragraph 36 gives his estimate of the food

gauge

abstracted g« follows - __

C"""“ry. Colaroon, Total.
At Cauvery Dam e . 185000 149,000 981,000 a
At Grand Aunicut including Veunar o 131,000 252,500 383500
At Lower Anicut "

e 285000

and goes on to show that Colonel Mead's l"'olmﬂtl {0 force 131,000 —
into the Coleroon by excluding fovds from Cauvery and Vennar
considered with the possible augmentation (paragraph .10), wonld have destroved the
Lower Anicut and devastated the country. = le, thel"cfor(.', considers that the reverse
of Mead’s proposals should he aimed at and agrees ‘flth Sin’s recommendation that a
large quantity of water should be thrown into Cauvery even during the highest
inundations. 4

50,000 = 81,000

y i carried out, if
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10. Paragraph 36 states that no scheme for complete exclusion from delta proper
of Cauvery floods exeept what 1s required for irrigation is either practicable or
advisable and that any intermediate scheme by which any fixed portion of floods
would be permanently turned down any particular channel would be only less
objectionable.

11. Paragraph 38 advocates very careful apportionment of floods from Upper
Cauvery as between Coleroon and the Cauvery-Vennar.

12. Paragraphs 39-40 strongly advocate conservance of the channels as flood
outlets and quotes Major Oakes in support.

13. Paragraph 44 recommuends rebuilding the Grand Anicut to give hetter
control. R
14. Paragraph 47 sums up (1 quote only important heads abbreviated)—
I. Complete exclusion of upper flood waters from the deltaor from any portion
of it is not practicable or advisable.
11. To fix or it the flood discharge down any one sluice is inadvisable.
IIL. Flood regulation, in proper sense of the term, is imperatively necessary at
Grand Anicut.

1h. Paragraph 61 explains why Mead’s discharge oaleulations, Appendix A,
Report, 3rd December 1866, were inaccurate (1) he has taken uniform instead of
varying co-eficients, (2) he has taken V.= 98 A/ 1 g (this is evidently a printer’s
error and should be 93 4/ 1. s.)

16. Paragraph 63.—Caleulations of Canvery Dam discharges ave sufficiently near
the truth to dispose of flood regulation.

I7. It would be satisfactory if they were verified by accurate gaugings: i
fact for economic management of the delfa wwrigation it is absolutely necessary that
this should be done for the lower stages of the river.

18, Paragraph 63.— 11 caleulations for lower stages of river discharge are correet
the delta has only been recetving about half what has usually been thought to be the
case ; and  that instead of the delta 1'qtreix'i1)g an abundant supply of three cubie
vards per hour per aere when there 15 50 on the Cauvery Dam gauge it only
receives |1 cabic yards.

19. Paragraph +9.-="This would account for apparent waste of water in delta
and supports Major Oakes” opinion as fo the great valuo of the higher floods being
allowed to enter n veality the delta is not recerving a proper supply until the rivers
are actually in good Hlood as any native of Tanjore would express it

20. Paragraph 72 refers to the elfect the state of hed, 2., condition of silting
must have on control and its importance in the economic management of the nri-
gation,

21. Paragraph 75 refers to effeet, 2.e., the diminution of the waterway of the
Cauvery at the head of Seringam island (ie., Cauvery Dam) by which the supply of
water which may enter the delta in low freshes may be somewhat diminished,

22, Pavagraphs 76 and 77 vefer to this in detail by comparing with old seetion
of 1833. The Aganda Cauvery in front of the Upper Anicat has sanded up about
b feet, from which accumulation, a wean depth of from 2 to 3 foet of sand is passed
into the open head ot Cauvery. _

23. Paragraph 84 ends by advocating storage to insure delta crops during any
possible drought.

Colonel Smarl’s Rules, 1396.

24. Colonel Siart’s letter or report No. 265 of 6th May 1896 ix missing- -1t was
sent to Chief Engineer with Colonel Smart’s proposed revised rules for regulator and
presumably it explained at length his reasons for the proposed altering of previous
rules. Chief Engineer’s Memorandum No. 1078-A shows that No. 265 and its
enclosures were returned to Colonel Smart for note of Chief Kngineer'’s remarks and
he was requested to return them through Superintending Kngineer, V Circle, the
enclosures are in the file but letter No. 265 has disappeared. 1 have seen current
office-notes showing the letter was found to be missing in July, but it has not yet
been traced.
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Exiracts from enclosuras. i

25. Enclosure A is headed “ Revised rules for distribution of water at Upper
Anicut ” and is olearly a preamble to the rules of 1882. Tt contains the following
statement from gauges at Vennar and

s ! Vettar regulators 1t is found that with

as follows :—

Extremely doubtful under present cireum- 21! average gauge Of. 625 at Cauvgry

stances more nearly 7:0, I think. Dam the Vennal: and its branches receive

AWA. a full theoretical supply of 2 cubic

vards per cusee per acre. The required

il)epth varies somewhat from 6-25 acgording to season and depth of sand at Cauvery
am.

Colonel Smart has notod against this in margin

26. (2) It 1s considered that with a depth of 6:5 the Vennar will at all times
receive an adequate supply.

27. Then follow the rules of 1882 as given in Ma. 8, App-ndix I (1).

28. Then follows enclosure B in which Colonel Smart raises the limit to 7-0.
These are therules printed as Ma. 8, Appendix1(2). His statement C shows gauges
(actuals) C. Dam from 21st June to end of August 1895 and he shows that the calou-
lated surpluses over the Upper Anicut might have been sent down the Cauvery sinse
in those dates large quantities of water were surplused on the Lower Anicut given in
his enclosure D, e.9.—

Discharge.
Juno 21 ... 44,615
, 22 e e ... 70,432
»w 23 ... 62428
»y 4 ... 45510
. %5 e e e e 31248
,y 26 .. 21,580 andso on.

29. In E he shows actual rear gauges for Cauvery and Vennar.

80. In the margin of E is the note apparently in Colonel Smart’s handwriting—-
Cauvery F.8.L. 4-43 yards per hour per acre. Vennar F.S.L. 6:52 cubic yards per
hour per acre.

31. In statement H which shows gauges at various points on the Vennar the
Cauvery Dam F.8.L. is given as 6-5.

32. Table L Regulation rules show corresponding gauges whioh will be as nearly
&s possible maintained on rear of regulators at the Vemnar-Vettar regulator and
Table M those proposed. 8 is a comparative statement of Major Montgomerie’s
dfscharges with those of 1866 at Cauvery Dam.

Montgometie. 1866.

50 ... ... 8,150 14,340
56 o e e 12,1000 19778
60 ... ... 16500 25,200
66 ... ... 21,500 31,613
T0 . o el 21230 38010
80 ... ... 39,600 52,890
90 ... ... 54,200 69,990

In the margin is the note “ Calculated from cross section should be checked b
aotual observation.” y

Statement T givves discharges on Cauvery and Vennar rear gauges.
8
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33. Discharges of Cauvery aud Venuar at different depths.

Cauvery. Vennar. l

. —
I - Rewmarks.
Depth on Disoharge. Depth on 1 pyigatiarge. [
rear guuge rear gauge. |
i |
0-0 1,200 00
06 1,800 06
1-0 2,600 10 ..
15 3,400 15 20
2:0 4,400 20 110
26 ; 6,600 25 300
30 J 6,500 80 600
25 : 8,400 3b 1,060
40 10,000 40 1,660
45 3 11,800 46 2,360
60 ; 15,800 50 3,100
55 | 16,100 55 4,000 - .
6o " 18,400 60 5,050 Figures require to be cheoked by actual obser-
o ! 20,700 &5 6,160 vations as conditions bave altered sinoce olosing
7-0 i 23,000 70 7,260 of the old Venuar head.
75 \ 25,300 76 6,360
. : .. 80 9,450
| 86 10,550
{ 90 12,000
A. W. Smarr, Lt.-Col., R.E.,
6:2 May 1896. Superintending Engineer on special duty.

18. Hughe® Preliminary Bhavani Progect, 218t November 1898.

34. Paragraph 19.—* 1t will be observed that from beginning of froshes till end
of August difference between supply and visible waste averaged about 44,000 millions
cubic feet a month. This is ahmost exactly what is usually taken as full supply for
the delta, allowing 2 cubie yards per hour per acre for the Vennar and b cubic yards
for the Cauvery where the distribution is still defective. In paragraph 13, he states
Vennar is fairly well provided with regulators while Cauvery has only four.

Estimates for regulators required will shiortly be submitted to Government
necessary to give full control.

35. Paragraph 21 —Bhavani average of twenty yoars varies from 20 per cent.
in early part to 10 per cent. in middle to end. Average may be takei. »= 15 per cent.
of discharge at Cauvery Dam.

2,600 cubic feet is given as constant supply necessary for irrigation in Bhavan!
and Cauvery above Upper Anicut area 130,000,

36. Paragraph 27.--The recently sanctioned alterations to Upper and Grand
anicuts will give a general control over Cauvery floods but even with those works in
their present condition, an 1mmense quantity of water in excess of what is used is
passed through the delta. ’

37. Appeundix 1 gives details of number of days Cauvery Dam gauge was over
various gauges in years 1873-1897 from which I abstract following :—

June. | July. . August. __ September. | October. * November.
_ | R [ !

- co - . ”"'—'—'TZ-—— - R e e

5| s 6 l 7 6//[ 7 6 N\ 7 l 5| 6 i 6 | 8

| ] | ]

Average 9 | 5| 16 | 11 | 2% TR TR
Minium 1 .. 51 2 0 1N L1 o
a'xo 31 17131, moa| a0 | 1

1

Maximum .. v e
|

38. Appendiz 11 —TYearly discharge at Cauvery Dam May—June states that
discharges are caleulated from Major Montgomerie’s table and that it is assumed that
anything 1 excess of 8,300 cubic feet cannot be used.

39. Larminie’s nole, dated 19(h August 1898—b. Since construction of Cauvery-
Vennar regulators in 1887 average annual remission for eleven years ending 1896~
97 is only Rs. 13,000 on anet revenue of Rs. 33,138,432 or only 30 per cent.
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