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REPORT ON THE SECOND REVISION OF THE UNSANCIIGNED | -
ESTIMATE FOR THE CAUVERY (METUR), RESERVOIR®,
PROJECT.,

9

>
» J >

» . u %

Eatension of ayacui proposed in first revised estimate.—The first revision of the
estimate, carried out in the year 1916, was necessitated by the redugction that would |
be caused in the river supplies on those originally antidipated owing to the construe-
tion in Mysore State of a reservoir on the Cauvery. The question of the construction
of this reservoir formed the subject of an arbitration in the year-P913-14 and, when
the Government of India confirtned the award in the year 1916, thé’ working of the
proposed Metur Reservoir was examined with reference to the prehable supplies that
might be expected under the pperation of the award. As a result it was decided, to
refain the originally proposed capacity of the reservoir and to reduce the area to be
irrigated by 52,896 acres of first or single crop and 70,000 acres of second crop..
This reduced the extension of irrigation to 65,000 acres of second crop in the exist-
ing delta area and to 217,000 acres in the new area of which 10,000 acres would be
double cropped. It was also proposed to supplement the supply to 80,000 .acres
irrigated under tanks in the new area. i £

9. Previous working tdbles of the Metur Reservoir.—The working tables of the
proposed Metur Reservoir, which accompanied the oniginal estimate, eovered the
twenty years ending 1910. Those accompanying the first revision of the estimate,
prepared in 1916, were for thirteen years ending 1908, these being the only ones
for which the discharges at Kannambadi, the site of the Mysore, Reservoir, were
available. % 3

3. Discharge of Cawvery above the Mysore Reservoir—The discharges at
Kannambadi fov the years 1896 to 1908 were not on a very sound basis, and are not
available for the years 1909—1915, but since 1916 guages on the three rivers above
the reservoir have been calibrated by joint gaugings made by Mysore and Madras and
the discharges deduced therefrom are accepted by both parties for the regulation of
the Mysore Reservoir. 2 ¥

4. Discharge of Cawvery at the Cawvery Dam, Upper Anicut.—Joint gaugings
have been made of the Cauvery at the Cauvery Dam (Upper Anicut) every year
cince 1916, and it will be seen from paragraphs 1 to 4 of Appendix I to this report
that the discharges based on the gaugings of 1909, the basis of previous working
tables, were considerably under-estimated. A comparis&n of the revised discharges
at the Upper Anicut and those at the Bha\'api Bridge is n_mdo in paragraphs 5 to 11
of Appehdix T and it points to the latter l)emg'under—estlmated. These were taken
as the impounding basis for the previous working tables of the Metur Reservoir.

5. Losses 1n transmission.—The subject of transmission losses has been
examined closely - sice the last working tables were prepared when a considerable
lenoth of the river above Hogenkal has hot been explored, and it has become evi-
dent that'the provision made for loss between she Mysore Reservoir and that pro-
posed at Metur was largely in excess of that likely to occur. Further examination of
the possible losses bHetween Metur and the Upper Anicut iL!SO 1ndlcnges thmi these
have been éreatly over-estimated. The*question of losses in transmission is dealt

“with in paragraphs 12 to 19 of Appendix I to this-report. <

6. Probable reduction of effective capacity of Metur Reservoiwr due to silting.—

" In Part VII of Volume IIT of the printed papers connected with the Metur Project,

.

the question of how the gross and effective capacity of the reservoir would be
: V—1

° .



“the figyre adopted in previous tables.
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affected by ilt has been discussed and thiee, conclusion arrived at was that the
effective capacity would not be materially affected for fifty years or reduced by 123
‘per gent beforewa 100 years. The proportion that the annual fow of the Cauvery at *
Kannambadi bears to that at Bhavani Bridge varies, but averages to about 50 per cent
and assuming that,the percentage of silt carried by the rivers contributing the other
50 per cent is the samte, it may be reasonably presumed that the Mysore Reservoir
will intercept half the silt or sand that would*have been deposited in the Metur

- Reservoir and that the capacity of the reservoir will not be reduced to less than

80,000 mills. cubic feet under 100 years. Tt is proposed to retain the con-
struction sluices as'irrigation sluices and to increase the original effective capacity
t0 90,000 mills. cubic feet and, fer the purpose of preparing working tables, an
effective capacity of 82,000 mills. cubic feet has been taken instead of 80,000,

© © ‘

7. Revised working tables of the Myso‘re Reservoir—The working tables of the

- Krishnarajasagara (Mysore ]?eservojr) for the years 1896-97 to 1908 have been

revised and additional tables¢for the four years 1916-17 to 1919-20 prepared. These
tables.and the rules for their compilation will be found in Appendix II. The
differences in thee rules for the briginal and revised working tables are given
below :— 2 2

©
= <

¥ C Original tables. 5 Revised tables.
Rules of regulation of Mysore Re- Award of 1914. ©  Mysore-Madras compromise.
servoir. (Vide Appendix B,
Volume TV, Cauvery
Reservoir Project
% Report.)
Bhavani Bridge discharges. 1909 curve. 1909 curve  increased by
2 (Vide table on page 23, amounts varying from 20 per

Volume ITT, Cauvery ¢ cent to nil (Vide table in
Reservoir Project Rule 5 in Appendix IT to this

Report.) report.) s
Toss in transmission, on impoundede 13 per cent m south- il.
quantities, between Kannambadi west monsoon.
and Metur, * « 11 per .cent in mnorth- (Vide Appendix L.j

east monsoon.
«

Nore.—Cauvery <Reservoir Project report refers to volumes entitled ‘‘Papers regarding the Cauvery
Reservoir project.”’

8 Effect of revision of working tables of the Mysore Reservoir on river supplies
at Bhavani Bridge.—The resulting annual (1st June to 31st January) discharges,
given by the two sets of working tables, at Bhavani Bridge are compared in the
1able below :—

| Resulting diseharge, Bhavani P o
S Bridge mills. cubio feet. Cjeroentage,
Trrigation season (let June to of
3lst January). column 3 on Remarks.
¢  Original. Revised. column 2. CROR
1) @) (©) “) (3)
o T -
1896-97 . .. 55 507,668 511,941 0-8
1897-98 .. . 5 498,090 506,198 1-6
1898-29 G 5 i 300,340 334,939 11'5
1899-1900 5 . . 154,755 172,421 14 Bad year.
1900-01 e . se 477,232 2 484,151 14
1901-02 46 . 282,013 284,058 43
1902-03 o 5 kL 267,2044 271,161 15
1903-04 - 59 o 476,112 489,004 29
1904-06 oo oo . 310,165 353,767 76 Bad year.
1905-06 . G0 . 174,237 205,989 182 Bad year.
1908-7 .. .. . 273,493 ° 284157 39
1907-08 e S e 349,129 . 362,419 3-8 e
1908-09 . . .. 217.162 220,668 1-6 ‘ Bad, year.
- .

i

Material increase in the inflow into the Metur Reservoir is shown in the years :
1899-1900, 1904-05 and 1905,06, three of the four years of poor supply.
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9. Effect of revisian of working tables of the Mysore Reservoir on river supplies‘

at t?lee Ufper Anicut.—The resulting annual dischatges at the Upper Anicut; (1st June
" to 31st ¥ )

- anuary) given by the two sets of ‘working tables,are compared in the fable”
elow :— ;

29

5 o
2 »

Comparative statement of yesylting discharges of the Aghand4 Ctm."ery at the
Upper Anicut from the-original and revised woiking tables

> g for the years 1896 to 1909. 5 5
2 = l‘ .
Resulting dissharge, Upper Anicut, » ¢
5 in mills. cubic feet. e
Trrigation season (1st June to Original (colamn 6 | | Percentage
31st January). of Mysore-Cauvery | Reviwed (column increase of Remurks.
Reservoir working | “16 of the revised column 3 on
tables printed in Mysore-Cauvery colvmn 2. &
’ Volzme 1V, Reservoir working .
Cauvery Reservoir tables).
= Project).
| @ (©) ©) RO e @
v
1896-97 .. 640,827 749,086 16:9. 7
1897-98 ., » 584,888 692,516 184 .
1898-99 .. 408,780 544,933 833 =
1892-1900 182,483 262,176 43:6 ¢ | Bad year.
1900-01 .. 603,319 685,010 13-7 S o
1901-02 .. S e o c o 398,722 » 510,786 281 ‘4
1902-03 .. 2 e o , 369,608 466,859 26-3 e
1908-04 .. 658,179 781,839 194
“1904-05 .. 306,144 890,433 27-6 Bad year.
1906-06 .. 209,218 292,681 30-9 | Bad year.
1906-07 .. 330,840 412,012 24-5
1907-08 .. 402,329 492,944 225
1908-09 .. 274,629 336,822 226 Bad year.

In the years of poor supply there were prolonged periods during which the river
did not reach a gauge of 5.5 feet at the Cauvery Dam and the big increases in
discharge: are partly due to the use of the 1917-1919 discharging curve, which
gives discharges from 40 to 80 per cent in excess of those from the 1909 curve
for gauges of 5.5 feet and below. The applicability of the 1917-1919 discharge
curve to past years’ gauge readings has been discussed in paragraphs 1 to 4 of
Appendix I and in the bad years it seems safe to ‘count on the pencentage increases
shown, in column 4 of the table above, less at most 10 per cent. The decreased
demand on the reservoir due to this increase in supply from the catchment below
it, which 1s indicated in every year examined, and due to.the decreased loss in’
transmission allowed on water issued from it, would justify a considerable increase
in the area proposed to be irrigated, but for a doubt as to the sufficiencyof the
supplies provided for existing irrigation in the delta in the previous working tables.

10. Normal supplies required for the ayacut.—The original project, and the first
revision of it, allowed for the maintenance of steady supplies to the delta and new
‘area to be.irrigated. The existing area in the delta neyer has had steady supplies
and doubts have been raised as to whether flush irrigation will not be necessary
for the old area and whether in that event more water would not be required than the
project Has provided for.

A doubt has also been raised as to whether the supplies provided for in June
are sufficient to charge the sandy beds of the rivers in the delta and also supply
the area of first crop it is proposed to, irrigate. Both these questions can only
be settled when the reservoir is in actual oper.atiou. It has therefore been decided
to retain the same duties as those previously ‘adopted, but to restrict the new area
to be irrigated to that possible under the reduced ]e'ng'th of nlain. canal provided for
in the fivst rgvised estimate and also to¢allow for a limited extension of' second crop.
These extensions are very much less than the 1ncreasgd_sqpphes, s_howr} in para-
graph 9 above, would warrant, but if,. \xjhen. the réservolr Is in operation, it is found
.that the supplies provided for old irrigation are sufficient, or not much under.-
estimated, the canal in the new area can be extended so as to command the area it

was originally contemplated could be irrigated. . .

. 0 0
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: 1. Propesed extension of ayacut.—Theestatement below shows the arcas to g
% gvlnch it1s now proposed to extend Rrigation as compared with previous propgsals :—
0
o 0 g
v ‘ & Origh‘lal proposals. Revised proposuls. Rn\}ssent proposals. Pr‘:::&“g:&:;‘}:;n
i U New Lcrigation. ;\_ow Lrrigatione New Trrigation. original proposals. ;
Location. i ;i 4 : l '
¢ S"Q'fle Second S‘Efle Second | ° I';fle Second b"olflg Second
¥ g first orop. OrOP: | first orop! CTOP. | firat orop- 4Iop: first oropf. ‘ Crom
; € 2 - v
¢ o
S ¥ ® acs. Acs. ACS. ACS. * acs. ACS. Acs. ACB.
Existing delta area Fo Nil. *70,000 S 65,000 Nil. 70,000 | * Nil Nil.

; ; 7,000 221,000 -
New ‘ area under Grand | 329,806 | 75,000 {'eéiooo_ 10,000 { 8},:830 20,000 | 98,396 | 56,000
c ‘

Anicut canal or Vadavar

extension. o .

L

P Total .. | 829,390 145 000 | 297,000 75,000 1‘801,000 90,000 28,396 56,000

12. Revision of working® tables of the Metur Reservoiwr.—Working tables of
the Metur Reservoir for the ayacut proposed in the previous paragraph have been
prepared for the years 1896-97 to.1908 and 1916-17 to 1919-20, the years for
which discharge$’ at Kannambadi are available and «for which the XKrishnaraja
Sagara tables have dwen prepared.

.<The taplés and rules for their compilation will be found in Appendix IIL.

The differences between the rules for the first and second revisions of the tables ) 2

are shown below :— 3

First revision. Second revision.
Cauvery discharge at Cauvery 1909 discharge curve ... 1917-1919 discharge curves
Dam. (Mysore). .
* Loss in transmission on water See Rule I (8), Part VI, See paragraph 20 of Appendix I
issued from reservoir. page 43, Volume ITII,  ,to this report.
- Cauvery  Reservoir
. Project.
Effective capacity of reservoir. 80,000 mills, cabic feet. 82,000 mills. cubic feet® REes)
Ayacut . “See table in previous
5 paragraph.
e 13. Probable effect of Metur Resertoir on irrigation supplies in the years 1899-

1900, 1904-1905, 1905-1906 and 91908-1909. —In the reports accompanying the
original and revised estimates a detailed examination of the supplies, that the tables
shewed would probably have been given, was made for the bad years 1899-1900,
1904-1905, 1905-1906 and 1908-1909. In the statement below the periods of short
supply in these years, as demonstrated by the previous working tables and these
now prepared, are compared. It will be seen that the present working tables show
considerably hetter supplies in each of the four years.

Periods of short supply from working tables in Volume IV, Cauvery Reservoir Project and those
in Appendix ITI.

|
1399-1900. 1904-1905. 1905-1906. 1908-1909. ° | 1917-1918. |, . 1918-1919.
Note—TFirst (Lable of it 0 s
1916). Necond (Tahles . Table in Tables in Appen-
in Appendix ITT). Fist. | Second.| First. Second.| First. |Second.! First. | Seoond.| Appen- dix 11,
| Days | Days. | Days. | Days. | Days. | Days. | Days. | Days. | dixIiL Doge, | Per cent.
L P ! ) L | Days. 78| Reduotion.
Regervoir opens late e e e 18 e 5 e & o ‘ i e
for double crop. %
Reservoir opens late . o o o 7 =
for eingle crop. o
‘ 31 |10 per cent.
0ld area, 10 per cent 76 48 | 13 10 le 76 12 26 | 48 © 30 |25 do,
reduction of supply. | i 1 :132’ ?g gg,
‘New area, 10 per cent| 23 48 42 10 36 12 26 1 16 [40  do,
reduction of sapply. : l_ ;g gg gg
Now area, 40 per. cent 53 3 61 ek o e b R |
reduction ofésugply. {
Reservoir failson .. | 5th o 5 s 22nd Wabahvati e S i =
Decem- Novem-
‘ ber ber. : |
Closing balance, mills, |— 11,216+ 60,106/ 5,449 145,632 |— 7,158 +68.634 |--24,898| 62,678 - 81,004 |+ 35,408 y
cubic feet. 2 ‘ 0 \ i
i
. .
5 o 0
¢ 2 .
et o . . .
P ~ <
(8 . .
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14. Probable effect of Metur Reservoir on irrigation supplies in the yém‘s 1917-
18 anq 1918-19.—In the fouwr years 1916-17 to 1919-20 two, years of
.deficient river supply*occurred, due to a partial*faillire of the sQuthswest monspon. *

In 1917-18, the first of the two years, the river supply during the south-west
monsoon was poor, especially in July and the first three weeks of August. The
deficient supplies resulted in fate transplantation of the single crop, but the total
loss was not considerable, the actual remissions being Rs. 5,303. The table in
paragraph 13 above and that on the next®page show the defect on fhe suppljes’
required, at normal duties, indicated by the working tables. The supply available,
ab.o.ve that required by the normal duty in the second hdlf of June, would have been
utilized for filling tanks in the new area and havé made up for some of the deficiehey
later. The short supply in the old area jvoutd have only retarded the progress of
transplantation of the single crop to a certain extent and the yield over the whole’
ayacut would probably Mave been good. ’ :

1918-19.—The failure of the south-west monsoon in the year 1918-19 was the -
most serious one on record in the catchment of the Cauteery. The first fresh of.any
magnitude came in the second half of August too late to be fu]ly utilized .as the
single crop seedlings had begn lost over a considerable ared. .,The north-east
monsoon supplies were below normal and received late. The remissions of revenue
were Rs. 3,565,525, the biggest since the year 1899-1900 wher'l.Lhey amounted to
Rs. 6,27,295. In the working tables for this year the rules for reductionson nortaal
supplies, applied to the tables of previous years, were followed to the end of August.
With an effective storage of only 21,860 millions cubic feet at the beginning of
September and a falling river the supplies would have to be still further reduced in
actual operation unless a risk of failure of the reservoir were taken. TFailure of the
reservoir in September would mean total losg of single crop in the new area.” The
normal supplies to the old area were thereforereduced by 25 percentand those tothe
new area by 50 per cent. At the beginning of October the effective storage indicatedis

-

»

§,708 millions cubic feet and on this date additional supplies for 185,000 acres of

second ctop are required. The first freshes due to,the north-east monsoon might
be received as early as about the end of the fifst week in October or as late as the
cecond week in November. If the north-east monsoon were as late s November
and issues were made to the second crop and single. crop at the reduced rate of
25 per cent and 50 per cent to the old and new areds, respectively, failure of thereser-
voir would probably occur in the second half of October resulting inthe shutting-off of
supply to the new area. In the working tables it has been assumed that suppky .
to the extension of second crop of 90,000 acres would be deferred until the hreak
of the north-east monsoon in the catchment, and a further reduction of supplies has
been made amounting in all to 334 per cent in the old area and 60 per cent in the®
new area. These reduced supplies would have been given until 7th November, after
which date full supplies could have been maintained. The periods for which short
supply would have been given are shown in the table in paragraph 13 above. The
rainfall in the delta was good for the first week in November and second crop
would prgbably have been raised on part of the 90,000 acres of land from which
water would have been withheld until the second week of November and probably
no actual loss of single crop would have occurred in the old area, though yield
would have been seriously affected.

In the new area partial failure would have occurred in the arca not irrigated
from tanks and the yield generally would have been poor.
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16. Irrigatior supplies in years 2909-10 to 1915-16.—1In the statément below,
the tota] natural flow at the Upper Anicut, durthg the irrigation season, is given
for the years 1896-97-t0 1919-20, so that Yome tdea®can be gathereck of the megsure”
of success that may be expectegd, under the operation of the reservoir, for the years
*1909-10 to 1915-16 for which working tables could not be preparegd. The discharges
for the years 1916-17 to 1919-20 have been corrected by*adding the quantities
actually impounded in the Mysore reservoir. d

In the sevén years the supplies were alove normal in the south-weM monsogn *

and satisfactory in the north-east mensoon except in the yeas 1911-12. In this
Yyear, though the flow in the river was exceptionally gobd until the end of August,
that of September was 27,116 millions cubic foet below requirements; the north-
east supplies from 1st October to the end Hf the single crop season (15th December)
were, however, so well distributed that very little impounding would have been*
permissible in the Mysort resérvoir and the total flow, though helow the average,
would have sufficed for normal irrigation supplies. :

Total discharge at the Upper Anicut during the irrigation s#ason (south-west monsoon
1st June to 30th September, north-east monsosn 1st October to 15th January). -

From 1917-19 discharge curve. il
South-west North-enst i &
outh-wes orth-eas ; .
Year. i e Total. 'R:marks, 3
M. C. FT. M. C.. FT. M. C. FT.
1896-97 .. & b s 646,867 152,212 799,079
1897-98 .. 5 cc e 574,612 166,714 740,726
1898-99 .. sl St ois. 281,609 296,206 877,815
1899-09 .. o) o &0 234,761 43 628 278,389 Almost completg failure
S of north-east. .
1900-01 . S 5o e 644,132 92,714 736,846 Poor tut fimely north-
s 3 east following prolonged
good south-west.
1901-02 .. o5 .o €654,059 212,730 566,789 b
190203 | e co St 296,875 228,795 525,670
1903-04 Crmeiny ke B 444,056 » 380,215 £24,971
1.04-05 .. 5 o oy 372,923 42,947 * . 415,570 South-west closed early.
Almost complete failare
of north-east.
1906-06 .. o e o DAL S *e33 233 317,245 Fbor but timely morth-
. east following ‘moderate
» and late sonth-west.
1903-07 .. 55 0 50 267,936 152 .596 419,832 iy
1907-08 .. s = 425,121 110,919 535,010 4
1908-09 .. & 5l N 314,039 76,110 390,140 North-east fuilure after
= H beginning Novembe * :
1909-10 .. = 3 , 506,244 156,876 663,120
TO1 0= a5 v o 372,983 311,482 684,165 k
1911-12 Iy e | 408,927 84,925 493,862 Poor but timely north-
e east follewintg an early
south-west with a bad
Beptember
_1: P X5 415,263 225,068 650,321
e e 7 ol
1914-15 .. it 9 o3 259,715 133,188 493,203
1915-16 .. = ent] 342,716 14!,672 484,3%8
1918-17 .. et aev . on 364,116 192,899 ﬁﬁ«l.;]g @ 5 R q
218,2 175,108 »393,35 'oor south-wes ut goo
I SRR S i S ik Septemmber and north-
east.
1918-19 i 2 115,404 103,225 218,629 Worst  south-west on
s i i record, late north-east.
1919-20 .. e Gt & 286,714 182,259 468,973

16. Years of reduction in normal virrigatio?z supplies.—In the 24 years iq the
table in the preceding paragraph the only, years in which the working tables indicate
that short supplies would have had to be giyen are 1899-00, 1904-05, 1905-06,
1917-18 and 1918-19 and in only one of thesé years, 1918-19, is the deficiency
such as to cause failure and that would probably not have been serious except in the
second crop area. ey

: *  MATERIALS OF CONSTRUCTION AND DESIGN OF WORKS. 47
17. Nature of masonry for dam; deviations from original proposals.——’l‘he

.following modifications in the original prpposals have been made in the present

estimate :— - : s
; (1) ‘Cvclopean’ ma%onry with 25 per cent of ‘plums’ has been substituted for
Srubble’ masc;nry. i X ;
. o° »
¥ 0 .
3 = \ - . . » - .
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¢ (2) ‘Grushed stone’ has heen substituted for ‘natural sand’ in the concrete
required for the cyclgpean masorfry. '
. (8) ‘Cowrsed’ rubQle his Been Substituted” for ‘random’ rubble®for the
apstream facing of the dam. o e
¢ (4) Special, facing for the downstream face of the dam has been omitted.
18. Relative speed of construction with ‘cyelopean’ and ‘rubble’ masonry.—
Qolonel Ellis in the original project report proposed to construct the dam of small
rybble in sfirki mortar. He however afiticipated that 1ttmight be impossible to malke
satisfactory progress with this class of masoary owing to the difficulty in getting
a sufficient number of masons, and therefore provided in the estimate for plant for
making two-thirds of the mass of the¢ dam of concrete, should this be found desirable.
_ Mr. Keeling in his report, made after diis ipspection of works in progress in America,
<was styongly in favour of adopting ‘cyclopean’ masonry, i.e., large stones set in
concrete, for the hearting of the dam. Mr. Keeling proposed a seven years’ pro-
gramme of consfruction instepd of the 9 years’ one of Colonel Ellis and recommended
that. if his suggestion to cowstruct the dam of cyclopean masonry throughout was not
adopted, cyclopean masonry should be resorted to as soon as it became apparent
that an average output of 1,240 tons of masonry per working day for seven years
would not be forthcoming. Y
9. To obtain’ an average output of 1,240 tons Mr. Keeling estimated that a
maximum. output of 2,000 tons per diem would be required. This output is equi-
valent to 1,185 cubic yards and he reckoned that 18 cranes could deal with this
quantity, it is not clear whether he counted on a 10 or 8 hour day, but with the
present unrestful state of labour it is not advisable to reckon on a day of more than
S hours. On this basis each crane has to deal with 8% cubic yards per hour and
Mr. Keeling points out that the best month’s outturn at the Olive Bridge dam, with
16 cranes, averaged 2,400 tons per day, this quantity at 7 tons per 100 cubic feet
(the weight of masonry put into the Olive Bridge dani) and for an 8-hour day is
equivalent ¢o 10 cubic yards per crane hour. The Olive bridge dam was, however,
constructed of ‘eyclopean’ and not of ‘Tubble’ masonry and it will be seen from
the data in the table below that the ‘crane hour capacity for ‘cyclopean’ masonry is
considerablybigger than for ‘rubble’ masonry : :

Comparison of rubble and cyclopean methods.

<
— lNew Croton. | Wachusett. l Roosevelt. [Olive bridge.| Medina.
3 = I g
Large stene per cent .. 55 . = 50 54 396 :
Spails per cent & % = & 26 17 104 } o 10:0
. Mortar per cent G 50 b s 24 29 138 o
Concrete per cent e 5o b oo Fore o 36-2 T74°7 90:0
Rate of construction in cabiz yard per hour per o 3:8t0 60 9:0 to 180 20 to 27 ..
derrick.
Average rate when conditions were favourable to About Not over About 21-0 27:2
progress. 5e 2 165
Natore uf masonry .. . G .. | Rubble. Rubble. Mixed ' Cyclopean. | Cyclopean.
{ rubble and |
4 cyclopean. ; o

© o
ol

90. The above data are taken from °‘Construction of Masonry Dams” by
€. W. Smith, pages 69 and 162. Tt will be seen that the rate for the Olive Bridge
Dam is considerably in excess of that given by Mr. Keeling, for the best month’s
outturn, and it agrees with that for the period 21st July to 20th August 1909, given
on page 144 of Smith’s book, referred to gbove. Smith however states that higher
rates of progress have been obtained since and that the progress already attained
with “‘cyclopean’” masonry has beén four times as fast as with ‘‘rubble’” masonry.
The rate at the Olive Bridge Dam cannot, therefore, be taken as supporting the rate
proposed for ‘‘rubble’” masonry in the case‘of the Metur Dam: Judging from the

results obtamed at New Croton and Wachusett, and allowing for the different class,

of labour, the biggest outturn for* “¢ubble’” masonry, it seems reasonable to expect

at Metur is 4 cubic yards per derrick hour. With this outturn 37 cranes, or tackle.

having an equivalent lifting and placing capacity, would be required, whereas the
number that could be used vithout hampering progress is not much over 20.
Assuming 25 cranes and an average outturn for the wlole period of construction
of two-thirds the maximum, the time required to construct the dam would be.9.7.

o ¢
¢ o
a ©
¢ ¢ g
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or say 10 years. This is presuming’that a sufficient number of masons cah be
obtamed which is doubtful. Data for Americah dams show that, if the dam be
.constructed of “‘cyclopean’ masonry, the tithe of consfructjon can be reduced
to one quarter that required far ‘‘rybble’” masonry or 2.4, say 3 years.

21. In estimating the time of construction with “‘cyclopean’® masonry it should
be perfectly safe to assume a working capacity of 20-desricks, a maximum outturn
of 10 cubic yards per hour per derrick angl an average outturn of twp-thirds the.
maximum. The time required on the above assumptions is 4.8 years off 280 eight-
hour days. Allowing for difficulties that may retard work on Seétions I and II of the
dam, the time of construction may be taken as, Six y.ezfrs or that is three years Jess
than the period of construction allowed for in the original project report and seven
years less than with rubble masonry estimdted on the same lifting and placing.

»

capacity, i.e., 20 derricks.

22. “Cyclopean’ masonry proposed.—As the project would not be financially

feasible with such a protracted programme, as would’he necessitatéd by the use of
“‘rubble’” masonry, it is now proposed to construct the dam wholly of “cyclopéan’
masonry contaming 25 per cent of ‘‘plums’.” Tt is proposed {e make exhaustive
experiments and tests to obtain the densest concrete possible, wtth the materials
available, and judging from results obtained elsewhere there iss»no apparent reason
why a scientifically proportioned concrete having a density of 90 per cent or oter of
the stone used should not beobtained. “‘Cyclopean’ masonry, with 75 per cent of
concrete, having a density of 90 per cent would weigh 152 Ibs. per cubic foot against
140 Ibs. per cubic foot in the case of ‘‘rubble’” masonry and would contain about 60
per cent less cementing material, lime and surki. The weight of the concrete used
in the Periyar dam which, as far as is known, is stressed to 8 tons per square foot,
was 150 lbs. per cubic foot and its density was 83 per cent of the stone useq.
Crushing tests of concerte made from the materials that will be used in the Metur
dam gave results which show that a stronger concrete than that put into the Periyar
dam will be obtained.

23.° Previous objection to use of ‘concrete.=—Sir John Benton has restricted the
use of concrete to parts of the dam where the intensity of stress is less than 60 lbs. per
square inch and as “‘cyclopean’’ masonry wéuld contain 75 per cent of concrete, this
restriction presumably also applies to it. Sir John Benton’s remarks on the use
of concrete will be found in paragraphs 9 and 45 of his note on the project, printed
on page 3 et seq. of Volume IV of the papers connected with the Cauvery Reservaqir
(Metur) Project. None of the defects attributed to concrete have been realised in
the Periyar dam, which was constructed of surki concrete and is stressed to more
than double Sir John Benton’s restrictive limit, and in view of the fact that the
concrete it is now proposed to use will be denser, will have a smaller percentage of
cementing material and will be stronger, there is no reason to anticipate that anything
serious will develop from its use, especially as the material will be placed under
more favourable conditions than was the case with the Periyar dam.

24. Supstitution of crushed stone for matural sand.—Another alteration now
pror)’)sed‘{n the materials for construction of the dam is the substitution of crushed
stone for natural sand. A sufficient quantity of sand of suitable quality and grade
has not'yet been proved. To form a safe estimate it' has been assumed that the
more expensive of the two materials, crushed stone will be used, but this will not
be done if tests show that no material advantage is secured thereby.

25. Facing of dam.—The previoussestimate provided for using random rubble
masonry throughout the section of the dam, buf Rs. 15 per square was allowed for
cement pointing the upstream face and Rs. 10 for the downstream face. Mr. Keeling
considered that, if ‘‘cyclopean’’ masonry were used, the class of facework should
be somewhat higher than that contemplated with rubble masonry and estimated the

. increase in cost at Rs. 50 a square. If the faces of the dam are of uncoursed rubble
or coursed rubble they will be the factors determining the speed of construction’and
. considerably hamper= progress.
* 26. Downstream facing.—As the odly object served by rubble facing on the
downstream side of the dam is that of effect, it 1s proposed to omit it and the present
: V-3 3 . 2
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estimate only'provides for treating the face &f the concrete to remove the unsightli-
ness of the lines due to forms. ¢

v

»

plaster; applied with a cement gun, would rendet it perfectly watertight, but
“coursed rubble™ has been estimated for as the rate for this will cover the cost of
any type of facing finally decided on. S

. L . . * B - .
*  28. Design of dam.—No modifications have been made in the design of the

“dam and tke only alteration in the previous proposals €s the retention of the con-

struction sluices as arrigation sluices; the extrh cost*due to this alteration has heen
provided for in the estimaté. 5 :

29. Canal system, materials of construction.—The original and first revised
.estimates provided for plastering all “works with cement. Surki plaster has now
‘been substituted for cement plaster, as the advantage«to be gained by using the latter
is-not commensurate with the big difference in cost. No other alterations have

 been made in the materials of construction originally proposed.

*30. Canal system, design of works.—No modifications have been made in the
design‘of any of the works i the canal system.

o 0
°

i eg REVISION OF RATES.

< 31. Revision of rates for head works in first revised*estimate.—In the first revised
estimate the rates for works were not advanced because Mr. Keeling in his report,
made after visiting England and America in 1911, estimated that he could work to
the original rates and effect a saving of over Rs. 8 lakhs. This amount and that
obtained by increasing the provision for ‘‘Unforeseen’’ from 1/10 to 1/8 was con-
sidered to be sufficient to cover any advances in rates likely to take place.

32. The rates arrived at by Mr. Keeling, printed orf pages 30 to 32 of Part II,

“Vol. 1 of his report on his enquiries in connexion with the project, have been

revised taking into account the increases in the local rates since 1912. .

The revised rates are compared below with those of Mr. Keeling and of the
original estimate ;—

o«

3 « { Percontage increase |
« of rate in second |
% Ofiginal Mr, | Second revised estimate.
5 2 Keeling’s revised | =
« Material. estimate. s ealimatal @it et On Mr. Remarks.
S in original| Keeling’s
| estimate. rate.
? 3 BS. A. B.| ES. A, P BS. A. P.
i 100 c.ft 65 5o o 1910 0 16 8 0 25 10 0 bl 61
é‘::]l?l 50 . . 16 8 O 14080 2014 0 27 49
Stone ,: o o e 4 0 2 8 0 6 0 0 33 149 * Was not proposed
; to be used.
Concreto ,, o o .. 24 4 0 19 4 0 |[+29 0 O 20 £1
C36lopsurmannury oitt. st O o g A& 6 e o 24 61 + Cryshed  stone
> I , oortar.
Random rubble ) sell e @ 19 4 0 |30 0 O 24 56 1 Note proposed to
. be used; sand
mortar.
1 o

The percentage increases in the rates for concrete and cyclopean masonry
would be greater still if the same percentage of lime and surki had been allowed as
in the original estimate. It is proposed to reduce the amount of cementing material
by more than one half by carefully gradig the aggregate and sand (crushed
stone). S : f

33. The rates for works involving the use of cement have been revised taking
the cost of cement at Rs. 100 a ton. St «

34. Tt has not been found neeessary to increase the rates for ordinary earth-
wo‘rk“ or for excavation in hard rock, as the former is in excess of.the current rate
and the excess on the latter will probably be covered by a certain percentage of
usable stone for which a credit will be given.

¢

27. Upstretm factyg.~—TFor thé upstream face it is considered that cement:
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35. The rates for® exéavation in, 8oft rock and for

ds in rock have been advanced 32 per cent.

as givenShelow :—

Drill men (quarry)

Assistant drill men

Special smiths
Stonecutters
Masons
Bricklayers

Coolies, man

cy

Coolies, woman or boy

.

*The rates provided for labour are

)

benching and f)‘reparing'

i g
RN AR 3
oo 9 0°per diem.
AT
i S e .
St
1o gk s ’
SR e =
°
0RO SR
0060 07 o
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36. Revision of rates, canal system, main, canal and branches, materials and -
materials and earthwork are compared

earthwork.~—The revised rates adopted for

with

those pr

» Main Canal and Branches.

ovided in the origihal and first revised estimates in the table below :—

.

A .
Original | Firstrevised | Second Percentage
Material or work. estivate es'imate | revised esti- |increase of 2nd
rates. rates. mate rates. | on 1st revised
estimate.
e ) ©) (3) (4) 5
>
. i
Materials. RE. A Byl BB, As B || B84, p. i
o o |
Table moualded brioks per 1,000 .. | 10 0 0 1210170 (i 14 6 5 20
Platform & 8 0 0 SOOI S £ N3, 11 »
Native 'y & e BRLRI0, 5 8 0 G 50
Beick jelly . o ee 5SRO SO 0o 12}
Lime (slaked and delivered at site 1 2
per 100 c.ft ) + ) 20MN0RORE SSo 1 oS0 B0k 12 0 24
Sand 8 ool 0 ORI OINO | AR
.
Earthwork —1,000 ¢.f¢. = ¥ “
Loam, alluyial or black soil 312 0 40 0 4 6 "1 |
Hard clay with gravel 50 . 5 0 0 e G 514 7 10
Extra for lead or lift (for each ten >
yards extra - sead or one yard X | »
extra lift) .. 60 ot o 0 4 6 ‘ 0 5 0 06 0 Nil.

The percentage increases shown in column 5 of the table are those by which

the local rates have advanced since 1916.
steelwork and Rs. 100 a ton for cement.

Current rates have been adopted for

37. Main Canal and.Branches, rates for works.—The increased cost of materials
and labour. has necessitated the advancing of the 1916 rates, for the most important
The revised rates for the main items are
comparec in the table below with those previously provided :—

items

of work, b
L 2

y over 20 per cent.

Main Canal and Branches.

e o 5 Second Pexcontage
- | Or‘.g““ar F‘nst_ret']tsfd revised esti- |increase of 2nd
Work. i estimate ey lq[]a @ ittt it A o A oSt
| xals Hlolo: 1921, estimate.
|
2 | BS. A} P. | BS. A, P. | RS. A, P.
Conerdte surki mortar i ‘ 19 0 9 21 8 0 26 0 0 21
Do. ordinary mortar .. | 17 -0 O 19 8 0 23 8 G 20%
Tatle moulded brick surki mortar. | 23 8 0 28 0°0 3+ 8 0 :13 o ®
0. ordinary wortar 22 8 0 2700 33 4 0 23
Platform iuoulded brick surki
mortar oo 21 o O 2358 8350 28 12 0 2a%
Do.  ordinary morfar. | 20 0 0°| 22 8 0 27 8 22
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. 38. Disggibutaries, rates for works.—The revised rates for the chief works in
the distributaries are compared with those previously adopted in the table below :—
« v © o )

Ve

s o ¢ ¢<Distrfbutaries. ° §
e o o N
! s ¢
2 Original First revised |Second revised | . Percentage
Nuture of work. estimate estimate estimate mcre‘a:: of gnddover
. . 18t revisel
y rates. o Taes. rates. e
3 o
. ¢ €RS. A. P RS, A. P. BS. A. P!
Cancrete brick' jelly and surki mortar % s 21 0 0 23 8 0 28 4 0 20 v
Brickworks, platfrom moylded bricks in surki « <
wortar 3 Y 55 g e - 23 0 0 256 8 0 29 13 0 17
Brickworks, platform moulded bricks in ordinary
mortar - = o 46 . o 21 8 0 24 o 0 28 0 0 17
Brick on end packed dry 5 S G Eh 13. 8 0 15 0 0 20 4 0 35
Brick jelly backing 5 5 € 1068 0 11 12, 0 Y0 3%
*. Concrete |Plocks in surki o s . o 22 0 0 24 8 0 38 Y 0 17
«

As in the case of the rates for the main canal and branches, the percentage
advances are tlose by whiglt the local rates have actually advanced since 1916.

: ' SPECIAL- TooLS AND PLANT.

39. Special Tools and Plant, Head works.— .
Original éstimate of 1910, Rs. 20.60 lakhs.

. Revised estimate of 1916, Rs. 29.02 lakhs.

The fevised estimate provided Rs. 18,000 for core drills, that were not provided
for in the original estimate, and for a 40 per cent advance in prices. This 40 per ¢
cent was to cover the advance in prices that had taken place, since Mr. Keeling
reported n 1912 on the plant required for the project, and also a further advance
that was likely to take place due to the war. All the plant will be either of British
dv American manufacture. The cost of plant manufactured in Great Britain has
advanced by 250 to 300 per cent since the.year 1912. Judging from the quotations
received in 1920 for excavating machinery, the advance in prices in America was
then about 160 per cent on pre-war prices. _American prices have since heen rising
and allowing a further increase of 40 per cent and for the adverse rate of exchange,
the increase, on pre-war prices will be taken at 233% per cent. As far as can be
seen at present,‘the amount of plant thét it will be necessary to obtain from America
will not exceed about one-sixth af the total quantity required. It is impossible to
forecast what prices will be about two years hence, but in view of the fall in the
price of steel, which has recently taken place (25th February 1921), it would seem to
.be safe to estimate on the basis of an advance of prices of 250 per cent on those
obtaining in the year 1912. Another doubtful factor, affecting the provision for

. special tools and plant, is the rate of exchange and, in view of the recent fluctuations
in the exchange value of the rupee, it does not appear justifiable to reckon on a better
rate than Rs. 15 to the pound.

An increase of 150 per cent on the provision for special tools and plant made
in the first revised estimate of 1916 is equivalent to an advance of 250 per cent on
the 1910 provision and the first revised estimate of Rs. 20:02 lakhs has ‘accordingly
been increased to Rs. 72.55 lakhs. :

40. Special tools and plant—Canal system.—The amount provided in the first
revised estimate was Rs. 7.35 lakhs. This has been increased by 150 per cent, as
in the case of the head works, to Rs. 18.38 lakhs.

41. Special tools and plant, whole project.—The amounts provided for special
tools and plant in the original and revised estimates are compared below :—

¢

- G | Excess of E
f First revised| Second
A Or}gma] estimate, | revised esti- gacond oven .
estimate. 1916. mate, 1921 first revised
& ¢ * | « estimate.
e SR
d  paxms. LAYHS, LAKHS. LAKBSS %
Rs. RS, RS RS.
Head works 20:60 29-02 72:55 43530
Canal system 1:00 7°36 18:38 ¢ 11 03
: A N
21-60 *36:370 90493 5456

Total
<

«

* Additional plant provided for.
i «
‘

«
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On the total sum. provided, every"penny difference from the 1g¢* 4dl. rate of
-exchange of the rupee will make a difference of Rs. 5.68 lakhs. A variation,of 10:

.per cent from the estimated increase in Prices *of 250 pgr- cent, is equivalent to an
amount of Rs. 2.6 lakhs. sy B 4 :

42. No additional crushing plant has been provided for en account of the
substitution of crushed stone' fr sand, as the Rs. 2 1&1{1’;5 (now Rs. 7 lakhs),
allowed by, Mr. Keeling for floating plant (page 33 of Volume I, Part IT of his reportf, |
not required if sand is not used, will cover the extra crushing plant reql'gired. :

L

2 REV]S]ON OF ESTIMATES BY SUB-HEADS.

43. Head works.—The provisions by sub-heads for head works made in the first
and second revised estimates are compared in» the statement below, the amounts of
the estimates do not include ‘any provision for unforeseen, which has been provided-’
for at 124 per cent on all itemg except A. Preliminary expenses.

I¥irst vevised estimate, | Second revis !
} 6. 2, 102 |
e e | Excess bf
. = | secondq revised:
Sub-heads. ~ Numes of worke. Amount of " Amount of | = over first
rstimmate for Total of | estimnte for | Tety) of revised
» individuoal | sub-heads. | individua) | sobsheads. estimate,
works. | works. 505
°
»
0 ) @) i) @ e IS
{
1. WORK~, ® RS, 1\ RS. ((°8 ‘] RS. RS.
(i) HEap Worxks. ’ }
1. Main dam including water- |
spread, ‘ ’
»
>
A. Prelimi- | Preliminary expenses . < 1,50,000 | * 1,50,000 2,50,000 | 250,000 1,00,000",
nary ‘
expenses. 9, 4 ‘ |
B. Land ..| Compensation for waterspre.d .. 13,86,500 ) 13,86.500 20,31,200 | 20,381,200 6,44,700
C. Works ..| Main d*m .. 5 o -+ | 1,24,61,000 | de: 1,46,21,000 | A 5
Rridge across Cauvery below dam i
site B 50,000 ‘ s 1,20,000 |
Borings in foundation of dam ! |
and grouting o i 50,700 | 1,00,000 | Negs 5
Tests of and experiments on . lay )
materials and methods of con- ! 4
struction e | Sy 50,000 ot
Sluice shutters and gear inolud- | 0e
ing curtains and cranes o 5,64,100 | 1,31,05,100 15,00,000 | 1 ,63,91,000 32,85,900"
K. Build- Workshops, storesheds, quarters, £
ings. etc. 5 = = & 5,74,400 | 5,74,400 9,418,200 9,48,200 3,73,800
O. Miscella- | Communications, sanitation, | %
neous. water-supply, ete. e o 5,15,000 5,165,000 11,53,000 11,53,000 6,3%,000
P. Mainte- | Maintenance during construction 1,50,000 1,50,000 1,92,000 42,000
nance. { | e _—
| Total main dum including f
| waterspread 5 “q o 1,58,81,000 | 50,814,400
| — | =
| 2. Main surpius sluices. | ‘ |
C. Works l Main surpius sluice & oo 3,568,300 o 4,95,400 it 1,37,100
Bhuttecs including gear and stes] [ |
,* work 55 e s 4,144,600 8,02,900 8,89,200 | 13 84,600 ‘ 4,44,600
Total (i), Head works .. o 1,66,83,900 g 2,23,50,000 |  53,68,100

44. Head works, A. Preliminary expenses.—The provision in the original and
first revised estimates of Rs. 1.5 lakhs has been increased by Rs. 1 lakh. The
increased provision is mainly to cover relevelling the waterspread and demarcating
sections, so that silting of the reservoir can be checked as opportunity occurs,
mvestigating a hydro-electric power scheme from Hogenkal Falls to serve the project
in lieu of a central power station and for making sand and fuel surveys.

45. Head works, B. Land.—The eriginal estimate of Rs. 5% lakhs for the cost
of acquisitioh of land for the reservoir was increased to Rs. 13.865 lakhs in the first
revised estimate, for the reasons given in paragraph 66 of the report printed on page
67 of Part TII of Volume IV of the papers connected with the Cauvery Reservoir
" (Metur) Project. The Tnspector-General for Trrigation (the late Sir Michael Nether-
sole) called for further explanation as to how so large,an arca as 6 square miles was
omitted in the first estimate and of the increase in value of land since 1910. The

V—4 g
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Inspector-Geaeral for Irrigation (Sir Thontas Ward) was furnished in June 1917
with a note by the Secretary t8 Government, Revenue Department, giying the
“explanations cadled for. As sublseqtiently®the Special Revenue' Officer, who prepared
the original estimate for the cost of acquisition of land, doubted the accuracy of the
vevised acreage i, Kauveripuram, Bhavani taluk, it was decided to recheck the area
to be acquired for the reservoir both in Coimbatore and Salem districts. The
Collectors of Coimbatore &ind Salem districts wete accordingly supplied in November
+ 1917 withsvillage maps, whereon the waterspread of the reservoir, land required for
¢ sites for chm, surplus escape, camping grounds, quarries for stone and lime, etc.,
had been marked in fhe oflice of the Chief Engineer for Trrigation. The previous
estimates did not contain any prowision for acquiring land for camping grounds

and quarries. i

e 4(. Statements giving revised extents to be acquired and values were finally
submitted and accepted in the year 1919, and a revised refurn M has been prepared
and attached to the revised, classified abstracts of estimates. The extents to be
acquired, provided for in $he original and revised estimates, are shown below by

districts :(— 3
LY
v
o Original ’ First revised | Second revised
. S e-timate. ‘ estimate, 1916. | estimate, 1921.
4
o = —— : . 2Lt !
3 ACB. . Acs. ACS.
Sl e 7,764:94 *7,764:94 17,408:73
OURBALOED, b b s e 2 2 L) 5,650:75 +9,973:00 §12,122:00
| Total 17,737 94 19,630:73
I
* Area was not checked in 1916.

checked in 1916. . : .
checked in 1917-19 and that required for camping grounds and quarries added.
rechecked in 1917-19 and that required -for camping gmounds and quarries added.

¢ T Area

© 1 Area

§ Area

47. Salem district, extent to be acquired.—The reason for the decrease in the

extent to be acquired in Salem district, though' it includes that required for camping
grounds, etc., has been the subject” of investigation. The only villages in which
acquisition is negessary for camping grounds and quarries are those of Koluayakan-

. patti, Malliakondan and Pallipatti, which did not appear in the previous returns.
Reference to the gecond revision df return M and that printed on page 79, Part IV,
Volume IV, of the Cauvery Project, papers will show that the following considerable

variations oceur :—

: Taluk. [ First revised Second revised Nifference
Village. L ‘ estimate. estimate. Col. 8. Col. 2.
l ACS. ACS. Acs.
Pottaneri and Nallakavundanpat Oma’lnr (formerly 72:65 1,027-20 -+ 954°55
Salem).

S S - Do. 44301 33787 — 105-14

g;;:;adi o5 od . Do. 1,017-11 916-89 — 90-22
Do. Aoy Dharmapuri a8 1,119:02 © 1,51568 | - 39666
Badrahalli .o o 5 o Do. o o 1,904-65 924-87 Ye— 979:78

Fieldwar statements of the areas to be acquired have been prepared; but, as
those upon which the original return M was based cannot yet be traced, it is not
possible to account with certainty for the differences. In the previous returns
an area of 720 acres for the surplus escape has been entered without being allocated
to any particular village or villages. This isaow included in Pottaneri-Nallagoundam-
pattivvillages, within which it lies, gnd accounts for 720 acres of 1:.113.954 acres
increase in these villages. The decreases in Konur and Sholapadi villages are
believed to be due to relinquishment subsequent to the preparation of the original
list. In Badrahalli, Dharmapuri taluk, there ‘is a very large decrease im area. The
original return was an extent of occupied land of 1,904.65 acres, .whereas Fhe-
revised return gives the total area that will be submerged as 1,329.31 acres of which
924.87 acres are occupied lands for which compensation will have to be paid. -
The Collector states that the revised figures are correct and that the original area,
if it were correct as far as extent to be submerged is concerned, must 1ncl'ude ass.essed
and unassessed wastes for which no compensation would have to be paid.

.
.
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The revision qf return M fqr_Sale'm district has resulted in a-ted\iction: of
564 acres, of occupied lands, in the waterspread avea, and the addition of 208 acres
for camping grounds «and quarries. e Qe : Fes %
5 o S SR RS .
48, Coimbatore district—Rxteny to be acquired.—The ;clditional extents*in the
revised return for Commbatore are for eamping grounds and quasries. :
49. Estimated cost of acqliisttion of lands.—The value "of the lands to be
.acquu-ed has been rev1se;d. n acpordance with prices prevailing in 1918 and the total |
estimated cost of acquisition is compared below with the previous esfimates :~—
5 0

.

5 LAKHS,

' =S.

Original estimate ... Al S e 55
Fivst revised estimate N S aa 13:865

Second revised estimate ® ... ] 20312 5
50. C. Works—Head works, Main Dam.—
RS
First revised estimate : b },24,5] ,000
Second revised estimate ... i ,46,21,000
——— e

: : Excess .. = 21,70,000

Provision for closing the construction sluices has been omitted, as it is proposed
to retain them as low-level irrigation sluices. The provision of Rs. 3§),000 for
‘turbine pipes in dam’ has been increased to Rs. 70,000 and that for ‘surplusing
‘during construction’ has been increased from Rs. 1.4 lakhs to Rs. 1.8 lakhs.
Mr. Keeling’s recommendations of Rs. 1.8 lakhs for diversion works in river bed and
Rs. 1 lakh for pumping have been increased to Rs. 2 lakhs and 1.25 lakhs res-
pectively. The remainder of the difference is due to the change in material of which
the dam is proposed to be constructed and to the increase in rates (vide paragraphs
17 to 35 above). 2 é

51. Head works, Bridge across Cauvery.—The estimate for the bridge has been
revised providing for the enhanced rates and for a, 17 feet roadway instead of
16 feet. The revised estimate amounts to Rs. 2,44,000 against Rs. 1.5 lakhs in the
first revised estimate and the excess due.to thig item after deducting the saving due to
.omitting road over the dam is Rs. 70,000. S

52. Head works, Borings in foundations of dam and grouting—The provision
in the first revised estimate of Rs. 50,000 has been increased to Rs. 1 lakh to provide
for increase in cost of materials and of running drills.

>

53. Tests and experiments on strength and proportions of materials.—This is
a new item for which Rs. 50,000 is provided. The tests are preliminary ones °
which will be put in hand immediately sanction is accorded to the project.

54. Sluice shutters and gear including curtains and cranes.—

RS,
First revised estimate e 5,54,100
Second revised estimate g 15,00,000
J Excess ... 9,45,900

Messrs. Ransomes and Rapier furnished in 1920 an approximate estimate of
£100,000 for the sluice shutters, gear, etc., provided for in the first revised estimate
and for six additional shutters and gear for the new low-level irrigation sluices.
As the price of steel is going down in Epeland, with a prospect of a considerable
further fall in the next year, no provisiop has been made for freight on
Messrs. Rdansomes and Rapier’s approximate estimate. Carriage to site and erection
is provided for in separate estimates included under “Main Dam’—C Works.

55. Heod works, K. Buildings.— " .

. LAKHS,
RS. w:
First revised esgimate ... e 0744
Second revised estimate ... S 9489
3 2 Excess ... 3738
® > >
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. The buildings provided for are the same.as detailed b

0

v

y Mr. Keeling on pauge 1

of his report, Part IT, Volume I, swith the addition of a rest-house. The rates have
being Rs. 3-5-¢

< been‘increased.to those that are new cutrent, the square foot rate
againsf Rs. 2-8-0 provifled for by Mr. Keeling.

Rypees 12,306 has been provided

for the rest-house and maintenance increased from Rs. 1,000 to Rs. 1,500 a month

for eight years. © . S
5 :
56. Head works, 0. Miscellaneous.- .
First revised estimate ... Eoam e B R

Second revised estimate ...

.
0

Excess

Mr. Keeling on page 33 of his report, Part I,. Volyme I, reco

RS. IN
LAKHS.

515
1153

638

mmended that

the provision originally made be increased to Rs. 8,02,500, but only Rs. 5.15 lakhs

were provided“in the revisetl estimate.

below*:— . o
oo 2 « Mr. Keeling’s
- Item. recommend-
o ation.
g RS,
1¢ Laying light rail track o s 77,000
2. Laying, maintenance, renewal and extension 1,01,500
3. Maintenance of road from Erode to Metur, 34 2,04,000
miles at Rs. 500 per mile per year, for 12 yeanrs.
4. Putting in order, improving and bridging road Nil.
from Erode to Metur, 9 miles at Rs. 1,500 a
mile, 16 miles at Rs. 3,000 a mile and 9 miles
at Rs. 7,500 a mile. 3 .
5. Constructing 10 miles of road at head works at ~ 50,000
~ « Rs. 5,000 a mile.
6. Maintenance of item 6 at Rs. 40C per mile for 12 48,000
years. L «
7. Sanitation for 12 years ... o 1,22,000
8. Wates-supply (share of, for dorgestic supply and 2,00,000
maintenance).
ol 8,02,500

«

Ttem No. 4 is based on a recent inspection on the road.

® Rupees 600 a mile. 1 Rupees 6,600 a mile.

recommendation of Rs. 24,000 annually for ten years.

58. Main surplus sluices, C. Works.—

First revised estimate
Second revised estimate ...

. L)
Excess due to enhanced rates.

First revised estimate ...
Second revised estimate ... ¢ ...

«

Second
revised
estimate.
RS,
1,00,000
1,50,000
1,83,600 *

1,29,000

65,000 +
45,400 %

1,25,000
355,000

11,53,000

1 Rupees 500 a mile.

_ 1 % ; The estimate for this item has now been
revised on the babis of Mr. Keeling’s recommendations and is compared with them

All maintenance and recurring charges are for a three years shorter period in the
second revised estimate than that estimated for by Mr. Keeling, as the programme of
construction will be shortened by three years.

57. Head works, P. Maintenance.—The provision for maintenance during
construction in the first revised estimate was Rs. 1.5 lak}}s against Mr, Keeling’s

Rupees 24,000 per annum

for eight years is now provided or Rs. 1,92,000 in all.

Excess

59. Main surplus sluices, shutters, gear and steel work.—

Excéss

-

RS, IN
LAKHS,

3583
4954
1-371 .

«
voo 4446

8:892
. 4446

The provision for the shutters has not been advanced, as much as that for those:
for the dam as they will be made locally if prices do not come down in England..

€
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60. Canal system.~~The percentage-increases in the sub-heads of the estimages
for “Main canal and branches” and “Distributares” on the sums provided in the
first rev1§ed‘ estimate (excludmg'unforeseeh) are shéwn below. After making the -
percentage increases, .20 per cept has been added for “Unfdreséen’” as in the éase
of the first revised estimate. ¥

»

& o e Percentage increase on first rovised estimate.
Sub-head. i =
> Main canal and branches. Distributaries. >
A. Preliminary expenses ..., R Nil. Ni.
B. Land oy A e 124 . 123° -
CTRWorkals it S 9 1007 52
D. Regulators ... 0 2
E. Falls and weirs 14
_F. Cross drainage s ! 18 y
G. Bridges e, Vs 100 B =
H. Escapes 5z 117
K. Buildings ... 33% Bl
L. Barthwork .. = .. 10 L 10 *
M. Plantations ... 20 C
0. Miscellaneous o 21 ) 123
P. Maintenance o ; 20 S

* Plus provision for 4,000 acres extension under minor distribntaries, Grand Anient,canal system.
B

61. Canal system, B. Land.—In the revised estimate of 1916 the éstimate for
land for the ‘‘Main canal and btanches’ was increased by 50 per cent, except for
digging pits, the provision for which was kept unaltered. The provision for land
for distributaries in the original estimate was retained unaltered. The provision for
land in the first revised estimate, both for ‘“Main canal and branches’ and ‘‘Distri-
butaries,” has been increased by 123 per cent to provide for a possible rise in
value of land since 1916. 1

o :

62. Canal system, sub-heads C, D, E, T, G, H, K and O.—Typical works have
been estimated for using the enhanced, rates referred to in paragraph 36 above,
and the percentage increases shown in paragraph 060 above have been deduced
from these estimates and applied to the sub-head concerned.

5 ,
63. Canal system, L. Earthwork.—The ‘provision «under this head in this esti-
mate and the previous ones is based on the curreht rate for manual labour and in
excess of it. It is, however, proposed to excavate practically the whole of the main
canal and some of the branches by means of drag line bucket excavators, The
cost of the excavators is provided for under special tools and plant, and, though no’
reliable data are available, it is believed that the rate for earthwork will cover the
running costs of the plant. !

64. Canal system, M. Plantations, P. Maintenance.—No increase was made
under these heads in the first revised estimate and 20 per cent has now been added to
allow for the increase in cost of materials and labour.

65. Canal system, extension of area to be irrigated —Tt is proposed to extend
the area t6 be irrigated in the Grand Anicut canal system by 4,000 acres. This
area has heen distributed in the proportion of the revised to the original area as was
done in the case of the first revised estimate when the ayacut was reduced in extent,
page 70, Part III, Volume IV of papers connected with the Cauvery Reservoir
(Metur) Project. The necessary additions due to this extension have been made
to the estimates for the sub-heads concerngd. The distribution of the revised ayacut
under the Grand Anicut canal is shown below :—-

. ACs,
Major distributaries S5 G0 218,145
Minoes * 5 S 27,295
Direct, irrigation ... 12,469
: 257,909
9 o} . .
*® In addition minor distributaries irrigating 100,827 acres will takg off from major distributarizs.
. V—5 <
o
. >
° v »
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.‘].‘h.e statement printed on page 71 of Voluwe IV of the papers connected v:vith
the project has been revised and 18 given below :—
X T2 e . . Sk 5 5 . 45
For revision of.this statement, vide page 17 of Letter No. 95 1., dated
. 31st March 1924, in primt. o
Cost of Grand Aniclit capal major and minor distributaries allocated by sub-heads in rupses
including provision for unforeseen ‘contingencies.

< : * (Revision of statemt}nt, page 71, Volume IV.) .
= 5 W
- g = i —
S Major distribu- |¢ Minor distribu- IR . # g I8 5 -
taries 218,145 | taries 128122 gl g A - E
i acres. acres. < 8°6F | 5 i 3 8

2 lEamiaiie X 2 .

= = S be el i 58 3

) S 8 5 g e fTelpric &) S RE g 2

. a = A = s [5Tue A E = His o8 =

< s S $ 3 = [Fegd|l = =8 o Skt =

eE w i RE L F EiRel B ER 2 |3%8

: ¢ & < |d%] = BRI e &= & [3°%| §

- - 5 ’ L
8. . . & . . B .

8 ! s | ms » B8 RS B8 ct;l;: RS RS, i EBs. Re.
A. Preliminary 51,249 |1,05785 .. 1,05,785 | .. 5 1,05,785 316| 1,06,100

eXpenses. 5 S
B. Lan 3,12,618 | 9,77,960) .. 9,77,960 | 123 |1,22,215| 11,00,205 | 2,20,045| 13,20,260
C. Works L 3,61,304 | 8,803,216 1,06,706 | 9,95,921 | 11 [ 1,09,650/ 11,05,471 | 2,21,099! 13,25.570
L, Barthwork .. Jis 194,745 | 7,¢6,652{ 48,582 | 7,965,184 | 10 | 79,520 8,74,70¢ | 1,74,945| 10,49.650
0. Miscellaneous. 0:0 7,687 | 16,410 .. 16,410 | 123 | 2,050 18,460 | 3,690 22,150
P. Méintenange . 0:0 5,125 | 31,802 .. 31,302 | 20 6,260, 37,662 | 7,518] 45,080

" Total .| 841 [{18,34,606 | 7-28 | 9,382,728 [27,67,524 1,66,238 |20,22,362 | .. |8,19,625|82,42,187 | 6,27,813) 38,69,80;”

ProGrRAMME OF CONSTRUCTION.
66. Revised programme of construction.—The original programme of construc-

tien provided for the completion of the work at the end of the 13th year from the 5

date of sanction. It was proposed to devote the first yegr to the preliminary opera-

tions detailed in paragraph 133, page 56, of Volume I of the papers connected with

the Cauvery Reservorr Project, and the 2nd and 3rd years to the preparatory works

referred to in paragraph 130. The period of ctual construction was to occupy nine

years, that is from the beginning of the 4th to the end of the 12th year, and the 13th

year was alloftedeto finishing up. Sir John Benton urged that the rate of progress
" should be quickened up so as-to reduce the programme by two years. This would
not have been feasible if the dam had to be constructed of “‘rubble’ masonry but,
if ‘cyclopean’ masonry is used instead, as proposed in paragraphs 1723 above, the
périod of construction originally proposed can be reduced by three years. The
programme as now proposed is compared below with the original one :—

Originally Now

: & proposed. proposed.

TEARS, TYEARS.
Preliminary operations 1 il
Preparatory works ... £ o 2 2
Construction i 9 6
Finishing up o b bl ol
. — G
Hiotal =7 W8 10

Provided sufficient excavating machinery is indented for as soon as possible after
sanction there should be no difficulty in speeding up the programme of construction
for the canal system to conform with that now proposed for the dam.

ORGANIZATION FOR DXECUTION OF WoRKS AND ESTABLISHMENT CHARGES.

67. Head works.—The shortening of the period of construction of .the dam

and the basing of the estimate of cost of establishment on the probable actuals,
instead of on the old percentage basis, has negessitated a re-examjnation of the orga-
nization of works charges and the forming of a closer estimate of the establishment
required. The charges and establishment proposed originally are detailed in Section
XITT of Part I of Volume I of the papers connected with the project. Sir John
Benton in paragraph 18 of his note on the project, printed oh page 3 ef seq. ofi
Volume IV of the papers connected with the project, stated that he considered that
the establishment proposed wa$ excessive for the protracted programme originally

S .
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proposed, and that a Superintendent ,0f* Works for the head works wag unnecesgary,
as the Engineer-in-Chief could be in direct charge of the head works. The Superin-

= tendenf of Works has now been omitted, but it<is considered that this will necéssitate
4 more senior Persox_;\al Assisfant to the Engineer-in-Chief* thah was originally pro-
vided for and an Ex¢cutive Enginetr is now proposed; it will probably be found thyt
a junior Personal Assistant will, also be required. :

08. Head works, organization of work charges.—Ih the original report four
charges were proposed, the Engineers in charge to work under the Sul}erintendént‘
of Works. It is now proposed.to have six charges, the Enginegrs in charge working
directly under.the Engineer-in-Chief. :

The charges now proposed are— : ;
1. Construction. e Al
2. Transport. p » 3
3. Materials. ° g .
4. Workshops and machinery. ) »
5. Stores and tests. i »

6. Camps, buildings and sanitation. . B .

69. Construction Division.—It was originally proposed thit sthe Construction
division should deal with manufacture and delivery. As now the average and maxi-
mum output will be 1,450 and about 2,200 tons per diem respectively, which is
considerably greater than was originally proposed, and as the major postion of the
labour will now be unskilled, mstead of skilled, it is considered necessary to relieve
the Construction division of manufacture and transport.

70. Materials Division.—It is proposed to transfer manufacture to the Materials
division which will then deal with materials and manufacture.

71. Transport Division.—Transport is 'now proposed to be made a separate
charge and a junior ‘lasor® engineer is provided for to work between the engineers
in charge of Transport and Construction. .

792.» Workshops and Stores Divisions.—No alteration is proposed in the Work-
shops and Machinery and the Stores and Tests’ divisions, as far as the nature of the
work with which they will deal is congcerned. .

»
73. Camps and Sanitation.—The camps, buildings and sanitation charge will
be a small one in charge of an Assistant Executive Engineer on the, junior scale.

74. Head works—Establishment required.—The establishment and period of
employment proposed is shown in the statement below :—

FEistablishment—H ead works.

et )
Prelimi- - Finigh-
nary Pl?;:ﬂ:?ry Construetion. ing up.
works.
Designation of officer.
F s g |Ea i o et el i i
) ErsaE SRl anlEaERlE T B E T
Engineer-it-Chief .. 6o e 1 1 i i il 1 ik 3 | .
Pergsonal Assistant .. u oo i 1 1 1 i i il 1 3 |
Asgsistant Engineer in charge of Drawing 1 L &0 P 55 e
office.
ineer in chavge Construction 50 3 il 1 1 1 1 1 1 1 1
el 2 R e ol @ il T | 1
Do. do. East .. 506 oo 3 1 1 1 il 1 i o
Engineer in charge Delivery (linson officer 56 s i 1 1 1 1 1 5 =
between Transport and Constraction). ’
Engineer in charge Transport .. . s .- 3 1 1 1 1 1 1
Motor Foreman B . o s . 3 1 1 1 1 1 1 3
Engineer in charge Materials .. 59 ol P 1 1 1 il 1 1 1 ‘
Do. , Lime, ® Sarki and iy 3 1 1 1 1 1 1 1
Mixers.
Do. » Quarries and Break- | .. S e 1 1 1 1 1| 1
ers. | >
uarry Manager .. oo o s ot 3 1 1 ot 1 1 } s
%nginier ingehm‘ge Workshops snd 55 3 1 il 1 i 1 1 il ‘l ‘
Machinery.
Electrical E?lgineer S o s 5 e 1 1 1 1 1 1 \ s
Repair Shops Foreman .. o 8 o 5 5 st | i 1 1 3 &
Engineer in charge, Stores and Tests .. 1 1l Al 12 i 1 1 1 ik \ :
Do. Camps and Buildings. 1 2, 5% 1 1 1 1 e
» Upper subordinates aecy b G . 10 10 12 21 | 21 21 21 21 l 21l ‘ 6
! )

& ¥ »
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15. Pay of eslablishment estimated for.—The average pay estimated for is shown

in the statement below :— °
¢ 9 ) 7 \ Establishenent —H ead works. \ @
¢ Designation of n’ﬂic:r. =% A;:; a];g:r ri;:ﬂ:d
% e meénsem. or.
.
; S ° BB, 1 YRR,
Engineer-in-Chief ..., e O D ,}s
. Personal Assistant ... L LIS C A
Assistafit Engineer, Drawing office ... ¥ ... . 500+ o
Engineers-in-charje— S 9
. Construction T S e AR e 93*
D)0 MR VinabE oo ol (U e S 900 7%
S Do. East ... AR e s vl 25 61 *
< . Do. Delivery o 900 « 5
Transport ... e s S 1025 B T
Materials ... 1,375 . 7
Lime, Surki and Mixers ‘... 900 . e
Quarries and Breakers & ... 1,225 T
«Workshops and Machinery.. 1,485+ 3
Elecbticalﬁ,Enginccr s L 1,000 * e
Stores and T‘ex?ts e l’ggg = 2I
< . ¢ Campe and Buildings 00! 500 8Jr
Foremen— :
Quarry (Manager) ... 800 78
Repair shops % 600 ¥ 6
Motor % 500 7
21 = for = six:

years.

- 12 for ome
rdi year.

Upper‘submdmates o ot 160 O

"r
',
¢ 5 L years.

6 for one
year.

s Temporary Engineer. + For first two years.
1 Executive Endineer. § From England.

76. Engineersin-charge of Construction.—The pay provided for is on the
-assumption that a specific officer is appointed. If he is not, the pay will cover that
‘ of a Senior Executive Engineer. Tt is proposed to employ the Engineer-in-charge

of Construction from practically the start of the project and put him in charge of
all ““Preliminary Works’’, except tests, and the first year’s ‘‘Prcparatory works”,
as it is very desirable that this officer should be at the site of the dam while the
exploratory borings and excavation for foundations of the dam are in progress and
that he should be in charge of this work.

77. Engineer-in-charge of Construction, ‘‘East”’.—The pay for this officer is
shown as greater than that fer the officer in the ““West”’ sub<charge, as it 1s recom-
mended that, if possible, a young Engineer be procured from England or Ameérica with
experience of the construction of dams with cyclopean masonry or concrefe. He
would be in charge of the river section of the dam. 1

78. Engineer-in-charge of Workshops and Machinery.—A suitable officer is
available in the Public Works Department and the pay is fixed accordingly.

79. BElectrical Engineer.—This engineer will probably have to be obtained from
England. A capable man is required as he will be in charge of a 2,000 horse-power
hydro-electric plant, 26 miles of transmission line and distribution at head works.
Tie will also have to periodically inspect two, portable power stations in the canal
system if the excavators are run electrically. .

. 80. Engineer-in-charge, Stores and Tests.—The work of this charge in the first
two years will be practically confined to testing and experimenting with the materials
for the construction of the dam. This work is of the greatest Importance and
requires to be under the dire(’:tlsupervision” of a painstaking officer with a bent for
«uch work. A suitable officer is available and the pay fixed is that which he would

draw if appointed. 3

¢

¢ - = - § ©
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81. Foremen.—The average paf has been fixed on the assump't.ion that” alt

three men will have to he obtained from England, though *it is possible that thes

‘Repair shops and Motor foremen may be available in In#iax * i

82. General.—The pay providéd for the other engineers-in-charge assumes fhat
they will be permanent, officers, of the Public Works Department drawing their ordi-
nary pay and that they will be entitled to technical and overseas allowances, except
n the case of the engineers-in-charge, ‘‘Steres and Tests’ (last sevensyears) and -
“Camps and buildings.”” A% a certajn number of the officers will prob‘a%ly not be
entitled to these allowances thé estimate should be a safe one. Part of the pay
of the Iingineer-in-chief, his personal assistant, the Engineer-in-charge of Work-
shops and Machinery and the Electrical Engjneer will be chargeable to the canal

system, but in this estimate it is shown a8 being charged in full to headworks. &

83. Upper subordinates.—Tt is understood that the revision of the scale of Pay
of the Upper Subordinates is under consideration and, an average pay of Rs. 160 .
is provided, which will allow for a very considerable incgease on the present scale.

84. Local allowance.—The site of the dam is in a long narrow, valley flanked by
ranges of high rocky hills and is stated to be very hot in the *hof, season, which
is a long one in the locality. * It is also 34 miles from Erode from which town
practically all supplies will have to be obtained and, with the largé population iptro-
duced by the work, the cost.of living will be high. With the class of materiale of
which it is proposed to construct the dam very close supervision over its manufacture
and placing will be required, which will have to be given by the executive staff
under very trying conditions in the best part of the working season of the year.
Apart from this it is almost certain that extra shifts will have to be put on occa-
sionally especially on the river section to keep up to programme; special engineer
establishment cannot be employed for these periods, and this will put an additionaf
strain on the executive staff. The work will not be popular with Europeans or
Indians unless a compensatory allowance is granted. :

Tt is-therefore proposed that a loeal allowance pe granted on the same scale
as that granted for Mopad project. The scale proposed is given below :—
Executive and Assistant Engineers Rg 100 per mensem i
Upper and Lower Subordinates, Clerks, At the rates admi_ssible in the Pe}-iyar,

Accountants, Sub-Assistant Surgeon. Wynaad and Ganjam tracts—Appendix 19,
: Volume ITT of the Public Works Depart-
ment Code. >
Draughtsmen, typists and storekeepers ... Thirty per cent on salaries varving from®
Re. 30 and upwards subject to a maximum
allowance of Rs. 40 and 50 per gent on .
salaries under Rs. 30 subject to a maximum
allowance of Rs. 8.

Peons and menials o Rs. 2 per mensem.

The estimate of cost of establishment has provided for these allowances to all
permanent and temporary establishment except Foremen and the Engineer-in-chief.

85. Pa‘*oposed concessions.—The ahove qllowances do not represent the same
degree of éompensation as they did when sanctioned for Mopad, owing to the general
rise in cost of living, and bigger allo“_rances would have been recommended but for
the following furthér concessions being proposed :—

(i) House accommodation rent free.
(i) Free carrjage of supplies and goods to and from Erode.
(iii) Free current for electric light and fans.

The first proposal does not represent a cohsi.dorable allowance as the buildings
are only semi-permanent and therefore pomp_aratwely cl_leap. Tl}e seconrll proposal
is one that will cost, very little, as lorsies will be running practically daily to and
from Erode *or coal and material required for the work.

The third proposal will cost practically nothin_g, as the current will' be ge_nerated
hydro-electrically and there’ will always be a night load in connexion with the
‘water-supply. 2 ) '

These proposed concessions are st_mh as would be given by any private firm
carrying out a similar work, because it would pay them to do so and it would
SRR V—6 =D >
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equally pay Government to make the work more attractive to its officers. Private
frms aoreover either give a bonus er extra pay for overtime,, whereas Government
do not. o ol 5
. ' 86. Drawing and Clerical establishment.—The c’frawing and clerical establish-
ment that will be ‘eventually required cannot be accyrately forecasted and has been
estimated for on the basis. of the usual establishment allowed for divisions and sub-
. divisions, slightly reduced, and on a special scale for the Engineer-in-chitf’s office.
It would Be advisable to relieve executive offigers of a§ much accounts and clerical
work as possible and if the accounts are centralised in the Engineer-in-chief’s office
a saving in establishment would regult, though a second Personal Assistant would
be required. In any case the estimate is considered to be a liberal one.
: 87. Head works, total estimate of cost of establisltment, Public Works Depart-
ment.—~The total estimate of establishment charges-for the head works amounts
to Rs. 30,48,000 which includes Rs. 1,00,000 for travelling allowances and passages
to and from India for temporary employees obtained from abroad and 5 per cent
for contingencies. The total represents 14.6 per cent on the total estimate for
works, excluding® preliminary expenses, land and cost of sluices, gates and gear
(dam only) and js Rs. 14,45,000 less than would kave been provided on the old
213 per cent basia.

88. Heud works, establishment for sluice shutters,—In the second revised esti-
mate 10 per cent was allowed for establishment for sluice shutters in dam and
surplus. In the present estimate Rs. 1} lakhs is allowed for sluices in dam only,
which is at the rate of 7.4 per cent on the estimated cost of the shutters and gear,
and is considered to be ample mn view of the inflated cost of the sluice gates.

39. Head works, establishment, other departments.—In the original and first
revised estimates the provision for establishment, other departments, amounted to
Rs. 3,48,000 made up as follows :— 5

§ RS.
Meicallss s et i b e Ol ¥ e e e T00)
Magistrate and Police S e 72,000
Forest : 1,08,000

¢ : oatRet
: Total ... 3,48,000

© (SRR e

The whole of the estimated cost of revenue establishment for land acquisition
sas shown under “‘Canal system.”” The provisions have now been revised taking
into account increase in pay and the shorter period for which the establishment will
now be required and the cost of the revenue establishment has been distributed
between ‘Headworks’” and ‘‘Canal system’’.

The revised estimate amounts to Rs. 5 lakhs distributed as follows :—

RS.
Medical ... 190,000
Magistrate and Police e Y 90,000
Forest S sale ... 1,00,600
Revenue 3 ... 1,20,000
Total ...  5,00,000

90. Canal System, Organization for execution works.—The charges and
‘establishment originally proposed are dealt with in Section XIIT of Part I of Volume
1 of the papers connected with the project. It was not proposed to post ar{y_estabhsh-
ment to the canal system during the first year after sanction to the project,” but as
the programme of construction has now to be quickened up, it is proposed to form
a survey party immediately the project 1s §npct10ned and about six monthg later
to post the Superintendent of Works, as he will be required for the preparation of,
construction plans and to supervise the survey Awo_rk‘ P lihe survey party would
in the second year be twned info the No. 1 division and coatinue to the end of .
cosstrsction, eventually becoming the permanent division. No. 2 division would

be formed at the end of the first year from sanction and be engaged mainly on survey -

"work for the first year and continue to about the end of the eighth year. No. 3

. 5 “
.
¢ 3 s
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division would be employed about 18 months tq two years after safiction to“the
project has been given and be retained tq the end of the seventh year. »This, divi-,
Slon cotresponds to the Vadavar division, but will undemake more’ work thane was
originally proposed for it. e Z

91. Canal System, Establjsh?.ne;zt required.—The establishm®nt and period of
employment proposed is shown in the statement below :5—

JHstablishment, Catal System., i e
5 v . = 15
o .
Year duting {rom sanction to project
Designation of Officer. T 5
1 l . .3 + ’ b ] 6 7 8 ‘ 9 ] 10
8 . . .
>
5 « % | ¥YEAR. )
Superintendent of Works .. Lk £ e 3 1 1 1 1 1 1 -
Personal Assistant .. . o = o % 1 1 Lol ) 1 1,
Engincers-in-charge.' A > 5
No. 1 Division o 50 56 oo e 1 1 1 1 1 ek il 1 1 1
0. ¢ ., S £ e e 1 1 1 1 aliltetaT i 3 7
Nov 8 o g e i e ] 1 1 I .
Enginesrs-in-sub-charge. oo
" .
No. 1 Division a5 e B o6C  Sb 1 22 |RER ) 2 2 2 2 2 gl el
No.2 = L T e 2 2 2 9 2 2 21
No.3 i ot Ao R e Ll T ) 2 2 2 2 ;
2
Upper subordinates o S o & 8 | 26 32 82 32 32 32 24 12 8

The number of Upper Subordinates provided for is probably more than wjll be
required, but the present object is to frame a*safe estimate and only such establish-
ment as is necessary will be employed.

92. Canal System, Estimate of cost of establishment.—The average pay esti-
mated fox is— 5

Superintendent of Works (Executive F,nginéer) Rs. 1,750, Engineers-in-
charge Rs. 1,100, Engineers-in-sub-charge Rs. 800 and Upper Subqgrdinates Rs. 160
per mensem as in the case of the headworks. As probably 50 per cent of the
Engineers will not be entitled to technical and oterseas allowances the actual cost
of the establishment may be considerably less than has been estimated for.

93. Canal System, total estimated cost of establishment.—The total estimate
for establishment charges amounts to Rs. 20,19,000, which includes Rs. 1,20,000
for travelling allowances and 7% per cent for contingencies. The latter provision |
is 24 per cent in excess of the percentage allowed in the headworks estimate and
1s intended to cover a local allowance to the establishment of one of the divisions,
which will have remote headquarters. No recommendation can be made until the
headquarters are actually fixed.

The total amount of the estimate for establishment is 18.15 per cent of the
total cost «of “Works’, after deducting preliminary expe’nses and estimated cost of
land, and Rs. 3.73 lakhs less than the provision that would have had to be made
under the old 214 per cent rule.

94. Canal System, estimated cost of revenue establishment.—Out of the Rs. 3
lakhs provided for revenue establishment for the acquisition of land Rs. 1.8 lakhs
has been included irr the canal system gstimate.

TooLs AND PLANT ORDINARY, SUSPENSE AN» RECEIPTS oN CAPITAL ACCOUNT.

95. Tools and plant ordinary, whole project.—The provision under this head
is at the usyal rate of 13 per cent on the estimate for “Works’ less that for ‘Land’.

96. Suspense, whole project.—The provision of Rs. 50,000 and Rs. 30,000 for
‘Headworks’ and ‘Canal system’, respectively, have been increased to Rs. 75,000
.and 37,000 on account of increase in cost of materials.

97. Receipts on Capital Account.—The estimated credit under this head is
to cover sale and rent of ,buildings and sale of toolf and plant when no longer -
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required. It ‘has been proposed in paragr aph 85 above that n6 charge be made for the-
occupation of buildings and noe prevision is made for this. .The sale of “buildings.
at the ‘Headworks' will crealize very little and therefore the bulk of the credit
will be from the sale of tools and plant. Thgugh the cost of plant will be much
‘greater than was previpusly estimated, it is po:@lble that 1t will realize very little more
than was originally anficipated, if there is a big fall in prices while the
Wwork is in progress. If, however, the power for the work is obtained hydro-electri-
cally as #.now proposed from IIooen]\al Falls, a -considerable credit will be
obtained from the Sale of the plant and moré still‘if it is taken over as part of a

bigger installation for which water will then be available. The provision under

‘Headworks’ has therefore been 1n01ea§ed from Rs. 3,562,368 to Rs. 6,50,000.
. Under canal system Rs. 49,692 was pr ovided in the onoinal estimate and this sum
“was ratained in the first revision of the estimate thouch nearly Rs. 6 lakhs was
provided for additional Special Tools and Plant not contemplated in the first esti-

- mate. The sale of buildings in Tanjore district and the rent from the permanent

auarters to be built will realize a considerable amount and therefore the provi-
sion for the ‘Canll System® has been increased to Rs. 1 lakh.

INDIRECT CHARGES. -

98. 4baremch~ of land revenue.—The sums m the estimate under this head
represent the estimated annual loss of land revenue capitalized at 25 years purchase.

99. Leave and pension allowances.—The provision for these is at the rate of
14 per cent on the revised establishment charges less provision for travelling
allowances.

100. Total of revised estimate.—The revised estimates for the ‘Headworks’,
*{Canal System’’ and whole project are compared with the previous ones below :—

©

Percentage

Original First revised Second revised increase of
e estimate (1910). | estimate (1916). | estimate (1921). | second on first
C revised estimate.

¢

9 RS. RS. RS.

Headworks SEEREE e = 2,39¢15,000 2,59,31,640 3,66,02,000 4145
Canal system = £ i sise o ¥ 20 1,46,85,000 1,50,13,960 1,88 18 000 253
. i Heie il e sl
o Total .|  3,85,00,000 4,00,45,600 5,56,00,000 865

. 101. Probable expenditure by years.—A statement showing the probable ex-

penditure year by year for the ten years construction programme is attached to-

.the classified abstracts of estimates which accompany this note.

GENERAL REMARKS.

102. Sir John Benton in paragraph 24 of his Note on the original estimate
for the project, printed on page 9 of Volume IV of the Cauvery Reservoir Project
papers, recommended certain procedure to ensure that the p10]ect estimate is
adhered to. Mr. Keeling, ‘in paragraph XX of Volume I, Part II of his report
on the inquiries he made in 1911, put forward the lines on which he proposed
to proceed. Mr. Keeling’s proposals guard against unwarrantable départures
from the sanctioned estimate and will entaill very little work in the Chief
Engineer for Irrigation’s office. No provision has therefore been made for charg-
ing a share of the Chief Engineer for Irrigation’s establishment.to the project under
establishment charges, Public Works Depultment

103. Superintendence of improvements in Cauvery delta.—Mr. V. T. Srini--
vasa Ayyangar, the present Executive Engineer in charge of Vennar division, has
suggested that the Engineer-in-Chief of Lhe project should take over the superin-
tendence of the nrwatlon work of the Tanjore and Vennar divisions' from the
Superintending Endlneer VII Cirele, as soon as the project is started, so that he-

conld study the peculml conditions of the delta irrigation and ipitiate and carry out .

improvements in the delta having in view the economising of water under the altered
conditions of supply that will obtain when the reservoir is in operation. This is.
certainly desirable, but the Enmneel 1n Chief could not urtdertake this work without

L ©

‘ ~
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detrimel}t to his project work in the *first two or three years afterssanctiore to
the project and thereafter only if a Superinteadent of Works is put in direct
charge Gf the construction of the dam. * et ° ) 2
» . .

.
~ 104. New Circle. for arrightions dependent on the reservoir.—A second Sugges-
tion is that as soon as the reservoir comes into operation, wiich will be about
seven years after the project is puf in hand, a new circle be formed to take over
all the irmigation dependent on the reservoir. This would include the old irr-

gation in Coimbatore, Salem and Trichinopoly districts, the existis Tanjoye
irrigation, the new area and the Lower Anicut system, an area *of nearly 1% million
acres in all. To this could be added the Vellar irrigation, as works for the
common benefit of the Lower Anicut system and that of Shatiatope on the Vellar
have heen carried out and will be in the future.

N
In view of the conflicting®interests of the river channel irrigation abbve the
delta, the old delta area, new irrigation and the Low'cr Anicut system and of the .
very altered conditions with a reservoir, which will gjve a confinuous instead of
a fluctuating supply and deprive the Lower Coleroon system of most of its flood
water, the proposal seems a sound one. If a'mew circle is destded on, it should
be formed three or four years before the reservoir comes into pPeration so that
preparation may be made for the altered conditions of supply;+#f this is not done,
there will be every chance qf the working of the reservoir causing dissatisfattion,
and if it occurs in a bad yean, prejudicing extension under it. ;

F. E. MorgaN—18-3-21.

For revision of this statement, vide page 13 of Letter No. 95 I,
dated 31st March 1924, in’print.

CONDENSED ABSTRACT OF COST. %

(Revision of Statement, Volume IV., page 75, C.R.P.).

Serial Departmental head. Head works, Canal system. Total, » 5
number. 5
A. Direct charges. RS. RS. RS.
2,5 39,08,000 3,90,28,000"
ERVVorks 2,51,20,000 1<.)9,l ! ,,28,
é. () Establishment, Public Works Depart- 30,485,000 20,19,000
ment. o 58,72,000
(5) Establishment on sluice shutters 1,25,000 i
(¢) Establishment, other departments ... 5,00,000 1.5'0; 0t L
3 ’\I‘ools and plant, ordinary 3,42,000 1,69,000 ,),1.1:000
" Toolsand plant, special ... © .. .. 72555000 «  15,38.000 4093000
4. Suspense 4 75,000 67,000 1,42,000
5. Recejpts on capital accounts . — 6,50,000 — 1,00,000 — “7;)”’380
6. Audit and acceunts 1 per cent on 2,51,000 1.39.000 3,90,000

A. Total, Direct charges ... 3,60,66,000 1,82,20,000 5,42,86,000

I works.

B. Indirect charges.

Abatement of Land Revenue 2% ; N 3,67,000 4,46,000 8,13,000
nd Pension allowances per cent on Y
Le:s‘;;b?ishmem less travelling allowances ... 5,0_0,000 2,91,000 7.91,000

B. Total, Indirect charges ... 8,67,000 7,37,000 16,04,000
Grand Total ... ' 3,69,33,000 1,89,57,000 5,58,90,000
; Vs 3
L] e 3 3
» s
3 = )
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<For revision of this statement, vide péfgas 13 and 14 of Letter No. 95 I,

. .

. dated 318t March 1924, in print.

o « o
; Statement of cost of Cauvery Reservoir Project under Depurtinental head “ Works *.

2 o Head Works.
Sub-heads, Main dam. y Main surplus sluices. Total.
i o « RS. RS, RS,
e ¢« 1. Head Works, *
A. Preliminary expensts *2,50,000
. Land e oS 22,85,100
C. Works e 1,84,47,375 15,657,675 2,00,05,050
K. Buildings L 10,66,725
« 0. Miscellaneous (129751258
P. Maintenance 2,16000
¢ v Total 2.35,62,325 15,67 675 2,51,20,000
¢ 6 &
< 3
. cet Canal System.
£ Svb-heads, g\?ﬂt;:::r" Vadavar systen. Total.
RS, RS. RS.
2. Main Canal and Branches.
A. Preliminary expenses 96,800 20,500 1,17,300
B. Land . 8,60.100 1,24.700 9.84.800
D. Regulators ... 4,23,200 . 27,900 4,51,100
B, Falls and weirs 1.84.000 35.400 1.69.400
F. Cross drainage works 2 24,31,000 62,700 24,938,700
@. Bridges Femes e Rl il £ ORS00 1,38300 ¢ 18,70,400
H. Escapes e 43,100 22 500 65,600
K. Buildings . ... 295,900 28200 324100
L. Farthwork ...¢ a0 1,74700 25,54.100
M. Plantations ... T 50,000 12,900 62,900
0. Miscellaneous  « 1,46,700 9,400 1,56,100
_P. Maintenance e 72,000 11,500 83,500
5 Total, Main Canal and Branches 86,64,300 6,63,700 93,383,000
3. Distributaries.
A. Preliminary expenses 1,06,100 19,300 1,25,400
B. Land 13,20,250 2,36,500 15,56,750
DR i e 13:26 570 244200 1570770
L. Earthwork ... = 10,49,650 ¢ 192300 o . 12,41,950
0. Miscellaneous 22,150 3,900 ? 26,050
P. Maintenance 45,080 . 9,000 54,080
Total, Distributaries 38,69.800 7,65,200 45,75,000
Total, Canal System ... 1,25,34,100 13,783,900 1,39,08,000
Total, Works & 3,90,28,000

o
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For revision of )
gl;se gtgfe;nnelnt vide g)ag.e 14 of Letter No. 95 I., 2
L st March 1924, in print. - »
n i g
CLASSIL‘IED ABbTRACTb OF ESTIMATES 5
= .
HEAD WORKS, » i
T 2
_ Asstract Cost BY SUB-HEADS.
.
Revision , ¢
(Revision o, Statement, Volwme IV, page 76, C.R.P.) -
. L TS " .
A | !
Name of work. Preliminary LB' ok I K A o d :
L and. Works. | Buildings. | “iscellane- \yroirtenance 1otb
1 £ .- e !
1 RS * 28 X ‘ St
Main dam .. .| 2.60,000| 20,8200 | 1,661,000 | 9.4 i o 66
i e e e
184,600 | 3 4 = 1600
Total ..| 2,60,000 2 { ; ;
S | 50, 20.81,200 | 177,756,600 | 9,438,200 | 11,55,000 ‘ , 182,000 \ 2,23,50,000
unforeseen 124 2,73,900 2! 50 | i
e ‘ 2,29,450 ‘ Q8625 | 144125 | 24000 | 27,710,000
| 5 .
Grend Total 1 2,60,000 | 22,85,100 ] 2,000,030 | 10,86,725 12,97,125-1 , 216,000 \ 2,61,20,000
e A [ ! 5
. .
. . » b
Olassified Abstracts of Head Works. %
3 SR .
‘ | Remarks,
| ‘ In this column
3 Amoant of | = .i Total Total of n th»‘
: ! = . estimate Total of ® for each LT
Balchests Oy G S for individus)| sub-heads. | camal or | 980 | Tepresent esti-
gt distributary. main heagl. | mate number
. and the

denominators
plan nomber.

T
I.- WORKS. | l !
11) Heap Womxs. ‘ i
1. Maindam including 1 RS. BS. |
waterspread |
A, Preliminary | Preliminary expenses .. 2,560,000 2,50,000 "
Expenses. | |
B. Land Compiensation for water spread | 20,31,200 20,31,200 |
area, camping gronnds, ete.,
from Revenue Officer’s report
| (as now revised).
€. Works Main dam .| 1,46,21,000 o
» Bridge across (_;mvery bcluw 1,20,000 i
| daw site. ket
> | For borings in foundations of 1,00,000 .
] dam and grouting. |
, | For testiug experimenting on 50,000 |
| strength »and  proportioning
of materials and on methods
| of construction.
{ Sluice shutters and gear includ- 15,00,000 1,63,91,000 |
| .ing cortains and cranes.
K. Buildings. Workshops, ‘store-sheds, quar- 9,48,200 9,18,200 |
ters,
0. Mlmllane- Commumenhon;, roads, ete. 1 11,53,000 41,53,000
Pl Mnmtenznce Maintenance during comstrue-|  1,92,000 1,92,000 |
| tion. |
| 5 sy
| 'Fotal main daw including 2,09,65,400
waterspread.
| 2. Main surplus slujces.
' C. Works .. | Main surplus ‘sluices . 4,95,400 =
. ‘Shutters including geﬂr :tee]~ 8,89,200 13,84,600
| work of road way.
’
: Total (1), Head Works .. | 2,23,50,000 ‘
- ] . -
. ’
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Page-30, Vol’V CRP— S
For revision of this statement, vide’ page 17 of Letter No. 95 i dated 31st Mareh, 1924, in
? prmt y 3
4
g CLASSIF[ED ABSTRACT OF ESTIMATES.
3 <
: VADAVAR SYSTEM. ,
‘ ; DISTRIBUTARIES, ;
¢ o
5 LS Abstract of cost by sub-heads. ¢
(Revision of statemeﬁt, Volume IV, page l'IS, C.R.P,)
[
3 ke
: A. Preli- L. 0. 12,
Particulars. winary | B Land, |C. Works. Earth-  Miscellane-{ Mainten- | Total.
e expenses. & wor ons. anoe.
¢ o
|
P RS, RS RS, RS, R8. | RS, RS,
Vadavar extension chahnel with all its | ‘19,240 | 1,765,160 | 1,83,338 | 1,45,690 2,876 | 6,226 | 5,32,618
offtakes. |
Add for ineresse in rates . .. .. i 21,894 | 20,162 | 14,670 360 1,245 | 58,281
‘e Total ..| 19,2¢09 1,907,044 | 2,03,500 | 1,60,260 3,236 7,470 | 6,90,749
Add 20 per cent for unMreseen contin- 60 39,4566 : 40,700 32,040 666 1,530 | 1,14,451
gonoles e !
Ce . " Grandtotal ..| 19,300 | 2,38,500 | 2,¢¢,200 | 1,82,300 3,900 9,000 | 7,06,200
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APPENDIX T,

a
REVISION oF D : ;
OF DISCIARGES oF THE Cavvey At UAuvERy Day ANp Bitavast Bribes 2
d r >
AN OF LOSSES IN TRANSMISSION. ;

Discharge of the Cawvery at the Cauvery Dam 3
:Zl; .gm{ged in 1909 by the C'auyery Reser\;{)ir Proje’fth i’ii;leyanfhzhfligzsﬁlvery =
: dmetl for the Cauvery Dam North Gauge was used in the pre e fa:fe Cyuf".e %
1‘1‘1‘%71 tIa)lr)o?:wahiglii]ﬂccompm??d 1the original #nd revised estimates pfor‘ the ‘glelu: lzt:si:
ject. aily current mefer gaw ings of the ver : ; Aove
1)‘(:911 made by a joint Mysox‘e-MadrE@ I’gariiv, for sixez:;n?h}; :tvte}fr Ci("rl:)zr?mdD?m'l hf"""
he year 1917. The .1'esul\‘s of the gaugings for the three years c:mlil;o 1919‘ : e
with those of 1909 in the statement belows:— : g e
.

L3

3 e 9
Con]lparahvve stat'emeut of dlsch':u'ges at the Cauvery Dam for readings on the Cauvews
Dam North Gauge from the “discharge curves obtained from joint Mysore-Madras 7

gaugings and those of 1909. 3
. L .
iischarge in cusecs. | e N
: . - Percentage differences from average of
Joint gaugings. A ‘ 1917 to 1919 gaugings
Cauvery dam, | . | = ~ -
gange reading fest. G!;\\gings | Afva:«;ze C?olumnn | Colamnss' Columns l Colunins | Columnd o
of 190, 2 of three [6- ° -6 4-5 i
1917, 1918 1918 ears X 100 — X 100 | i
e { = T S
! . | 11917 vo |6 e & vt o2
| | 3
: ' " i 119, | } (1909): | (19179 918y | (1919)
(1) (@ Tl @) ) (3) (B () (8) (9 (10) (11)
| | | |
1 ‘ PER CENT. ER NT. I: & 3
30 4,200 e 7,050 (= 515 | L Bt Ul i
35 5,400 7,900 8,350 9,850 \ + 612 -0 — 39 13:2
+0 5 6,00 10,850 11,350 | 12,675 i 4763 '3 2394 9
4 §,150 13,950 14,530 | 15, 6 4801 5 Z | L oo
5:0 11,200 17,180 17,750 | 18,650 | 17,860 | 4595 3 — 06| 4 44
55 15,100 | 20,550 P 21,000 | 22,000 21,183 | - 403 & == S0i08 i N30
60 | .| 18,760 24,350 24,880 | 95,850 | 25,027 I Ta3p 51 + 05| 4 38
65 ol 22750 | 28,800 | 20,650 | 30,400 | 29.617 |+ 80-2 2 | + 0l + 26
7:0 | 28,500 35,700 | 35,800 | 35,060 | 33,883 | —+31'G 0 + 211 13
5 (8850 33,850 A 600 | 39,795 | o195 83 l i 29
. | &

2. 1t xyill be seen from the statement above that for stages of® river conmoted by
gauge readings of 5.5 feet and above, there is good agreement between the three years’
g.:mgings, {he variation from the average discharge curve, 1917—19s from that for any
single year being within 4 per cent. The average discharge curve for these gauges gives

discharges from 20 to 40 per cent in excess of those obtained from the 1909 cuzve. 5
Below a gauge of 5.5 feet, the excess shown by the average discharge curve is greatér
still, varying from 40 to 80 per cent, and the agreement with the individual curves
- from which it is obtained is also mot so good as for higher gauges, the variatton being
as much as 13 per cent at a gauge of 3.5 feet. :

5. The question of the stability of the river bed at the Cauvery Dam was gone

i to during the Mysore-Madras Arbitration and it was accepted, on the evidence of
annual levels taken since 1885, that there had been no material alteration in the average
bed level amd that it agreed closely with that of the year 1867. Since the Arbx tion

in 3914 ho change ha$ taken place.
in the discharge-gauge relation below

<hoal divides the river into two channe

T'wo reasons have been advanced for the variation
a gauge of about 5.5 feet. The first is that a sand
]« at the Cauvery dam for gauges up fo about

5 feot and the second that a scour sets up yound the north gauge when the Upper Anicut
regulator has been closed for a considerable period. As the shoal is constantly shifting and
altering in’width the discharge, gauge for gauge, when the river flows over the dam
in two channels, may vary Very apprecéably, and in the same season; it is howevetr
With regard

not practicable to gauge the river where it is,divided into two parts.

to the second reason,

the set of the river round the

nose of the island, when the regu-

lator is closed, has heen observed to cause a local reduction on the ruling level Gf Dok e
river in the immediate neighbourhood of the gauge. When the regulator is opened, ¥
d there is then mo reason to believe that the gauge reading does

. the set disappears an t i .
not accurately represent the level of the channelsof the river on the north side. It
the scour seriously affects fhe accuracy of the discharge curve, then for years of poor

abnormally long periods, the discharge,

supply when the regulator is kept closed for e
i : This is not, however, borne

for gauge, should be higher than in a normal year.

. auge
%uc ,Eby the gaugings of 1917—19 as in the years 1917 and 1918 the regulator was kept
: Vet TRl ¥
£ » » s
i - & . » . o . l »
. » . s T
. 3 ) 3
2 2



closel for ub;i'ormally long periods whereas th . el A

({)ne. Reference to the mbi }i)n pa,rzfgré\ph leab:veyi:ﬁl .lsghlogw ‘:E;t Pf‘]fel‘ t:;i:(l;l}z“‘a Sll*il‘_mal
tge ‘hfh::;:]e 1;Jt ‘191? -are layger Th‘d)jl those from _the curves of 1917 and l9i8:gewlfelrveeal;
low}tu:qdi\no- ‘tehama[lerlx the gaugings were seriouslyvaffected by the gauge giving
e -L)f u?; :“ﬁ‘enl tnle }ggul:;xtor was closed. It looks tllerefore as if the probable chief
due, i :]l_lil:f.eb in ,f e discharge curves of 1917, 1918, 1919 at low gauges is

4. The,graugings of 1909 were conducted in a year when the r - *w
op‘\iu_ for abuormally long periods, this would net }howevér afféc: ;Ielgu{l;t\?;;e ‘a?:ch{:spt
relation for gauges of 5.5 feet and above and for these gauges the 1917—I19 discharge
curve must be accepted in preference. to that of 1909, as the former is based on fga:‘
more accurate gaugings conducted at 9 more suitable sites; there is also no apparen‘t
reason why the 1917—19 curve should not ‘apply to the:recorded gauge readings of
5.5 feetcand above of all past years. ‘Whether the 1917—19 curve is applicable to the
low readings of 1909 or not is of no importance as the sn’i)plies in that year were
‘good. The 191719 curve must also be taken as being more applicable to readings
below 5.5 feet on tke Cauvery Dam mnorth gauge of past years than that of 1909 eg;-
4)9(1:1113\- in years of poor supply, as the 1917—19 curve embraces two such vear;- it
is, however, realized that by so doing, errors of considerable pragnitude may occur
but an error of as much as 10 per cent on the whole yéar’s flow in a bad ye:u: is nn;
probable. The dischacges at the Upper Anicut entered in the working table previously
prepared have accordingly been revised, using the 1917—19 discharge curve. :

5. Discharge of the Cauvery at Bhavani Bridge.—The discharges at Bhavani bridge
which are those which form the impounding basis for Metur Reservoir, were in previou;
working tables taken from a discharge curve, for the rear gauge at the bridge, obtain-
ed from gaugings made in 1909. As the gaugings of 1909 at the Upper Anicut have
been shown by recent gaugings fo have given results on the low side, the discharges
at “Bhavani bridge from the 1909 curve~have been compared with those at the Upper
Anicut based on the 1917—19 curve during periods when there was either no rainfall
in the intermediate catchment or insufficient to produce any appreciable run-off.

6. The only rivers joining the Cauvery below Bhavani bridge, which have a portion
of iheir catchments in the hills, are the Bhavani, the Amaravati and the Noyel. The
latter river contributes nmothing in a poor south-west monsoon and what little water
is left over from its irrigation requirements in a normal monsoon is diverted into the
Pogalur channel. Across the Bhavani there is an anicut at Kodiveri, 114 miles above
the Upper Anicui, which intercepts the whole of the flow from the catchment in the
hills. Twenty-four miles below this anicut is another one across the Bhavani, just

is useless as a measuring anicut.

abeve its junction with the Cauvery, this however,
ut of the Amaravati is at Pallapolliyam 21 miles from its junction with

The tail anic
the Cauvery and 51 miles above the Upper Anicut.
7 The catchment areas above the various measuring points are— sQ. MILES,
Cauvery above Upper Anicut ... 26,172
Do. = above Bhavani bridge... 16,612
Between Bhavani bridge and Upper Anicat ... 9,560
Bhavani above Kodiveri anicut 1,900 EPRY
Amaravati above Pallnp’oﬂiyam anicut 2,380 :
Novel above Pogalur channel ... A - 1 o Ll UEL
] 5,584
ctween Bhavani bridge and the Upper Anicut is 3,976

The unmeasured catchment b
square miles. This is all in the plains, and a number of rain gauges are located in the area.
The area irrigated from the Canvery below Bhavani bridge and above the Upper Anicut and from
the anicut across the Bhavani just above its junction with the Cauvery is 120,000 acres, of
which 70,000 drain above the Upper Anicut and 50,000 drain below. The requirements of this
irrigation in July, August and September are— .

“_0‘0_0(_}‘ 50,000 _ 2,834 cusecs.
60 20 2 o
7.600 million cubic feet in July and August and 7,350 million. cubic feet
available,

or,  say,
in September. The qu
depends on whether the

1,500 million cubic feet.
square miles of the Bhavani catchment and 480 square mil

antity of water that would be taken in Jume, if
‘korambus’ are in existence or mot and it will be taken as

°

©  ®Of the area, 640 es of the Amaravati catchment sre in

+he hills.
. L]

&i
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8. In Table A, appended to this note, the measured ibuti f i
5 A, app: ) te. contributions of the Bl
A_maravatl, less 11'1-1gaf_.1bn requirements, have been gompared with the diﬁ‘:éren::; I:)I?B;Dhi
discharggs at Bhavani bridge and the Upper Anicut for menths in which rhinfall

qiz;ta showt.t'hat the 1‘1.111-;)%'1 ffl‘om the unmeasured catchment Wtas nil or practically so
The quantities unaccounted foreare gompared with the esti I :
bridge in Table B at the end of this npote. - B Hhayan}
9. It is possible that the quanit
ing back into the viver above the U
the figures”in column 7 of Table A h
that if the discharges at the U
considerably under-estimated.

»
of water actually utilized in the chanmels drain-
pper Anicut has been dver-estimated, but even if
ave been wery much over-estimated, stillsit is evident *
pper Anicut are correct, then the Bhavani bridge ones ave

10, If allgwance were made for loss in transmission between Bhavani bridge and
the Upper Anicut on the scale adopted in,preyious working tables of the Metur reser-
voir, :che qu_anhhes'u.naccount'ed for would bt increased still more and these tables, though»
prepared with a d_li_ierent_ob]ec},. support the proposal made later for very considerably’
reducing the provision for losses in transmission on water jssued from the reservoir. -

11. This examination was made too late in the seasoh to conduct udeful gaugings.at )
Bhav.ani bridge as the river had fallen to a low stage.! Two set¢ of current meter
gaugings were, however, made between 17th and 20th of November 1920 at:gauges
of 1.80 and 1.91. The discharges obtained were'26 and 24 per *ent respectively in
excess of those given in the table of 1909, printed on page 23 of VI(\;Iume IIT of the
Cauvery Reservoir (Metur) Project papers. These gaugings were nfade, under consider-
able difficulties, and much reliance cannot be placed on them. The Cauvery Gauging
division will, however, systematically, gauge the Cauvery above Bhavani bridge through-
out the coming irrigation season.

12. The table of discharges printed on page 23 of Volume IIT of the Metur
Project papers has been revised, the low discharges being increased by 20 per cent,
decreased to mil at a gauge of 6.6. This table of discharges has been used in all the
vevised working tables. - 5

13. Loss_in transmissions between the Mysore reservorr and Metur.—In the working
+ables of the Metur reservoir, which accompanied the first revised estimate, the amount
available for impounding was taken as the discharge at Bhavani bridge less’ the amount
impounded at Kannambadi two days previously, reduced by allowing a transmission
loss on the amount impounded of 13 per cent in the south-west monsoon and 11 per
cent in the north-east monsoon. § R

14. The distance between the Mysore réservoir, and the Hogenkal Falls, up to
which water will be ponded by the Metur dam, is»105 miles and for 45 miles of this
length the river runs through a rocky bed where it is ponded by a succession of barriers
forming deep pools. The loss in this length, due either to evaporation or 4“1.7‘*(”'?'
tion, is for all practical purposes a constant for all stages of river above the minimum

y flow which has to be maintained for power at Sivasamudram. Between Sivasamudram
and Kannambadi a distance of 60 miles, the water in the river is ponded at several
imicuts and though, owing to this cause, the absolute loss due. to a small flow may
By high, it is very little more if any greater, due fo a very considerable flow. Further
svhen impounding takes place in the Krishnaraja Sagara there will always be a con-

‘lerable flow below the junction of the Kabbani with the Cauvery, that is for 29

B e of the length above Sivasamudram. g

15. TRe ,extra loss that would have occurred, if a quantity impounded had been
left in thé river, on miost occasions would be nil, or practically so, and therefore to
be on the safe side no loss in transmission has been allowed, in the present working
tables, in’ prriving af the resulting flow at Bhavani bridge after impounding.

16. Loss in transmission between Metur reservoir and the Upper Anicut.—The provi-
sion made for loss in transmission on water issued from the reservoir in previous working
tables has been as follows:— i

: * PER CENT,
For first month after opening ... 2 e Gt g 50
From second month first half to sixth month first half inclusive ... 20
From sixth month second half to seventh month first half inclusive. 30
From seventh month second half to eighth month first half inclusive. 40

17. The distance between the proposed dam at Metur and the Upper Anicut is 102
miles. The width of the Cayvery between Metur and Bhavani, a (h§1anc~e of 26 miley,
is under 2,000 feet om the average and that of the remaining 76 miles is u_uderA 4.000

" feet on the average. The average width, therefore, for the whole 102 miles is less

jhan 8,500 feet but will be taken at that figure. The waterspread, with the tiver

. V—10 2
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1-un£,ing {ulil,;is therefore about 102 x 5,280 x 3,500 = 1,884 m.<sq. ft. and this water-
spread does not vary much for staggs of river down to about 5 feet on the Cauvery dam
(norths gauge. Taking the loss due to evaporation on. the whole waterspread at one-
sixthe of an inch pew digm,e which is the maximum that is likely to occur during the

irvigation season, the total loss per diem due to this qause would be 26.2 m. c.ft.

18. The deep Bed of the river is rocky throughout and from Bhavani to the Upper
Anicut there is irrigation gn the right side of the Yivdr for the whole length, and on
. the left side for about half the length, throughout the whole year, which must cause
the grouné water surface to slope towafds the river. WWhatever loss in transmission
there may be due te absorption will be confined to .the water absorbed by the sand
in the river bed at the beginuing of the irrigation season or after periods of low water.
Between Metur and Bhavani, rock oatcrops in the river bed for quite 15 per cent of
the waterspread and the beds of sand ,are.very shallow for the greater part of the
_remaining area. There is a larger percenfage of sandye bed below Bhavani and the
thicknéss is greater, but the whole of the sand cannog drain in the dry weather owing
_ tq the perennial flow and the high subsoil water level on Both banks of the river.
Tt can be safely’ assumed that? only 2 to 21 ft. reckoned on the whole waterspread of
1.884 m. sq. fi.*requires %echarging to replace the loss due to evaporation and
that due to drainage into the deep channel of the river in which the flow is perennial.
Taking the higher figure of 23+ft., the amount required to recharge the sand
would be— . s

.
e .

6
c . 1884 x 10° x 25 x 20

100
19. As the reservoir only sapplements the supply in “the river below Bhavani, 26 miles
down river, it does not have to make good the whole of the losses in transmission estimated
above
20. The rules for estimating the loss on transmission in the working tables are given below
and these are considered to be on the safe aside :—

«

= 1,884 m. c.ft.

¢ e

(i) For first month of opening 50 per cent. z

(ii) For second month of opening to seventh month first half inclusive for esaporation—
D
X 26 % . g

where D= Deficiency in irrigation .reqnirements to be made good in m. c.ft. ;
T—Trrigatidn requirements in m. . fte
(iif) In addition on the first fqur days of the sccond month of opening a provision for

loss by absorption<of
D % 2200 — M.

© =

e I 4
Where M = Maximum flow at the Upper Anicut in m. c.ft per diem during the previous,
. fortnight;

D and T have the same significance as in the evaporation formula. Only positive quanti-
;

ties to be taken into acecount
(iv). From the seventh month second half to eighth month first hall inclusive fo

1

evaporation—
D x20 ; ' e ,
K Py e s
<
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TABLE A,

Comparison between the difference of the dischar, 5
the d ges gf the C t the U-
* and Bhavagi bridge and the probakle inﬁpwq behwee:u:}f:aye lZWO ;oix})tls’.e f

All discharges are in million cubic feet. o .

Anic®

= -
Godavari anicut. z B .*E§€ !g“; ‘é B
= ES S s 588 ¢
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TABLE B. %
Quantities unaccounted for in Table A, compared with discharge at Bhavani bridge
deduced from curve of discharge of 1909. 4
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Appendix II—Reyision vf the Krishna Raja HSagara (Kannamba © )
working tables— Not Printed. )
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Appendix ITT—Second Revision of the Madras Cauvery (/Metur) Reservoir
: working tables—Not printed. ; 5
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