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REPORT ON THE SECOND REVISION OF THE UNSANCTIONED
ESTIMATE FOR THE CAUVERY (METUR) RESERVOIR
PROJECT.

Extension of ayacut proposed in first recised estimate —The first revision of the
estimate, carried out in the year 1916, wus necessitated by the reduction that would
be cauxed in the viver supplies on those originally anticipated 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 1913-14 and, when
the Government of India confirmed the award in the year 1916, the working of the
proposed Metur Reservoir was examined with reference to the probable supplies that
might he expected under the operation of the award. As a result it was decided to
rétain the originally proposed capacity of the reservoir and to reduce the area to be
irrigated by 32,396 acres of first or single crop and 70,000 acres of second crop..
Thix veduced 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 6f 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.

2. Previous working tables of the Metur Reservoir.—The working tables of the
proposed Metur Reservoir, which accompanied the original estimate, covered 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. Discharge of Cauvery above the Mysore Reservoir.—The discharges at
Kannambadi for the years 1896 to 1908 were not on a very sound basis, and are not
availuble 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 ave accepted by both parties for the regulation of

the Mysore Reservoir.

- 4. Discharge of Cauvery at the Cauwvery 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 comparison of the revised discharges
at the Upper Anicut and those at the Bhavani Bridge is made in paragraphs 5 to 11
of Appendix I and it points to the latter being under-estimated. These were taken
as the impounding basis for the previous working tables of the Metur Reservoir.

5. Losses in transmission.—The subject of transmission losses has been
examined closely - since the last working tables were prepared when a considerable
length of the river above Hogenkal has not been explored, and it has become evi-
dent that the provision made for loss between the Mysore Reservoir and that pro-

osed at Metur was largely in excess of that likely to occur. Further examination of
the possible losses between Metur and the Upper Anicut also indicates that these
have been greatly 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 Reservoir due to silting,—
In Part VII of Volume ITT of the printed papers connected with the Metur Project
the question of how the gross and effective capacity of the reservoir would bé
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alleeted by silt has been diseussed and the conelusion arvived at was that the
clfective capaeity would not he materially affeeted Tor fifty years or veduced by 124
per cent hefore a 100 years. The proportion that the annual flow of the Ciivery at
Niomambadi bears to that at Bhavani Bridae varies, but averages to about 50 per cent
and sy that the pereentage of silt carvied by the rivers contributing the other
S0 per-cent s the samel it may be reasonably presumed that the Mysore Reservoir
will intereept hadl the =ilt or sand that would have heen deposited in the Metur
Reservorr and that the capacity of the reservoir will not he redueed 1o lexs than
80,000 mills. cubie feet under 100 vears. Tt s proposed to retain the con-
struetion shuices as irvigation shiees and (o inerease the ovigimal effective capactty
to 90,000 mills. cubie feet and, for the purpose o preparing working tables, an
effective capacity of 82,000 wmills. cubie feet has been taken instead of <0, 000,
the figure adopted in previous tables.

7. Revised working tables of the Mysore Reservoir.— The working tubles of the
Krishnarajasagara (Mysore Reservoir) for he vears 1896-97 1o 1908 have heen
revised and additional tables for the four yeuwrs 1916-17 to 1019-20 prepared. These
tables and the vules for their compilation will bhe found in

; : Appendix 1T, The
differences in the rules for

the original and reyised working fables are given

below :—
Original tables, Revised tables.
Rules of regulation of Mysore Re-  Award of 1914, Mysore-Madras eompromise.
gervolr, (Vide  Appendix B,
Volume IV, Cauvery
Reservoir Project
Report.)
Bhavani Bridge discharges. 1909 curve, 1909  curve  increased by
(Vide table on page 23, amounts varying from 20 per
Volome TIT, Cauvery cent to nil  (Vide table in
Reservoir Project Rule 5 in Appendix IT to this
‘ ) eport.) report.)
Loss in transmission, on impounded 13 per ceut in south- Nil
quantities, between Kannambadi west monsoon,
and Metur, 11 per cent in north- (Vide Appendix I.,

cast monsoon,

.
Norr.—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
at Bhavani Bridge.—The resulting annual (Ist June to 31
given by the two sets of working tables, at
whle below :—

supplies
to 3lst January) discharges,
at Bhavani Bridge are compared in the

i Rasu!fing di.soharge!- Ei:mvani o h;% L o o
Irrigation season (1st June to R Bridge "”]Ef,o_,‘fffe_‘ff; e in?rm:gf
318t January). . : . oclumn 3 on Remarke.
Original, Revised. column 2.
_ (08 (2 &) 4 (5)
1886-97 . .. . 707,668 511,941 08
1897-98 . . . 498,090 © 506,198 1-6
1898-89 .. . 300,340 334,939 115
1899-1900 .. . 154,765 172,421 R Bad year.
1900-01 .. .. .. 477,232 484,151 14
1901-02 . . . 282,013 994,068 +3
1902-03 . . - 267,204 271,161 16
1903-04 y . .. 476,112 489,004 29
1904-05 . . . 310,165 333,787 76 Bad vesr.
1905-06 .. .. . 174,237 206,989 182 | Bad ;2"_
190607 .. . . 273,493 284,167 39
1907-08 . .o . 349,129 36,419 3R
1908-09 . . e 217.162 220,668 1-8 ! Bad year.

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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Y. Effect of revision of working tables of the Mysore Reservowr on river supplies
at the Upper Anicut.—The resulting annual discharges at the Upper Anicut (1st June
to 31st January) given by the two sets of working tables are compared in the table
helow :—

Comparative statement of resulting discharges of the Aghanda Cauvery at the
Upper Anieut from the original and revised working tables
for the years 1896 to 1909,

Resulting discharge, Upper Anicut,
ir mills. cubic feet.
Irrigation season (1st Jone to Original (coluinn 6 Percentage
3lst January). of Mysoro-Cauvery | Revised (columan ingrease of Remarks.
Reservoir working | 16 of the revised column 3 on
tables printed in | Mysore-Canvery colomn 2,
Volome 1V, Reservoir working
Cauvery Reservoir tables).
e Project). i
(D (2) (3) l W ®
Y, “ i SR R .

188-97 .. . .. .. . 640,827 | 749,086 | 16-9
1897-98 .. . . .. . » 584,888 692,516 18-4
1898-98 .. .. .. ... 108,780 | 544,033 | 333
1890-19006 .. .. .. .. 182,483 | 262,176 | 436 | Bud year.
1900-01 .. .. .. . £03,319 i 685,010 137
1901-(2 ., . . . o 398,722 : 510,786 281
1002-03 . . .. .. 369,608 ! 466,859 i 26-3 !
1903-04 . . .. - .. 658,179 : 781,839 ! 194
190406 .. .. L 306,144 ! 390,633 | 276 | Bad year.
1905-06 .. . .- . .. 209,218 ! 292,681 | 399 | Bad year.
1906-07 .. . i .. . 330,840 ! 412,012 | 246
1907-08 . . .. . 402,329 492,944 25
1908-09 .. . .. .. 274,829 436,822 22-8 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 percentage 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 sufficiency of 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 never has had steady supplies
and doubts have been raised as to whether flush irrigation will not bie 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 reservowr is in actual operation. It has therefore been decided
to retain the same duties as those previously adopted, but to restrict the new ares
to be irrigated to that possible under the reduced length of main canal provided for
in the first revised estimate and also to allow for a limited extension of second crop.
These extensions are very much less than the increased supplies, shown in para-
graph 9 above, would warrant, but if, when the reservoir 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 })e extended so as to command the area it
was originally contemplated could be irrigated.
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11 Proposed cxtension of ayacut. —The statement below shows the arcas to
which it is now proposed to extend irrigation ax compared with previous proposals @ —

Tocation.

Existing delta arca

Anicut canal or Vadavar |

extension,

Original proposals. Revised proposuls. Prasent proposals. Reduction under
New Irrigation. Neow lrriga}tion. New Ir}:ig:}x)ﬁon. present proposaly on
| o ' original proposals,
; Single . Single : Single i I
1‘ o :iz:)o;ul oF heeroond 12? ¢ Second b'zfle Second
 first crop. ‘ first erop. op- first, crop. erop. first orop. ! orop.
—— i - . -__Vv}'v_ - S .
‘ ACS. ACB. ACB, ACS, AC8, ACS. ACH. y
| Nil 70000 | il 65,000 |  Nil. 70,000 |  Nil. NIl
New are  Grand | 3 217,000 221,000 ' ;
area under Grund | 329,306 | 75,000 ‘{ 80009 | 10,000 { 80'000 | 20,000 | 28,398 | 55,000
Total .. ‘ 329,398 145 000 287,000 75,000 301,000 90,000 28,396 ‘ 55,000

- 120 Revision of working tab
the Metur Reservoir for the

Sagara tables have been prepared.

The tables and rules for their compilation will be found in Appendix III.

The differences between the rules for the frgt
are shown below :—

Cauvery discharge at Cauvery

Dam.

Loss in transmission on water See Rule 1 (0), Part VI, Re
page 43, Volume ITL,
Reservoir

1ssued from reservoir.

Effective capacity of reservoir,

Avacut

13. Probable cffect of Metur Reservoir on irrigation su
1900, 1904-1905, 1905-1906 and 1908-1909.—In the
original and revised estimates a detailed e
showed would probably have been give
1904-1905, 1905-1906 and 1908-1909.
supply in these years, as demonstrated by the previous w
now prepared, are compared. It will be seen that the

Cauvery

First revision,

1909 discharge curve ...

Project.

80,000 mills, cubic fect.

les of the Metur Reservotr.—Working tables of
ayacut proposed in the previous
prepared, for the years 1896-97 (0 1908 and 1916-17 to
which discharges at Kannambadi are available and” for

paragraph have been
1919-20, the years for
which the Krishnaraja

and second revisions of the tables

See table in previous
parvagraph.

considerably better supplies in each of the four years.

Periods of short supply from working tables in Volume IV, Cauvery Reservoir

in Appendix ITT.

......

Second revision.
1917-1919 discharge curves
(Mysore).
e paragraph 20 of Appendix T
to this report.

82,000 mills. cubic feet.

pplies in the years 1899-
. —] reports accompanying the
xamination of the supplies, that the tables

n, was made for the bad years 1899-1900
In the statement helow ’

the periods of short

orking tables and these
present working tables show

Project and thoge

i

| 1899-1900. |
Note—Firet (Lable of | S
1918). Recond (Tahles ;
in Appendix ITT). | First. | Second.
Days | Days.
Reservoir opens 1late
for double erop.
Reservoir opens late
for single crop. '
i
Ol area, 10 per cent 76
reduotion of Il?umpply. 48
New area, 10 per cent 23
reduction of supply. 8
Now area, 40 per cent 53
reduotion of supply,
Reservoir failson ~ ,, | 5th
Decem-
Closing bal 1! o
alance, mills, {— 11,2
cubic feet. ' 12181+ 60,168

i

1904-1905,
First. Second.
Dayu, ' Days.

|

13 10

42 10

-+ 5,449 |--15,632

1

[

|

i

|
I — SR

|

1905-1906.

. o
First. {mcond.
Days. ( Days.

i8
7

76 12

16 12

81
22nd ve
Novem-
ber.

— 7,158 168,634

1908-1900, !

i
First. | Second. ;
" Days. | Days. i
. _ :-_-‘
! s’
o

|
| i
26 { |

26 {

+124,398 [4-52,678

e .
1917-1918. 1918-1919.
Table in ™ | ™ Tables in Appen-
Appen- dix (IT.
dix III. Days Per cent,
Days. o ' Reduetion.
31 |10 per cent.
48 [ 30 |26 do,
! 37 183 do.
15 110  do.
41 . 16 {40 do.
30 |60 do.
{37 [60 do
7 ..
+ 81,064 |+ 35,468 “
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14. Probable effect of Metur Reservoir on irrigation supplies in the years 1917-
18 and  1918-19.—In the four years 1916-17 to 1919-20 two years of
delicient viver supply occurred, due to a partial failure of the south-west monsoon.

In 1917-18, the fivst of the two years, the river supply during the south-west
monsoon was poor, cspecially in July and the first three weeks of August. The
deficient supplies resulted in late 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 the supplies
required, at normal duties, indicated by the working tables. The supply available,
above that required by the normal duty in the second half of June, would have been
utilized for filing tanks in the new area and have made up for some of the deficiency
later. The short supply in the old area would have only retarded the progress of
transplantation of the single crop to a certain extent and the yield over the whole
ayacut would probably have heen 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 Cauvery. The first fresh of any
magnitude came in the second half of August too late to be fully utilized as the
single crop seedlings had been lost over a considerable area. The north-east
monsoon supplies were below normal and received late. The remissions of revenue
were Rs. 3,565,625, the biggest since the year 1899-1900 when they amounted to
Rs. 6,27,295. In the working tables for this year the rules for reduction on normal
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. Failure of the
reservolr in September would mean total loss of single crop in the new area. The
normal supplies to the oldarea 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 crop are required. The first freshes due to the north-east monsoon might
be received as early as about the end of the first week in October or as late as the
second week in November. If the north-east monsoon were as late as 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 areas, respectively, failure of the reser-
voir would probablyoccur in the second half of October resulting in the shutting-off of
supply to the new area. In the working tables it has been assumed that supply
to the extension of second crop of 90,000 acres would be deferred until the break
of the north-east monsoon in the catchment, and a further reduction of supplies has
heen 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 supphes 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 probably 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 area not irrigated
from tanks and the yield generally would have been poor.

!
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(2) “Crushed stone” has heen substituted for natural sand’ in the conercte
required for the evelopean masonry.
(3) “Cowrsed” rubble has heen substituted  for ‘random” rubble for the
upstream facing of the dam.
(4) Special facing for the downstroam face of the d
I8, Relative speed of construction arith
Colonel Elhs i the ()I'i}__v‘in:ll project report
rubble m sweki mortar, "1l
satisfactory progress witl
a suflicient number

am has been omitted.,

“eyclopean’ and rubble’ MUSONr Y~
proposed to construet the dam of small
however anticipated that it might he impossible (o make
this elass of masonry owing to the difliculty in getting
of muasons, and therefore provided in the estimate for plant for
making two-ithivds of the mass of (he dam of conerete, should this he found desirable.
Mr. Keeling in his veport, made after his mspection of works in progress m America,
Was strongly in favowr of adopting ‘eyclopean’ masonry, e, large stones set in
conerete, for the hearting of the dam.  Mr. Keeling proposed 2 seven years’ pro-
gramme of construetion instead of (he 9 years” one of Colonel Ellis and recommended
that, if his suggestion to construet (he dann of eyelopean masonry thronghout was not
adopted, evelopean maonry should be resorted o as soon ax it hecame apparent
that an average output of 1,240 tong of masonry per working day for seven years
would not be fortheoming. ' ‘

19. To obtain an average output of 1,240 tons Mr. Keeling estimated that a
maximum output of 2,000 tons per diem would be veqguired. This output s equi-
valent to 1,185 cubic vards and he reckoned that 18 eranes could deal with this
quantity, it is not elear 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
8 hours.  On this basis ecach erane has to deal with St eubie 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 cubie feet
(the weight of masonry put into the Olive Bridge dam) and for an 8-hoyr day is
cquivalent to 10 cubie vards per erane hour, The Olive hridge’ dam was, however,
constructed of ‘evelopean” and not of “rublhle’ masonry and it will he seen from
the data in the table helow that the erane howr e /

apacity for ‘eyelopean’ masonry i
considerably higger than for ‘rubble’ IMasonry :—-—

Comparison of rubble and eyelopean methods.

[Jpe— New Croton. | Wachusett, ] Ruosevelt. [0live bridge.,, Medina.
i ;l

Large stone per cent . . . .. . 50 | st | 398 :
b‘paﬁs per ceﬁt . .. 98 JI 17 ‘ 104 } 263 100
Mortar per cent . . .. .. 24 29 ’ 138 .
Concrete per cent .. . . . | 362 7 900
Rate of construetion in cabis yard per hour per 3-8to6o 9:0 to 180 20 to 27 e

derrick. !
Average rate when conditions were favourable to About Not gver About 21-0 272

progress, 50 i) 165
Natore of masonry ., .. .. ..| Rubble, Rubble. Mixed | Cyolopean. | Cyclopean.

rabble and
i oyelopean, )

20. The above daty are taken from

. ' “Construction of Masonry Dams” by
C. W. Smith, pages 69 and 162. It will be seen that the rate for the Olive Bridge

Dam is considerably in excess of that aiven hy Mr. Keeling, for the best month’s
outturn, and it agrees with that for the pertod 21st July to 20th August 1909, given
on page 144 of Smith’s book, referred to above. Smith however states that higher
rates of progress have heen obtained since and that the progress already attained
with ““cyclopean’’ masonry has been four times ag fast as with “‘rubble”’ masonry.
The rate at the Olive Bridge Dam cannot, therefore, he taken as supporting the rate

proposed for ‘“‘rubble’ masonry m the case of the Metur Dam. Judging from the
results obtained at New Croton and Wachusett |

of labour, the biggest outturn for ‘‘rubble’’
at Metur is 4 cubic yards per derrick hour.
having an equivalent lifting and placing cap
number that could be used without hamp
Assuming 25 cranes and
of two-thirds the maximuy

masonry, it seems reasonable to expect
With this outturn 37 cranes, or tackle

ering progress is not much over 20.
an average outturn for the whol

m, the time required to construct the dam would be 9.7

» and allowing for the different class

acity, would be required, whereas the

e period of construction

Y

or say 10 years. This is presuming. that a sufficient number of masons can be
obtained which is doubtful. Data for American dams show that, if the dam be
constructed of “‘cyclopean’ masonry, the time of construct‘ion can be reduced
to one quarter that required for f‘rubble’” masonry or 2.4, say 3 years.

21. In estimating the time of construction with “cyclqpean” masonry it should
be perfeetly safe to assume a working capacity of 20 derricks, a maximum outturn
of 10 cubic yards per hour per derrick and an average outturn of two-thirds the
maximum. The time required on the above assumptions is 4.8 years of 280 eight-
hour days. Allowing for difficulties that may retard work on Sections I and II of the
dam, the time of construction may be taken as six years or that is three years less
than the period of construction allowed for in the original project report and.seyen
years less than with rubble masonry estimated on the same lifting and placing
capacity, t.e., 20 derricks. '

22. “Cyclopean’ masonry proposed.—As the project would not be financially
feasible with such a protracted programme, as would be necessitated b‘}‘r the use 0’1’.'
“rubble’” masonry, it is now proposed to construct the dam wholly of cyclopean
masonry contaning 25 per cent of ‘‘plums’’. Tt is proposed to make exhaustive
experiments and tests to obtain the densest concrete possible, with the materials
available, and judging from results obtained elsewhere there is no apparent reason
why a scientifically proportioned conerete having a density of 90 per cent or over of
the stone used should not be obtained. “Cyclopean’’ masonry, with 75 per cent of
concrete, having a density of 90 per cent would weigh 152 lbs. 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, hme and surk_l. The weight of the concrete used
in the Periyar dam which, as far as is knoyvn, 1s stressed to 8 tons per square foot,
was 150 Ibs. per cubic foot and its density was 83 per cent of the stone  used.
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 obtainéd.

23. Previous objection to use of concrete.—3ir John Beqton 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 would contain 75 per cent of concrete, this
restriction presumably also applies to it. Sir John Benton’s remarks. on thq 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 Re§ervo'1r
(Metur) Project. None of the defects attributed to concrete haye 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 1t 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. Substitution of crushed stone for natural sar.zdn.——Anothgr alteration now
proposed in 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 previous estimate provided for using random rubble
masonry throughout the section of the dam, but Rs. 15 per square was allowed for
cement pointing the upstream face and Rs. 10 for the downstream face. Mr. Keelin
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 1n 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 only 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
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estimate only provides for freating the face of the

concrete to remove the unsighthi-
ness of the lines due to forms.

27. Upstream facing.—For (he upstream face it s considered  that  cement
plaster, applicd with o cement dunyowould vender it perfeetly watertisht, but
Ceoursed rubble’ has been estimated for o the rate for this will cover the cost of
any type of facing finally decided on,

28. Design of dam.—No modifications have beer
dam and the only alteration in the
struction sluices as irrigation slujees
provided for in the estimate.

29, Canal system, materinls 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 hy using the latter
I8 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 heen made in the
design of any of the works in the ecanal system.

1 made in the design of the
previous proposals is the retention of the con-
s the extra cost due 1o this alteration has been

.

REVISION OF RATES.

31. Revision of rates for head works in first revised estimate.—1In the first revised
estimate the rates for works were not advanced because Mr. Keeling in his report,
made after visiting England and Ameriea 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 My, Keeling, printed on pages 30 (0 32 of Par 11,
Vol'. 1 of ]113 report on his enquiries in- connexion with the projeet, have heen
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
origimal estimate :—

Percontage increase |
| of rate in second |
) Orj ginal Keelﬁrr\g " ! ?:f&gg revised estimate. w
Material. estimate. rate. | estimate. On rate | On Mr. Remarks.
in original| Keeling's
estimate. rate.
RS, A, 1 RS, A, P.| Rs. 4. p.
- Lime 100 c.ft . ‘e . 1910 0 16 8 ¢ 2310 o bt} 61
Surki " ‘e ., .. 18 8 0 14 0 o 201¢ 0 27 49
Stone " . . . ¢ 8 0 2 8 0 6 0 0 83 140 * Was not proposed
to be used.
Concrete ,, .. .e . M4 4 0 19 4 0 (4290 0 o 20 b1
‘Cyclopean masonry eo.ft. ..[*28 0 o 17 4 0 |26 0 o 24 51 + Crushed  stone
mortar.
Random rabble v Wl 2 400 19 4 0 /130 0 o 24 £6 1 Not proposed to
be used ; sand
' mortar.

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

”bty m)ore than one half by carefully grading the aggregate and sand (crushed
stone). ‘

33. The rates for works involving the use of

cement have heen revised taking
the cost of cement at Rs. 100 a ton.

34. Tt has not been found necessary to increase
work or for excavation in hard rock, as the former is
and the excess on the latter will probably be ¢
usable stone for which a credit will be given.

the rates for ordinary earth-
in excess of the current rate
overed by a certain percentage of
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35. The rates for excavation in, soft rock and for benching and preparing
founds in rock have been advanced 32 per cent. The rates provided for labour are
as given below :—

RE. A, D
Drill men (quarry) 2 0 O per diem.
Assistant drill men 1 00 »s
Special smiths .. 2 80 ’s
Stonceutters ‘ 2 00 ’
Masons . 1 8 0 ’s
Bricklayers . 1 8 0 '
Coolies, man .. 010 0 '
Coolies, woman or boy .. 0 60 '

36. Revision of rates, canal system, main canal and branches, materials and
earthwork.—The revised rates adopted for materials and earthwork are compared
with those provided in the original and first revised estimates in the table below :—

Main Canal and Branches.

] Original | Firstrevised| Second Percentage
i Material or work. esti vate es'imate | revised esti- | increase of 2nd
| rates. rates, mate rates. | on 18t revised
estimate.
R 0 @ (3) O (6)
Materials, R8. A. P. ES. a. P. | Rs. A, b.
Table mounlded bricks per 1,000 ,.| 10 0 ¢ 12 0 0 4 6 b 20
Platform N .o . 8 00 8 0 0 814 8 11
Native ' . 5 8 0 5 8 0 8 ¢4 0 50
Brick jelly o ..{ 8 8 8 8 0 9 9 0 124
Lime tslaked and delivered at site i
per 100 o.ft ) . . 20 00 | 24 0 0 2912 o0 2%
Sand .. e . . . 1 0 0 ;L oo 1t 20 12 i
Earthwork -1,000 ¢ fz. :
‘ 1
Loam, alluvial or black soil . 312 o ‘ 4 0 0 4 5 5 ‘ 10
Hard cluy with gravel o .. 6 0 o , b6 60 614 7, 10e
Extra for lead or lift (for each ten i i
yards extra lead or one yard : ; .
extra lift) .. . . .. 0 4 6 I 0 5 0 065 0 J Nil.

The percentage increases shown in column 5 of the table are those by which
the local rates have advanced since 1916. Current rates have been adopted for
steelwork and Rs. 100 a ton for cement.

87. 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

items of work, by over 20 per cent. The revised rates for the main items are
compared in the table below with those previously provided :—

Main Canal and Branches.

. . . Second Percentage
Work g‘;;ﬂ:&l Fx;:t&l::aed revised esti- [ increase of 2ad
. £ rate, 1918 mate rate, | on 18t revised
rate, ' * 1921, estimate.
. B, A, P, |RS. A, P. | RS. A. P

Concrete surki mortar . ] 19 0 0 21 8 0 26 0 0 21

Do. ordinary mortar .. | 17 0 0 19 8 0 23 8 ¢ 204
Tatle monlded brick surki mortar.| 93 8 ¢ 28 0 0 3t 8 0 23
Do. ordinary wmortar .. | 22 8 0 27 0 0O 33 4 0 28

Platform woulded briok sarki

§ . mortar ..} 21 9 © 23 8 0 | 2812 ¢ 234

Deo. ordinary mortac. | 20 0 0 22 80 27 8 0 23

-

&



38. Distributarics, rates for works.—The revised rates for the chief works in
tue distributaries are compared with those previously adopted in the table helow :—

Distributaries.
‘ Original \ First revised | focond revised | . _1 ercez_l‘t)u%a
Nature of work. estimate | estimate estimunte 1nemln:::;v.i:;dover
| ratos. " Tates. rates, estimate yates.
R8. A. P. RS, AL T, BS. A, P.
Concrete brick jelly and surki mortar . .. 210 0 23 8 0 28 4 0 30
Brickworks, platfrom moulded bricks in surki
mortar .- . .. .. .. . 28 0 0 26 8 ¢ 2913 0 17
Brickworks, platform moulded brieks in ordinary
mortar ' .. .. . .. .- 21 8 0 24 o © 28 0 0 17
Brick on end packed dry .. .. . .. 13 8 0 15 v v 20 4 0 35
Brick jelly backing .. . 10 8 0 1112 0 13 ¢ o0 124
Conerete blocks in surki . .. .. N 22 0 0 24 8 0 38 ¥ 0 17
|

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

SpeciaL TooLs ANDp PrLant.

39. Special Tools and Plant, Head works. —

Original estimate of 1910, Rs. 20.60 lakhs.
Revised estimate of 1916, Rs. 29.02 lakhs.

The revised 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 in 1912 on the plant required for the project, and also a further advance
that was likely to take place due to the war. Al the plant will he either of British
ov 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.  Ameriean prices have since heen rising
and allowing a further inercase of 40 per cent and for the adverse rate of exchange,
the inerease on pre-war prices will be taken at 233% per cent.  As far as can be
seen at present, the amount of plant that it will he necessary 1o obtain from America
will not exceed about one-sixth of the total quantity required. Tt 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 scem 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, affeeting 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. 29.02 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 inereased 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 origin

al and revised estimates are compared below :—

. . Excess of
. Firet revised| Second
——— g’;{ﬁ::&l estimate, | revised esti- %ne(:nd oF ea'
‘ 1916. mate, 1921, | 8! reviee
estimate.
LAKHS. LAY HS, LAKHS, LAKAS,
Rs. BS. RS RS,
Head works . . 20:60 29-02 72°55 48-55 30
Canal system . . 100 7°85 18-88 11 03
Total 2160 *36:370 9093 5456

* Additiona) plant provided for.
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On the total sum provided, every penny difference from the ls. 4d. rate of
exchange of the rupee will make a difference of Rs. 5.68 lakhs. A variation of 10
per cent from the estimated inerease in prices of 250 per cent is equivalent to an
amount of Rs. 2.6 lakhs.

42. No additional crushing plant has heen provided for on account of the.
substitution of erushed stone for sand, as the Rs. 2 laukhs (now Rs. 7 lakhs),
allowed by Mr. Keeling for floating plant (page 33 of Volume 1, Part II of his report),,
not required if sand is not used, will cover the extra erushing plant required.

REVISION OF ESTIMATES BY SUB-HEADS.

45. 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 12§ per cent on all items except A. Preliminary expenses.

First revised estivnte, | Second revisn! estimate, |
ivio. 1921, -
S SN PO Excess «f
; : second revised:
Sub.heads. Numes o f worke, Amount of ’ Amount of ¢ | over first
ngtimate for | Total of [estimnte for | ‘Fotal of | revised
o | individual | sub-heads. | individual : sub-heads. |  extimate,
works. works, )
I -
() (2 @ | @ @ I @& | @
I. WORK~, RY. l RS. ®S, RY. RS,
(i) Heap Worka.
1. Main dam including watsr- |
spread,
A. Prelimi- | Preliminary expenses ., .. 1,50,00° 1,60,0%0 2,50,000 2,50,000 1,00,000
nary
expenses.
B. Land ..[ Compensation for waterspre.d ., 13,86,500 13,868,500 20,31,200 20,831,200 6,44,700-
C. Works ..] Maind-m .. « ., , . .o | 1,24,51,000 . 1,48,21,000 .. ..
ridge aoross Canvery helow dam
gite .. .. .. .. 60,000 . 1,20.000
Borings in foundation of dam
and grouting .. .. .. 50,700 .. 1,00,000 ve
Tests of and experiments on
materials and methods ol eoun- !
struction .. . .. . .. 59,000 .e ve
Sluice shutters and gear inolud-
ing curtains and cranes .. 5,564,100 1,31,05,100 15,00,000 | 1,63,91,000 32,85,900-
K. Build- Workshops, storesheds, quarters, »
ings. eto. . e 5,74,400 5,74,400 9 48,200 9,48,200 3,73,800
0. Miscella- | Communications, ganitation,
neous. water-supply, ete. .. .. 5,15,000 5,156,000 11,563,000 11,563,000 6,3%,000
P. Mainte- | Maintenance during consiruction 1,560,000 1,650,000 1,92,000 1,92,000 42,000
nance. — e T U
Total main dam including
waterspread . 1,58,81,000 .. i 2,09,65,1400 50,84,400
2. Main surplus sluices, )
C. Works ..| Main surplus sluice . .. 3,568,300 .. 4,95,499 .. 1,37,100
Shuttecs inoluding gear and stes).
work . . .e .. 4,44,600 8,02,900 8,89,200 13 84,600 4,44,600
Total (i), Head works .. B} 1,86,83,900 ] 2,23,50,000 |  64,06,100

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 watersprea
sections, so that silting of the reservoir can be checked as opportunity occurs,
investigating 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 original estimate of Rs. 5% lakhs for the cost
of acquisition of land for the reservoir was increased io Rs. 13.865 lakhs in the firgt
revised estimate, for the reasons given in paragraph 66 of the report printed on page
67 of Part III of Volume IV of the papers connected with the Cauvery Reservoir
(Metur) Project. The Idspector-General for Irrigation (the late Sir Michael Nether-
sole) called for further explanation as to how so large an area as 6 square miles was
omitted in the first estimate and of the increase in value of land since 1910. The

V—4
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Inspector-General for livigation (Siv Thowas Ward) was furnished in June 1917
with a note by the Secretary to Government, Revenue Department, giving the
explanations called for.  As subsequently the Special Revenue Officer, who prepared
the original estimate for the cost of acquisition of Jand, doubted the accuracy of the
revised acreage in Kauveripuram, Bhavani taluk, it was decided to recheek the area
to be acquired for the reservoir both in Coimbatore and Salem districts.  The
Colleetors of Coimbatore and Salem distriets were accordingly supplied in November
1917 with village maps, whereon the waterspread of the reservoir, land required for
sites for dam, surplus escape, cumping grounds, quarries for stone and lime, ecte.,
had been marked in he office of the Chief Engineer for Irrigation.  The previous
estimates did not contain any provision for acquiring land for camping grounds
and quarries.

46. Statements giving revised extents to he acquired and values were finally
submitted and aceepted in the year 1919, and a revised return M has been prepared
and attached to the revised classified abstracts of estimates.  The extents to he
zipqu'ired, provided for in the original and revised estimates, are shown below by
cistricts :—

o Original Tirst revised | Becond revised
e-timate. estimaie, 1916. ] estimate, 1921.
L . S . l
ACS. ' ACS. AcCH,

Ralem ., .. .. .. . 7,764-9¢ *7,764-9¢ 1 7,40873

Coimbatore .. .. .. . 5,850-76 1 9,873-00 § 1¢,142-00

| Totwd .. 13,420°69 17,757 91 19,530°73
!

* Area was not checked in 1916. T
t+ Area checked in 1916.

1 Area checked in 1917-19 and that required for camping grounds and quarries added.
§ Area rechecked in 1917-19 and that required for camping grounds and quarries added.

47. Salem distriet, ecxtent to be acquired.—The reason for the decrease in the
extent to be acquired in Salem district, though it ineludes that required for camping
group(_ls‘, etc., has been the suh;ect of investigation. .The only villages in which
acquisition 1s necessary for camping grounds and quarries are those of Koluayakan-
patti, Malhakondan and Pallipatti, which did not appear in the previous returns.
Reference to the second revision of return M and {hat printed on page 79, Part IV,

Volume 1V, og the Cauvery Project, papers will show that the fol]owing considerable
variations occur ;:—

Lo 4

Village. Taluk. | Fu-et. reviged Seaon.d revised Iifference

] estimate, eatimate. Col. 3. Col. 2.

) ACSB. AcH, Ace,
Pottaneri and Nallakavandanpat .. | Omalur (formerly 72:85 1,027-30 + 954-56
Salem). !

Konur .. . . . . Do. 443-01 837-87 — 10514
‘Bholapadi . . o o Do. 1,017-11 916-89 — go.;g
Do. . . . . .. | Dharmapari . 1,119:02 1,615-68 -} 898 66
Badraballi .o o .. .. Do. o 1,904:66 92487 — 97978

Fieldwar statements of the areas to be acquired have been prepared, hut, as
those upon which the original return M was based cannot yet be traced ,it by ,not
possible to account with certainty for the differences. In the previo;xs returns
an area of 720 acres for the surplus escape has been entered without being allocated
to any particular village or villages. This is now includeg in Pottaneri-Nallagoundam-
‘patti villages, within which it lies, and accounts for 720 acres of the 554 acres
increase in these villages. The decreases in Konur and Sholapadi villdges 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 in area. The
original return was an extent of occupied land of 1,904.65 acres, whereas the
revised return gives the total area that will be submerged as 1,329 .31 ;lcres 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 include assesseé
and unassessed wastes for which no compensation would have to be paid.
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The revision of return M for Salem district has resulted in“a reduction of

_/

564 acres, of occupied lands, in the waterspread area, and the additioh of. 208 acres g&‘&

for camping grounds and quarries.
48. Coimbatore district—Extent to be acquired.—The additional exte
revised return for Coimbatore are for camping grounds and quarries.
49. Estimated cost of acquisition of lands.—The value of the lands to be
acquired has been revised in accordance with prices prevailing in 1918 and the total
estimated cost of acquisition is compared below with the previous estimates :—

LAKHS,

RS,

Original estimate ... . 5:5
First revised estimate 13'865
Second revised estimate 20°312

50. C. Works—Head works, Main Dam.—
ES

First revised estimate . .« 1,24.51.000
Second revised estimate ... «. 14621000
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. EE0,000 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).

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 this item after deducting the saving due to
omitting road over the dam is Rs. 70,000.

52. Head works, Borings in foundations of dam and grouting.—The provision
in the first revised estimate of Rs. 50,000 has been ir}creased 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 . 5,564,100
Becond revieed estimate ... . ... 15,00,000
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 Eng'la.nd, with a prospect of a consjderable
further fall in the next year, no provision has been. made for freight on
Messrs. Ransomes and Rapier’s approximate estimate. Carriage to site and erection
is provided for in separate estimates included under ‘Main Dam’—C Works.

55. Head works, K. Buildings.— .
. LAXHS,
‘ RS,
First revised eatimate ... . 5744
Second revised estimate ... 9489
Excess ... 3788

D
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The buildings provided for ave the same
of hls_ report, Part 11, Volume I, with the addition of a4 rest-house. The rates have
bee_n mmcreased to those that are now current, the s
agamst Rs. 2-8-0 provided for by Mr.
for the rest-house and maintenance iner
for eight years.

Keeling.  Rupees 12,306 has been provided
cased from Rs. 1,000 {0 R 1,500 4 month

RS. IN
' LAKHS,

56. Head works, 0. Miscellaneous.---
First revised cstimate 515
Recond revised estimate . 1]-5:3
L )

—

Kxcess ... 638

: M1 I‘{eehn‘g on page 33 of his report, Part 11, Volume I, recommended that
the provision 01_1g1nully mglde be increased to Rs. 8,02,500, but only Rs. 5H.15 lakhs
were provided in the revised estimate. The estimate for this item has now been
revised on the bagis of Mr. Keeling’s recommendations and is compared with them

below :— '
Mr, Keeling’ Se
Ttem, * re](*,()m?ﬁel:;- ’ ::voios:g
ation, estimate.
. . - - R °
1. Laying light rail track .., 7';,00() 1 O%stO
2. Laying, maintenance, renewal and extension ... 101,500 1,50,000
3. Mal_ntenance of road from Krode to Metur, 84 204’000 1’83’600*
miles at Rs. 500 per mile per year, for 12 years. T
4. Putting in order, Improving and bridging road Nil. 1,29,000
from Erode to Metur, 9 miles at Rs, 1,600 a T
mile, 16 miles at Rs, 3,000 a mile and 9 miles
at Rs. 7,500 a mile.
5. Constructing 10 miles of road at head works at 5 5
Rs, 5,0003 niile, ! 20,000 65,0004
6. Maintenance of item 6 at Rs. 40C per mile for 12 ‘
venre p r 48,000 45,400
7. Sanitation for 12 years 1,22,000
: , 1
8. Water-supply (share of, for domestic supply and 2,00 000 3%?888
maintenance), ’ T Y
e 8,02,500 11,53,000

————

Item No. 4 is based on a recent inspection on the road,

* Rupees 600 a mile, t Rupees 6,500 a mile.

1 Rupees 500 a mile.

All maintenance and recurring th‘gos are for a three years shorter period in the
. second revised estimate than that estimated for by Mr. Keeling, ag the programme of”
construction will be shortened hy three years. '

57. Head works, P. Maintenance . —The provision for maintenance durin
construction in the first revised estimate was Rs. 1.5 lakhs against Mr Keolind’s
recommendation of Rs. 24,000 annually for ten years. Rupees 24,000 'per dnnﬁm
for eight years is now provided or Rs. 1,92,000 in all. |

RS. IN

58. Main surplus sluices, C. Works.— pARES.

. First revised estimate
Second revised estimate

.. 3583
v 4954

vee “ee

Exeess ... 1:371

——

) ' Excess due to enhanced rates,
59. Main supplus sluices, shutters, gear and steel work. —
First revised estimate

Second revised estimate ... . gggg

Excess ... 4446

——

ot .been. advanced as much as that for those:
Y. if prices do not come down in England.

The provision for the shutters has n
for the dam as they will be made locall

as detailed by Mr. Keeling on page 19

juare foot rate heing Rs. 3-5-0
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60. Canal system.—The percentage increases in the sub-heads of the estimates
for ““Main canal and branches’” and “‘Distributaries”” on the sums provided in the
first revised estimate (excluding unforescen) are shown below.  After making the
percentage increases, 20 per cent has been added for ‘“Unforeseen’ as in the case
of the first revised estimate.

Percentage inorense on first revised estimate.
Sub-head. [abument b R N Y
Main canal and brauches. Distributaries.

A. Preliminary expenses Nil. Nil.
B.Land .. . L 123 123°
C. Works 11 *
D. Regulators ... 21

E. Falls and weirs 14

F. Cross drainage 18

G. Bridges 100

H, Hscapes 17

K. Buildings ... 33%
L. Barthwork ... - ... 10 10 *
M. Plantations ... 20
0. Miscellaneous 21 123
P. Maintenance : 20 O

® N
* Plus provision for 4,000 acres extension under minor distribataries, Grand Anicut canal aystem,

61. Canal system, B. Land.—In the revised estimate of 1916 the estimate for
land for the “‘Main canal and branches” 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 12} per cent to provide for a possible rise in
value of land since 1916.

62. Canal system, sub-heads C, D, E, F, 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 60 above have been deduced
from these estimates and applied to the sub-head concerned.

63. Canal system, L. Earthwork.—The provision under this head in this esti-
mate and the previous ones is based on the current 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 mn cost of materials and labour.

65. Canal system, extension of area to be irrigated.—It is proposed to extend
the area to be irrigated in the Grand Anicut canal system by 4,000 acres. This
area has been 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
\Métur) Project. The necessary additions due to thlS' extension have been made
to the estimates for the sub-heads concerned. The distribution of the revised ayacut
under the Grand Anicut canal is shown below :—

ACs,
jor distributaries 218,145
Mo e LT Coraes
Direct irrigation ... 1_2-,469
257,909

* Tn addition minor distributaries irrigating 100,827 acres will take off from major distiibutarfas,

V—5
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proposed, and that a Superintende_nt o_f Works for the head works was Yugnecessmry,
as the Engineer-in-Chief could be in direct charge of the head works. . The Supgrm-
tendent of Works has now been omitted, but 1t 1s cons;de_rvd that this Wlu pecessnate
a more senior Personal Assistant to the Bngineer-in-Chief than was originally pro-
vided for and an Executive Engineer is now proposed; it will probably be found that
a junior Personal Assistant will also be required.

T'he statement printed on page 71 of Volume IV of the papers connected with
the project has been revised and is given below :—

For revision of this statement, vide page 17 of Letter No. 95 1., dated
31st March 1924, in print,

Cost of Grand Anicut canal major and minor distributaries allocated by sub-heads in rupees In tl - sinal ¢ four
. . . . . i g . ; arenrle 3 Q A v ¢ i Y
including provision for unforeseen contingencics. G8. Head works, organization of work charges.—In the origmal report fou

. he Fnoineers 1 vork or the S 1 ent
(Revieion of statement, page 71, Volume 1V.) charges were proposed, the Engincers n charge to work under the Super intend

g — of Works. It is iow proposed to have six charges, the Engineers in charge working
, . o -1 £ . [ - , X . .
Major dictribu- | Minor distribu- AR o H54 directly under the Engineer-in-Chief.
tavics 218,145 | tarvies 128,122 23 .. a0 <5 .
acres. acres, § g ;g g/{ " é% 3 : ‘ The ChaTgBS no.w pl'OpOSGd are—
5 1 . 2 ESn Bl 2 Ay 58 2 1. Construction.
@ 3 @ - ~ P 5 ©
- [ = g S olggERE S &% . lgiE 2. Transport.
o & S 28 S 3 el % I oo i SaE g N ! Jals
K 5 a3s g g [5a8ds < o g 5 288 g 3. Materials.
- G ) .
= i I it 4. Workshops and machmery.
RS, ‘ &S. RS, Rs. RS, s, E R8. YER | - RS, g, | ms. 5. Stores and tests. 1 o
imi CENT. RS’ ildings and sanitation.
A. Preliminary | 025 | 54,626 | 0-40 | 61,249 | 1,05,785 | 1,05,785 | .. .. 1,05,735$ 315 1,06,100 6. Camnps, build nb.s' } . i
ponses. p , \ 69. Construction Division.—It was originally proposed that the Construction
305 | 6,66,3¢2 | 244 | 312618 | 977,000 . 9,77,960 | 124 | 1,22,245] 11,00,206 | 2,20,045| 13,20,260 CLL T . £ and deliver Ag¢ now the average and maxi-
C. Works 42 6270110 82 ) 361,304 18,85,216 1,06,706 | 995,921 | 11 | 1,009,560 11,05,471 | 2,21,099] 13,256,670 division should deal with manufacture and dehwery. § ¥ 3 rage maxl
5 Barthsork | 258 BRLANT Y bb AL 746,650 48502 TAbg 1 T.0k0, 81404 LTh010) 10,40,650 mum output will be 1,450 and about 2,200 tons per diem respectively, which 1is
. A . = ‘ [N . 16, 24 2,05 s : .. y . el ‘
P, Mainteuance .| 0:12 | 26,177 | 0-04 5,125 | 31.302] .. 31,8302\ 20 | 6260, 37,662 7,518 considerably greater than was originally proposed,'ana ag{thedma]m portion ofi. the
' 841 1:18.81.606 | 7-28 | 037798 lomer wedl 1 FE oen - i et — 3 o i inst skilled, it 1s considered necessary to relieve
Total .| 841 (18,34,606 t 728 | 932,728 27,67,524] 1,66,238 }29.22,552 .+ 18,18,620| 32,42,187 | 6,27,813| 38,69,800 labour will now be unskilled, instead of skilled, 1t 1s consic ary

Prou¢rAMME 0¥ CONSTRUCTION.

66. Revised programme of construction.—The original programme of consirie-
tion provided for the completion of the work at the end of the 13th year from the
date of sanction. It was proposed to devote the fivst year to the preliminary opera-
tions detailed in paragraph 133, page 56, of Volume [ of the papers connected with
the Cauvery Reservoir Project, and the 2nd and 3rd years to the preparatory works
referred to in paragraph 130. The period of actual 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 allotted to fimshing 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 feasihle if the dam had to he constructed of ““rubble’ masonry but,
if ‘cyclopean’ masonry is used instead, as proposed in paragraphs 17—23 above, the
period of construction origimally proposed can he veduced by three years.  The
programme as now proposed is compared below with the original one :—

Originally Now
proposed. proposed,

YEARS, TEARS.
Preliminary operations 1 1
Preparatory works ... . 2 2
Construction .- 9 6
Finishing up e . ] 1
Total ... 13 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 EXECUTION OF WORKS AN KSTABLISHMENT (HARGES.

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,
nstead of on the old percentage basis, has necessitated a re-examination 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
XII of Part T of Volume I of the papers connected with the project. Sir John
Benton in paragraph 18 of his note on the project, printed on page 3 et seq. of
Voiume 1V pof the papers connected with the project, stated that he considered that
the establishment proposed was excessive for the protracted programme originally

the Construetion 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.~—~Tr;msp_ort 18 now proposed to be made a separate
charge and a junior ‘hiason’ engineer I3 provided for to work between the engmeers
in charge of Transport and Construction. o '

792. Workshops and Stores Divisions.—No alteration is proposed in the Work-
shops and Machinery and the St‘ores and Tests divisions, as far as the nature of the
work with which they will deal is concerned. o .

73. Camps and Sanitation.—The camps, buildings and sanitation charge will
Le a small one in charge of an Assistant Executive Engineer on the junior scz?le.

74. Head works—Establishment required.—The establishment and period of
employment proposed 1s shown in the statement below :—

Establishment— Head works,

imi Finigh- .
Prelimi- I .
:a;-[;u Pr?::‘z::ory Construotion. ing up. -
workas ’
Designation of officer. -
) .1 a = . 1a
= i [ b a L] [~ 2 Progy 1 ﬂ ﬁ I
i (28|18 |%% |28 98|20 5E|5E) if
SRl Al =R P A E A R A A R R
1 L)
Bngineer<in-Chief .. - .. . 1 i } } { 1 { i : -
Peorronal Assistant .. - ce e 1 . " .
‘Assistant Enginesr in oharge of Drawing 1 1 . .. .
ofhee: ; T T T U A 1
i i Constenction . $ 1 H
Engineer in oherge Cong Ot et 11| .. | .. gl 1] 1y 1
Do. do.  East .| .. . 1 L Tl 1 ; .
“Engineer ir charge Delivery (linson officer . . .. 1 .

Yot ween Transport and Constraction) . . . L . . 3
Engineer in charge Transport .. . . . 1«} 1 ! 1 : ! i -
ot For.&m!;]n ) 'N.Iateri;is " . It ¥ 1 1 1 1 1 1 1 ..

s /Y '] .o we
Engineer 1 C0Ar8e rime, Surki and | .. PO T 0 R N B I N O B O I o
Mixers.
Do. Quarries snd Broak- . 3 1 i 1 1 1 1 H 1
ors.
O S W T T W O OO A | il .
. M agar i e s X - g "
%:ﬁ;yser ‘?ngohnrge Workshops #nd »s 1 1 1 1 1 1 1
Y 1 1] 1] s 11 1 .
Eleotrical Engineer .- . . . : O : \ 1 i »
Repair Bbops Foreman .. . . . S ) 1 : : ; ! ! -
Engineer in ochargs, Stores and Tests .. 1] : ! : 1 i h .
Do. Camps and Boildings, . 1 o a9 o R .
“Upper subordinates . " i 10 10 12 21 21 !
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5. Pay of eslublishmen! estimated for.—The average pay estimated for is shown.
in the statement below - —
Establishment —H end, works.

Averngs Poriod

Designation of officer. pay per  required

mensem. for,
' . . s, YRS,
Engineer-in- Chief ., 2,750 7%
Personal Asgistant 1,325 71
Assistant Engincer, Drawing offiee .., 500 2
Engineers-in-charge—
Construction e 1,6A0 93 *
Do.  West . .. 900 74
Do, Ewst .. .o oo o L 1225 6L
Do. Delivery 900 5
Transport .., 1,025 63
Materials .. .. .. 0Tty 7
Lime, 8wki and Mixers ... 900 7L
Quarries and Breakers ... 1,225 7
Workshops and Maehinery , LAKS 62
Electrical Kngineer e 1000 7
Stores and Tests .., 1 ’?25 2t
. o ()0 71
Camps and Buildings . 500 8
Foremen—
Quar}'? ‘(Mat}ager) - 800 78
Repair shops . 600 6 .
Motor . 500 7
r 21 for six
‘ years.
i 12 for one
Upper subordinates ... . 160 year.
' 1 10 for two
years.
6 for one
year,
*T'emporary Fngineer. 1 For first two ;;:rs i S
I Execative Engineer, § From England.

76. Engineer-in-charge of Construction.—The pay provided for is on the
assumption that a gpecific officer ix appointed.  T£ he is not, the pay will cover that
of a Senior Executive Enginecr. Tt is proposed to employ the ]‘]rig;inem.‘-in~charge
of Construction from practically the start of the project and put him in charee of
all “‘Preliminary Works”’, except tests, and the first year’s “‘Preparatory wo;'ks”,
as it 1s very desirable that this ofticer 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 for the officer in the “West” sub-charge, as it is recom-

-

mended that, if possible, a young Engineer be procured from England or America with
experience of the construction of dums with eyclopean masonry ov econcrete.  Ile
would he in charge of the river section of the dam.

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

79. Electrical Engineer.—This engineer will probably have to be obtained from
England. A capable man is vequired 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.
He 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 direct supervision of a painstaking officer with a bent for

such work. A suitable officer is available and the pay fixed is that which he would
draw if appointed.
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81. Foremen.—The average puy- has been fixed on the assumption that all
three men will have to be obtained from Lngland, though it is possible that the
Repair shops and Motor foremen may be available in India.

82. General —The pay provided for the other engineers-in-charge assumes that
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
in the case of the engineers-in-charge, ““Stores and Tests” (last seven years) and
“Camps and buildings.””  As a certain number of the officers will probably not be
entitled to these allowances the estimate should be a safe one. Part of the pay
of the Kngineer-in-chief, his personal assistant, the Engineer-in-charge of Work-
shops and Machinery and the Electrical Engineer will be chargeable to the canal
system, but in this estimate it is shown as being charged in full to headworks.

83. Upper subordinates.—It 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 increase on the present scale.

84. Local allowance.—The site of the dam 15 in a long narrow valley flanked by
ranges of high rocky hills and is stated to be very hot in the hot season, ‘which
is a long one in the locality. .It is also 34 miles from Erode from wh'lch.town
practically all supplies will have to be obtained and, with the large population intro-
duced by the work, the cost of living will be high. With the class of material of
which it is proposed to construct the dam very close supervision over 1ts 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 1s al'mos't certaiq 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 additional
strain on the executive staff. The work will not be popular with Europeans or
Indians unless a compensatory allowance is granted.

Tt is therefore propbsed that a local allowance be .gra‘nted on the same scale
as that granted for Mopad project. The scale proposed is given below :—

Esxcoutive and Assistant Engineers ... ... Rs. 100 per mensem
8 i dmissible in the Periyar
Upper and Lower Subordinates, Clerks, At the rates a 1 riyar,
! Sub-Assistant Surgeon, Wynaad and Ganjam tracts—Appendix 19,
Acoountans, B2 & Volume IIT of the Public Works Depart~
ment Code. o
Draughtsmen, typists and storekeepers ... Thirty per oent on salaries varving from

Rs. 80 and upwards subject to a maximum
allowance of Rs. 40 and 50 per oent on
salaries under Rs.'3C subject to a maximum
allowance of Rs. 8.
Peons and menials 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. Proposed concessions.—The above allowances do not represent the same
degree of compensation as they did when sanctioned for Mopad, owing to the general
risz in cost of living, and bigger allovyances would have been recommended but for
the following further concessions being proposed :—
(i) House accommodation rent free.
(i) Free carriage of supplies and goods to and from Erode.

(iii) Free current for electric light and fans. .
The first proposal does not represent a considerable allowance as the buildings
are only semi-permanent and therefore _comp_aratxvely cheap. The second proposal
is one that will cost very little, as lorrlgs will be running practically daily to and
from Erode for coal and material required for- the work. ‘ -
The third proposal will cost practically nothing, as the current will be generated
hydro-electrically and there will always be a night load in connexion with the

water-supply. . .
Thege proposed concessions are such as would be given by any private firm

carrying out a similar work, because it would pay them to do so and it would
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equally pay Government (o make the work wore attractive to its officors.  Private
firms worcover cither give a honus or extra pay for overtime, wherens Government
do not.

8. Drawing and Clevical establishent. ~The drawing and cerieal estahlish-
ment  that will be eventually required  cannot he acceurately forecasted and has heen
estimaled for on the hasis of the usual establishment wllowed for divisions and sub-
divisions, slightly veduced, and on o speeial seale for the ¥ngimeer-n-chief’s office.
[t would be advisable to velieve excentive oficers of ax much acconnts and elerieal
work as possible and if the wecounts wre centralised in the Engineer-in-chief’s office
a saving in establishment wounld result, though a second Personal Assistant would
be required. In any case the estimate is considered to he a liberal one.

87. Head works, total estimate of cost of estublishment, Public Works Depart-
ment.-—The total cstimate of establishment charges for the head works amounts
to Rs. 30,48,000 which imcludes Rs. 1,600,000 for travelling allowances and passages
to and from India for temporary emplovees obtaimed 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 eost of sluices, dgates and gear

édulm only) :ml()l is Rs. '14,4;3,()0(\ fess than would have been provided on the old
214 per cent basis.

88. Head works, establishinent for sluice shutters.—In the second revised esti-
mate 10 per cent was allowed for establishment for sluice shutters m dam and
surplus. In the present estimate Rs. 14 lakhs is allowed for sluices in dam only,
which s at the rate of 7.4 per cent on the estimated cost of the shutters and gear,
and is considered to be ample in view of the inflated cost of the sluice gates.

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

RS.
Medical . e 1,68000
Magistrate and Police 72,000
Foreat . 1,08,000

———— ———

Total ... 348000

The whole of the estimated cost of revenue establishment for land acquisition
was 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 estahlishment has been distributed
between ‘‘Headworks’” and ‘‘Canal system’’.

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

RS,
Medical — «.  w e e e e .. 190,000
Magistrate and Police 90,000
Forest .. 1,00,000
Revenue .o 1,20,000
Total ... 500,000

90. Canal System, Organization for cxecution 1works.—The charges and
establishment originally proposed are dealt with in Section XIII of Part I of Volume
1 of the papers connected with the project. 1t was not proposed to post any establish-
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 is sanctioned and about six months later
to post the Superintendent of Works, as he will be required for the preparation of
construction plans and to supervise the survey work. The survey party would
in the second year be turned into the No. 1 division and continue to the énd 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
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. - raaT o 3 th

division would be employed about 18 months to two years aft}crvbar‘lcm?rziligodiﬁe-

rojeet has been given and be retained to the en_d of the seventh yem.k i o

‘E)' ri‘ ‘(mr( sponds ttjn the Vadavar division, but will undertake more work than wa
SO T er 8t ; ] Qe Ve

originally proposed for it.

91. Caral System, Establishment required.—The establishment and period of
employment I>x'oﬁosed i« shown in the statement below :—

Tstablishment, Caval System.

Yoar dating from sanction to project

Designation of Officer. 1 1 . ; ) . . . i ) X -
e I \ l SR ! 1
Buperintendent of Works .. .. Ve .. z ! ! ! ! ! ) z
Personal Assistant ., . . .. .. k
Engineers-in-churgs.! |
. RO I O A S S S 1) 1
No. 1 Divigion . .. . N . 1 ! ! : .
No. 2 " .. . .. . . ; 1 ! ! ! 1 g -
No. 8 " . . e .. ae ..
Enginsers-in-sub-chargs. 2 l
2 2 2 2 2 2 2
No. 1 Division .. .. .. . “1 : H 2 2 “ 2 2 ‘
gqu ” R s TR 2 2 2 2 2 .
0. ,, . .. .. e . : I
Upper subordinates 8 26 32 32 32 32 31 24 12 8
Y

I

- . . .
The number of Upper Subordinates provided for 1s probably more tﬁan wtl)]}l' 1})5
requived, but the present object is to frame a safe estimate and only such establis

ent as is necessary will be employed. .

mtnt{); Canal Systim, Estimate of cost of establishment.—The average pay esti-
for is— o ' .

mated Superintendent of Works (Executive Engineer) Rs. %,’%50,(1 'Erzgmﬁzrsfég

charge Rs. 1,100, Engineers-in-sub-charge Rs. 800 and Upper Subordmna st s 160

mens m’as in the case of the headworks. As probably 50 per cent o
%er _men:se will not be entitled to technical and overseas allowanpes the actual cost
ot{l %ﬁeilsiablishmenf may be considerably less than ha§ been estlmatezd f01f. .

93. Canal System, total estimated cost of cstabhshment_.-The tﬁtallez%n(l)%tg
for esta.blishment' charges amounts to Rs. 20,19,000, whl_ch 1n<r}}§delz ttesr. ;ovfgion
for fz‘avelling allowances and 7% per cent for contlr}genmei k e . tipate ion
'« 91 per cent in excess of the percentage allowed in the headworks estimate
e i p(é d to cover a local allowance to the estabhshmer}t of one of the dlvxs_lons,
]Wfrhlirz}henwﬁl have remote headquarters. No recommendation can be made until the

quarters are actually fixed. .
head(,}rhe total amount of the estimate for _es?ablishment is 18.15 per ierét oftt};efa
total cost of ‘Works’, after deducting preliminary expenses and esl,ltuélate bcos e
land. and Rs. 3.73 lakhs less ]than the provision that would have had to be made

nder the old 21} per cent rule. ' '
u e{)4, Canal System, estimated cost of revenue estab_lz:shmentf.TO;tRof tlh% 111:1&3
lakhs provided for revenue establishment for the acgmsition of land &s. 1.

has been included in the canal system estimate.
TOOLS AND PLANT ORDINARY, SUSPENSE AND RecripTs ON CAPITAL ACCOUNT.

cnary. whole project.—The provision under thés hea’d
i t%gé Z‘flfaflg r(j;tlg c?fla{l%t ;gf lgeng ’on the e]stinjlate for ‘Works’ less that for ‘Land’.
se 96 q;q, ense, whole project.——-The provision of Rs. 50.,000 and Rs.éo,()'?():(fga
"Headw'o;ké’pand "Canal system’, 1:espective1y, ha\_rel been increased to Rs. 78,
and 37,000 on account of increase in cost of mate.rla 8. . tor this bead i
97’ Receipts on Capital Account.—The estimated ((l:re<lixt tun ﬁ'rn‘ ;c_;o 'Tjn is
to cover sale and rent of buildings and sale of tools and plant whe g
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recuived. TChas heen proposed in paragraph 85 above that no charge be made for the
occeupation of buildines and no provision is made for this.  The wale of huildings
at the ‘Headworks’ will realize very little and therefore the hulk of the eredit
will be from the sale of tools and plant. Though the cost of plant will he much
greater than was previousiy estimated, it is possible that 10 will vealize very little more
than - was originally anticipated, 3 there i a0 bio fal o prices while  the
work s in progress. If, however, (he power for the work is obtained hvdro-cleetri-

callv as is now proposed  from Hogenkal Talls, o considerable  eredit will be

obtained from the sale of the plant_and more still if it is taken over as part of a
bigeer installation for which water will then he available.  The provision under
Headworks’ has therefore heen mereased from R 3,52.368 (6 Ry, 6,550,000,
Under cunal system Rs. 49,692 was provided in the original estimate and (his sum

was retained m the first revision of the estimafe though nearly s, 6 lakhs was

provided for additional Special Tools and Plant not contemplated in the first esti-
mate.  The sale of buildings in Tanjore distriet and the vent from the permanent
auarters to be built will vealize w considerable amonnt and therefore the provi-
sion for the ‘Canal System’ has heen increased (o Rs. 1 lakh.

INviRECT CHARGES,

98. Al)at(nn;mzt of land revenue.~—~The sums in 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 esfhmate.—The revised estimates for the ‘H

g . . eadworks’,
“Canal System” and whole project are compare

d with the previous ones below :—

Parcentage
increase of
second on first
revised estimate.

_Original Firs! reviged Becond revised
" estimate (1910). | estimate (1816). | estimate (1921).

RS, RS. RS,
Hesdworks .. .. .. .. .. 2,39,15,000 2,69,31,640 3,66,02,000 415
Canal system .. .. .o .. .. 1,46,85,000 1,60,13,960 1,88,18,000 253
i TTrere— e e
Total .. 3,85,00,000 4,09,45,600 5,55,00,000 356

101. Probable capenditure by years.—A st
penditure year by year for the ten ye
the classified abstracts of estimates w}

atement showing the probable ex-
ars construetion programme is attached to.
nch 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 Canvery Reservoir Project
papers, recommended certain procedure to ensure that the project estimate is
adhered to. Mr. Keeling, in paragraph XX of Volume I, Part IT of his report
on the inquiries he made in 1911, put forward the lines on which he proposed
fo proceed. Mr. Keelm‘g’s proposals guard against unwarrantable departures
from the sanctioned estimate and wil) entail very little work in the Chief
Engineer for rvigation’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 Department,

103. Superintendence of improvements in Cauvery delta. ~My. V. T. S8rini-
vasa Ayyangar, the present Executive Engineer in charge of Vennar division, has.
. suggested that the Kngineer-in-Chief of the project should ’
" tendence of the irrigation work of the Tanjore and Vennar divisi

Superintending Engineer, VII Circle, as soon as the
conld study the peculiar conditions of the delts irrfgation "and initiate and carry out
improvements in the delta having in view the econorﬁising,r of water under the altered
conditions of supply that will obtain when the reservoir is in operation. This is
certainly desirable, but the Engineer-in-Chief could not undertake thig work without

nnar ons from the
project 1s started, so that he-

take over the superin-
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detriment to lis project worle in.thq ﬁ"“t two 05' three; {‘gaﬁxafiiw )E?n&nogllimtcz
the project and thereafter only if a Supecmtendent of Works s g
chioge of the construction of the dam. | o
104. New Civele for irvigution (il('p(mdonf‘on the 7'c.s'(j1j1,*()'zr.:}*—’1'&} &\?(1)11]});12;[;;;
ion is that as soon as the reservoir comes mto operation, w 1{0 v owil e about
e s after the project is put in hand, a new cirele be' fom’led to take over
S<(‘[V<‘;1 y(iel(?rlit)“;litfn (i(~p(?n(1(flit on the reservowr.  This wﬁould mcludv. tl'le o]’g x.rr'x-
‘:::l“f)llle m ?‘/()imlmtore, Salem and ’,[‘l-ich_m()po]}: (hsh:lcté,”ih((;f :;?thxsngl _L 1;:3]1?(1;
rrication, the new area and the Lower Amct}t sy.ste}nf_ ADL are: of ne: o 2f0,. fon
seres in s 1. To this could be added the Vellar wrigation, as works e
ommon il)lcr.mﬁt of the Lower Anicnt system and that of Shatiatope on the Vellar
ﬁzlxiznl(zgen'carried out and will be in the future. - }
In view of the conflicting in'tore_sts of the river Cl-lzl}?nEﬂu]tn.qlgi\tt(‘}g? ’l;rl.llzlo\o(% ;}iz
lelta, the old delta area, new irrigation and‘t‘h‘C L.owe}v nicut system a OF the
Gery alter ditions with a reservoir, whichi will give a continuous insteac
w i altel'(\d o lIma;ﬂ deprive the Lower Coleroon system of most of its flood
. ﬂmtuatmg'supp%’qeems a sound one. If a new circle is decided on, 1f should
water, the p}l ?posar four y(ears before the reservoir comes into operation so that
B e oy loe made for the altered conditions of supply; if this 1s not done,
Pl‘Gpitl‘avt';?Tl} ma\}:er)* chance of the working of the reservoir causing dissatisfaction,,
;};g‘%f“i]t \oézuc;‘s i;}l a{ bad year, prejudicing extension under it.
‘ F. E. Morcan—18-3-21.

i 4 I
isi i ent, vide page 13 of Letter No. 95 I,
For revision of tg;iefit%tlesTMai'ch 1924, in print. .

CONDENSED ABSTRACT OF COST.

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

0 Canal system. Total.
Herial Departmental head. Head works, nal system
e RS RS, . RS.
Direct charges. .
oo 2,51,20,000 1,39,08,338 3,90,28,000
Works o Publio Works Depatt: 3048000 20,19,
2. (a) Estabhshment, Public Works Depar 572,00
&) Estl;{;;]is.hment on sluice shutters ... ;,gg,ggg 1;80,000,
(¢) Establishmon, othor dopartunents - 342,000 169,000 5,11,000
3. Tools and plant, ordinary 7255000 - 18.38.000 50,9300
Tools and plant, special ... 287000 1 gz)’ 3 88 ;’g (2)’8 gg
b e i copital acoounts . . — o000 — L0000 — 750000
6. Aflditp and accounts 1 per cent on 2,61, 39,

L. - —
R

1 works. A. Total, Direct charges .. 3,60,66,000

1,82,20,000  542,86,000

B. Indirect charges.

4,46,000 8,183,000
Abatement of Land Revenue ... 3,67,000 ,

allowances 14 per cent on 291,000 791000
Le:s:;b?i:r;%nierﬁsﬁgs travelling allowances ... 5,00,000

B. Total, Indirect ¢harges ... 8,67,000

Grand Total ...  3,69,83,000




For revision of this statement, vide pages 13
dated 31st March 1924, in
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and 14 of Letter No. 95 1.,
print.

Nteitojiont oo A N .., P g .
cuvnt of it f vy Reseroody Project wuder Departmental head ~ Works .

Sut-heqls,

1. l/e'//(/ IV’/!‘

A. Preliminary CXpenses
B Land L .
!, Works

K. Buildings .
O, Miscellaneous
P. Maintenanee

.e

Hé‘aﬁ \Vul'kx.
Main d4mn,

1S,

2.50.000
22.65,100
1,84 47 375
10,66 725
12.97 125
2.16.000

Main snrplns sluices.

RS,

P—— e

Total.

2,00,05,050

Total ...  2.35.62.325 1557675 2,51,20,000
Canal System.
Sub-heads. Grand anicut
cara) system, Vadavar systen. Total. .
2. Main Cunal and Branches. " e "
ﬁ F;eléminary eXpenses 96.800) 20,600 1,17,300
. Lan ;

' e 8,60,100 12470 84,
R, e T G
falls and weirs 34, 35,400 :

g_ %I,TZS i‘ramag(, works 21,31,000 62,700 2‘11,33;),?88
(i Bridges 17,32.100 1,38,300 18,70,400
H. Eaeapes .. 43,100 22 500 65,600
K. Building, 295,900 28.200) 3.24.100
L. Barthwork . 23,79,400 1,74.700 2554100
0.. Miaenllane(;u; N 01),(’.)(‘)0 12,900 ,62’900
Q. Migerliancon 1,46,700 9,400 1,56.100

. f 72,000 11,500 '83.500
Total, Main Caval aud Branches .. 86,64,300 —Mg 63,700 93,33 001)

3. Distributaries.
% Egenl(limmary eXPrses },06.]00 19,300 1,25,400
B. Land =" 13.20,250 2,36.500 15,56,750
R AT %3,22,5?0 2,44,200 15,70,770
8. :l\ré[ﬁqcellaneous ;2’(1528 1’93’288 12’3615,828
. Maintenanece 452080 9:000 54:080
Total, Distributaries ... 38,69.800 _‘7-,(—)(5:560 _;5 75,000
Total, Canal System ... 12684100 1373900  1.9,08,000
Total, Works - T o ‘3~90 28,000

—————

27
For revision of this statement, vide ;age 14 of Letter No. 95 I,,
dated 31st March 1924, in print.
CLASSIFIED ABSTRACTS OF ESTIMATES.
HEAD WOREKSR.
Arsrract Cost BY SUB-HEADs,

(Revision of Stateinent, Volume IV page 76, C.R.P.)

—_ U I
! A, B. . | K. . 0. P
Nawme of wark. !;ﬁ:{l}:’;’s"’y Land. Works. ‘ Buildings. M’Bgil:‘“e' Maintenance, Tosal.
i i
e = [ e =
; k8. =8, < ue, j BS. RS, ES. RS.
Main dam .. ... 2,60,000 | 20,31,200 { 1,63,91,000 {  9,18,200 | 11,63,000 1,92,000 | 2,09,65,400
Main surplus sluices. , .. .. 13,84,600 . .. .. .. 13,84,600
Total .. l 2,60,000 | 20,31,200 | 1,77,75,600 ] 9,45,200 | 11,53,000 1,92,000 | 2,23,50,000
Add unforeseen 12 2,63,900 | 22,29,450 1 118,626 | 144,126 24,000 | 27,720,000
per cent on works. |
Grand Total .. |  2,50,000 |  22,85,100 | 2,00,00,060 , 10,866,725 | 12,97,125 |  2,16,000 | 2.51,20,000
!
Classified Abstracts of Head Works,
F Remarks,
. : In this column
! Amount of Total | the
: f work estimate Total of for each TOM}JM numerators
Sul-head. Namos of works. for individnal| sub-heads. | canal or eao represent esti-
works. distributary, | 80 head. | mate number
and the
denominators

plan nomber,

1. WORKS.
(1) HEaD WORKs.

1. Main dam including RS, RS,
j watérspread.
A, Preliminary | Preliminary expenses .. .. 2,60,000 2,560,000 .. ve ..
Expenses.
B. Lg)r:d . .. | Compensation for water spread 20,31,200 20,31,200 .. ..
area, camping grounds, ete., :
from Revenne Officer’s report
ras now revised)s
C. Works ., | Main dam Lo oo+ ]1,46,21,000 .- . . .
Bridge aoross Cavvery below 1,20,000 ve . . ..
dawm site.
For borings in foundstions of 1,00,000 .. | e .. .
dam and grouting.
For testing experimenting on 50,000 . .. e
strength and  proportioning
of materials and on methods
of construction.
Bluiow shutters and gear includ- | 15,00,000 { 1,63,91,000 I . . .
ing oortains and oranes,
K. Buildings. | Workshops, store-sheds, quar- 9,48,200 9,48,200 e . .
. ters, ete, )
0. Miscollane- | Communications, roads, ete. .. | 11,63,000 11,568,000 e e .
ous.
P. Maintenance| Maintenance during construc. 1,92,000 1,92,000 .- e .
tion.
Tota] main dam inecluding . 2,09,65,400 . .. .
waterspread.
2. Main surplus sluices. t
 Works .. Main surplus sluices .. .. 4,965,400 . i
. Wor Shutters including gear steel- 8,89,200 13,84,600
work of road way,
Total (I), Head Works .. . 2,28,50,000 .. B l -
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closed tor abnormally
one. Relerence (o the
by the curve o

they <hould be

due to the sand shoal,

“lm“-l.m,llll::l)i::i:igi}:;i;\f i:t ES)US)“.\\'\;\-‘Q (,‘l)\.)(hl(ﬂt)(l in a year when ‘(«he regulidor  was  kept
s tor whwormally ng periods, this would not however affect the gauge discharge
or gauges of 5.5 feet and above and for these gauges the 1917—19 disch: '&

cutve must be accepted in preference to that of 1909, as the former is h'\\'e(dl% dlfgc'
more accurate gaugings conducted at 9 more suitable sites; there is ‘11;0 1‘1(. p 01‘1 X m-
reason why the 1917—1Y curve should not apply to the recorded lv":u'r\ ')- ‘i]_’l"l‘w"'j
2.0 1eet f‘nd above of all past years. Whether the 1917—19 «'ur\"e if“‘l Ui' }-(ll‘“ Y
low readings of 1909 or not is of no importance axs the \'u'))]ie' i ‘ptll)'u‘l o fo the
good.  The 1917—19 curve must also be taken as being l‘)l()l‘(‘l I‘L):lil-‘n]l‘ldt Y adine,
belqw 55 feet on the Cauvery Dam north gauge of past \'v:uxs: t(l]rfn (f‘}ll-) t“ ;0 (l‘t*i(l(llllg'ﬁ
Pecmlly m years _()f poor supply, as the 1917—19 curve t‘vlll])]’il(‘(‘\"i\\‘() *‘.' Ol 1")0{‘ "
is, however, 1'91111ze(1 that by so doing, errors of considerable ;ll'l‘ ruit Mll?l ‘}""“S; N
but an ervor of ux much as 10 per cent on the whole vear’s ﬂ()/w 3 &' ll“ e e
probable. The discharges at the Upper Anicut vnfurvd"in; 1i1(* wm'll'?ngz ():H e "i’{
mte . ; able  previously

srepared have according evis ing t i
prepe ave accordingly been revised, using the 1917—19 discharge curve

< sehr ! ) 3 ) .

o ; Dz.sct{unye of‘ the Cauvery at Bharani Bridge —The discharges at Bhavani brid
which ar se whic . : : Ty, Bt db DAAL -
v k~l m‘; 1;0\et\\)hlbh form the impounding basis for Metur Reservoir, were in pre o
working tables taken from a dischare o f i » S
world g {)es. aken h()l}l 2 ((119(,,}1(11;;6 curve, for the rear gauge at tile brid relobt"

q 01}? g‘milngs made in 1909.  As the gaugings of 1909 at the Upper .\%ﬁ’ t ];‘"1'
yeen show ecent paneines to have ol e ‘ o have
own by recent gangings to have given resultx on the low side, t i
at Bhavani bridge from the 1909 curve have heen ll itl Ml( e e

‘ : ave heen compared with those at
Anicut bas ¢ - : . b 10se at the Upper
ased on the 1917—19 curve during periods when there was either fal
g were was either no rainfall

; : . ; \ © NS 1
n the intermediate catchment or insufficient to produce any appreciable run-off

6. The only rivers join: )
. ) s join s Cauverv - Bhavani b ;
3 jomming the Cauvery below Bhavani bridge, which have a portion

of their catchments in the hills, ave the Bhavani, the Amaravati and the Novel. Th
a Noyel. e

}s?‘i(a;tuvver' (;?ntn!‘m‘te.s r}oih_lng in a poor south-west monsoon and whai little water
].: el‘ over from 1ts irrigation 1'e(11111'f31ne11ts in a normal monsoon is diverted inf( (th
ogalur channel. Across the Bhavani there is an anicut at Kodiveri 114 i hove
the Upper Anicut, which intercepts the whole of the flow from fll L tch e

e  Ani . ) ' . he 2 e catchment in ¢
h{ll.&. .T\\f’n’ty‘four T}llles below this anicut is another one across the Bhavani 'fhi
above '1ts junction with the Cauvery, this however. is useless as a wmea mi;n( i :
‘ . ! e Cuuves > seless as ¢ sasuy anicut.

The tail anicut of the Amaravati s at Pallapolliyam 21 wiles from its | 'tg (“
the Cauvery and 51 miles above the Upper Anicut ¢ Junetion with

7. The eatehment areas above the various m i i

Cauvery above Upper Anicut ... fasnrmg potute are— "% MILFS‘

Do.  above Bhavanibridge... 22,173

Between Bhavani bridge and Upper Anicut ... 1_‘)’612

}Zhamni above Kodiveri anicut 1,({;«6;((),

maravati above Pallapollivam anieut '35

Novel abave Pogalur channel ., %’330

¥5,584

The unmeasured catehmeut between Bhavani b
' %CLHMGE fn{lt“s_. ' T(lixi;s is all in the plains, and a m‘ll‘;b;rﬁgerafi‘;] dng}:;es‘{t}:’p%r ‘%néogt tl}al B8
3 e area én xg‘dt,e };‘nm the Cauvery below Bhavani bridge and above tae U e oca;x ed in ée :ftrea.
ki 1;3. aﬁ";’(\; COA(;B‘(?SS' the Bhavani just above its junction with the Cauver Pler12318l(1)'(;)‘m ot
whioh 70,000 drain above the Upper Anicut and 50,000 drain bel T T acres, of
irrigation in July, August and September are— elow. The requirements of this

70,000 | 50,000 ‘
’_.é_o_. + ‘)'Tzﬁ" = 2,834 cusecs,

.or, say, 7,600 million cubic feet in July :
or, . y and August ¢ 35 il i
in September. The quantity of water that would é:‘hes ta;(l:z(rll 31’13 )(?Tul:llénmir; c:\}?)alglalf:i:t

depends on whether the ‘korambus’ are in exi
* o ! x1st i 1
by Mion cubie feet. stence or not and it will be taken as

8 Of the area, 640 square miles of the Bhavani ;
4he hills. and catchment and 480 square miles of the Amarevati catobment are in

lone periods w

1:1er.- lix;ll1{(:}(};{)‘::Hlln)-xl']g-ul,\‘ .1]hl: year 1919 was practically a normal

1919 wie Larwver ‘hanr t'h[,». -f -'I wve will show ‘thu(tz "t'he discharges given

maller it ”:’(. i w( M: ‘l(nll ?hu curves of 1917 and 1918, whereas

low readings when the H‘“‘lll‘lt‘( ° ._"‘mh“ were seriously :lﬂt-yte(l l)y'vthu gauge giving

cause of the differences iTl t‘hu”d}‘vd.;.(..l”w'l' It lu(‘)ks(tlicrct(om‘ as it the probable chief
s discharge curves of 1917, 1918, 1919 at low gauges is

"

395

8. In Table A, appended to this note, the measured contributions of the Bhavani and
Amaravati, less irrigation requirements,’ have been compared with the differences of the
discharges at Bhavani bridge and the Upper Anicut for months in which rainfall
data show that the run-off from the unmeasured catchment was nil or practically so.
The quantities unaccounted for are compared with the estimated discharge at Bhavani
bridge in Table B at the end of this note. -

9. 1t is possible that the quantity of water actually utilized in the channels drain-
ing back into the river above the Upper Anicut has been over-estimated, but even if
the figures in column 7 of Table A have been very much over-estimated, still it is evident
that if the discharges at the Upper Anicut are correct, then the Bhavani _bridge ones are
considerably under-estimated.

10. 1f allowance were made for loss in transmission between Bhavani bridge and
the Upper Anicut on the scale adopted in previous working tables of the Metur reser-
voir, the quantities unaccounted for would be increpsed still more and these tables, though
prepared with a different object, support the proposal made later for very considerably
reducing the provision for losses in transmission on water issued from the reservorr.

11. This examination was made too late in the season to conduct useful gaugings at
Bhavani bridge as the river had fallen to a low stage. Two sets 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 cent respectively in
excess of those given in the table of 1909, printed on page 23 of Volume III of the
Cauvery Reservoir (Metur) Project papers. These gaugings were made under consider-
able difficulties, and much reliance cannot be plced on them. The Cauvery Gauging
division will, however, systematically, gauge the Cauvery above Bhavani bridge through-

out the coming irrigation season.

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

13. Loss in transm
tables of the Metur reservoir,
available for impourding was t
impounded at Kannambadi two d
loss on the amount impounded of 13 per cent in
cent in the north-east monsoon.

14. The distance between t

ission between the Mysore reservoir and Metur.—In the working
which accompanied the first revised estimate, the amount
aken as the discharge at Bhavani bridge less the amount
ays previously, reduced by allowing a transmission’
the south-west monsoon and 11 per

he Mysore reservoir, 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 absorp-

tion, is for all practical purposes a constant for all stages of river above the minimum
flow which has to be maintained for power at Qivasamudram. Between Sivasamudram
and Kannambadi a distance of 60 miles, the water in the river is ponded at several
anicuts and though, owing to this cause, the absolute loss due‘ to a small flow may
be high, it is very little more if any greater, dup to a very cons1d§ra.ble flow. Further
when impounding takes place in the Krishnaraja Sagara there will always be a con-

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

miles of the length above Sivasamudram.
15. The extra loss that would have occurred, if a quantity impounded had been

left in the river. on most occasions would be nil, or practically so, and therefore to
be on the safe side no loss in transmission ‘has been allowed, _in the Eresent working
tables, in arriving at the resulting fow at Bhavani bridge after impounding.

16. Toss 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

tahles has been as follows:—
: PER CENT.
For first month after opening ... e 50
ngm seggg month ﬁrI;t 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. 4? .
17. The distance between the proposed dam at llfiet%i and the (Iil:ptper An;clzlg is .1102
e . bet Metur an avani, a distance o miles,
miles. The width of the Cauvery between o disfance of B8 oo

is und the average and that of the remaining : .
fee¥no:rf121;00£ve?:éq?n Thz aVeraze'widih, therefore, for the whole 102 miles is less

than 3,500 feet but will be taken at that figure. The waterspread, with the siver
V—10
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running f aefor
\[H.md;,:l()i(ull, is therefore about 102 %5230 x 3.500 1.884
s ¢ SN0t vary much for <faoes af o ” = LSt e g I s waler
north gauge rl"‘l'.l.ug.] 11”[]]1 ilm ,\1?‘40.\ of river down to about 5 ['(‘:(gl mi't.””m(l‘ this waler-
. ’ . ik 2 Q@ O8NS N N ) . ‘ ' e H LTS B :
slx.‘h of an eh per diem \\'\l\li(.(llll('-‘“()l evaporation on the whole “"“""*I”"'l"l:l\(‘IIT dm . TABLE 4.
irrigation season, the total loss l)or]:liml)(lh (Illmxnnunl. that is likely fo oceur ‘(lHl'i‘]lﬂ'“t“l(l(; Comparison hetween the difference of the discharges of the Cauvery at the Upper Anicut
15, The deen hed of . | ue o this canse would he 26.2 m. o {{. and Bhavani bridge and the probable inflow between these two points,
Anicul there s lin-i(l) 11(') the river is rocky throughout and from 13 ; AN discharges ae in million oubl fee
: ratior R N . N v N .
the left side for :1])811( )[lfl([fn the right side of the river for the \\'hl\]:“{ {o the Upper o 4 = TS U T &
e eround wator \”‘f M( th(le length, throughout the whol \’( 0 l] y;lglh, and on Godavari anicut. g £ g ZeT E: 8
© ater surtface to slope towards : ‘ voyear, whireh must eaus —— A0y g 8o 52 &
there. may be due e ~log .m\‘u(ls the river.  Whatover S st eause . o s ses £ A
in the river 1 te 1o d])s(ﬂ_‘])fl()n will be confined to the e loss in- transmission Y E 3 £ Teoe| 85 3d
- the river bed at the beginning of the irrigati e water absorbed 1 ] var. Half >3 - p w8 =20 S o
Betwee . ining of the irrigation seas oo rbed by the sand 3£ °% = s25d) 928 EE
etween Metur and Bhavani, rock out R } season or after periods of low t = Surplve. Oham]le] E% e 2 s.o| FEE g2
{},)‘ ot eranre: ' . ' N (fl'()])s in the l'i o . - . S ; water. pre} sapply. [ ¢ - o n O 2.9 Q5
! ]tn ‘x;ntitluxpwad (nrllw(} the bheds of sand are verv “h'lll(:\(\l f])ulufm quite 15 per cent of é’; %8 2z ] g:gf '§,§§ §'§
21 1 area., e 1s a larcer e © Tor the greater par ' R 5~
ﬂli"’l""“‘“hi* greater ];)luet ;’L(\“\x'll‘:(iﬁm fl)ilwcntagu of sandy bed l)elgf)l\i'”l(;h‘lvpll;]'t Of] Hle 1) %) @) ) 925) E?ﬁ) 5) i (8) Q‘g) %0)
e , , , v of the sand SR e avani and the
t 2 T . , . mna « ‘]'nn()t " ) ‘
o the P(l(mllldl flow and the hlg‘h subsoil water 1 (‘1] 1 in the (h'y weather owing 1899 . .. [June .. 6,995 883 e 7,878 1,600 6,3781 21,452 15,074
It can he safely assumed that, only 2 to 21 fit er ]evellon both banks of the river. 1304 T Bo' . lg'ggtll ??g 1’55}; 23’474 Lo0o | 20,074 33260 12,295
1.8%4 ) ; esument , v 2 21 ft. reckoned on t ‘ . 05 . .| Do .. 4 ,690 1,500 8,090 =
1h(‘(} (111]]3.'( S({].. [t requires recharging  to replace the loss H? )Whole waterspread of 1917 . oof Do. .. 3:950 810 21 4,781 11600 3,281 | g:égg 622;
) rI‘l](" ; (thal‘;‘l_g? into the deep channel of the river in whi I“vﬂfo ﬁevapm‘ﬂtion and 1918 S R 80 1 4312 Lo0o | 28121 9,188 6,874
aking the her fioure ' el the © is perenni |
would Tog e higher figure of 2} ft., the amount required t ' 1”“ is perennial. 1899 o .|Jduly .| 6503 | 995 421 | 7,919 7,600 319 | 27,683 | 27,364
> 0 recharge the sand 1905 . e, L. 17,828 | 1114 637 19,074 7,600 | 11,474 | 27763 16,989
] 1914 . Bo. .. zim lgs;g 1,4gg 22,_9143 7600 | 16343 | 89.071 | 22.728
1,884 . 40 1917 ee e Doo ) 8 ,703 7600 |—1.897 | 11,884 | 13,761
) X 10 x 25 x 100 = 1,884 m. c.ft. 1918 o .0Do. .| 2,080 756 . 2,805 7,800 |— 4,796 ! 3,031 7,816
19. As the Vol . » 1904 .. ..|August. 9,216 976 634 10,844 7.800 3.244 1
down river, it d;”::ii:‘ém};ﬁnlymsupplements the supply in the river below Bhavani. 96 mi 1905 .. ..| Do 4,266 888 . 5,164 7,600 _2"4461 {;:g‘% }%:g;?
above e make good the whole of the losses in transmi :;? ani, 26 miles 1918 .| Do 4,630 909 18 5467 7,600 |—2,143, 8,665 | 10,808
ssion estimated Y 5
20 Tho il v o e ooweeloem ||l MR s
’ for estimating the loss on tr TS . S ' o — 5,929 | — 2409 3,520
and these are considered to be oﬁ e o on, ransmission in the working tables are o} bel l
: e gale side :— & are given below
(1) For first month of opening 50 per cent
(ii) For sceond month of i .
0
o opening to seventh month first half inelusive for evaporati TABLE B
D o6 ation— ) '
T « s Quantities anaccounted for in Table A, compared with discharge at Bbhavani bridge
where D=Deficiency in irrigation requirements to b deduced from curve of discharge of 1909.
. . . » 3 to be :
T—Irrigation requirements in m. c. ft e made good in m. eft. ;
(111) In addition on th o Quantity un-
) e first four , Unacoounted
loss by absorption of days of the second month of opening a provisi Discharge at |  for from a:?ou;ﬁe\tf;re
D 2200 M g a provision for Year, Month. Fhavani }fn—idge edlumn (10) in| of huvanig
D — M. m. o.ft. Table A bridge disch
. T 3 R m.e.ft. (Col. %4) 601:;(:‘39
Where M = Maximum flow at the Un . Tol. @) = 1O
fortnight i ¢ Upper Anicut in m. ¢ ft per diem during th . (1) (2) 3) (O )
’ e previous {
D and T have th o P |
) 6 same Slgnlﬂcancp g { June .. 30,844 15,074 48'8
) . } as ; : 899 e .o .o e . . ’
ties to be taken into account n the evaporation formula. Only positive quanti 1 July - 60,020 27,364 45'6
(lv). From the seventh month “ 1 Average for June and July .. .. . —“ 472
evaporation— econd half to eighth month first half inclusive f Jwe .| 61,146 12,296
{ 1ve or . n ’ ‘ 20-1 >
D o 1906 .. . e . { Angnst .. 67,838 12,673 185
1 Average for June and Augnst .. ) .. - . 193
| Tume .. 10,433 — 604 5
1906 July . 85,827 14,289 19-0
.o . . . August .. 42,463 16,376 8353
Septenllle_r .. 34,794 12,470 358
Average for four months . T 21'8
June T Te00s | 688 | see
11T e e e e . { July | . 28’636 13781 | 481
- Average for June and July .. . .. ) ‘ 440
N —
June .. %0,674 6,374 .
1018 e e e e e [l 7eiy . 23,051 7,816 59
N 1 Augast .. 35.06] 10,808 308
Beptember .. 20,919 3,620 16'8
Average for four morths .. . .. 28-1

of the Krishna Raja Sagara (Kannambadi R
working tables—Not Printed. efie}? s

Appendix III—Second Revision of the Madras Cauvery (Metur)
P working tables—Not printed. 7y ( ’ ,Nﬂfrvon

Appendix II—Revision
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