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2 No. 584 1., 29t Jury 1893.

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Irrigation.
Rean—the following papers : —

From the Chief Engineer, Public Works De

Engineer for Irrigation, Madras, dated B
No. C.E. 5.

partment, Bombay, to the Chief
ombay Castle, 20th J anuary 1898,

I have the honour to acknowledge receipt of your 1
1897, and, in compliance with the request therein made,

etter, dated the 27th August
local officers furnishing the requisite information in

to forward copies of letters from
connection with the Lake Fif
Bhatghar Reservoir and Tansa Lalkz’
to%e;;lher with a tracing * showing the
catchment and ga tati

fomer 1g_,ke§, ¥ a,lsc_) enclose a copy of Notes on Floods ingsggfa 21? ?If: zis(far; lii tt‘flg
Nasik district supplied by the Executive Engineer of that district which may afford
useful data. The remaining two works, viz., Maladevi and Newrj t g

the margin of paragraph 2 of your letter under reply, have not yet bee: gﬁ:&ﬁ?&%f <

*To be returned please.

E~crosurgs,

From the Executive Engineer, Bombay, to the Municipal Commissi
October 1897, No 96856 °fp1397-98. 1ssioner, Bombay, dated 15th

1 have the honour to report that hourly observations of the rainf:
but only twelve-hourly and daily rainfalls a{e registered. © rainfall are not made at Tansa,

2. 1 beg to submit a statement showing the heaviest rainfall at Ta duri
ol ‘ i nsa urmg the last four

3. The Tansa catchment area measures nem mlqnare miles and is surrounde
of high hills both on the north and south gradually sloping towards the el:st. e o b’ ey g

4. The masornry dam built a

cross the,iille(‘,fg‘ig",lgngth' £ over 9,000 feet, alm.
direction of the storm. _ o .?f‘,_‘, e AP Yo ffet, almost faces the
g. 'Phe hills are thickly covered with teak, dhavra and other trees which form the Tansa

6. Rioo and nachni are cultivated over & limited portion of the high ground, but era
over a large tract of the land, Fladiarsain & (03 S g1 ground, but grass grows
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i ! Time of 12 hour’s | 24 hour’s

Date and month. bs:;li:;igons. rainfall. | rainfall.
o

6p M
6 A.M.
6 A.M.

12th July 1894 {

1-95
‘ |
t o
{ sae (hoem o an
19th July 1894 ) g :':' 5 8; 4 [}24&4 mchestlln i
{ M. 9- | ree conti-
20th July 1894 | 6 a.M. 393 } | nuous days. “
6 P.M. 873 } 766 |} |
91st July 1894 { 6 A M. 3‘9:? |
6 p.M. 414 |1 c.q4 |
20th June 1895 { 6 A.M. 120 | 1
6 p.M. 2:90 | 415 ]
17th July 1895 il sax 125 |f
6 P.M. 379 1 434 ‘
7th August 1895 { 6 AM. 56 |} !
2 6 ¥aL 160 {1 g9 1
7th September 1895 .. { 6 AM. 2:62 | I
6 P.M. 1-62 } 512 |
21et June 1896 . { 6 AM. 3-50 ‘: ]
6 P.M. 2:80 } 4-20
22nd June 1896 . { 6 A.M. 1-40
! 6 P.M. 3-40 } 811
| 24th July 1896 { Sin 71 |
| 6 P.M. 364 || pg.38
| 25th July 1896 { 6 A 1'83 ) ‘
{ 6 P.M. 4 660
| 28th July 1896 { 6 A x. 232 } 1| 20-65 inches
| 6 p.M. 2 830 rainfall in
‘l 29th July 1896 ’l 6 A.M. 385 } l> three days.
6P M. 75 } 575 |)
30th July 1896 { 6 A M. 5 !
6 P.M. 2:70 } 515 |
10th August 1896 { 6 A.M. 2-45 i
s f 6 p.x. 330 11 590 |
| 16th July 1857 i 6 A, 180 |} ‘
) 6 P.M. 516 |1 w95
7th August 1897 1 6 AL 2-80 i
6 P 2:25 } 425
i 8th August 1897 { 6 A'M. 2 ;
| -

No. 18034.

Copy forwarded with compliments to the Secretary to Government, Public Works Depart-
ment, vl)th reference to his No. 726 L. of 16th September last.

Sioned J. H. DuBOULAY,
h October 1897 ( 1I%;]' h?[unl. Commr. for the City of Bombay.
16th October .

P

i i :oation, Poona District, to the Superintending Engineer,
From the Exenis v o Sl 50 L7 o Bl

With reference to G.M. 725 1., dated 16th ultimo, forwarded under your No. 6905, dated
1 9\ | e
21st idem, I have the honour to report as follows:

Lake Fife.

; ; ‘
t area, 196 square miles. : |

(i) gng!l::tzg riinfall—informatlon not available. e

) Beti ted dischargi oapcityoftheW.wexr,G%, cubic feet pe ]

ek rgm{hnkwnll for the last 20 years, 3121 inches.

axim bserved rainfall in 24 hours, 4-34 inches.
(g; *aximum; zbzrr:ed flood, 106,083 cqblo feet per mnd;;ilabl
é7) Maximum run off in any 24 hours—information not av e.

. » :nt out that the figures given are those taken from

With rogard to (4) T wontdy bovo Bom ond of tho lake. _Figures of rainfall during the

o gaemuge f&%l:md fzvs%l?t?éﬁ “ﬁi:?n atﬁ:a,oatohment area are available. Tlﬁ«; wt?'—o- years
:::at:'ey at Kharakwasla, years of s]iggtly over the average fall. The figures are as :

?

- B
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Average. Maximum. :
; ; 9
Athkarwadi ... ;3(;3 3; 4 Notes of Flood in Bombay Presidency.
Singhur Hill 84:67 450 Two floods.—The following are records of large floods in Khandesh, Bombay Presidency.
Ambegaon 685 The upper Panjra river has at the site of the Datarti weir a catchment of 265 sq. miles.
Musa 108:53 Its average width is 8 miles on the north, south and west; it is bounded by trap hills with steep
Yejra 7 217-29 8:60 uncultivated slopes, the valley between being flat and cultivated. The rainfall gauged was—
Dupsura 14510 815 , . ‘
P 5814 368 Ruin-gauge stations.
Mutha Date.
Bamboa 37-39 345 ¥ i Amti. Dahiwad. | Pimpalner. Sakri. Lakhala.
875828 3
s sth  Beptember 1882 RS e TR 903 012 Dia djicile
9478 8th 3 " % o s 971 0-29 0-00 0-00
9th % o 5 % o s 1-31 192 164 } 345
lofzh » I3 .e e . s 4'03 4'02 267
11th e LS i e~ = i 431 411 3:33 i
Tt is this rainfall that is instrumental in filling the lake and not that gauged at Kharakwasqa- }:2521; " . o é . } 531 9:30
The maximum gauged at Kharakwasla itself oceurred during a storm in November while 1502 11-97 10-17 7-83 596
the greatest floods bave occurred in July. e
the whole catchment gi food of 126,585 cubic feet per 7 y ; AT
A run off of 7 per hour from B¢ EL © e s Py i At the stations where two or more days’ falls are bracketed, dail observations were not
Y Y

second. So that the maximum observed flood is equal to a run off of 0-84 inch per hour, while
the estimated run off is practically § inch per hour. The intensity of this flood, which 18 great,
is due to the nearness of the lake to the Western Ghauts, the catchment running out to the
water-shed.

The basin of the lake is entirely sarrounded by high hills partly covered with jungle and
includes only a small area of cultivated ground. The sides of the hill are steep. The basin runs
nearly due east and west, the dam being at the eastern end. The lake is fod almost entirely
from the south-west monsoon rains.

Information regarding Bhatghar reservoir has been asked for from Mr. Morres, Assistant Y
Engineer, and will be forwarded on receipt.

made.

The flood as calculated from the high flood marks amounted to 49,700 cubio feet per second or
to a run off of 0°299 inch per hour. During the same time the neighbouring Burai river at
Ranni4la with a catchment of 65 square miles, which is practically uneultivated and is elevated
with hills on the north, south and west had a flood similarly caleulated, of 37,800 cubic feet per
second equal to a run off of 0-90 inch per hour. There were 1o rain-gauge stations in this area.
At the Jamda weir Girna river on September 15th, 1872, the flood rose to 16:45 feet on the weir
crest and was calculated to amount to 373,000 cubic feet per second. The catchment area is about
; 2,050 square miles, extending from the Ghauts, where it is 30 miles wide, hilly and uncultivated,
s to the weir site where it is flat and cultivated.
> This gives a run off of 028 inch per hou§, At the same place on 11th September 1882
there was another severe flood rising to 15-90 feet on the weir erest, but, as it outplanked the
work and broke into a tributary valley damaging the canal, and could not be gauged at the
weir site, it was probably as large as the previous one. The rainfall gauged on this latter
oocasion on September 9th, 10th and 11th was—

From the Bxecutive Enginee rfor Irrigation, Poona Distriet, to the Superintending Engineer,
Central Division, Yoona, dated Wadgaon, 6th December 1897, No. 6246.

In continuation of this office No. 5323, dated 12th October 1897, I have the honour to Ghauts. Upper basin. ‘ Lower basin,
forward the following information regarding Bhatghar tank :— .
(1) Catchment area—128 square miles. Station. : g ' g ; d
(2) Estimated rainfall—145 inches, being the mean between 40 inches at Bhatghar and g ! = g B - g E
950 inches on the Ghauts. . _ x e E = 2 g & 2
(3) The average and maximum rainfalls of the various reporting stations is as below :— = = 5] 4| z = E ] R
i i vei we o & 9 82 81 71 34 16
O i omy e %" i i 9280 | 5650 | 1221 | 1442 | 816 | 583 oo g -
Bhatghar bungalow (15 years) R i i AR 425 > ¢
Do. village (17 ) ) e 44062 365 ; At Mahilla near Dhulia the Panjra river on the 15th Septe_mber 1872 had a flood discharge
# 1 56 % ") of 276,000 cubic feet per second, equal to_a run off of 0-5% inch per hour on a catchment of
- Pa.s.orn ot Y e \ 788 square miles. The river rises in the Western Ghauts ; at its source the catchment has its
Rajghar L S £ JAM 575 i maximum width of 21 miles, is elevated and bounded by steep uncultivated hills. Uncultivated
Mala (il LER TR | it 720 trap hills bound the whole valley but Jower down it is itself flat and cultivated. The rainfall
Bopa (ki el e 20393 7-80 g}uged was— =
. Torna 3 N e e 134°84 565 P
A Whg showing observing stations is attached. i ?izt;:':a i Total.
(4) Maximum observed flood ocourred on 30th July 1896. Alllower sluices, 15 in number 11 12 l 13 \ 14 l 16 o
each 8 X 4', were open. The water level reached 64:50 feet in the lake. The flood was at the
rate of 25,500 cubic feet per second. This is at the rate of 3,096 inches per hour. Penipalner e .. '| 45 wiles | 213 0-20 9-90 060 | 1283
5) There is no record of the maximum quanti? run off in 24 hours. Dhulia .+ < Uit with % il 034 569 0-36 e

(6) The basin of the lake is entirely surrounded by high hills partly covered with jungle
and includes only a small area of cultivated ground. The sides of the hill are steep. The basin
runs nearly east and west, the dam being at the eastern end. The lake is fed almost entirely

from the south-west mongoon rain.

The flood commenced to rise at 8 P.M. on the 1.41;1'1, obtained its maximum at 6-30 a.M. on
the 15th and returned to its original dimension on the morning of the 16th.

(Signed) ~W. L. STRANGE,
Ex. Engr., Nasik District.
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8quare miles.

Ai 20 9 60, No. 992 1, dated 10th

6 1 ??’disoharges from certain
rivers 10

Ryves’ formul:
Panjra river the run-off wa

reservoir
ave a discharge of 27,1

miles and average rainfall &
Periysr catchment.
between the lake area
observed flood oceurre 0

ohsgervations.

discharge over 2 br

S Sk

MMW

n. The discharge

SR ARSI ATIFIIETT

ods the whole of the undersluices each 8 X% 4’ were ope

on 30th when the level stood at 16 woald be—

V=C/m
5

ractically the same for all depths,

e
4 x (61 —34)
Depth at lower end of T

D=15x8><4><0'65

= 312,\/64'4 x &7
. _ 312 % 609 = 19,00
apk duving t

e

o TIPS
9,630 .

16,300 such uncertain data. The Inspector-
43:333 General proposed to cut down the escape
5_%%20 one or two feet and fit falling shutters.
70330 .~ The estimate prepared provides for cutting

0 cubic feet per &

od, the total
3 inches per

en the level stood at 640 WO

e v
— 312,/64% x 605
19,469 cubic feet p

eriod, the total be
inch per hour fro

becomes 19,000 + 8,130 =

hour from the ¢

-y

Add the average increase in t
97,130 cubic foet per gecond represen
128 square miles. The discharge on

TSR ey

p = 312,/644 X 645 —4

_ 312./38062 = 312 % 624 = of this height coul

raised until water
weir across the channel
when there is 12 to 18
the level in lake would be 12§ feet a
Tt could not rise above this in a floo
rapidly with inerease o
the dam parapets seems suffic
more effective than removing

adopted expensive though
front of the weir to 141.
The weir is
on the sloping part of the rock.

19,469 + 5,690

during the
% of p m the catchment of

Add the average increase in tank
95,159 eubic feet per gecond or @ Tun-

No. 193 L.
ineer for TIrrigation.
tter No. 32

Note by the Chief Eng

e Governm
t of the parap
herewith sub
ber 1897, was W
plied some
The observed
» formula of 1
ves the highes
er hour from
is only 21 mile

e';<f-, dated 28th
+ main dam and for
he note printed with
of Engineer, Public
ation regarding

ent of India le
weir crest.

g /‘j X 4
f P The estimates called for in th
2 /§ [T December 1897, for removing P
' lowering the level of the escape

ritten, the Chi
valuable inform
flood discharges

QO0TACAMUND,

3 orks Department, Bombay, has kindly sup
28th June 1898.

catchment @

© | Khandeish give coefficients 10

a 2,310 to 3,230. ficient (the

788 square miles

The Bhatghir

jest observed flood

ded to contents

carea is 196 square

ed rainfall of the
of the basins and
The highest
ns which were made
99th July 93 p.M.
value than the rough
s 11-86 inches,
jmum rate of run-off
o lake or a total of
» formula of 2,050
te of run-off ‘85
1 hours of the

th of the catehm
chment of 128
30 inclusiv

of lake. Lake Fife is perhaps the

- has a long narrow cat

Its drainag
as the suppos
th and length
ly the same.

~/ 1 Survey of
/1 Diagram o

and catchment area are also 1

d on 28th to 30th J
food was rising f
made which ar
e total run-

9gth July 9 r.M.
o of much
oft in the 2
g of the lake.
gecond dischar
This gives

41 hours wa

II. Establishment
1II. Tools and plant

39,222 added t
a coefficient in Dickens

¢ than this for the last
the parapet of the Periy&r main dam and providing rails—

inch per hour and a rate no
confirm the inference
magnitude recorded in
g it as a maximum
The Periyér lake is
, and if, as is probable,
cteristics, remote from

ted discharge of the 1869 flood as

IT. Kstablishmen

nly seems to
I1L. Tools and plant

obtained certal

All the information recently
g note that a

stated in paragraph 8 of my pt_'eviou
the blue book is not ;ml.y possib
for purposes of calculation a mar
3 21: ?:) miles from the west and 80 m
- tall is not so intense in country
i *t :t may be safe to take t
near a maximum.
Jeulating the dischar
oad crested

flood of the
and that in ta
llowed for error
{les from the East

of the same physical chara

ar escape' the formula for

acity of the
charge for
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where the water falls into a
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and amounts to -7 feet. The results are given
in margin. The lowering of the channel
any given depth would lower the flood level
given in my previous calculations by some-
what less than that depth. It would be
useless to go into minute calculations on

down the channel 3 feet, but as shutters

d not be worked without great loss of water since they

had fallen 11 or 2 feet below full lake level, it is propasggutlj b%db:

The “flect of this will be to raise the water level about a foot

foet in rear of the dam. With 14 feet at lower end of escape

bove crest of weir or 1} feet below top of parapets.

i d like that of 1869 and as the discharge increases
epth the margin of 11 feet before water begins to pass over

This method of dealing with the matter is much

the Qgrapetg of the dam, and I recommend that it be
. There is no need to cut down the channel bed in

It will be sufficient to lower it to 1420 or 2 feet below the
designed to be as near the lake as practicable without getting

(Signed) ~W. HUGHES,
Chief Engineer for Irrigation.

Enclosures to above Note.

1 Detailed and abstract estimate, Rs. 45,900.
“1 Specification. ok o
.'1 Detailed and abstract estimate, Rs. 5,700.
v 1 Sheet of cross sections right bank escape, dated 31st March 1898 v
-/ Sheets of cross sections right bank escape, dated 25th May 1898.
right bank escape, dated 25th May 1898. 7 '
£ oalculation of flood discharges of Lake Fife, Bombay.

B M S, g

Ozrper—No. 584 1., dated 29th July 1898.

Ordered that a

1. Lowering the bed of the Periyhr escape channel d i i
e i e g y pe ¢l and constructing a weir 150 feet _on copy of these Pro-

85. ceedl
Gl _t;ilmgs, ‘together
10,657 with the estimates for
- 5 43 the works marginally
Total estimate .. 66,600 noted, ‘be forwarded
for the consideration
BS. and orders of the

. 5,700 7 i

8708 Government of India
39 with reference to its

WAtk letter, No. 326 I,

Total estimate .. 7,100

g dated 28th December
1897.

[Here enter No. 585 1., dated 29th July 1898.]
(True Extract.)

(Signed) . C. LARMINIE,
Ag. Joint Secy. to Government,
Irrigation Branch.

VI Circle.
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No. 684 1., 29ra Jury 1898.

: / ExporseMENT—No. 585 1., dated 29th July 1898.
t, ' Forwarded.
!

- ~PROCEEDINGS OF “THE MADRAS GOVERNMENT
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(Signed)  J. C. LARMINIE,

Ag. Joiut Secy. to Government,
Irrigation Branch.

v/
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Exd, C. M. Thmbusawmy.
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