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Pr oceedznrrs of the ﬂladr as Gove) nment, Public’ Worlks Departmen:
10th October 1870

Read the followmg papers e

No. 144. From the Supermtendent Government Cmchona Pla.ntatlons tolthe '
- Acting Joint Secretary to Government datcd Ootacamund 231,'(1 July'

' 1870, No. 196. IR f

I mave the honour to aCkUOWledo'o the Order of Government dated 4th Ma
1870, No. 1,183, and with deep regret I have to report that the embankment 13:
course of constructlon, by the sﬂtu']o'o Pmcess, scross the Poorthy nvex o topped
and breached by an unusually hea\y flood on the 19th ultimo, - - g

9, At that date the embankment was raxsed to 81 feet on the back of lower
portion, and to 57 feet at the front or upper portmn, giving an’ average height of\

69 feet. The width of the bund up and down the river being 475 fest at the bass .
and 383 feet ab - the top. The lexwth of the embankment across the nver bed -
averaged 170 feet ab the base and 418 feet at the top. . The whole of the earth
deposited in the embankment from the 26th Scptember 1869 to the 19th J une 187 0
was 322,322 cubic yards. . (?‘ SR |

3. The actual cost of the earth-work amounts to Rupees 7,585 namely
Rupces 3,240 expended in brmrrmg the bﬂtlnmstreams to "the site of the dam, and
maintaining them in repair, and Rupees ¢ 34 the cost of excavatmrr the soil and
depositing it on the embankment. - & .- " |

4, 'Theculvert constructedunder the bund to carry oﬁ' the ordmary flowofwater -
in the river consists of an upper anda 10we1 culvert. These culverts, which commu-
picate by a circular valve 4 feet 2 mches in d1ameter, are built in an excavation made

ide of the hill; the base of the lower culvert being 10} feet above

through the rocky si A
the summer level of the river, and the upper culvert 17} feet,-the deep bed of
the river averarrmrr 11 feet under summer Ievel of the water. These culverts are . .

constructed of stone: the lower culvert is 244 feet in length and 6% 4 feet inside
measurement; the upper culvert is. 157 feet in length and 7x5 feet inside.. On’ '
the outside of the upper culvert are .two retammﬂ' walls of rough stone, 36 feet in
Iength; the Jower culvert also terminates in similar retaining walls. The cost of
* the masonry work and excavation for these. culw erts amount to Rupees 20,318y
pamely, the excavation for the site of the culvert Rupees 3,375; the hire of stone- -
cutters, Rupees 11,331 ; the cost of lime, carrzaO‘e, and the placmo' of the sto“eg o
Rupees 3,212; the hire of overseers axpd ma.mmes, Rupces 2,400, The cost of valves oo
Rupees 406; huts for coolies,’ supermtendent and overseers’ houses
carriage of rrra%n =and sundries, Rupees 2,814. '
5. The excavatlon for the escapement channels cut in the side of the hill for
the discharge of the storm- -water cosﬁ Rupees 2, '130.- The excavation of the first of -
these escapements was commenced in May, 1869 and in J uly of the same year a
. gecond escapement was begun In Biarch 187 O a th1rd escapement was commenced L
and finished on the 4th June. - .7, ¢ . ‘

.- .g. 'The proportlon of soil to water in: the silting- streams ‘on reachmzr the
embankment t varles accotdmo' to the nature of the soil in which the streams arg -
worlsm"A When working in thomudhly decayed felspur rock, the water will carry
" off solid ma atter fully one-half its m;vn volumq, but when working in imperfectly

.k, the solid matter becdmes reduEed to from one-fourth to one-fifth -

. decaycd roc
. the volume of water. Mr. Brou«hton‘ the Government Qumolornst has very kindly -

\ B

amounts to
Raupees 1, 1,722; tools,
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Proceedings of the Madras Government, Public Works Department,
10¢h October 1870.

given the aid of his analytic skill in accurately determining the proportion of _soil
to water in the silting-streams, while working in earth Lighly favourable and
unfavourable for the process. That gentleman’s report is appended to this commu-

nication. :

7. Itis necessary to explain that the silting-streams work day and night.
During the night, or when the streams are unaided by labourers, the water at the
point of excavation cuts the soil into deep ravines, forming miniature mountains
and valleys, leaving ridges and spurs abutting azainst the face of the excava-
tion. During the day, or from 8 aur. to § P.M., the silting-streams are aided by
labourers forking down these ridges and spurs. The earth as loosened by the
forks or crow-bars rolls down into the streams flowing in the ravines or channels
below, and is swept down and deposited on the embankment. The labour is
employed to greatest advantage in reducing these ridges, 80 as to leave in the evening
a face on the excavation as nearly perpendicular as possible. The water is then
turned over this face in small streams, and during the night, it penetrates the 80i]
and brings down heavy falls of earth, wWhich is carried down and deposited by the
water, In this way, when working in good soil, the silting-streams perform nearly
as much work during the night as during the day; at other times, when the soil is

rocky, they perform comparatively little work, ,

8. Mr. Broughton's sample of Silt No. 1. may be taken as an average of the
“deposit during the night, when working in good soil, while sample No. 2 gives a
minimum of the night-work, Sample No. 1, taken at 9 p.u., or four hours after the
men had left work, gives 22:58 per cent. of its own bulk of earth; No. 2, taken at
6-30 .M., contains 10-36 per cent. of its own volume of earth; No. 3 was taken at
9 oM. or one hour after the labourers had begun work, and at this time the silting-
stream was found to be carrying down 4586 per cent., or nearly & half of its own
volume of solid matter; No. 4, also, takon when labourers were employed, and when
the water was working in very favourable soil, contained 55-01 per cent, of solid
matter, or nearly a quarter more than -its own volume of earth. No. 3 may be
taken as an average result for the nine hours during the - day, when aided by
labourers forking down the earth, . Mr, Brough'ton has added the very interesting
fact that the specific gravity of the soil, countained in the silting-streams, was 2:05,
and the silting-water, after having made its deposit on the embankment, contains of

~ solid matter only 1 in 100,000 parts,

9, With reference to paragraph 3 of the Order of Government under reply,
I have the honour to state that the culvert has not yet been closed, as it is intendéd
to make use of this means of discharging the summer water until the embankment

is raised to its full height,

10. In April 1869 I first commenced to deposit silt by ono stream on the
north side of the river, and on June 4th of the same year, when the embankment
was topped and breached by the freshqs, it was 206 fect wide at the base, 187 feet
.8t the top, and 25 fect high; 180 fect across the bed of the river, and 221 foct at

the top, and contained 71,140 cubic yards of carth, The cost of depositing this
was Runees 582, which has been included in the sum of Rupees 4,345, tho total.
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il until it %3
. ";;zinks of silt still stan

| . " f‘ R ; . . T “ . * .
11. The work performed by the silting-streams in each month is as fqllows —

'

4 o Cubieyans,
. In April and May 1869 depO;Slt‘edf.. sl e e TLI40
,» September 5, S il e s 18,000
OCtOber T ," . ’ 1} o | i,! ‘,‘ -T-:\ PR .. e 22’489 _‘
” C g N L R L e e 200129
November ™ = ,, . Tyt e Terower e ’
» 0 S N o .o 19,586
” December ) 7”‘ , ’,’« ;y’-:' th-;‘ co can P ) 3
,, January 1870 R 1_}‘ o r;'"ﬂ: f v T 88404 ;
. ”.Febru‘ary. . ,,l“ . “,,": ;‘.r.',.,.':'.”;' e 33,635 R
March STy Ty e e 40,887'” o
.o P S T S 29,035 . 7.
Apl‘ll ; by R S LY PPN 3 o 3
'r,, LI R ’ ’ ', ,.:‘ ,, o ---n--»? e ‘.;- e 70)030 o o Sl
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 Total ... 393,462 .-

B lé Although apart from t};eﬁi‘n'qui‘ry\ of .tlfie‘Right Honourable the Secre- -
4f. State, I trust I may be excused in degcnbmg t{xe nature and effects of the
tar y of ot 1,1 ‘pund.  This accident was caused by an’unusually heavy flood, and
aceident to 49 f an' insufficient discharge for the storm-water. The storm began™
in consequencde ° day, 15th June,'and never moderated until 5 4.x., Monday, the
at 2 ., We dneS dg, night the water had risen 18 feet upon the embankment, and
g0th. - On We nes-ng 325feet ; thé rise then becaine more gradual, in conséquenc’e :
on Thursday mtoi.?:(,:to £11, and the volume discharged through the culvert being -
of the great'ter o éauence (,)f the 51)1‘esSu1jé. - On Friday night the water had risen .
increased in conlf 1 mbankment, and on Saturday night to 54 feet, the rise being .
t upon ’;‘ etean hour. - At'1 A3, Sunday morning, the water had risen to
at one fiune 3 fee Jnent. the d"epfih of water in the lake being now 69 feet above
the level of the e]s;cal}?iver f(;rmingia beautiful expanse of water, extending for many .
the deep bed ?f ; e(r in ;11 directions among the mountains; notwithstanding the -
miles, and Win! m&’( charged by the escapement and culvert, the water still con- -
immense volume (S¢S and a& 1 Py, Sunday, the water had risen to 81 feet, .

: 1 the Ia’ke ¢ ' . .
tinued t(t> nsedlfhe Outer‘e’mbank' ent, and, in its fall to the river, began to form

s the back part of the bund ; this gradually widened and decpened with .
a breach in the f water, and injabout two hours, it had cleared a passage through .

M
:7 x

A
A

-

to 43 fec

- the increased flow 0 jon of the ‘ombankmept", , The water then began to rush.

st porti - el
ey body and with grest viclence, cairying with it largo blocks of '

through in 8 the main bund, twhich was 380_feet wide ; the rush of water was'
silt, and reaching © tance of tho silt, and directed against the side of a rocky hill, B
checked by.the. ri'slfce la passageg in a few minutes, tearing out and carrying away
through which 1? Zt —oon on Mond ay. 20th the water had cut down to within
immense rocks. 1 of the river, an‘ q is now ﬂb’wing' aIOﬁg a part of its natural bed, .
15 foct of £ 0% 2 " tll oceupibd by tho silt; the water had no effoct upon the -
about ‘one-half. being od. Thé tenacity of the latter was truly astonishing : the

t was overtnglm'o " pci’ pendicular on either side of the breach, and even
where tjle water is now ﬂowing, banks of silt stand, over

hing continuously for more than a month, .« .
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13.‘ This accident has proved most unfortunate, inasmuch as it must more
or less impede the development of the process. I feel confident, however, that it
in no‘,v'vay affects the efficiency of the system of construction : 01; tho>cont1’~ary the
executimn of this work has demonstrated that there is no metl’lod as yet discovered
by which earth-work can be so economically and substantially performed. Leaving
out the cost of the silting-streams, which, in reality, should be charged only arrainsz
the whole of the work when completed, and not against a portiono gives 90°cubic
yard's per Rupee; and charging the whole cost of theo siltinfr-strcz’xms against the
portion of \:vork a(ftually performed, gives 51 cubic yards pcr}{upce Tl%e carth at
Zl;:tesaszzed?rtlx;: :eiln?o' depo§itcd over tho greater portion of tho en;bankmcnt ina

nd umperviou it i 1 i
oty by oo applicatign " hs; rtnoa :;1:{3)2 ua;‘s; to render it impossible to improve its
- ;4. -Mt?m or less dangex: must ah.vays attend tho construction of works of
¢ thcscrlp 10n across mountal.n-rwers liable to extraordinary floods, whatever ma
d? ! e mcthod of construction adoptcd. Providing 'side-escapémonts for thz
ischarge of storm-water must necessarily be an expensive and unsatisfactory und
takmg, and places the work continually in more or less danger in blcinfyvmyutn ker‘
by a heav.y ﬂ?od while passing from one escapement to anoihcr An:tlov'or ares
A ;f dlimtgm:C gn ilddc-eicagements arises from tho great fall which th;z water I:;.Sio;ll:::
 back to the bed of tho river, with’an iinmenso volume of water : tllis fall gives 1
:}?e ;gf::u:p;ﬁzmgfa:ot l,lc:m‘y1 awaf).r and destroy every thing b\it so'lidd]:oillz‘es ;Z
e only safe system i i i
th(? storm-water during the con);tructioi oirgléscx?bsglzgiztan Izll?ndzf-dllsc}ll?rgo o
being secured by allowing the water to flow along its nat;u-al bodllp . 1;0118:180
the work frce from danger and risk ; and should means be devised oi’volz1 ;en e«i
effectually securing this, there will be no difficulty in constructing y b?ap e
by the silting-process of any size desired. o e “Jnkments

-MEMORANDUM.

- At the request of Mr. Mclvor, I have made some determinations of thé bulk -

of solid earth carricd down in the form of silt, when the silti
. h car: . o silting-pro ing
carried on with different degrees of rapidity. , \ iprocess was being
-The data for these determinations were obtained ‘as follow :—
o About 0-9 of a litre of silt was collected in wide-mouthed bottles as it wa;s
;lowmg on to 'the bund. . The volume and weight of this was carefully measured.
t was tl.1en dr.xed at a steam heat, and the weight of the dry earth was then taken :
subtracting this weight from the total weight of silt, the weight, and consequentlj:
the v?lumo of water contained in tho silt, is thus determined, and the volume
occupiced by the dry earth is known. =~ | ;
o 1 B;t it was found that earth, taken from a depth of 10 foct near the site of
"th:lb 111111{ ,fct(;lx?tamcd water to the amount of 237 per cent. of its weight.  Ience
¢ bulk of this contained water is added to the volumo of th i ined
by the ahov e o th of the dry silt determined
14 ! ' ‘
o ,-Th(:\ f'ollo:vmg: aro ‘the results obtained. Tho carth carried down by the
riomele miven in the bulk it would occupy under great pressure, and

@ e B

L AP s o e
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. contained 930 per cent. 0

it was worked with

"~ Proceedings of the Madras Govekﬁ}kgnt, Public Works Deparimens,
' ~ 10th Ocidber 1870, T
ng 237 per cent. of its weight of vrater. L'I'he specimens were taken under

v
4

L

containi
the superintendence of Mr. MelIvor i

. I—Silt formed by stream of 1?1""3,3’ Jioring over cutting on kill-side in evening, no

labour being employed in mizing waler and ear hi—The silt in this case contained 18-42
¢ cent. of its bulk of earth, or, in othe ‘words, the water carried down 22:58
ords, every 122:58 parts of the mixture

El

pe : s, §
or cent. of its bulk of earth, or; in other w

contained 2258 parts ‘of earth a.'nd',10‘0 of {vater, . ’ ‘ 4 )
II.—8ilt formed from the same siream in morning, ofter Slowing all night.—Silt
per f its volume of geafrth;vo‘r, in other words, water carried

cent. of its bulk of soil.: ‘ f weo W
from water pouring down cutting in hill-side, during which time
! labour.—Silt contained 45-86 per cent. of its bulk

down 1026 per cer
[IT.—Silt formed
earth by manua

of earth, or, in other words, the
of ea;t:)l'-” it foﬂ;?réd when the amount of earth was believed lo be at a mazimum.—The
Tt ;ained 55:01 per cent. of its bulk of earth ; the water carried down 12229
silt cozt of its volume of earth, or 22229 parts of the mixture contained 122-29
er cent. . i - : o N .
100 water.’ -h ‘ e T I

earth a?‘(%u be observed that the foregoing data afford the means of approximately
uIlt ;v 10- the specific gravity of the deposited earth when containing 237 per
cali afl?:s5weight of water,  'Thus the four determinations give a mean specific
cent. O R i : ' :

avity of 2°05. ,
“gl‘ The water flows o_if 't
minati the amount o : , o ‘ |
mmatml;l'()f | d it contained but 1:235 of solid matter in 100,000 parts ; and
my Sur ‘, ‘ 0 | :

ise 1 foun a b °°
hence was water of extreme purity. .- . "
It is imposst

ible to have a more §
goluble matters tha

H .

he>de};osi'tir-1g silt;‘qﬁi:tg clear and colourless, « A deter-

{ are contained in the rtéclgs ‘o‘f, the Neilgherries. ] o
- . " (Sigoed) " J. BROUGHTON, . ..

Qorsosdfon. | ‘ RN \ _ Government Quinolo 'z's?"
146h June 1870, Ll .
. o N . ,"r“‘ku ”—'—"",\‘ H.(‘%'F.' "
¢ - . ’..\ - SIS
" Note by the Ail?f?y Oﬁzqf E@g;f?fer Sor .?'rrz gation. . ..

No, 145. Teor i
; Mr. Mclvor s ~
Taz letter from formation reqqired by the Secretary of State.

: . calling for in .
May 1870, No- 1,183; calling d in course of formation by Mr. McIvor

. der was issued, the bund ) . oy s
"9, Since that Or zont] eman has taken the opportunity of describing this

' his \. ‘
e_d; aggit:on to supplyi'n‘g .information r\egatdmg the work executed up
in & ing. information regar  work ’
.o of the accident.  ~ i - S
* th; tmll;p to the 19th June, the, date of the b
| execut'ed by the silting-process W
71,140 cubic yards, wh}gh were W?,
] . A e o
rears . R
o th:t )T he actual cost of the egrth
¢ which tt
of which amour?
and maintainidg them’1

occurrence

n repair, was Rug@gg
fl i s N !

'
/.’ ' ’ [
H et el

b
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water brought down 847 per cent. of its volume

£ solid matter in solution in this water was made, To '

triking instance of the minute amount of .

in reply to the Order of Government of the 4th

réach, the quantity of earth-work
as cubic "yards 393,462. This, quantity includes -
lshed away on the 4@ June 1869 by the freshes -
-Qvofks"is i‘e”[)o\l‘ted to have been Rupees 7,585, -
he outlay on bringin’g thelvsilting-streams to the site i?f the dam, 3
’ : 8,240, and that on excavating the soil -
SR .
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P rocecdmgs of the Madras Govemment Public Works Department,

| . 1044 ()’r/o&w' 1870. , g R - \
G : and dep081t1nrr it on the embankment was Rupees 4 345. It follows, therefore, tl\at |  Then the average , for the twen"Y ’f;’:‘; ‘g‘:‘r’; :oo?:f be, deducting the rest of -
” . up to the present time the— . : ' ane hour in the lmddle Of the day =453, and a cubxe foot
- - Total cost has been at the rate of cublc yards 51-87 per Rupee. : ; : a second would dePOSlt consequently 39 130 2 c“bw feet a-day, or, in round numbers -
' Charge for silting channels.da.{ 121-44 o ; 1, 450 cubic yards daily. A considerably larger pumber of observations, taken at

b3

Do. excavation and deposxt d°° ” 9055 o : : - times when the water was working in dlﬁ'erent soﬂe, would be necessary to afford

A \ H
-‘i or in oth&)::qf? 1&3: channels has been T e ... Pies i.53 ' l reliable data for calculating the duty of 5 stream of & cubic foot a seeond ,bul the
’ Do excavatwn and depOSltlng has been oy 212 o : o above pamcnlars ‘will nevertheless not be mthont mterest and va.lue -
g 0 ’l Total ¢ ost per cubio yard... ';',;6 o ; 6. Paravraph 11 of Mr. Mclvor s letter shows the qua.ntltles of so1l depos1ted
< t n the other hand, the total outlay upou the reservoir Works has been— . in each month; the vanatlons are :):rylcsoé;sxderable, the—— , 13 000
h . v : RS. ° . . i . {inimum bemg in September Tl e T e . o
ne F:r fllleﬂ(ln‘lv\?:hgs above T o e 1,385 : o : | : l&laxxmum do. in May 1870 o e 170,030 . c
gxcavatmn of site * ... e ' ... 8375 ‘ B , ’ L Notes taken by me in December last: éllOW, however, ‘that m(litm; was resumed late :
: Llione-cutters . " 11:331 o ; - B in September, and that up to the end of
I ‘ . 0 me, carriage, and bIIll(hnrr .. 3212 , A . 27th N December the work was several times
5. X verseers and Maistrics o - 2 400 ' = - : nterrupted. : The goil deposxted in May (taklnfr twenty six working days) gives 2, 700 .
i;b* i For culvcrt-valves . 2 S 20,318 . ‘ 4 cubic yards daily nearly, or less than, the averauq duty of two cubic feet a second, - o
: { -9 :he{ter for superintendence and huts for coolies N ;gg | t ' as given in the precedmv paragraplt of this note.” I donotthink any arrangements :
i y tools, carriage of grain, and sundries ... T oolsle - ~ ? : made for gauging the water-supply camed by the several streams or channels . |
l ” escapement chanuels T R 2’,130 ’ } ::::«m in for silting. It w111 be deslrable, wherever similar operatmns may be - o
f r. Melvor's letter contains SOme interesting partlculars rewardmrr the cof S water brought to the Work " 7 l
i i
!

H v In paragt aph 9 of his letter, Mr. McIvor reports the dlmensxons of the

‘ embankment at the 11

d that the bank was ¥ i |
lel(‘;:::fpon this a compamtwely narrow embankment was placed - | .
and ”

To
: l‘ls Ev(::l:)nbeoix;(:t:; ;Vlﬂter in the 811t1no~ streams under different circumstances.
in mising up the soil w :hW:ter duung the night, when there is no labour emPlOYcd :
the quantit T ith it, carries compamtwely littlo earth. At the samo time :
q y -carried is not inconsiderable even under this, the least favourable,

me of the accident, to have’ been as follows, and it may be
axsed to & certam hewht for a conmderable wxdth

- 81 feet high. '

i :
O S 7 TR

[
| [r condition for work. ;
B tound in the V{;:mora'ige wag in which the proportions were determined will be ) Hmher pund eeec LT pe el
1 appended to Mr, Mecl u;n y M«r Broiighton, tho Government Quinologist ! Lower do- N B 475 noon .
{ . McIvor’s letter. 'The results of these determinations are— f Wldtll ‘of bund at ba h 57 f t : 1 "
g Workmy hours fiom 8 A. W 105 P, T In every 100 parts. ; ~+ Do. - ot tOP (probably t oot e eve _ 383 .
: % - - l * is here meant) .o ? » o ~ 170 TS
: Sample No. 1 taken at 9  pum, ... EaSr-thé. ‘git-?sré - ; . * Length of bund at base- s . 418 .
% ) 9 2y g 630 aM .. " "t 19'30 9070 . ; . - Do. - at top e i e o
! ) 9 B D9 aw .. ' ore ; onts of the heights are somewhat dxﬁ'erent to t ose given by
Takm tll g time not stated . e ég g(ll 24. 99 } My measuremnless he has taken the deep bed of theriver, which he puts at 21} feet :
§ A g e_ rst two samples as a guide to mcrbt wor];.:. : é ‘3 - Mr. 1\Iclvoruuof b lower art fthe. culvert 2 his datum. There may be. pools . /
E In the first Cubic feet soil. . 1 pelow the Slf ven 8 greater depth, but I am dxsposed to think that the average level
' o fnst cuto 1 cubic f 00 o this, OF © 1 w theb ttom of the lower culvert..
"y - second case 'l,, ook of water carried . e 0'222 o " l Of‘ t,he,bed at the bund- -site 18 not many feet below the bo |
) teee *lVS - - 3
: - ' o __(ll(l- P ' ' d the bund-blte at the end of last month Mr. Mclvor has correctly .
- 0-327 : : T g I v1sxt9; Lident to the insufficient capacxty of the escape channel provided; .~ .
o163 'A tmbuted the @ uisite data for calculatmw at all accurately the quant1ty of water
Also éhe day work— K ‘ A""’?‘ge“' 0163 E I have not t the red the tank just before it breached but I estimate the maximum dis- |
ample No. 2 one cubic foot of Water carried ‘ 0847 Cr which wasente ering 1" charge,* at the time the water was atits - -
‘” ' ,’~, e o n - ver 1-:222 ‘ | . e the escape hannel and culvert together lncrhest at about 331,000 cubic yards per ‘
- . — ‘ ; o .By fifth of an mch [of dmmao'e per hour from a catchment basin
2:060 ' ‘- pour, equivalen nf to one:
S , '

———— [

~

S

cee : Average... 11034

ORI VL



P maded et NN

[

.

e e g -
v

PR
v

T g UL
L . -

. T v .
S et it T s ~r e,
"« S

T T L TR

I T et Rl

Proceedings of the Madras Government, Public Works Department,
- 10tk October 1870.

.’f 20 . . . D ee B
o square-miles, Considering the position of the basin in a part of the country

:V‘:;el;:etehi ::in-:'atllll isb (‘estir.nated at about 120 inches, and taking also into account-
pness of the hill-sides and the great fall of the rivers, I can hardly consider

the circumstances to have b :
e gt of tho bund een extraordinary, and, with the water-way allowed,
e bund appears to me to have been inevi i
altogether an easy. matter to rovid i cen inevitablo. It is not perbeps
for the construction of a d ‘L vido f{gffmst all contingencies at the site chosen
the dam by & culvert, or 1?:19,3 ttlllfls.lllltlr.\g-process. To pass all the water under,
proportion to the quantity of water . h'f“d" by a tunnel, would bo costly out o
and consequently, if a reservoir is to bW fwh the lake would be capable of storing
risk, which will be incurred in gettin: t<1>1'med here., it will be necessary to run the
cient escapement channel can b g 1e bund raised to a height at which a suffi-
of a season’s work. Mr. Mel e, provided at about the proper level for the end
sole was 10 feet, with 'ste clvor 8 escape was on tho left bank, and its width at
not suited to witixstand thees lslc}e slopes, and a bed-fall of 1in 17. The soil was
bund been 30 or 40 feet lxi:l ocity generated by these arrangements, and, had the
“{0“1‘1 have been formed on :hl:li" I have no doubt a breach of large dimensions
river is, 1 think, the proper sit fme of the escape channel. The right bank of the
first. sioht some diffcultios, b e for the temporary escape. The o{'f-:ake presents ab
believe that all that is reqi,ﬁsil:(t3 ;f}lese‘ can readily be overcome, and thereafter I
secured ; while, if rock or getting rid of the water for one sca on may be
o sluice on thi; cido, t:zi‘;?fa:mh;t a suitable level, it may be advisals)l(: to b);ild
stream in the river. Ju ge the water stored soas t intai
. ¢ o maintain a constant
I propose to silt this, l?olll)i: “1'1:1? b‘tllnd on tho south sido tho Lill reccdcs and
surplus channel would b o the required level. The "tead €
_ e partl ‘ : . Then the head of the
which the bund Tests: y on the bund and partl i i ‘
has already been exsc;.i};::(;etthe channel would be lcurri);dc‘;::r:;:oiz tll:iellh:.llhizrli
the bund, to a small ravi o a considerablo extent t i teri
below tht; bund-nitea1 ;?me which runs down to the (:‘i&l;:m;ll;]e tmgf)%rml f:;' |
with on the line of the; 2;:::‘)0?“ probable from the face of the l(l)illll rock b)eo;:lez
errangements can be made co 1191 ¢ or but littlo below the requir ‘;d 1;3"01 the
there be no rock, the mp cte at little or no expense.  If] !
, out-fall into the ravine is. I think . If, on the ?ther hand,
, I think, sufficiently distant from

the bund to prevent i

. : any r : :

bo in uss, y risk of \he channel cutting back during the time it will
. o

9. The sill of Mr. M |
. CI\'or’s ’
the floor of the lower escape channel of this y v '
deposited d“ri“g the Pl;:: ze(:f the ‘Clﬂv.ert_ As a great d)c(:;ro‘f" i\s\: (il:‘}l? \{;e't';lb:"z
son remains, it will, I believe, be safe to placntllc 6;“
] e i

of the escape for next n 0
§cas b
son at 50 foot above the lower culvert floor and amplo )
¥

waterway will be secured b .

60 feet at its lower end, wi Y .makmg the channel 10 i i

a mile for its bed. e““;i:;"‘t: ‘Silde slopes of 1 to 1 nn(l(:). ?:I; :;'ldle'at(;(;f) "‘0‘“; ?'mt
) epth of 12 feet of water, and with 1:1‘\6 l}xl:ém:surﬁf:e

& 5041243, the latter bei - not ‘
g‘l“i;egh?" gf?eming er Eeel]r;gitt;;?nb&ad o 1o c:z;(celcdt ing +65,* leaving out of
" anel from a still pool. e sur- culation all vclacity of roach
su(l:)l} a channel would dis{:hargg l1‘3;316
etlzut ic faet a second, or five times as much
~together when the accident occurred

(}

7/

as the discharge of the culvert and cha
- shann

i
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Proceedings of the ﬂ[adrasf’Goveniment, Dublic Works Department
. ' -.10t% October 1870. ‘ . g

ermnsm—————

in June. ‘The maximum velocity of the‘&af:ei- at the head of the escape chamvxe'l't ’

ut 10 feet a second, and it has been proved that the brown clay silt

would be abo
“velocity without erosion.” I would, however, protect all

has stood & much higher
the artificial soil in con
wood laid 4 feet into the bank when the latter is.si
ou the line of the b \

30 feet, so as to maintai
laid out with 2 flat curve, concave towards the river, S0

may be against the hill-side, Wh
arrangements the proper height ©
or about 11 feet higher than t

the part of the bund above the lev
width 12 feet, an

slopes of 2 to 1 on both sides. D .
10, AsfarasI could judge the lower part of the culvert had not sustained

e of consequence, ‘ .
11 admit of its being examined throughout, it will do very well for the

purpose for which aloneit will in thg future be requi\réd, namely, to discharge summer.
water and slight freshes from occasional showery; theupper part of the culvert was’
ynuch more roughly constructed, and as 1t 9V1deritly had no proper foundations at

somo places it must, I am afraid, be taken down and re-built, ~As,however, I propose

4o close it pérmanently at the end of the first season, and not to use it again to”
‘discharge the freshes of the south-west 1

that what little set there
f the bund would De 50+12+3+6=T1 feet,

el of the escape channel need not exceed 96 feet,

T

any damag
the river Wi

Lo Lo =" 800 feet, or say 601 feet instead of 157
f the lower culvert 13 rep?rted t0 - foet for the‘uppér patt. Brobably no
e 241 feet. ‘ L Lo

be built of V,erykmuch better and more

the flooring should & . !
~ nd the covering stones of the abandonpd portion may bo used for this

pefore, a2
urpose- The side Walld 7 ; '
at base; the inside dimensions need not excced 4 feet 1n width and 5 feet in height,.
mmunicating with the lower culvert is but 4 feet in diameter: the.

as the opening €0
if not ]aid on masonry or £oi

der it: the mortar or chunam before used was very indifferent,

and care shou ) :
. e Lo Loo-
sroved to be good. ' A

The culvert then wWo har -
seasén and until the work of the seaser which as closed by the setting in of the
’ lad bee? completed. },Abm‘it the first week in June, supposing

south-west
hannel to be rea
po closed and entirely silted © ‘
cffect with facility. '}‘here will ‘.t‘ben.»be notl . the
saising of the pund gong oB continuously durllt.g ‘the monsoon, when the silting-
treams will have m0re water, and‘ be gblq ;~t~,°«; g};?ecute a much grgater quantity of
4WOI‘k Per n]Oﬂthn o 7 kT SR 7 SRR
41, I bave 8po

robably be wanted o2l F05 9% .

d up, '\an_d'this Mr., Melvor thinks he will ke able to

. ~ g

Jen  of - the :teii}porafj escape, and mentioned that it will

P y 3
- ) A -~
N b
. & - .
, ' \‘ '
l‘ i i
i
{

ere a little erosion will do no harm.. “With these

and should it be found uninjured when the state of

e j'xnvew'fst‘ono will then‘be required, bat--
shapely stone than-

1crete built upon the rock, should have 2.to

july such 8 description of chunam as has been-:

uld be used to discharge thé siver-water during the dry.

tact with the surplus water, by facing the bank with brush- -
lted, and the sill of the escaps .

und might, with advantage, be paved with stone for a width of - .
n the proper_levél.* The surplus channel should also be .

he highest part of the bank this year. . The base of - -

d four times the height of the bank, so as to allow'

nqnsodn, it will cuffice if the wholelength be -

. 11s should not be Iess,thg‘m 2} feet thick ab top an 3 3 feot |

4

dy and the bund of a proper height, the culvert should

thing to prevent the widening and -

asony’ for? supposing work to go on throughout .
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Procqedings of the Madras Goternment, Public

Works Department,
u 10¢h Octoler 1870, g |

The intended sito of tho perma-

- o the | of the lake, and this valley is scparated from
be 120 feet abo rtended fupp 1 Prt Of which is a saddle, which is reported to

material, and a ilting channel rung nk le"‘fl- This saddle is supposed to be of soft

3 with the aid of water it may bo cut
It appears to me, however,

- Propriety of forming
but I am not aware t
8 permanent escape g

reservoir, and then to finq that the

Every Important poing Connected i
and settled beforehang,
neighbourhood of t

tive establishm
having

a lake gt all,

hat any other
to bo fOund,

I.havo not examined the country in detail,
8““"’:‘-’10 site than that already mentioned for
aud it would of course be useless to moko 8
surplus water could not g safely got rid of-
evels ha:'h abpmjcctof this sort ought to bo asccrfaincd
he dam, byt hav: n een taken ol: somo of the ground in the
ent on the Ncilgh orni ot as yet, owing to changes in the execu-

been ablo ¢, find o 128, been ablo to get hold of them; and not
what the original lovls

i Tean, |
gene:ral outling of {he way in,whf:alnnOt
carried out, if the attemp wade

tisto ho madg
. .d12.t The totq} loss incurrctl u
Cidents, and of ¢, necessj
essity f.
about 10,009 Rupees; and tg’ tl(l)i‘; o

up the escape clign ., 118 perhay
the proper line el formg tl”.s year

upces worth of v
of the Projeet can

18t tho presont mowment, givo any: such
o ffu'matifm of this reservoir should bo
83 18 desirablo and necessary. ‘
ptod]

fructing a part of tho culvert, is probably
33,000 Rupocs may bo added for silting
» and the pits which have been cut withi®
situated, Ip, round nambers, then, 22'900
d, provided the arrangement for the completio®
Y and comple,
othep Attempt

.

his

wa; not contoured, and, wit hout coutxvo not the meays of stating, The bund-iﬂo
and 1ts content Ntour eyl X lotte
than 30 ’ calculateq. Probay, % the cmbankment cannot b |

¥, tlu) gilti" . cost moro
may eout g of tho bund will not

a aleulat; Y lesng this will depen
0d accuracy myst have been vel‘yadli;?:u?: (:lflo quantity of work done last gcason
13, Wity Tegard to ), attainment,

teessary that | "‘;x:i ]tln which {he work should be earried on for ﬂ‘?
Meclvor should bo 3 Temark that the Secrotnry of State's instru¢
m:er cred with as littlo ag possible have been the
are i“tcrest;‘"})’ to the Government, and to Mr. Mch::"
f great utili In th? fuccessful application of a proct ,;
Y in Bving Imoney, time, and labour, and 1
could not, without jts aid, be attemptc®
ono clsg thg management of silting
™M to nccount iy excavating and afterwards
ther thingu to Lo considered and attende

[
e e e

M S Mt

ench marks, or any interpretation .of

" tion ; then th

.

" a second can be main
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work requll‘e

| E:ths on either side of theriver. . (I
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Proceedings of the Madras qu;ef'ﬁ{ngnt, Public Works Department, ‘
? 10th October 1870, .

~

to before the Gc;vernment can obtainf,'~ eithéy on the Mailkhonda rgad or elsewhere,
an efficient reservoir, and unf()rtunatgly, ﬂxough .very naturally, such matters not
being within Mr. McIvor’s knowledge or experience, he .has been u.nable tq d?al

.th"them successfully. I do not make these rgmarks with any desire to dispar-
Zc,l.e this gentleman ; on the contrary, I bfalieve very few would, under the circum.-
s:ances, do as well as he has done, and his energy and resource are not only con-

" giderable, but in themselves of great importance on a work of this kind. * Just as
’

natural talent and ability will not ‘éngblé a man fo do the work of a Surgfaon or
Phvsician, or to navigate a ship-in Yvatex:s wlhere the ac':curatfa 'calculatlon.of

yoe1a sential to safety : so no one, without some special training, would be
52811‘;0; 1lE:ee:.ble either to estimate the'discharge of a river correctly, or to provide
ike A :

itably for the disposal of its waters. The part of the work which Mr. McIvor
© sui : o

ge is the excavation and deposition of soil, and this he
is fully co’ﬂ{)etex:; :g ij:::e for as he thinks best. I think, also, that, if the rest
should be ; gwﬁai 4 ont for him , and 'some few instructions given, he will be able
of the wor de'ts execution as well as, and probably better than, any one likely
to lsllpem.’tenI lf r the duty and it will be convenient that all the labour should
to be availab 3. oction‘ Méreover, there will be a certain quantity of earth-work
be under one lrethe c.lose of the dry season, and it is essential that the deposition
to be done before pfined within the limits of the section of embankment to be
of soil should be (t:'ome . as also that the arrangements made should be such as to
finished by that ls o,f the work at a rate’ somewhat in excess of the average
ensure the Progrfli:té this work in proper time. Paragraph 11 of Mr. Meclvor’s . .
requxred to (;omp tes which I made from information furnished by him~Jlast
letter, and the mt)hat the progréSST during the last working season was very
December, shO‘l’)V bly. 450,000 cubic yards of sQil will suffice for the next season’s
irregular. Proba .Z :) Ma;’ may be taken as being the working season. A more
work, and Octf; er of the quantitieS of earth-work should hereafter -be made by
accurate C?Ic“ at:ﬁzeer Neilgherry R_ange; but the above will serve as an illustra-
the Executive En:;]ar 1;1 o thfy depoéit should te 60,000 cubic yards, and taking
zrrkeiz g daysin the month, the daily quantity will be 2,400 cubie yardg,
bably at least 2 cubic feet of water per second. * If 3 cubic feet
tained in the channels throughout the season, and this is not
larae demand, so much the better; if not, a larger quantity should be used
a very large hs when water is abundant to compensate for a short supply at other
in those morgx:cutive Engineer should arrange— ST ‘
times. Thf’ he preparation of fairly accurate sections of the bund of the size
First, for the prep ~ « - - required for the season’s work, showing
- 1 do well for these, 3 _for every yard of height the contents of
. S:g:l:]}sgggﬂ F lt'go(th;q::z denoting the level = 1a33;3.7 "A series of bench-marks®

h the stake refers and the stakes

to whic 3 A r cau be placed on either abutment hill,
being pumberec . -/ corresponding with these yard layers, and

il the progress of the worl; can be ‘,’a;scertained without difficulty, and if the soi]
then tne =3

ited in section, a very simple sfatémef;t showing the quantity of earth-
be deposited dmto be, 'a’r‘xd actually done on the;last day of each month, may be

d from a mere inspection. The outlines of the bund should be scoured on
are ! - A o .o “ oot

twenty-five we
and will require pro

-
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- Proceed’ing; of the Madras Gavernment, Public Works l)cpaftmeht,
_— 10tk October 1870.

Second, for the gauging of each silting-strcam at some convenient point near .

but outside of or above the excavations. ‘Appropriate forms for the registration,
of the supply should be drawn up to suit the particular plan of gauging adopted.

14. When the information necessary for determining finally the proper Jevel
: ?f the'reservou' when full, the level and dimensions of the permanent escape, etc.
18 received, the leading features of the' project will be recorded in a form which

will allow of their being better understood than is at présent possible, and it will
then be seen what the contents of the bu

;. ciently accurate estimate of the cost of
. OoTacAMUND, - | o
18¢h August 1870,

the rescrvoir may be made out. \

(Signed) ~ -J. MULLIXS, Major, R.E,

. Aeting Chicf. Engincer for Irrigation.
.H-———__.5_ ’ “I “ ""’ v

)

OrpER ';HEREON; 10th October 1870, No. 2,439'."
IRRIGATION, No. 15.

No. 146.

‘

<. TuE papers recorded in these Proceed-
ings contain Mr. McIvor’s report of the

on the line of the Mailkhoondah road,
work on the 19th June last ; also th
for Irrigation on that report, with th
construction of the reservoir should
“ing that further information on ?
decision can be arrived at,

and of the accident which occurred to this
¢ obscrvations of the Acting Chief Engineer
is. ofticer’s opinion as to the way'in whicli the
if resumed, be carricd on j and remarks show-
some ?“‘P‘?ftaﬂt points is requisite before a proper-

. 2. y ) . . ! h ' ‘ . ‘
oo 2 The.valu_e of the silting-process'as an economical means of excavating and
lepositing soil, as also for the

formation of bunds for the rotent]
. , { 1 , etention of water, has
been conclusively demonstrated by the results of the work of the past scason. The’

material deposited is eminent] - . ,
T, ¢ ly stable and water-tioht, and i ‘ 1 the
qualities which are desirable for g w. gty and it possesses al

after it Lad attained a height of nearly 60 foct above the sill of the lower part of the
culvert, was caused by the insufficient water-way provided by tho escape channel,
fmdl.npt by any defect in tho bund itself, which stood firm until the water passed over ™
its top, and then offered a very considerablo resistance to the crosive action of the
water. VMas.sc.s of .mlt are still, after the water has been running over them for many
weeks, remaining in the bed of the river, and the bund on the :wo sides of the river-

ch.annel s.tands with nearI.y vertical faces, and has been but little affected by the heavy:
rains which have fallen since the duto of t10 accident. :

3. ‘Th? Acting Chief Enginecr considers that an cflicicnt temporary escape
can be provided on the right bank of the river, and Lo thinks that its sill may with
safety bo fixed at 50 fecs above the lower culvert floor; also, that if, in tho first
place, the !)un(.l be constructed of the dintensions requisito to p;m ide for its safety
on the scftmg in of the next south-west mdnsodn, so much additional work can be
done during the monsoon towards making the bund of tha full section required, g8’
. :;&n:::i;};ct Ct()flnpletmn.of the d‘am in tho second dry season. - 1lo also puints out

of about 22 0(())5 ;chnd'tum ‘jf, in rl(.mnd numhers, 85,000 Ropees, workof the value .
) UV Awupees remains uninjured, 8o fur then thero is much in favour

of a resumption of the work ; the Chicf Engincer; however, shows that the basin of’
!

and; when of full height, will be, and a suffi- .

-.-work done by him at the reservoir hond =

work of this kind. 'The breaching of the bund, .

ettt e e T v o e e bm an

b A R et oty et et e s g =

" the requisite cuttin

. gaddle first referred to,

gl kinds shou

“the silting-process

.‘ - "T’."Y G- McIVQr,

e T
A

PR

‘ ve bli ks Department, -
; Le -Madras Government, Public Wor. ]
Procecdings? Oftn‘ 10tk October 1870. : |

tho reservoir is divid :
to bo placed by a chain

fect above full tank level,
‘ g can be

Lich is available on the spot ; but should rock be found at a high level, the
water, W

. . valleys by a ) .
connection of the tv:;)le pez manent escape site can be found, it would be necessary

unless another %ui‘t ‘o a reservoir in this position. o )
to abandon tho 1deah<3f fo':::l 11?9?.1;01:::3 :ZZ;Zfére, is It);o make a cutting 't.hrough ‘the
4, The st : mgan(i the Goverﬁmeﬁt learn that Mr, McIvor needs a sum of
nable him to do th{s; that amount will accordingly be’ a('; once
ohethe Super{nténding Engineer, 7th Division, at Mr. McIvor’s disposal

ander  Agricultural.” -

ed from the valley in] ‘wvllich:the permanent escape is intended
of hills, the lowest saddle of which is reported 'tq be 120
If this saddle contain no rock, above the required level,

Ruapees, 500 ¢
plac ed, throug

rve ~ : Incil co in the opinion of the
from the rese he Governor in Council concurs In the 0Op
-« Jixcellency the Lo
5. His Exc

for Irrigation that, should the Government decide to sariction the
eer <]

{ the reservoir, t
n of professional offic
1d be given to Mr.
all points of import

Chief Engin
completion ©

. ers; that the immediate charge of the works of
and sup(‘,l‘VlSlO

MclIvor, who should be furnished with definite
ance; and that only in respect of the details of
jnstructions o1 ’ 14
essary arrangements entirely rest with him.,

o be communicated to the Superintending Engineer
Executive Engineer, Neilgherry Range, being

i ing the nec
-bility of making

rOSpoél Slb';‘;ﬁi Order will thereforq

n' "_ . » -ew to the . ‘ -

T ol o Wl;‘i as‘:’h levels,: and, collect such other 1nf0r"}atlon as may be

jnstructed t0 lta roper designing of the project and to the .dmwmg;}lp of Complet.e

et toft lel\ll)r I];ICIVM,S guidance, and the Chief Engineer will then submit
;astractions for M-

rders of Government . his views as to the way in which it should be
the orders 0 . : _ ;
ic;rrnied out, so far as‘lts leading fea

y rth-works :

This officer will also, : ;

ccuted. Thiso | :der requisi the first
already beer.l exe  hatever instructions he may cons1de}' r'equlslte3 both I:Innl :
ginctioned, (;ssl}i " ands from time 0 time. The Ezecutive Engineer, Netlgherry
- aglier .

instance an

. narged with the duty. of [seeing that 1.:he‘ instructions are duly
Rge will be ¢ 1? g ndering all needful professiona.l assistance to Mr. .McI\(or,
carried oud, aﬂfl of re nt d:sire that in drawing up the project, attention may be
7. T GOVG}’I}YT of suitable works for discharging the greater papt ?f -the
B Pm‘;::oir for purposes of irrigation,
f these Proceedings wil

on the rates at which this work has

Seoretary of State.\ ’(True Extrabt;.) | o

L

Lt (éigned) CHARLEs A, ORR,\Colonel, R.E,,
T Secrelary to Government.

PRV

. to CHi ineer for Irrigatioﬂ. ;_ .
. Tothe g{;gg,ﬁ&gﬁ&g Engineer, 7th D_xv_xsilqn.
. Esq..- o - g C- -
Al‘o the Coutrolle? of Public Works Accounté.
’ l 7 ‘ ’ ~ o .

Eed. T R Bantleman.
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made through it at a very small expense by the aid of -

with which this gentleniah is fully acquainted, shou}ld th'e,,‘

I be transmitted for he information of the

cutting would be economically impracticable, and

the general ‘arrangements should be under the control .

tures are concerned, together with an estimate

P P T Sy ST S R
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