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Proccedings of the Madras Government, Public Worlks Department,
4th May 1871,

Read the following papers —
No 56
No 71 fote by the Cluef Engincer for Irrigateon.

Ix G O. of the 12th May 1870, No 1,236, the preparation of the designs and
estimates for the Perryaur Project head works was entrusted tp Captamn Pennycuck,
who was at the time about to procced to England on account of his health, and
this Officer has transmutted a Report, dated 14th November 1870, togcther with
estimates amounting to Rupees 16 lacs, tables, and plans lustrating this part of
the project, My examination of the papers has unfortunately been much delayed
owmg to the. plans having taken nearly two months to gct to Chetterpore, and

back to Madras, by banghy y ’
2 Captain Pennycuick has gone 1nto the subject 1 a very careful manner,

but he has unfortunately not acted upon the decision which was come to with
regard to the way in which the freshes 1n the Perryaur weie to be passed down the
1iver, daring the constiuction of the embankment, consequently much of the time
which this Officer has devoted to the prepaiation of the estimates and to detwled
ca]cu]anons, has been thiown away. After the construction of a culvert under
the bund had bLeen fully discussed and consudered, as one means of providing for
the discharge of the water, 1t was decided that a tunnel through the hall spur,
forming the right abutment of the bund, would be the best and moct cconomical
arrangement, taking into account the ‘waterway requued for avording risk of
acadent to the embankment wiile under construction  The aiea of watery ay to
be allowed was somewhat under 2,000 square feet, 1,666 square feet being that
1equired for passing the estimated maximum discharge of 75,000 cubic feet a sccond,
or 10 nullions of cubic yards an hour, with a velocity of 45 feet a second, The
length of the tunnel was supposed to be about 330 yards, and 1ts cost about 7 lacs
of rupces The cucumstances which mduced Captain Pennycuick to design and
estimate for a culvert ate grven m paragraphs 41 to 48 of hus report, and the
considerations which led to the particular dunensions he has seleuicd are contained
in paragiaphs 49 to 58, 1t will be scen that he has proposed to cany out the work
in an entirely different manner to that intended 1 the 1nstructions furnished to
him for, whercas 1n these the whole of the water was to be passed through the
tunnel, and the bund was to be thrown ent.rely across the miver after the com-
pletion of the tunncl, Captamn Pennycuick proposes to leave a gap mn the first
1nstance, and to arrange to close this, after the .ﬂanks of the bund have bheen thrown
up, to a height of 150 feet, or a little more, 1a 60 days (paragraph 57) More.
over, instead of a tunnel, the length of bich was to be 1n excess by 12 feet of the
width or thickness of the bund, the culveithas been designed with o length of 658

wnstead of 990 feet, and thus alteration, together with the reduction of the watey.

. way from 2,000 to 649 Square feet Jn4

RS , diminished the cost from rough estimatg
'(f“]‘iirt 2 ot e e 2%%530 of 7lacs for a tunnel to the amouypt
00 < e ’ Lr 4
Sundros “"m oo 24,247  Rupees 2,70,000, allowed by Cdptau;
. 4 e —— 3 r
2.70,000 Pennycuick for a culvert, “hatevcr

might have lumself thought proper to advocate, his first duty was to

alternative arrangements this Oge
’e er

estimate for the works in accordance With his instructions; any Suggestiong Jq
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v Lublic 1Worls Department,
Yk May 187). o
m1ght have added v

1307 Monthg g0, - (:)l;-](:,ha‘f" creeived every nttention, Aq s is, after waiting for
liew of ; Somet}; e mformmo“ CYpected has pot been furnished, Lut, in

o o bnng Which x4 ot Wanted |a4 been giyven i

. 1 e - g .Y . .
the lengty, thatm:)t;c:}d timt, Per square oot of waterway of culvert of two-thirds { .
1

the 8reater ] gth, ¢o 640 {unne], the co.t would he Rupees 1106, 0’1“"“’C"f’ for !
Square foo, Pees; that of g1, tunncl would be Rupees 350 per

4. 1

- Ihghly valuablg g4 5
' 813 P
Wwhich Ceptain Penn, cuick lns o
ept d
ot p perfcct]y dry

and cement,

1t scems to e that there are rishs
as bardly take

n into account,

i'
. 4 ]
0o 3 1S qual ty varieq considerably : i mizht or 1t might L
aco'lclete containiy., AN ~ | h
he Construction of m 1 "2 only one-ningy, of 1ts bulk of cement, and, la<t "!’ ,
ers any N R R

€XPerieneq bef, arches 1 thig matainP would Fequire some practica ,

01e1t woylq '€ safe t

to introduce ¢ ata great work of thas hind.
> Proposals tq use the surplus watcr for the purpose
Which wy]) admt of silting being carried on for tho
consideration I Estimate No. IX le gives ’
) for rawing o1 4 2+ 11— G} culac feet 8 !
may Le noticed that the alloy ance of piping seems3
© neecessary. My, I3, Smith will Le alle to {
formation Fiven, what sum would be needed ’

0st of the stting channels is entered at 44,000
. 441 Machinery already referred to; it may Le noticed that of '
of the 81 2 allowed for o tland ¢

tment concrete for the dams at the heads

aptain Penn)vcul(]\,
o a4 8y

n Estlmate L. the ¢

d to three cighths would be required for
C suwitable for t)e purpose;

; the rates for the earth-
*y are Probably muyc], higher than wil] be 1equired.

ater-shed, referred to In paragraphs 115to 118
of the Report, would not do at all. The
maximum qQuantity of water required
=x for irngation in Madura will be about
1,955 Cubic feet 4 second o

!
/
Nsvparagraph 12 of N, i
1
H
. i ‘
whereag Captain Penn cuick would send into the
Surulyaur 1,103,000 cublc, ; } 3
i
3,
k]
Y
i
4
]
;
»
4

embep 1870, No 2,680 fewm G 0, 9

would, gy l};al'd's an hour, or 8,272} cubic feet g g0
Iy sccondly, occaston
without any adequate su
Season; there must be no wasto except 1n ex
Iryaur, and then the surplus shoyld go down the Perry 8ur, and not geross the
Water-shed. The regulation at the water shed should be comple
Tequired, gpnq 110 more, should be passed through the sluices gt
aIrangementg feéquired for the utilization of nearly the whole gy
Part of the Pem‘yaur have been sketched out in the note above y,
Mr, R, Smith has since stated that he thinks the requisite amount of
@ secured at g lower level by tunnelling under the water-she( inste
through 1t, and thyg mak
water for some depth bel
intended sill of the Cutting g ailal)]e
and if this can be economically accomplished th.e alteration will be ﬂd\’antdgcous: ~
The arrangements are being worked out dn detail.

cond, and this

» SWamp the coyy agreat waste of water , thirdly,

anals in Madura

te, and the water
that point  The
PPly of t},0 upper
ferred to.
Orage can
ad of cutting

* Captain Pennycuick has taken 157 1n hLis
Report, paragraph 61,

e

A, vl e e

cald

e

Aareas [~
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Vi dings of the Madias Government, Public Works Department,
roceeding 4k May 1811,

g

: n carefully prepared, but the rates
7. Captun Pcnnyculck;S f(‘i azznls?;;‘al{sz reducuonyr pItI;:ill not be necessary
therolrom deduced will sdant o to pay coolies 8 Annas a day; when
No I they are sick it wall sufﬁcedto give' th(im
i 1css to pay them under such eip-
thar xattons, and 1t would be o P“Cr.’::;f:la:: olfd:fcrk, nam{:l;: 120 out of 1,120, may
pamsiances 4 Aunasa day , the D ; llob considerably less. The cost of silting
be allowed to stand, though ! hO[;e " glmashinery put at 1 Ruapee for 12 cubie
% evelusing O.f that of t;le ::a:;f;:lx:l be a safe ar:d moderate estimate, and thae
yurds, QO-cubxc )axds; p ol rr) Lire would make 1t approxxmdte’ to this.
reduction fn the mtc. o col)the proposition, which I made in October last, for
o Comection “flzli.e lake at the Per1yaur and makimg 1t the storage reser-
incre ving the eapacity o Captain Pennycuick a demi-oflicial memorandum, datefi
romn Lhave rCCLn.Sd ﬁox.n tu;(lr out what he deems the ob_)ectlons.to such a modi-
Soth D\CleleP e pollll egtlons have more or less force, but Lis estimate of the
firatin Some of‘thcso Ot)J the depth of water appears to me base(.l on 1ates whxc}x
xpense of adding 39 ICCIt L:lm first place, if water be artificially ramfd for silting it
o e nadimeble. f?v to the cost to Iifi 1t some 40 or 50 fect higher, or even
would adti not very gre{l }sur lus water, costs nothmg  In the next.t place the rates
ooty Seeins that the p(:;‘]et’mcrgls other than siting streams, might, if the soi] were
for carthwork, GXfcute y ?nou;lt up as supposed by th:s Officer ; but then no one
carried on coohies’ heads, « 1t, and the cost per cubie yard with a t‘ram wou}d be no
would dicam of <0 carty mct] , Ingher than at the lower level, sceing that in each
more, or Lut httle more, at (110 atoa aradient, and start fiom above' the leyel of
oo the trams would be Ja k has oterlooked the whole object of rzusing: tl.xe lake
dchivery.  Captan Pxnn)’cllll‘w of storage sufficient for the land to be Inigated.
surface, which 15 the securxw: wil be necessary ; what that amount shou.ld be
A cortain amount of stnr«lpc, Simth more carefully than was done by me in the
will be worked out by Mr t"but whateyer 1t may be, 1t 13 essential to the.a success
rough eketch of October last, (,n(’l(‘d on a low level sf poss'xble, but, 1f th’ls be not
of the project. Ittwlljl lciitlfi:n ed at a lugh levcl. Captain Pennycuick’s memeo.
‘Practicable, 1t must be ¢ D
iamlum wall bo found 31’1)0“(;“3122’ ?l:::o(\];mpcrs, with tho plans received with the
0 Thegto rocnnml(:\l;; R. Smath, who will find much of value m.them,
r}e port}, be tx}an;mtl}ttezll tt?llixs mapplicable to the circumstances of the project as
thouzh much of the det:
o crned. % has torwarded @ Ball for £41-180, Leing 3y,
O Captann ponnyens ;\d mounting the plans, and he has alvo pad
Shnf}:rd'e ¢harge for copymé'o ﬂwd. ITe mentions hikewise that he was put to
£0-12-6 for havmg‘th(_’ rel,)\(;rt gtfnf«)rd's office for the purposc of superviding the
Some expense in \Ntu)lg : ,r. ki(Jk cartied out Lis instructions, 1t might have beeq
plans, IIadLCapt]m(le I ‘i::)s f;l‘ 1ces by a considerable payment on account of the
proper to acknowle ge

is work ; as it is I would recommend that he b pad
time devoted by him to this work ; as . g

s bill 4118 ¢
! Mr. Stanford's bi s
the }l)n;ount(?ff(]x;rge for copying report ;) 19 g
For travclling capenses v A

e e v
T .;aw..!ﬂ'-‘;‘wb‘—‘v* wmaﬁ.#’*y
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————
P oceedings of the Mad: as Government, Public Worl

Ath Moy 1871,

s Department,

Plans Nos 5,6, and 7 are USE‘IGSS; all the rest will be of value, although some of

them will require modification,
Forr Suiny GEeorek,

(Signed)
28tk February 1871,

J. MULLINS, Major, R E ,
Clucf Lnineer for I riafion.

From Captain J PENN YCUICK, R E, Exccutive Engincer on special duty, to

the Chief Engineer for Irrigation, Madras, dated Ifampton Court Palace,

Mlddlesex, England, 14th November 1870.

I HAvE the honour to forward, herewith, the plans and estimates of the head

§01ks of the project for the diversion of the Perryaur, entiusted to me by O G,
o.

1,236, of the 12th May 1870, together with an explanatory report,
2. It was mpossible for me to send these papers sooner, as my healt, has
been so uncertamn since my departure from Madias that I have not been able to
work legularly until within the last few weeks, and you will readily understung that
the amount of calculation to be gone through has been considerable,

3 I have endeavoured to make the report as complete ag possible, 5o as to
avoid any nccessity for reference to former papers upon the sane subjeet

4. I enclose Messis Stanford and Co’s account,* amounting to £41-18-0,
for copying the plans;
the sum of £0.12.¢ fo
my report In addition to this T have been put to some charge
travelling expenscs, as the copymeg-={ the pzans had to be done in LOnd(m, and I
have fiad to visit Messts Stanford and Co’s office frequently, 1 order g ¢
intend them. but I am unable to state exactly what this expense hag be,
;nuineys o :1 aestion have been so mixed up with those made
o

t separate them.
that 2 carlmsiaf1 Il))e glad to be informed of any orders that p,

Madras Government in connection with this project

I have also pad
r the copying of
1n the matter of

* Paid by me

uper-
N, a3 the
N my gy, affairs

¥ be Passed by the

Report on Project for the diversion of the Perryayy,
Tug project for which plans and estimates are noyw fUrWardcd
diversion of the Peiryaur river fiom 1ts present westward Course g ¢
the Vigay, for the nngation of part of the Madura Distiet
2. The present state of
cannot be better describg ¢

words of Captaip Ryveg
¢The principal division of the Madura District,

> ib fOr the
1 Valley of

Introduction to Report on Perryaur Project,

the dlSt
7th August 1867 . ret

han m the

Congyg ting

Talooks of Madura, Meyloor, and Tirumungalum, 15 4 str : of the three

north and south, 1ts eastern boundary marching wit} the adjory, try Tunning

estates of Shevagunga and Ramnad, and on the west separateq g, hg Mindyap

division of the district by the mountains and Jungle which exte mdlgul

ously, from Nuttam on the north to Strivilliputur oy the soy 3t Continy

into the general range of the Western Ghauts, which here Separat ¥ they rup

try. Htsh te

from the Travancore coun . . ITitor

¢ Jtg area, excluding uninhabited nﬁoilgltzun Snd ungle, ;, aboug Yy
. & m1 ou
miles, with a population of very neaily ha 100, 1200 squgre

#
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Proceedings of the Madras Government, Public Works Department,
4tk May 1871.

“ The Vigay river, passing through the only opening i the hllls'wh.ich form the
western boundary, flows across the strip, tilc l:ln.gthl of :;ls (;ZI‘I.ZT.ZIW;?:;I; tgz l;ml;s
3 18 leng ; annels
above defined being about 33 mules. at;e o ﬂ?’ ot ot then T panels
56 Ton." south during the short and uncertain period
“Km,ry," bank . of Vigay freshes. The principal chan-

ncls are the Vadakurry, the Tenkurry, the Nellayoor, and the Madacolum.
““The two first have the advantage of anicuts across the river at their heads,

the other two as well asall the other channels, are supplied byf means of temporary
spurs (made of grass and sand “‘corumboos”) run out 1nto the river, The numerous
o

“ Vada,” north

tanks supplied by the channels were many of them first-class reservoirs originally, ]

but are now so slted up as not to be capable of storing much more than half the
quantity of water they were designed to hold, they occupy a yreat deal of
valuable land, and, in the attempt to get as. mur.:h water as they require, the ry.ots
of one tank ficquently cause injury to their neighbours ab(;)ve them by damming
up their escape calingulahs and flooding land by the extended water-spread.

“Tho tanks havine become shallow in proportion to the area of the water-
\S o .
spread, thero 13 enormous waste of water by evaporation. I calculate that thig
’ *
waste amounts to at least 30 per cent. of the water stored.

“The character of the Vigay makes. the tank system essential, .For some
reason or other the quantity of water rece.lved 1to the channel of the rivep bears
a very small proportion to the rain-fall on its catchment basin ; the average annug)
rain-fall at Pereacolum and Madura 13 32 and 41 inches respectively, Ip the
Cumbum valley (where no register hag
been kept) 1t is at lcast ag much® gg ¢
Pereacolum, in the Wursanagg valley
it i3 probably less. Taking it at only 33 inches o.vcr the wluzle catchment basin
above the Peranny, it would amount to 3,600 mullions of culbmﬁ yards per annum,
#d supposing that only one-third of this found 1ts way 1nto the streamsg and.nvers,
8. as to be availuble for wrrgzation, there would be more than enough (with dye
allowance for the enormous waste on tanks) for threo times the extent of paddy
crop now raised. .

“Yet it 1s afirmed on good authority th.at In an average year not g drop of
Vigay water reaches the sca , but, tlur.lk, this is lfardly sufficiently well establisheq
to T)e accepted as the fact. My beliof is that sullicient water for more than double
the present area of irngation does flow down the V1fg;a.y, but that three-fourths of
the annual supply passes down the river at three times thr; rla;te at which all the
channels torether can draw off the water from 1t ' 80 that, if the b.1g freshes coulq
be detamed so as to b spread over, say, 60 days, msteac.i of running off at threo
times the rato in 20 days, it would be found that there' would bo water enough
(1f the tanks could contain what 1t would be necessary to store) for double the
present area of rice erops. .

“ Iowevcr this may be, there 1s no doubt as to the main fact that th? supply
of water obtyined fiom the Vigay 13 so precarious and scanty that even ip good
seasons the paddy crop barely covers 22,000 acres annuall}r, although the eXisting
channels and tanks command land encugh, and have sufficicnt hydraulie Capacity

hout
* I should say 40 or 50 per cent more throug
the valley of the Sooraolly and Teviar —J I
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h Proceedmgs of the Madras Government, r

ublic Works I)epartment,
1) May 1871,

D S

for the irrigation of fully doublo that

extent of crop if
water, delivered at g regular moderat,

rate, be ensured,

d in the Madura Taloo
oor Talook there is by
N extremity, under which g

only g sufficient supply of

“ This Vigay irngation ig situate
the three named above, In the Meyl
but a small stream, at its northe,

k, the middle one of
t one Tiver, and that
Small extot of land
1rrigation on the local surface dratnage, stored § ;sgetl;:‘nder}t .for
of them being mere ponds Situated, ag g]1 the land of t}q taloo is’w f} l}lajo;lty
miles of the water-shed, there are no well-defi f*h,i l} un a fow
a dyke, turning all the hi]] streams to the no *?1 ny hills form
talook, “te flanks of ¢l
“The north-east monsoon, fre

m which thig talook re
get, is very uncertain so far south and i

. gh th;
draw away from it g considerable Proportion of ¢} mlnocloi]&s talook) no doubt
travelled so far. Lich may have
“Under these circumstanceg 1t is not Surprising ¢ at 5
& [0

are but seldom rewarded by a good crop,

h .
If the ryot ig oPIOUItura] Operationg

80

the ground as hard ag brick at the ploughing season, the . If‘;)rtunaf;e 83 1ot to fing

sary to bring the crops to maturity wil] pet fall at the €S are thy¢ rain necos-
“ And the cultivation of wet crops ig I, timeg,

Cess attaine 0ess, farlure

of labour and money on Ta181ng water from wells ang pgslnerally ¢4 expense
““ Almost every alternate 5€ason 13 ong of Scarcity i this

exceptionally dry year occurg there is gy €re distregg and th,, O(I)k, and whop an

ati

* Written 1n 1867, —7J, p, by deaﬂ} oG eigration 1S thinned

and agaip last Year i R 1861.62
1 thig wy ’

irrigated from 1t ”
3. The idea of increasing the Water-supply of the Vi

some of the streams which now flow through the hulls ¢, ti

very old one, and more than one attempt hag been made ¢, 1 ‘ester
4. There are in existence the Temains of gy old g o

one of the minor tributaries of the Perryaur, whie Crogg

8Ppears ¢ Iveyellar
in operation at some former date, and 1p 1838 an attem as :; :(;iv en acg; all
Simul et
See Plan No 1. Strears. gfmosz 088 g 5 n:terCt
. . . ! 1nng, yr, at larger
the Sairveyellar joins th.e Perryaur. Considerab]q PTogreg, Wa(;H by whip
work, the remains of which are stil] cle.aarly Visible, byt for Somg Maq With thig
it was abandoned, and no attempt has since been made ¢, |, s Teason o, othey
5. 8o long ago as 1808, a proposal was made for th .

ed;
itself, but does not appear to have received very much
)

; taken up from time to time since that 4 .
the idea has be?n a p ly considered with o O b1 Only e ¢
few years that it has been seriously 3 View

vers)
I‘Slon Of t e
nslderatl n el‘rYaur

. Crationg,

—

=
A
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blic Works Departmeng
a the Madras Government, Pu )
DLroceedings of A1 3o 1oL

" T 1507 Captan Tiyvossobmiiod o et projety e plang Perryans
0 G, No 3,521, 14th November 1867 into the valley of the Sooroolly, a.tnbu-
tary of the Vigay, and for the dxstribiltion ;If;lﬁeﬂ;f:g;-supply thus obtained in the
three talocks of adurs, Tlmxfu:f:t I:II:; information at Captain Ryves’ command
. It: was found, how::;n,t points, and it became necessary to make furthelxl'
}vazdtif;f;‘lcég’; oilets;) l:;leel;l;l:ure of the country and the circumstances under whic
Investig

t.
e to be carried ou .
the work lwould hth. ations have been actively carried on during the last two
8. These nvestig

i bmitted to Government.
. . ed in the papers now su
ooy and thelr xesult i Cmbgril some modifications 1n the details of the arrange-
u
Circumstances appear to 1eq

i tial points the project remains the
Ryves, but 1n essen
ments proposed by Captain

by humn. .
same as when first sutl.mntt;edth Zf man il show that tho rofoct consit of £es
9. An examination o

another 1n an engineering point of
: sly independent of one

d.lstmct parts, cntlrctl)(’l ;‘:mupc 1lly, namely, the works for diverting ;h:hcourszezf
view, though Zortxlnecocfor the distribution in the Madura District of the w

the stream and thos

supply thusslobtainedt dcals only wath the first part, or head works, Concerning
10. This repor

ding to Captain Ryves’ calcula-
. . k here, that according g
the latter it is sufh.ment to re(:lliilrb y the ’results of our observaPlons d.urmcr; 1846(9;)700(;
tions, which are fairly box"lll)erryaur will be sufficient for the irrigation of 1 9,
the water-;\;bply c:lf t};f§ie°1 d a net revenue of Rupees 5,50,000 per annum.
acres of paddy, and w

now estimated at Rupees 16,00,000, so
that even 1f the distribution works cost

d hy Captamn Ryves 80 g3 much as Rupcees 15,00,000,* thq
. ]'I‘:Eges“gr%;(s)t}(;ngxt:{y, b};t this estimate was revenue would stll bo nearly 18 per

bt 158 -
ro quly made, and lt\herc tsmo dov cent. on the cost of the project.
good deal under the mar

iver rises in the hills which separate the drainage basing

12. The Pe'rryaur rl\‘v‘f Southern India, and, after flowing for so-me dlst??cci

of tho Eust and % CStuCO?S::rf gouth to north, it turns in about north latitude 9° 30
with a course generally Ir

11. The cost of the head works 1s

o fhe west. 1 by this change, of course, it reccives the Perya Moollyar,
At the angle forre

hich with 1its tnl, tary, the Chinna Moollyar, brifx}g}s down t'he drainage of a
; u S ero
® 1c. Wit ats tn £ ux;try to the north and east of the main riv .
considerablo tract of co ;, from the junction of the Perya Mooll_?'ar with the
13. Running northwards, fr Perryaur, is a nearly straight valley,
Sce Plan No. 1. formed i.n succession by the strea;ns Ii;f
the Perya M llyar, the Chinna Moollyar, the Sairveyellar (a tnbutary of the
1e Per 00 A .
latter), )z;nd a small ;vater-course falling into the Sairveyellar.

. le depression in the water-she(d
is valley is a remarkab
d 14{; 11“ thi h)::tojf tl\:liich isyabout three nules and a half due north of tl,e
:e:f.zi \ l;zi notw:fsthlo Perryaur, and 170 fect above 1ts bed at the mouth of the valley.,
)
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Proceedmg,g of the Madras Gover nment, Public YWorls Department,

e May 1871, ‘ only saddles available for this purpose are at more than 240 feet above the river.

et { The lower site, therefore, involves such a very great expense in lowet:i.ng one of
It is proposed . . 1 these saddles to form an escape, or 1 raising the dam 1 order to avm-d flus, as
; rowilimpthe tho turtr} fZ) account the facilities offered by this depression for will far more than counterbalance the shght advantage offered by the diminished
° aters of the Perryaur over the water-shed ridge into the valley of quantity of earth required for a given height of dam.

the Sooroolly.

15
rasing theT ‘gettotal difference of Ievel, about 170 feet, may bo overcome either by
ater of the Perryaur by means of g dam, so that it may pass over the

ndee -
503 by cutting through the ndge with a dam merely suflicient to close the

e Perryaur, or by a combination ing
. of the two processes, overcomin
Part of the height by 1a181ng tle lev I it :

the Water-shed 13 dge, el of tho strcam and part by cutting through

-~

23. It thus appears that the site marked No. 2 (with the saddle C for an
escape) is the most favourable that can be found for the dam.

24, If any gnen level be assumed for the sill of the cutting through the
water-shed, (or what comes to the same thing, 1:or the ordinary surface level Of::.lllﬁ
lake, formed by dammung up the river,) the helr.g,ht of the cresf of tge escapt; "

’ depend upon the breadth and dischaging capacity of the cuttl‘ng, the area o | :13
lake, and the limit which it may seem advisable to fix as a minimum to be reache
by the discharge of the river before any water 13 allowed to flow to waste over the

e et W evb s

first and most esscntial pomnts to be fixed are, the site of the dam for
“Iryaur valley and the proportions of height to be overcome by dam
Spectively | in other words, the height of dam anq depth of cutting.

16. The
closing the P
and cutting Te

R e it e —

escape, . . .

cans :7(.1 As the d}scharge of the Perryaur when.in flood is so gregg that 1t would . 125. Again, the level of the escapo crest bzirlllg ?et;rmined, theh height o:' tlﬁe
S ang.erous Inundations if the whol? of its water were thrown into the ; crest of the dawn above 1t will depend on the width of the cscape, the area o the

Ooroolly, it becomes necessary to provide, in connection with t},, dam, an escapo ) like, tho discharoe of the miver dunnga great flood (which together will deter-
or was_te weir, by which the surplus water, beyond that whj.}, it is d,osira%sle lt)o )l ake, ;o 1scharg 1 level to which the lake will rise), and the clear height which
throw int, the Sooroolly, may be passed back into the valley of {he Perryaur below ' mine the m:f;mu;n cessary to allow to the dam above the highest surface level of
t.he dam , ithe necessity for the construction of such gy escape wd)l ] an 1 may be considered ne :
Hmportant influence in determining the choice of a site for 4,4 dam, ave the lake.

ﬁ_;,,,f

96. Itisa fortunate cucumstance that, during last year, a flood occurred which
26. i

18.  An examination of the ground in neighbourhooq there is clear cvidence, from the state

of the ;
Moollyar and Perryaur valleys shows that there are thyreq Junction of the

sites X S s I,V, and VL. of the river banks, was greater than any
© 1 asNo 1, No. 2, and No 3, respectively,) on which 5 dam (’:ﬁrked on Plan i ce Tables cars. The lovels, vclociies, md drecharoen o
Conveniently be constructed. Y more or less which had passed Jown for m‘(‘l“g r}in" the whole progress of this flood, and we arg _
19.  The uppermost of these, or No. 1 site, was that chosen o ) the river were constantly note urroo::i dea of the maximum effort to which oup
on account mainly of certain facilities supposed to be offereq for t}z aptain Ry‘vcs i thus in a position to form a u(?lry zhout the necessisty of using an 1imagmary table
of an escape by the saddles A and B, but th? informat, ev Soustiuction ’ works arelihely to be exposec, W rate of rain-full discharged by the niver for g
command was at that time V;r}t’tdefec‘;fgn‘::(‘li ::ltlz I:Eobgble that he \\iﬁf? (;[:1 I:)I'Ves’ of discharges bascd upon a certain Ta%
) i d he been better ac e det ot have C e . i .
;lz::if hlzzlltiel:iing this sito it is sufficient fo remark hera;]s a ® Dature of the : glv"’;:m‘:}he yrinciples on which the relative heights of the sill of cutting, erest of
hich would contain as much earth as one 205 feet high op it Na am 190 feet * 1 alculated, are—
15°feet more cutting), while, owing to the configuratiop, of o

cen e
the P (lnvolvmg ’ | escape, and top of dam have be 1s¢.—That no water should pass
one-half of the whole amount of earthwork could be executeq 8loupg

»only ahout

; ‘ Sce Table IV, over the escape until the discharge
(which saves five-sixths of the cost of execution by many,y laboyy) al: Slting procoss { of the river excceds an “ ordmary big
which can be so executed at the lower site. 8210t five.grxths | froch "
20. There are other minor objections to No, 1 site, byt thig ope « | N 2nd —That the mazimum discharge
-~ 21. Comparing the other two sites, 1: appears that o dam 4 1\’;9 18 fingl, See Table V. ' of the cutting during;i]oc(:)xceis'lvefﬂzod
* Within the imits with which we have to deal. s:;?eabl:;tgﬁlg:"t::tg lesg °a f 0:;110 fcz:: ‘, . chould not greatly cxcoed one mullion cubic yards an hour (7,500 cubic feet a

nature of the bed of the river is in some respects Blightly mOre. . ) a0d thyt 4,6 sccond)

1 lear above the highest flood
control of the strearm CHHIng o conStruCt:lm ;f fhe dg » the fac?;’°~urable for the 3rd —That the tcp of the dam should be 15 feet cle g
ing the earthwork by silting are about equal, the balaneq belng’ i alhes for execut- ' N level of the lake
. in favour of No. 2. .o “Ything, rather . med for tho sill of the cutting, those of the crest of
29. On the other hand, there is at No;.2 8 saddle, Whicl‘un ' ‘i 28 If any level be alsis“become a matter of calculati?n, depc.ndm% on the
escape, about 205 feet above the present surface of the Tiver Wh?;e};: ::';:Ti for an ) %cgfﬁs T}dt szc uifind:‘:glcscapc and arca of the lake, and it 1s obvious that these
0.3 thO Wi J N4
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lements grq Susceptible of gy g
recommendeq by Captain Ryves

most infinite number of

combinations , the leveds
wele—

* The datym le

2 vel of thege survey

SHl of cuttine
m the md e of the Is 8 tho top of ©

129 feet above

 J
- Y datum
8ite, and yery f, tver at No 1
Summer Joy o of ti‘gﬁé?::;gﬁ& tine mean  Breadtl, of cutting 40 fect,
and fop Dearly a mle ower doyw ak point Crest of escape 140 fuet aborve
datam
Top of dam 1G6 feet above
datum
»

20, Capt Rovne Length of escape about 60O fect .
ordinary Wap I?m *yves contemplated executing the whole of the carthwork n tblv
My Mol Y Dy manug] Iabour, but the introduction of the silting proee<s™ b)
. ¥ 0 diminished the cost of this work as to render 1t advisable t0
effect o corre‘zpondmg saving in the amount of cutting l('quucd
large amount of very careful calculation, I have come to the
¢ following proportions will be the Lest —
Level of cutting sll 157 fect above datum
" escape crest 174,
' top of dam 205
Width of eutting at bottom 30
Length of escape ” 400
30. It does not appear necessary to detail all the caleulationg Ly which theso
results have been arrived at, but I may mention that if a]] the levely were reduced
5 feet, we should save in the construction of the dam aloyt 150,600 ¢ylye ymds
of eatth, of which 30,000 would be fiom the part exccuted by silting ang 12 000
from that executed by manual labour. Against this there woy)y be an ad dxti:mal
60,000 cubic yards of rock to be removed for the formation of the escape, and an
addation to the cost of the cutting of above Rupces 20,000, osidegy Uthe; g1nor
alterations, the general result being that the whole work woylg Cost alyout Pu;cc%
45,000 more than the present estimate Thele would e N0 511100 e »tlfne ’
o

indeed, it is possible that the large amount of blasting required for thy o »
i
render another season’s work necessary, cape mig

31 On the other hand, if all tho levels were
earthwork required would be about 30,000 cubic
manual labour; the reduction in the
escape would be about 44,000 cubie
Rupces 8,000.

32.
alteration would cause no apprcciable mercase or reductyq
works , but the .rates for caithwork would Probably p slighyt “
earth for executing the upper part of the dam woulg have ¢, Creased, gg the
greater distance, tho tima required for the completigp of 10ught fiom a

robably, though not certainly, increased by a season, ® Wil would be
p 83 It appears then that the level chosen ig the mogt fave
mical pomnt of view, and also as regards the time Toquireq § llr:ble In an econo-
works, since the time required for executing the qyp, 1S 2bout 4}, e dIng out the
forming the escape and cutting. If wue levels gy Taised t}q “AMO as that fop

am Wwould Probabl y

29, After g
conclusion that ty

- » 12 1

”» » ”
”

raised 5 foet
yards by gileine the additional

g and 13>
quantity of 10ck t, o :Clnoy 1;;;000 }))’
yards, and 1n the Cost of ty, . td from the

Cutting about

Otal cost of the
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Ihoceedings of the Madias Government, Public Worls Department,
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tike longer, and, 1f lowered, the escape and cutting ";0:111‘1 {)(éqm]le, ;nore t'xgne. IIdt
s dllﬁm;lt to speak postively on tlus pownt, but 1 fou 1 whet 1etr W ef cou
command <hilled (or at least seml-skllled):“1’;‘;’;5“0“3 1tor the exccution of more
o an cach ses
than ‘?0’000 cubre yﬂll<19}j£(1:::22;l’which the quantities of woik to be done have
1,(\0,10(1(,(1“:\01(11 ?1((3) ;,;::1 upon careful and detailed surveys of the ground affected
: tion of the depth of earth, with the exception of the relatiye
o actaal examng 1 carth to be removed for formmng the escape, which can
proportions of rock ant :k, yroxnmation, arcumstances having prevented a detaled
only be tonbldfC:lci z?ducille I(é)) bemg made before the close of the last scason’s work
Cvamination of the sa
wethe I’Crr;}‘dulﬂ th on this saddle Lias therefore been assumed, the csti-
D e denth log Sfiths known to extst on simular saddles 1n the neighbour-
patebeang based on tho Llzmuned and cnough 13 known of the nature of the
ol which have been f]zr 1t tolo’ubly certamn that the conditions assumed do not
g}rouvd on thisone todri’:e actually exsting, and that1f theie be any diffcrence 1t
(.1‘101!;1 grcztllylyﬁlj);llﬂ J; ;hc depth of earth 18 greater than I have supposed.
would probal, :

\ 5, of the 27th Apul 1870, Major Mullins
e ’“0]”;0:]3:‘:1! li!ofol?lj(’i Zt a lower levcll than I have been ICd. to
remarks that shou;J (;B Lt seduce the lancls by 3 foot T do nat thins
expect, o should be 1 duction cansed by the rock bewng found at a Jower
th1a would bo desuablo, the xe level than that which I Lave assumed,
will at any 1ate not be great, and will
be confined to a-small area near the
centre of the cscape,*

. tual cost of the escape, whatever may be the level of 1tg
Hhus, althovogh the ac .t] an I have allowed, yet the relative cost of an escape
crest, may be somewhat less ; 169 feet wiil teman the saae, and the arguments
at ;he 174 f;:lt le]v.erlhil;%e‘f‘;;’ :1“ apply equaliy, whetlier the rouk at the caddle be
N favour of the hig ! cet lower.
tound at 190 fect (a3 assmnodl) lo:vz i«a\;‘t‘t; f;rvethe escape erost 1s 400 fect, If it
37, The Jength “1“;1;1(1 1;@ a 1eductionin tha cost of th‘c escape, bu? the dam -
T ok o
I3 < A <

i > escape ciest were
lepth of wat hich must pass over duung a flood. It the I
aepth of watar wh

. L the cost of the
lengthencd. the Leralt of the dam might be slightly reduced, but the
e iy d, =

1 a short
* We know the pos.tion of the xo;l:t,w Short
distance east and west of th? ccouxsc’s
appears in the Leds of the water-

. . meatly meiecased.
¢scape would be o"‘“tl“. y Jative cost for various lengths of escape ciest shows
33 Caleulation of the 1c

. st results,

that the length named, 40(: rilctc;fg;l\isct‘;ﬁllx):\uxk of the dam will occupy three. or

50 Smee the OAL:C“ lzwm to provide for the discharge of the river during
our seavons, 1t buconies neIt w oald be obviously impossible to pass (ct :any reason-
the progress of the work’f such a 1 od asthas shown in Tables V and VI over the
alle cost) the dls;harg]co(;;:)l;a any snila arrangement, and otif, of the qucstion to
d\d!ll by mecans of s\ i;le e g ‘ ‘
ailow :)t to\?'m\; 1())}\) ee;r tlo have to choose betweer Only two alternatives a culvert
4 e '

) de of 1t, communi.
Vlerneath the dam, and a tunncl thiough the ]“t“ on onc s )
un lerne am, : s
nen cuttines
cating with the river above and below, by ope ge.
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41. At the timo that T left India
by Colonel Orr, was be

1eved to 1o ),
Tequire g lare

ge amou&nt of skilleq ]
could commayd suflicient

amly

y the latter course, which was first suggestcd

e best, 1n tsmuch as g masonry culyvcrt would
abour, of whil it was doubtful whether wo
te the culyerg within a reasonalle time, and
an a tunnel of the same waterway, )

en in Eng]and, I have had the opportunity of sceing

used on g very large scalo 1p marie worhs, and I am
that by the use of thg matenal we shall e able to constiuct, in perfect

th the expenditure of far less local labour than
1€ same Capacity,
the Isle of. Man, this mafcy;q] i

8 being uced for the faces
g or filling m) of the ge
I saw ha

a8 walls, and party of the wall which

Concrete, anq
to the ful] f,,

ear and their edges ag s}

At Poyt Erin, on the
€xposed to

tong weight

1arp as the day they w
south-western coast of the islang
a test still more severe Theie 1t s used in L)
for filling 1n, without packing, cement
8pace between piled framings for forming a breakwates , 285 picrre pordue
At this Place I saw blocks wlich had bee \ n high ang 1o, water for
%o winters, and there was not the small.est s1gn of erosion op fracturg on any of
them ; 1n fact, I should Lave been surprised to see the hardegt stong iy such a
Position so little worn.

45. In works of this nature

vert w,

kwater at Port Erin runs acrosg pat  through it at 4 veloeyt

* The brea h“rad of n nearly semi-circular bay sionally to Perhapg ¢ feet
of th‘e ¢ho ren to the south-west  Itg mory the whole act ¢ a second’ but
completely ope lace of refuge to the ¢ who 10n o the sca o £ il
object 15 to afford a p hich ply about tje stormiest partg f °no of the
Imerous fiingboats whach ply p o th “DElish cogst®
1sland

must expose 1t 1
r 4
gieater straiy, Way to a far
46. Mr. Powell, the Engineer tq the Isle of Mah WOlks, to whom Lo
With

indebted for much valuable information on this point, agreeg M0 thag 4
- and cemepy €oney e at there
under such conditions as we have to deal with,

reaClllng occa-

I anothe

would not be the slightest risk in usip 1 the Portl

°r a culvert
i and the qQuestiop, of g5 oty bors
conceded, on other points the Superiority of g concretg culyeys over o tZ c;n
‘ nnel s
deniable.
. 47  As to cost . at the rate of 1

O Rupces Per cubie

88 than a culyert of the sam:oiexca"ation in
of Waterway but t}q ey 1gth anq area

* Paragraph 60 explained hereaf GI" * e vert

to run under about two-thirds oY the whole length of the dam’ °

. Where, t
s, must be mad ’ 3
en cuttings at 1ts two' nd o 2 © Suflicien
Y ;hecsogf the dam when complete. This Would caygq the Y long
boﬂz {;)ce considerably greater than thatof a culvert of th? Same
nel to

rock, the tunnel would cost a little 1¢
’
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1 10(:66(11”"8 [4] the J' 1) al‘hnent.
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ons, while the

d possibly three seasons,

' e the whole cost of the

its construction would ocs:xllgeted 1n one, and, Iastl;t, z;l)x‘n:tsltm o et of the

ool il o Cabl(llydcin Iocal labour, and ehefly lc;lc;:tir\ wmwhercas seventecn-

5 © ¢ an 27,

cady s o o for the ;fflz:'f:zentlls of the cost of the culvert:
Vo IV is L-’for the price of the cement, the amoun

* See talle of Data, No .

t
omnt 1s of the utmos
sed beine very tnﬂmg dThlstia;t(:ula)nuty of local labour
¢ ° uce th

of local labour requit tial 1t 18 to re

how cssen .

xecut
alieady a large amount toe

ne
Importance, secing 1 Port.
s possible. a culvert of Por
reauired as much a3 7 I have determined to recommend
reasons
48, For these

e, a

ction the culvert.
Hhe dam dunng s conste t to consider the dimensions to be given to
. nex
49, Itisnccessary

3 namely,
jods at which heavy ﬂo.od",ma}l’ be li,oolftdﬂi(;r’middle 5(; ,
00, There are two PCHOO;] which may be said to close zce any tmo after
during the south-west m(t)llll-sc(')ast,mop":""l’ which may :(:)r:urlslddle of Deceniber.
July, and during the north ettt WOTINR PN
the beginning of OLtObCr»t d, and great floods are no11 : Ii- ory raroscopt during
Small freshes may bo e{:g:;zgl’lcs of any magnitude will be
latter half of the year, N

. remainder of
tho pertods named. Ivert must, therefore, be such ;gaft ttl;lgf the height to
culy ; ithin ce S
apacity of the annot rise to w : .
The capacity flood ¢ whicha dam canbe carried 1n the peitod
th-west
. close of the sou
Ithiness of the I‘“rlrya‘f; between th(el the commencement of the
treme unhealthines <1t abzolute nsoon an
T'tl:(l)llﬁlt:;fx"‘ March to Tune, rmlcr{hl:sc months 1O t, or between the close of the
nece-sary to stop all wo»:}( du;l?f Limited tobtlu: no th—e’:asdytl nd of the workmg season
Tine thencdo abou nd tne e
The working scason 18 rehruary, ot latter a .
to Febr h d m either case
¢1zht mouths from July t 1ays pLr mont Febiuary,t the penio
=~ o n Hi
200 worthing days, at 25 day 1

being hnuted to about 60 working days.
o

31, s
the bed of the river being closed,

-

ver were closed at once,
1 tec{ that 1f the whole breadth 21?;;;; of 2and 3t 1 respec-
52'- Ttis Cul?tlltf; of 90 fect, and front and reztl \thim the perod named, Tl
adammthatol) e to a height of about 110 fect w vont & great flun] ol
tively, could be earied to ; aoc&pJCIty suthuieut to I)Le‘nl t Cx:eedmo 10(,) o
cuha must, thcreforc,i}a" mber last, from 11s1ng to a heigh g .
¢
as actually oecurred 1n Nov

is tho culvert would 1equire a waterway oft moula t?:;: 2,000

et et (s ftilsn would taho probally two scasons, a tunnel of thq same
square fect, and 1ts exceu

arca would requrre four Ol‘_ﬁVC"

duce as much as possible the cost of the :rlv%rt a]zld th

- ¢ 0 '

.DL In order to re ;C I propose to comple.zto the dam on ;eﬂ anb sdan
require d for ats e‘:c;‘ut;oﬂie niver, before dlosing the cer:txde olioZIO bC ) 8
2 po.x t.l on of the bec fothe dam to be constructed t.he Lima e petl ta’ ove
dmm‘w}]lltho :)elngthtc:) cary the dam toa glez;‘:rt}mght between the ty
This will enalle us h ! the CBlver
and 1educe the watcrw ay required for

¢ timg
d over
0 as tp
Named,
) momoons,

e ey g

e
»

.

>
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9. The
. Present width :
. . of the river bed varies from 116 feet at the upper end
¢ widt
32;11 gff" 3‘" site, ne:l; 152395223‘% tthe lower :f :ho length covered by the dam to 206
e 3 y u Q
boulders ” 1\5, tahen w Ly rocly an;' ﬁogl oon 0 s lower end-3 At the latter
. ( uge  point the stream i3 very shallow, indeed
?

half 1ts beg 18 {]
requently dry even during
December, yen °

et, and leay difficulty 1n p
for the stica;

unti] the w, w
g “o:k o;l both flanks wag carried up to 1ts fyl] }
Orver thig Space of 120 feet in length o da::l \\l
=]

feet @
1 could he
carried 1n GO days to g height of 150 feet

he areq of
th
above 140 feet;f3 cobvert must, therefo

arrowing the aperture to
n to flow thiough freely
eight. .

1th a top thichness of 20

» O perhaps a Little more.
1e, be
» be such asto prevent g flood fiom 11s1ng to

Ing thig space

98, Thi
$ will be eflected® by giving to the culvert the d,

shown on the
cach of 9 feet
ca of waterwa

mensions which are
plans, namdly, three arches
*pan, and 201 foet hereht
Y 049 square feet i

* See Table VI

u
P to the SPUnging of the arches—total ar

59 i
@ ok The culvert might possibly bhe made smaller
cont as I bave anticipated will oceur during the
ntral portion of the dam is executed k
Y
and may occur agan, and 1t secms best to provide geg;
may reasonably be considered possible.

60 The dam will have a front slope of 3 to 1
from 40 feet in the centre to 20 feet at e
much as possible the cost of the culvert, I

» With a ¢4
ach end , but, in

DrOpose to. mp. ifo:ger to reduco as

to carry a dam vy, a resuﬂl(]nent length
5 . . ar g

oc;nlt}}', this wi]] leaye an oPo o'f 7 to

mplelte culvert, whic wil] ]openmg in

10

r slope :f :If the “eMainge, of} ire S

m can nev ¢ dam stand 4¢ tl o .

er 17, e i -

s of s 1 ® tog Mgher | Inclina

e culvert S Portion o el than

o ert miglht a 8 work wil} pe

r would t}ey © even shorter

d between the closiy 1N weo could

€ culvert and

P wudth varying

* Sce Plan No 7

the dam above and beyond the lowey end
filled in after the culvert is closed on the co
There will be no dfficulty in making the rea
tion stated, and, as the water abov: the da
140 feet so long as the culvert 1g open, the
amply sufficient for stability, Indee,d th
than I propose, but that the opening in ts
be sure of being able to fill up in tt?e i)erio
the end of the same working season,

61. To repeat the principal dimensio
Level of top of dam

gof t],

ns of the Varioyg Parts o
o

Crest of escape fo5 feet above g t > Work —
Sill of cutting 1?4- o, atumy,
Top thickness of dam at centre ig n oy, ”
Do, do. at ends 20 fect, ”
Front or upper slope . .
Rear or lower do. %, . 5 to 1
Length of escape M., . 400 fe(;tl
Bottom width of cutting 30 foqt

w

1
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Culvert to consist of three arches, each 9 feet span, 20} fect high up to springing,
and 25 feet to crown of aich; arca of

waterway €49 sjuae feet, thickness
above crown of a1c™ 21 feet , total heiglt
271 feet. Thickness of piers 4 feet, of
foundations 5 feet, depth of foundat.ons
Sill of culvert to beasnear datum level as

* Tlus 1s somewhat more than the thrchness of
the dam at tlus level, as the formation o{; dﬁ
river bank regqures the culvert to be uL
srmewhat obliquly to the general hine of the
uim

4 fect  Length of culvert 608 feet.*
possille,

G2,
to consider 1n detail the mod
time mentioned 1n this report, as
exclusive of that required for the ¢

The man outhines of the scheme being thus decided on, it 1emains
e of carrying it out. It wall be understocd that the
necessary for the completion of the works, 13
sccution of the road to the site of the dam,
which is believed to be now 1n progress,
and which must be completed before the
actual execution of the woiks at the
Perryaur can be commenced ¥ Tle
working season, as already remarked,
occupics fiom the beginnmg of July to
the end of Febiuary

o is the commencement of the ¢ silting channcls”
fron the site of the dam to the Chinna Moollyar by the riglt bank of the Perryaur,

wd to the Arinashi strcam by the left pank (scc Plans 1 and 2); at the same time
the excavation for the foundations of the ulvert should be commenced, as well as the

blasting away of the escape saddle.
G f z\s} Soonlbas “Im slting channel on the right bank reaches the Palgat-
) 10 middle of August at latest, the distance

chemadu stream, which chould be by tl
: Y d the ground casy, the water of this
by the channe « only about 3,000 yards an g , .
y the channel boog on'y ’ small stream will be turned into it, so

* These turhanes wall be afterwards Tefl‘rlt:;‘;‘;gog as to give a power for working the tur-
‘Sfalﬁl.nf: Bater for siltng, se¢ PUEE binesy by which I propose to drive the
machinery for the manufactur
65. The Pa‘gatchomadu stre

t the machimery

t It would be convemcnt tha < e mer

required should be transported
Lank at *he cnd of the season before that 1

wlach tue works are to be_commenced, as the
roads are hikdly to be m better conditien for
the transport of heavy loads 1 January of
February than in July

G3. The first thing to Lo don

~

o of conciete y

am has a diainage of about one square nule,

and from July to November 1ts discharge 1s not likely to.be Iless 00t s

persccond  The available fall from the slting channel is about 90 feet, and a8 a

tuibine does a duty of over 70 per cent , the available power at command for working
3 % 60 X 621 X 90=21§ horse power nearly,!|

) . , X
the concrete machinery will be 13 33,000

the power actually required being not

more than 16.
66. Tho concrete-making machme

cylinder about 6 fect long and 3} feet 1in diameter,
fiom the horizontal at about 1 in 8, In theinade
of this ¢y lmder are four blades runmng its whole length and crossing (1n scction)

> bres Lord of 125 degrecs.
aboug ;xalfrlt-l}l‘; :(i:(ilrtll‘il: ‘;‘grc;;alqng tho concrete, are inserted at the upper end of

the cylinder, and are thoroughly nuixed by being tur.icd over and over by the blades

lonor
he same time by the r .
At the ¢ mn a completely mixed state at 1ts lower end,

into the moulds or frames for supporting tLg

§ Wlaeh mav be more than doubled ata‘fﬁz

trifling cost, Ly storing water dunng
night for use during the day.

consists cssentially of a hollow
turning on 1ts axig, which slopes

as 1t revolves
gradually shde forward until they 1554
where they may Le 1ecerved at once
concrete until at 1s fully sct.

zudinal slope of the eylinder they
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68. The uant't . .
an hour, or 2,130 cull)y which one machine w111 turn out is about 240 cubic fect 1n

which wil] enable ug :)cefiet l: 2 day of nine honrs I propose to use two machines,
100 working days, ecuteall the concrete required for the culvert 1y Jess than

69.  Wooden monlds or fra
centering, which may be casil
arches, The greater part of th
bed, .A few feet at the lower
here is 50 shallow that
setting up the f; aming

fro 7(1)1. In Oltder to avoid thelabour of carrying the concerete to any great distance
la'(;n the machines, I should propose to mount these on trucks Nmb k
1d along the completed portion of the culvert walls,

be run forward ag the work progressed.

.71. The proportions of matenals requited for the conercte a
Table of Data No, IV. The sand and shingle can be obtaine
ties from the bed of tho river, a short distance above the st
they will be brought in boats.

72. The stone will be obtained fiom that removed for the for
escape, and will be breken up by a maclwne driven by the gapq turbig
concrete machines.

73. The stone-bicaking” machin® consists essentially of ¢
jaws, one fixed and neaily vertical, the' vihier movable 1p
pivot at its lower end. This 3w is moved by an eccentyye
which it advances and recedes one-fourth of an inch
jaws at the top is about three times that at the bottom A stong 1
at the top slips down until 1t 18 stopped by the convergmng f3004 )femg dropped in
shightly broken by the next forward movement of ‘the movable :w the jaws, 1t is

ming will of course be necessary for the piers and
Y and cheaply constructed with bamboos, for the
¢ culvert will be on the bank, quite clear of the niver
) end may bavo to run nto the 1iver, but the gtream
In moderately dry weather there will Le go dificulty in

ning on 1ails
50 that the machinery could

1 Te given in tho
1n unlim;ted quanti-
e of the dam, to which

mation of the
¢ as worhs the

WO powerful steel
%‘;tvemcal plane on a
l’xe d €ach revolution of
Istance apart of the

-0 £ - !
shde down until agam stopped, and so on until they are gmy)) enoy, and tho pieces o dir1 at o much higher level than 150 feet, somelltndfedlto thtel xmf} ;loi) of ‘tfe dam, .
. N oo o fs) !
at the bottom opening, the width of which 1s regulateq accorq, ugh ¢, pass out ; I prefer to distribute the carth avarlable for silting elong the full haght of (he
1ier

which the fragments are to be broken g to tho g1s0 to

74. T have seen both these machines at woirk, and can togt
of their construction, and to the ease and completenesg with W}lfy to the simplieity
75. Towards the end of the season, when the watep in 4 nch they work
to diminish, the construction of the dams for turnmg the (l:,(; !]111 sticamg begins
Armnashi streams into the silting channels, will be cOmmean‘&““a MOO]]yar and

here to give a brief outline of the ¢ mlting process” for It will be well

Ve e

e reie *

-

-
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Procecdings of

» arriving at the embanhment, this mud being sprcad over a large surface the carth

<inhs to the bottom, and the water is diramned o nearly pure, leaving the carth
3! S | 3 2
balund in the form of very fine silt, \xllcxllcbn “L a bh(;l; time,hardens zllt? a mchi
- 1010 ¢ obtamed fiom a, y amount of munua
firmer aud more homogencous than co Oy
Labom
; n 1y a3 o
7S. The waler thus docs all the fransport of the earth, and greatly aids in ats
excavation, the only labour recured
* And af the Perryanr, for thchmgxthe ltl‘&”:. bemng that of a few men for watclnng tho
clannels which Lring the water to the site 02 * \
e works Thes aasice cemy o prevent 1 chanmels * keeping them ele i of srones,

Jury to thewe channds fiom ram and Oltmll;
cinses) alove all fron the clephants whic

mmfest Uy o part of the country.

cte, (the channcls themselves are mcre
notchies, of whicha coolv caneut a yard
m a {fow nunutes,) for makirg and ke p-
ing up a <wall Link Ly wlnch the water izdiept on the top of the muia embark-
ment until the euth 15 dol,okxted. and a certara nuwiber for loosenme the carth
0 as to allow 1t to fall into the silting channels - For this latt r purpose 1 have
allonedt one man for cvery 10 eulie

§ Sce Table of Data No II Whate the co1l 15 good a cooly

16 cubic yards an a day of nine houis, Lut about the
ost places, 1 a cood d+al mixad with ioots and
foto allow a greater quaatity than

yar ds

would probally do 15 or
Puaryaur the caith, cven at the b .
stones, and I do not censider that it would be sa
that nained.

70 An eyammation of the plan (No 4) and of the Tables of Quantitics, Nos,
g\ annn N . of hn I a posttion as to fulj
I,11, and 111, will shiow that the supply of earth 1w such a g o fulil tho

nt for the cousunction of the whole dam,

4] o)
conditions rcquired 1s 1ot quito swice
1 carthwork may be exccuted by tlo

S0 Up to 70 fees above datum all the

Above that level sutha

st
O I's
, but as a catam amouat of this can be brouzht to the

dam up to about 150 feet

work (above 70 fect), cneeuting & €€l tan portion by silting, and a certain portion
by ;] ¢ than to execute the whole of the lower part by the former
y manual labour, rather

process and of the upper part bY hand. Morcover, this course does away with the
59 t v

dam, wlachis nat necessary where the sltipe
necess.ty of puddheg the frce of the ) g

~yacd wherever the whole thickness
process 1s employed, but wonld be requacd Lichness of thg

dum wns cxecuted by maaual labour

Yiog N h Nos. T and II, 1t 19ns
€Xecutyy v 8 « Table of Quantiiics No IIT wath ! ) 14 st
of the extent to which 16 18 proposed to adopt 1t at the Perryaur 8 €arthwoik, and oo i ~1 o compante - th shown theiemn a8 avarlable for any given lev] nay be
76. The essential requisites for carrying out thig Proc : ’ 1\)10‘ oo thl{: (:h : at o bigher
- 14 abovo tho olace whe A ess gy , used at a Irwer one but not ¢ g .
earth at such 8 heigh P © 1t 1s to bo used jp % a supply of 82. Wel neat to consider the possibility of obtaining water for hm;ﬂ‘
J. ¢ have ne -

ment, as to allow it to be brought to that place at 4 g
b ]

rad am op .
t 1 in 20, but may be as much more ent whiel, embank

jess than abou 8 possible should ot po

PO,

;o available for our purposc.
porting the carth wlach s found to he

ent carth could be obtamed to complcte the*

~

water in such a position as to enable 1t to be passed througey, ! & supply of 83. O the rioht bank of the Perryaur, the only streams of any con.ideralle g, 20
77. These requisites bekig obtamnable, a smay) h &% the cargy (luarrl')p e { oo VRTenEit b withun a reasonable Gistance of tho wite of
. c . ics
earth quarries to the site of the\ dam or emba"kment annel jg made througl, o See Tlan No 1 the dam are the Clunna Mou]}} ar, whicl,
YLy . . o - -
it, the earth along the bank of the ciidunel i 1003ene(’1 sz the watcy turnecd ‘ﬂ;e ; ? sins the Perry wr about a mile and a qurter above th mife, and the htnnm”“lmt‘)’
1 ( o y )
py which it 1s carried down to the embankmepg in the fas to fall 1ng, the wafi: ) 5 itrmm‘ whic h) jams 1t about four miles bolow.  The latter stream, vy toa consider.
Ol‘xn Of tl ] . h
i

ek myd, Qp

——— A

erryaur, as well as the ground between it

D
able detance zhove its juuction with thel !



steam all discharges above 500 cubic fect ascecond, T find 1, gy, ou
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and the site of the dam, has be

£ . )
acilities offered by water-supply mie greatly inforiur to thos

gffered by the Cluan The channel for any given level would e con~r-
erably longer ang e supply of water vay much less  Indecd the greater part
of the dramage of the Nelle

cumputty stream comes fiom 80 low a level that the
tream wtself quite insigmficant at 200 fect aboye datum The Clinna Moollyar
then 15 the op]

" stream (on the right bank of the 1ver) that can be made uso of
ndcr consideration

PUORN o

1 for obtaining a
Mooll) at,

for the Purpose y

84 Ataln
& small trihytg,
than that of the
from t))o lattcy
high aqueduct
the water, alo
to turn ¢,

el ofabout 132 fect above datum the Chinna Mooll) aris joined by
¥> the Surveyellar, whoso valley has a slope much more gcutlo
Chinna Moollyar atsclf, 1f the main alting d avncl werpe §hon off
above tle Jllh(:ﬁOIl of the two streams, we should require cither o
to carry the channel over the Sairveycllar (losin e

3 at the same time
ut onc fourth of the whole, which 1t In igs dUWll) or g lung h el

-
a Moollyar
d of the (haunel
mwill be 23,000
nat the level of

8 1 p:0pose, therefore, to take the sxltmf?" chanud fiom (he Chiag
just below 1ts junction with {he Samveycdllar  The level of the Le
Lere will be 140 fect above datum , 1ts length to the ste of the da
feet, 5o that allowing a fall of 1 1 1,000, 1% will reaclh e da
117 feet 1 .

86. The dianage area of tho Chinna Hoolly ?l’ atthe poing y Lere the channel
leavcs it, 13 about 12 square miles, or ong-twenticth that of 1,4 Penyaw gt e nito
of the damn Lo two st .

87 Talang the discharges of the two sdlean:;z as holdmg the san,q Propor tion
to onec another as their dramnage arcas, and neglecting g ¢ fiesh» ), the larger

 daily e0r f
ecceords o
dlacharge durmg the )

-twentieth the discharge i last teason that
* Thia is less thn o he Clannn Mocllyar 3s W can confidently ¢y ¢ 1
°f0:§e£;ﬁfden£ on local rain, and the dis- from the Clunng on a supply
m

Uy
e dimnishes more rapid
‘éhaliimtﬁilrem'l‘he stream was gauged dming
tll;i latEer part of 118t seacon, but th? obserya-
tions were too few to be of much value

M .
to 24 culie foet per 5“0”) ar of fiom 23

Dceember, of 18 culilc:: ]}(\l\ﬁom July to
and 6 ¢ubic foors m Febu,

88 Tlese quantities are those which will be actually brougly Iy |
channels, but as the woik will only be carncld on duripy ecmu, S)::»:t 1,){ :112
twentY'foura the water blOﬂght dOW]’l dmmg the Ot]l(‘r ﬁft(‘(‘ll mav- be t ) 1 .]

11 reservoirs, constructed in favourable positions, of whiel, Y be stered in
sma he site of the dam, so that the actual amount of watey avg
Eea;‘ ttl;cs that stated in the last paragraph  The cost of th

PH

t January,
I‘uary.

ese p railting will
e
rlight ; OV1M0n hyq Swill hevery

in the egtlmate,.‘. ang :en made for them
ble sites indicated on the Plan (No 4), but there grq m
able 81

nount of earth deposu'ted by a

> t:f:;eo? {he soil and the gradlent.of th

on the naﬁ; is behieved that k@)out 40 cubic yar

a"eflag;; a dav of ninc hours, will be deposite
yards 3

second.

+ No I.

any o4} "¢ or two fuvour-
given quanyn(: ers Cqually gnod.
e branch silty, Water depends
N o
ds of carth I)(zrl3 flannely  As an
10ur, op o
d by ong cubsg 1 07 500 eubie

foot of wat(y per

en carcfully surveyed, but the result shows that the *
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i s to use directly for silting fiom

00 The mavnium quntity which IOEZOI{)Z:;{tiS seven culic feet and a half

a second,* and ti'e surplus will be made

use of in order Mo obtiin a supply of

water for tiansposting the earth which
d by the mam channels.

hos at a luzher level thﬂ“f‘f ant ls)z'f:::tl:;rll)j'ehm}ltcnant Greer, who proposed the uso

Ol This couiso w}z:s 11‘21 o;eoof 1aising the water required; bl:lt after con-

of hydraulic rams for(t‘ (,} Enepand Co , the well-known Iydiaulic Engmecrs., Ihave

sultation with Messrs. Gw )u ot the best way will be to use force pumps, driven by

come to the conclusron tha ked by the water brought from the Chinna l\.f oollyar,

turbans, the Lutter beng ot Jed n'the estimatet wall be sufficient to raise about

02, The maclitnery provide 5 cabno. fuot por sccond fo an yen i

heaght of 90 feet above the level of the

i f double t;at amount in working the turbines,

G ﬁoum an avalable daily supply of 6 x 24 — 15

«, wlich
* 20 culre foct during worhing ?QPI;’(,)O cubic
will suffice for the execution o6 ¢y«
yards of carthin a day
]

tNo IX (/)

main channel, by an expen .
: : m
This will give durmg Wwolkils

d. 1 A R
cubie fect per sceond, f rcqltlllll;e “oam of the Chinna Moollyar into tho silting
93. In oider to tmn §

t o concrcte dam of the dimensions shown in Plan No, 3

channe, I propo-e to crec s pelerallo to one of eath, as although the latter
appeal : .

A dam of this nature a:)} tmnl 1t would 1mvolve a heavy expense in cutting gn
ss 1n construction, in oider to pever

nould cact less 1, the bank at the side of the dam, 1 Drevent the

o e
cseape chanrel through -1y floods two or three times in the course of each
latter from Leing swept away by

seasnn

91, The head of the
comeyed toat by a 21-me t
closed by a sluee valveif 1

Lannel will be p1 otected by & wing-wall, and the water
o Jo. the mouth of which ean be partially or entirely
h Pl]ljp’rcquued to shut off the water from the channge],

3 q T
Lias been fited so that no water shall p;s over the dam unty]
The level of the pape mSC1 cveeeds 25 cubie feet per mudete. The Waximun,
I m iner 9 foot) s 59
the dl‘(‘hﬂ'rg(; otf; thchqnnd will carny (the depth being 2 feet) is 32 3 culye foot
amount wnih the ¢l
per second.

The cath
5. ! 1 is show exe
99. The cime be thrown on the outside, 80 as to form an ¢
ourse be

T hown 11 the secii
Jeo of the channel. I~lus 18 not st ion
dncnt to the outer cdge 1 tho length of line, and consequent extra fi]] recessary
t ler to avol . ) p
06 In oider 4 vound the numerous iavines with which the glound ig

A ' ¢ >
for cariyving the chan b ety 1t CTOSs these by means of woodoep trOughs,
iatcreccted, I propose y made, as materig]g

ted on L anboo tiestles These can be easily and cheapl
sapported on b

will be found on the spot

.
n in section on Plan No. 3. avateq

nbank.

in 1ts formation will of ¢

f the Perryaur examnation of the ground |,
0

> ) as showp
7. On the left bank that the only stream wlich cgp be magy,
$ Plan No 2 uso of for silting 13 the Annag); +

than four males above the site of the dum, W
re

£ thi ¢l avp
. acowrately what the discharge of this sticam may e
nc means of pdomg « :

: » 43 11g
ltorether unsurveyed, and b 13 too rapid to gauge wit
drainace basin 13 altoze
O

i d tl It 3 h euey,
t our di-posal lust year except Inyay dry weather. It 1s, lxowe\vel‘:
means as weie at our dis

joinsthe Perryaur rather mo
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not nluCh sm
aller than 1.
Purpose weyq 44 Oult t};:f_;)f]tfhe Chinna Moollyar, and would b sufiicient for our

) c-half the amount, the supply of carth on the left hank

beino- 1

g 1e-s than thyt

onfthe

the main 1 1thL rlght} a'nd a lnu(,h IJX ror Y
suting chann(] sCr propottion of 1t Lemg bclow

——t

98 1
: 1€ same pyne
With the Chinng Moollg ar plflﬁ“l]lam been followed in dealing witl this strcam as
Plan N, 3 1e dimensions of the dam and channel are shown on

The maximum  dischgp
and no wafer

" cubie foct, per se
No 1 - The cost of the s
» 10 order tg cnable 1t ¢ 1

Per secyngd ,

ze of the channel will Lo 21} culne feet
Teaches 29

will posy

over the dam un
cond, ¢ tl the discliarge of the rver
tine

s 8pparatus has boen shown sepuatcdy in Istimate

t .
he Sting process It wall be compared with the amount sascd hy the use of
seen that this estimate amounts to Rupecs 91,000,

and that ¢
1 use of ¢} X
3 amoung of e blltmg PTotess enables us to evecnt for I (7.000
ot earthwork (2,000.00¢ e for Rupees 1,67,00
eXecute by manual labou f, 990 cubie yurds) wlich we could cerfanly not
;)dlSlng‘ the water 15 R’lp(_\er _(E)rol((;(‘)s t]mn 80”,()00 The cost of tho aPpouatus fo1
5w a \ . el

tupees 1,03,000 (1,232 000 ,b y and this (ualles vs to oaute by mltine for

) cubie yards) earthwork which me not commanded

by the

mawy ¢l I

at Teagt, annels, and w el would cost by manual labour Rupees 1.¢0.000
b ]

100. T}
L. e complot
Parations flg o 11; ion of the culveit, silting channdls, ang dams, witl all pre-
calcuhted ¢ ay beo necessary for tho commencement of the cart] 1R
will 0 occupy the first season, during which also the blastyy., . IWOLk, 13
e steadily cairied on, g 1or the e~capo
1
hicl 0! At the commencement of tho second season a 10ugh-s
t: 1, Will be thrown acioss the 114 e1 fiom cach end of the culver ¢ a
€lween the stones slted 1 so as to male the dams as nearly \s,a{

one dan, 15 feet

nd the uterstices

Cl-t)or
ble, Th_e ordinary stream of the river will then pass thiough th0 culltlbht 48 possi-
Water being thus obtained 1 the rest of the 11ver bed tho cartly Yert, ang still-

from the left
ul"ert, and to
lontg slope of
1to 1

C carjied on

bank will be carited oft to withmn 120 fect of the oute ok

Ll Cdn‘
the full thickness of the dam at its baso  Above this 1t “?ﬁ ﬁi:ho C
Ca

2 to 1, a rear slope of 3 to 1, and an end slope (towards the ny

102. The earthwork on the right bank above the culye er) of
in the same way throughout the scason It wil] 4,

103. The side slopes of the cential opeming will be rey
feet above datum at the upper end, and 45 at the lower. 4 Ctted v, 1]
from crosion during floods and fieshes, which wall of c:)uo Protect, 4
stone dams. Therear slope of the dam will also be reVet:SS pa
datum. ed up

104, 1t iscalculated that during the second season thg

carth
* Plan No 5 ried to 110 feet aboyg 1o May Lo care
Dank, and to 190 gg S on g0 1

105. Durnng the third season the two flank
completod to their full haight, pe 10edr S1t bane »
aMm wi]] Lo

106, During the first part of the fourth sCaso

»

Vstong to 55

o 1C carthwork
ve

¢ r the 1ough-

feet above

rtiopg of i

n the C

- “ clos a
f Plan No 6 dom 1 108 Bergly o7 PG 111,
20 feet, a fiont slope of 2 to 1, and a rear slope()r:;e(; to ave"a tg(:T Th
to1, g, .. P Wudthof
is
Probhal]q
M t~‘ I N

et it e bty o
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LY
¢ across the central opening will lave been a good
¢ two Previous seasons, but enough of them will

% day t of ten, and
remain to turn the strcam through the culvert during nue days ou ,

work to be carnied out vithout interruption.

t of the carthwe .
thus ?l(};w t}xteiio(;\ :;,F:rth?s period that there will be the greatest risk of injury to

Leavy flood oceurring during the.time occupied in

:;l;isititl;:?:lilkzylé‘i::?e;;ratq o?' }tho Zeutral dam would sweep oy e.r and czlr"y tfllW:Y

s k. It s however improbable, though not 1mpossible, that a

more or less of the wor «; hould occur 10 August or September, and t.he nsk is

ﬂOOl(ll o 03:;9“ At any rate it cannot be avoided, whatever its extent
really not very great. .

may beé Dutine the latter part of the fourth season the cantral opening will be
10 uring

1 3 -3 0 fect above datum. .
ﬁnedll(;l()to llts e ldtg)lirpblfconmdered better to increase the height of the dam
t may poss

: instead of merely increasing its thick-
R . during this perlod, ins :
reross the central Op;m:,gis cas: it might be ratsed to 180 fect, keeping the top
neflsthat ttl:)eol;as: Tl;;islwould of course have the effect of rendering the work
width at 20 feet.

tll ainst floods during the next south-west monsoon, but as the
still more secure ag

height of 150 fect is amply sufficient for this purpose it does not seemr of much

consequence which course is adopted.} '
110. Dunng the first part of the o
i

that the rough-stone dam
deal damaged by the floods of th

fth scason the central opening will be

completely closed to 1ts full height and
’ width *

remain the opeuing in rear of the culvert, which

fall of the nver at the close of the north-east

* Plan No 7

111  There will then only

will be filled in as soon 8% the )
m bles the culvert to be closed without dufficulty. o g
onsoon en’;b s 1 Dably be early 1n December ; stout wooden frames, pre-
112, is will pro

. t purpose in the piers of
. : \certed in grooves left for that p
viously preparcd, will 1:)eet ‘;rcl:irthcse fromos Wil be filled up with c?ncrete, and
:1}: cui\ C:i, t,il?.:zﬁ.af;sthem will also be filled up with the same material to a total
culvert 1

length of 100 feet. filled in with earth, and the
t will then be fille )
113. The remamder of the culvelr‘,ll be no difculty in cartying out this by

.. X There W
f}pemng _IT; 1:18 rear T}:i ig;xsoﬂ: and the dam will then be complete. Its front
1¢ end of the working

. 151 fin datum (6 feet below the sill
1 e from 151 feet above
slope will be rcvette% \:13;1 (s(;ofzet “bove the highest water level of the lake).
of the cutting) to 190 ic of tho escape and cutting will procecd at the same time
hll4t The etecutlo,?he former does mot scem to call for any remark ; a few
:xt dthat of thf.: d:;m- ncerning the sluice dam for regulating the discharge through
ords are required co

the latter.

115. It Las been stated? that the maximum amount of water to be thrown
o. It has been &

into the Sooroollyar +hould not greatly
exceed ono mllion cubic yardsan hour.
. the same time to cuable the cutting to

i discharge, and at O
:)Zszrgxe; 3‘(;1;;: h:;;fp;l;reof lthe rzi:ve’r with only a ‘noderate depth on its 51111,) xlt is
proposed to clui the upper part of the cutting by a dam, leaving an opening below

for the passage of water, $

% Paragraph 27
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ublic 1Worls Department,

Calc e
16 Ulatl( ll{.\ ¥ t reo
) h()“S tlle beb atrangomont‘ f()l' t]nis PUTPOQ(‘ to b(' ”l

atches with o span of 10 feet, and 2
herght up to the springing line of 6 fect

*Plan N

and the Two piers, 5 fcct thick, will make
ordmary “ldth) to 40‘feet, at mc;litilt);n ;\'1]“ thercfore bLe enl wrged from 30 fect (it
U7, Thy sluice ot the sluce dam,

will pas -
of httlep:nsewo’ooo cubic yaids an hour, with a depth on the

will be 1 l()r 6 fect, wilo the greatest discharge (with the
3,000 cule Yards an hour.  Sluice gites may, if
¥. rto reculate the discharge, but they do not appear

sill of {0 cutting
lake leve] at 190)

per part of tlus dam of conercte, the

f cut-stone, asit is posable that, in the

d by the constant passage of water through
amn wil] e g

bo | € chicaper than one of cartly, as the eatra length
e . .

tter would more than compensate for the saving which
e upper portion o

. f so small a dam as this.  The leved of the
n Purposcly made 4 fect lower than that of the main dam

course of ycarg

the arc];eg, night he njured

A masony
)7
of culverts required fort

would be effected 1p 4,
top of tlyg dam, Lag e
on the Pérryayy,
19, The o

. ther 1
Missed. lanches of the grncral estimate may be very brifly dis-

tNo Vv, \ 120 The estimate of the roadt
ks for 1tself; the ine hasg been care-

dthe .. §pea s ine tias been ca
Quantities in tlie estimate are bascd upon actual measure-
The ruling giadient of the ghaut 13 1 in 19
. » 2 0 fuot Path had been cut from the foot of theshaut to
+L on Plan Ny § ilie saddlct to the cast of the dam site,

121 Tor the Offcep and a short length widened out to 18 fect-
1er's and Oyorgeer’ . :
| Cetmate 0 v Crzl: quarters, | oflices, store sheds, work-
° Siops, cte, T propose to crcet wooden
ien and maig

huts with thatched 100fs , for the work-
as have Litharto been used for oy LTY ONC,
etials for thewr construction beingdﬁ)und
on the spot 1n unhmited quantities , tho
cost of providing these 135 imcdluded 10
the 1ate tor labour §

mdicated, 1n
» 1N a general way, what appear
ariouy bmldmgs , > 7 bp

Lut the individual f

tive de Wiaual arrancement o

¢ ctail, to which 1t would be gut of place t(? allude 1
or the same r¢ason .

I have not touched on such details,
1y1Ing worhmen
on to them

officers inclg

§ Table of Data X I

122

the best PO
the

On Plans No 1and No 4 are
“itions for the -
SC 18 a mattey of cxecu

8 1€port hike the Present
a8 the mode of collecting
natuially given g certain g

» OTgamizing, and p

mount of considerat;
9 Istimate No viI

» although I have

The establishment provided
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Procecdings of the Madias Gover nment, Public Works Department,
° 4th May 1871.
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4
¥

L
4

4 Wters and Accountants, at (1n all) Rupees 199
‘ t Rupees 10 each. * .
Ech ; th:llZ:xfs, SIO ;ilrs)t and last scasons, when two Oveiseers and one Medical
‘ Cp g '
Subordinate only will be required . .
The cost of petty supervision 18 included in the rate of labour.

T

~
E. anidg

Liminary
‘3 ade of Rupees 30,000* on account of pre
Provision has been 17 surveys and other sumlar cxpenses ,
nearly this sum had been expended on
¥ i the expenditure will
. f 1'ebruary last, and by this time
the project up to ﬂllfu:r:{? R ogreater part of 1t hLas been spent on the construction of
probally be : orlcl, ome out of the sum (Rupees 1,60,000) provided for that por-
:he m?d; " “Ll cIt 1s behieved that the sum named will amply cover the cost of
ton of the wWork.

124,
¢ Lstimate No VIII

e ;‘o e is giv the amount and cost of machinery
5 tet is given of the a ,
1 A scparate cstima

tools and plant required, which has
afterwards been distributed amongst the
o cencral estunate 1s divided.  No deduction has been
. although some of the machinery, especially
and stone-breaking, will probably be

1-1\'0 IX

principal heads into which th

made on account of value after usc,

that for raising water, makllg concrete,

: ro1ks.

found very uscful in Oﬂlcr ?:10;01 labour are those which experience has shown to be
126 Therates allowe lLer than are paid under o1dinary circunstances,

They are much };lg’nﬁz of the chimate- ari the necessity for bringing

althi ;m a distance of 20 miles.

- - o Fn T e TR e d™TT B B e
- m N e

neeessary
owing to the extreme unhe

\ v ] OO )IU fl B
- thlbgfwdr:(;r the “b"r ((l,f \iror] men required to complete the work in the time
27. The nuriber t

Ay Pt 5 s
e >

named will be ncarly as follons — 700 to 1,100

—s

(Coolies from . v o
Mmncars o . ‘
Curpenters - ~ o
Simuths .

. to be done to the dam 1n each scason is

128 The nmount Of;‘ zlllitf;f)ezt'ejclhe nymber of days required for execut-
}m:cd upen a ddml(‘.d CR.C cach of the five parts into which the dam 1s divided,
“’2_0:&!1 10 feet of ll(‘lght:]l; cupply of water for silting and the proportions to be
ki into cons-ldt Nhlolrwl ’ 1:1anual Jabour, and the rate of progress thus'found is that
excented by silting ane | Y kon on being able to attamn. It 1s not at all ampro- |
nhich ve may confidently ree - bable that we may be able to woik !
faster than this, 1if we can obtain suffi-
cient labour,} or 1f the day’s work of a

- g W *
[ PR S Sy e a—

+d by a mari-

$+ My ci'Cilations have been llmlng(j}g :\alhble

mum of 1,100 coolus, ¢, 1, t my estl-
for worh, and T am convinced that my

'
B ate of the supply of water for S1UBE 32 ¢ooly turns out (though this I do not
very toderate one expect) to be greater than I have ‘
allowed.

120 I cannot conclude this report thl.xouto acknowledging the asfllsuﬁlc:
rendered by Licutenants Coaher and.Grccr, in makmg. the surv(c;yska:‘v;klgd .
prclimmary investigations connccted with the. project. Llcutcnantd oake s !
with me from the time when I was first appointed to this duty, 'an 1o spite

- B v e et
_ _ [ S
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roceedings of the Madray Gorernment, Public Works Department,

| Ath May 1871.

constant bal health, an1 tho
never flagged until wo 4 or, b)

extrem:ly arduous naturo of the work, his enersy

th comn y-]le ' "
* I have already mentioned that 1t S "o o o
n?xt]h Greer who on,;m'\.lly surry q‘tvevl; tl}.loute-
?'or .cbsurplus watcr of the Chinng .\quno‘lmc
leve{» ttmm‘; a smaller supply at 4 Lxl. }‘]ar
tunca; :s ich enbles yg to do nearly J o
much work by siltin ould 4o

wit 3 43 we ¢,
hout raising the water In this m:u:x:rrl b0

Licatenant Greer was
not so lonz cmployed on the projects
but while he was with me lus intell-
genes® and interest in the work rendered
his services extrumddy valnalble,  Who-
ever i3 cventually employed n supct
intending the execution of this project
130. I believe that the inf wan would bo farui hed by theso two Ofcer™
f.'orwarded with it, wil o Mlormation contained 1n this report, and the papers
1ng the execution of {l, tto como to a definite conclusion regard-

That the work will be a difiicult one, requiring
mind ther O.n the part of ey ery one cu.uc.em(d, there can

€14 as littlo of i1ts entire feasibility.

(Signed) . PENNYCUICK, Captain, RE,

Exccutsve Lngincer.

could not haye better assistance ¢

nable Govcrmnon

g encrgy

Havproy Courr,
1424 Novemper 1870.

—

ables s (he top of 8 rock 1n the hed of the river at the upper or Xo 1 site,
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) Procecdings of the Madias Gorernment, Public Works Department, |
! 4th May 1871. 1
= :
| :
TasLe I —Tuble of Rain-fall and discharge of Ruer as obse red duiing 1863-70 ) {
i wi_u\.:'u.:—l o DisciarGe oF RIvER %
——— i
‘ Depthrun] Maxi- | Mini- l AVEERAGE ;
i Total |oft fiom [ mum | mum ;
: Mo.ths At At dlscﬁargc drammage | during iduring
' tupper | lower during | arca of | mouth |month! Per | Per Per Per
| L camp | camp | ponth | 250 sqr day. | hour. | minute. second.
' miles Cubic feet
- i - | |
000 b yd Cubic feet 4
‘ Inches EIC:‘; yds Inches Per second 1,000 Cub y i t;“ o
July g6 - el 417 | 2,850( 435 |2,803)1205| 51,24
| il IR Bo0ia] 475 | 6322| 483 !3)331| 1388 02,456| 1,041 5
Sere " | 237| Go1l ok2og| 3817 | 3871) 834 |2274) 947} 42037 7l
Ot " 11039 857{ coo12| 325 | 57801 314]2,255( 942f 42,281} 705 |
Nov. " 1 T, o0306] 2308 |127,120| 742 16,547 5171810,247 | 5,171 )‘
‘ Nov. 1? 1?). 1t }_ 007160 | 466 | 3901| 454 13,231| 1346} 60,581 J,g})g “
o) on v i) 2| PR 0| RS) niis)
T - r R 1 ,
i Lb [ X3 0 09 0 Ou) i 2'),')66 - L ~ ]
t T T During 7th and 8th During 61’4; %14to 20th
f ® Of this there passedin 3 hours ;’ggg . ” 82061 |=E
. Do m 6 ,, - 13’533 g ‘:i ]30,966 g E;
| o m21 o, e 3415 |53 280,499 1973 ‘
, l1}0 mn ‘(l)g oo oo o .. 314,073 a
k4 (] mn J *
| i discharged over the escape
z . 292 millions (ncarly) would have been \sc Z
% . ———— e
y te of Dam for varwous su)face levels
, i Tanrg II —_')‘"gc[‘argg of the I’errya/uj ati”{ f 8
' T s T ) Discrarog
: ; ’ i DisCHARGE b
‘ Level above b ,
. i Level sbove '.! 1,000 cubie ™ gatum Cubic feet | Culic feet 1’(;(;2 (fsu 1e ;
{ datum ! Cubie feet | Cubuc fect yards | per minute 'per second hour ;
. per minute | per second per hour | per fLiour. -
? —_— —_— > o
‘ . Feet. <
i Fect n ‘ 15 1,720,406 | 28,673 3,823 n
0 21,666 301 08 16 1,949,822 32,917 4,333 ‘
X 1 44,087 4:33_ 177 17 2,189,703 36,495 4,862 ;
. 2 79,5541 1,328 073 | 18 2,439,806 40,663 5,422 :
T 3 122,013| 2,04 106 19 2,706,960 | 43,116 6,015 H
' 4 182,783 | 3,046 567 00 | 2905.7¢8| 49,929 | 6,657 :
| 3 253,187| 4,234 747 91 | 3,330,166| 55,503 | 7,400
6 336,210 5.‘30(43 o051 | 22 3,721,587 | 62,026 8,270 :
I 7 428,166 7.1§1 1180 | 28 4,138,105| 69,302 9,240 :
P o 531,080| 8L 1 b | 91§ 4,634180| 77,236 | 10,299
! 10 618,500 10,893 1 1730 25 | 51155554 85926 | 11,437 |
n 778,386 12,99 2’039 26 5,717,301 | 95,288 | 12,705 :,
1 |, 96,7671 154 2433 27 | 6335480 105,591 | 14,079
R G R R ;
[ 2 ',l ? « ? )1 29 » N y s {
1 14 1,491,633] 24,911 3,32 |
: | ] - !
“ —r — T l
|

a !\oﬂf—'ﬂm datum level of tihs and ;)n‘" t No 1 ascertain
and very furrly represents the ordinary low Wa face lovels from 0 to 37 fuct at No 1 smte were .
to various surfac s . ls wad
o b"r::r;‘;lr?l::“ gh.nd (hﬂchnrgel cor;‘gzy‘;o;t;l‘“gld the surface fall betweendn}tes Lt(l): lda?daiﬁsig:;i‘:m leve
also observed ‘10 Mi;,vmonlﬁ “fndug harges ;t No. 2 site has been culculated from ena: and bas been ncs‘e"tecl n
The umouixt :’f l:lrn:: - 2comv:dtby the Perrysur Lotween the two sites 18 very trilling,
45,0 T
this calculativn y

ter level of the stream at igat powt

G
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Mad gy Gorernment, Pullic 1) ke D partment,
T 1”‘ ‘[(l'/ 18‘1

g an cadw iz y big fresh
i MM“""‘ m——— Teoe IV —Zable shoutag rise r/ Lake surface durt) g at J

Tavez 1] . Soll of cutting at 157 e
ALLZ —-2((_,,_ ary “/-L l . y b8 I”(Z; SIS JUSE S e
esnfureail oot o) Lalewl v ) B N I ‘ ‘
- ’_ —_—— “ A ) B _ —_ - LT - TE , - r) ‘ d T(lt'\l ) 1
Fevil Areaof, Cotveg ‘ - - -t T ) | i . 3 P Qgre sturted | 1 .
vitent H 1 ])15 L(‘\(
:"“”‘ lake 0ot b Toud l "'”l‘ \read ) €, [ T Terel 47 2 f Cont t T ! LC\(] ofl L_‘ Coutont Waree ld”l"( 1l Time ahove 14 [ —
“duld e bogg. € ni AL Y of : ! aleve  NTeo «‘f f ¢ ntesbe Burfsce ‘ of lakc . v ,r(u“[ lake fect Toved!
! P ey, t. oot ty e omg oA | dabe e [ frver iy ‘
--‘T" ‘-...‘_‘_hl x I 4 l, . ' \ l t.n,, ’ e ——
Fecr S I ) - - - T T —————
€ir yde Viea, o yarr, liee f tu g IRER Y avarls T - - 3 13 pr 1,000C Tect
i T et "(” yet 10 9 euls Tuds ' F.or ey e I; 1c )l o 1 « j 1 nn“ ¢ ‘1 OV CU}»IC}:'\I‘\ 1 Hour \'U'(IS )
— — i —————————— ¢ 101 v '
‘ — SR DU, - ards | — =
° 125 0, ! ! . 2L : 3 ! e Y ~1 1n
2 , -« . 5 i —_— .- s cubue yards 1
21y K T 30c s 4 .~29g s . apeg! LS LY S N ) ' - 20 1 <80 0 104‘)) 4\{]”10“:0 e y
5 123 229 . Y8 1-1' 170 g s =105 i [N Sr 115 ’ 12 Lours
2 233 9 1o e~ 0,3137 . , - Cygrend b - 3 . - . .))D} o1 N 404 . - ~ ) do
mi 19 0 REY IR ; :», v, teo s 42,50~ l.l"s<u.)§ N - 1)11016)0'-,)18. 00 ’l .-,‘5 790 4,4130 16574, 6 do 1
5041 - 5. L i 6 M 2o (v .
. 397 9 & B3 I 521 172 syrs 1614 . .. ())} 2,3 by -
1oy w20/ 4 .' | oemsgp OO, ‘ ':.'~51i . 10010163012,0310{ =5 U Tr| T .
&7 - 20 3,940 ! + - 1 2 107,954 ' ‘v 10 3?’7 d
20 | 4ps 729 . Cevt o 178 162 ' - o 310 4 ! - do 1m Y
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»on e 200,141 ,» above ,, ,, .. 239,203 ' . Tot'\.l up to 120.f‘cet 204,622 4 - .. |
_(1-8_6“ ol o \: L above ’ n. .. 214’000 - >
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TanLe I — ) .
—_— Abstract showing amount of Work tobe cxceuted in cach Season
— -.:“—-ﬁ_ - . a2 21
TO BL LALCUTLD BY SILTING g
- - T To be
Fro¥ Risur Bavy Frov Lt Dasa ’I’ excented
L i B Total 1 by Total
| {;ltl?:' Ahove i Dclow Above | exeanted ) manuail
1 dmr‘u 1 ,m.lm }  Indain man L) nltmg | Inbour
—_— {a et pchanndd i channdd | channed p
2rd Season . ’ —
Ih%httbank up to 120jcub 3ds 1 Cub 34y Cub 5ds |Cub yis | Cub yds 1 Cub yds | Cub yds
ee N
O .- PS t
I.eft:t ka up to 130 “UY02[803215¢ | .. 520,977 | 60,733| 590,780
ce
( . A Y5 - ” FaTa T
1{ 1232,674 (100,012 342,616 | 53,157 590,103
26 70‘) "US 5% 4 T ' e
! »(0e [0UB3, 215 1 930 741109 912 =) = ! o 750,833
3rd Season T ——— —— M > bid J,012 672,593 l? 111,219 786, —
Right bank from 120 j :
0 203 feet - 209 o |
Lef Jank from 116 =32,206 : : 230,206 1 56,833 206,131
0 <09 feet '
o] e o b sl 185201 188201 L 105 062] 230,203
i\“\‘()21) ‘ : ———'é‘:
- [259,206 . [181,201] 873,457 - 535,3
_ 4th Season ——— i A7 10]’8"7! 03____--
150 fect dam 1n central . }
openinx | )
o 2" d v [
temamnder of centrq] l 50,676 | 84,008 ¢6,605| 12,748] 414,127 .. 444,127
?petnmg up to 120 | - !
ee .
- 28,585 44,935 - ppam !
08 235 | 47,865 64,680| 185,071 18,948] 204,022
309,201 lﬁq 013 o - ’ 3 t s
5k g | 2231 114,200 77,437 620,201 | 18,018 618,119
c eason !l I —
entral opening | '
beuing overeng ot ¢ [120.338) .. 126,558 | 87,510] 214,008
culvert ; | ’
b e v 61’,502 91 170 " ~a" > 0 [ a
“647_ \ﬁ 21,795 22,489 200,206 | 32,485 2.)2,21
)
. _OBB02 217,708 | 21,705 | 22,480 826,761 {110,995 | 446,509
N Total 400,523 M’_ 568,72 NI ~! —
—— s ,720 | 314,069 .!,O()ﬁ.’,().)oi! 115,080 | 2,416,853
— b I R S
Tane 11T —7,
— able 871010&7&0 amount of Laith avalable for Silting
Ricur Byvy ' ) e
b e can i, | T mue | merrhe
Sht to @ T !
© dam, B,:’l‘;: Ank:::: © Below | Above Level, aow | Ane ‘m
—_— channel 'changol ’Ch:’n"xml ]""““l marn m):u‘;lo ; n:‘mn main
—_ hel joliwine channel | elannel |, (hunuol | channel
€ yds | € yq | |
From 0to 25 foey 171,00 o ;C vas | € yan l C yds [ € yas || € 5ds | C 5l
%o 5o 0007 2,000 213 9o 91,000 | 100 to 125 feet ! 4,000 174,000 |' 13,000} 78,000
3 11 5 ’ ’
o 7,000 25,000 | 134,000 | 86,000 | 125 10 150 " 139,000 76,000
75 2 N 95,000 135,000 82 ' i
75 to 100 2,000 | 86,000 || above 150 ,, , 327,000 63,000
» .l a7,000
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TarLe IV — Quantitics wn femporary r10ugh Stone Dams :F
r LowER. {:,
Lev(} e! UpPER. ! ‘{
e Area of Total
fatam | Length { Breadth ;':fo‘osf Content || Length [DBreadth | o ot10n Content |~ neont 25
r: i
\ 13
i . vds. '
Fect i Fect.,  Feet Sq.ft | C yds. Feet Feet. 35‘ | Cyds|Cy ,{i
j 808
?l 1’305 ' ) lé ’30 1,503 2» %
0 | 178 x 6 = 11,748 . ssol 205 x 66 =500 ol 4ot ¢
! , Joso
5 ! 183 x 46 = 80648 L 977 212 x 46 = 9§75 1,428 2,705 ,%
277 |
101108 x 26 = 518 5901 218 x 20\? S YRR 1
! - t
b ) 208 x ¢ = 1,248 } 225 x 6 =x\.1,350 o ;
| T — 291 10,892 !
‘j Total . |* 5,0631' Tetal .| 582 | é
—— . _ U 1§
—~t ll
<
’1.
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Tane V.—Quantitics of Stone Revetment. .
Q‘\t‘\“"*h——-._._.__.., _ —_‘—_:-_.:_:-__:‘_’:.'-"—-—-;:’;:'—«w SE. ! ’,‘
Mean Mcan —_— o
ength breadth Areca. Arca P
(haight) /_________________-——-—-—/ L
Tect, Feet. Sq ft Sq yds- :
816 x T8+61 _ 57036 o
1 "f% 'oqo Loft side of central opening: / ,
[
10 X ‘2 e » 204 (‘/“\(/& : .
185 5 64 4300 | B N ,
356 x_30+2 A ‘
VE6 x S9+24 18,453 . do (over culvessy
3% nght dOo i
£ : o
Yo X > - 1,072} 103 J
Vix o2t g | PN t j
2 . cuk’el' . \ ‘
LT+ 20 Right side of opening belo
9 : x 0 = 17,557 e d ) |
Ry + 0
4, . [l @ & |
" T 17,857 | .
+1 .
\.,'\0 x " shove end Of do. ¢
) 5,680 5,650 | Rear slope of dam 106 foot level. g
= y (0 »
205 82 1opo of dam from 151 to do b
x 1 106 | F'ront siop from 2 t0
Rl B LA S |
e p— .U .- \1‘
Total .. 34,712 / :I,A
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Tart
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t N T T e e
Number i Brealth | - =
Length or thick- | 1 bt ;
nees > } Contert i
— 1 -
Fect ¥ N — -
3 x 658 x _1(; x I;"‘,ft C foct E
(%] 3 rind
X ) x ‘.’!')g? = Te20N - Culvert,
3 x 633 v f =
) l--) ( 2 )
J T f 7,042 Dt‘lil)(t for opening up to sprinnng of arches
o ( . —_ v do above do o
: - 331,043
1 xem X0 L T
= 4 =3 J ¢ :
43 x 43 x 3 XY g ;'J."O Prejecting pertion of prers at upper end
2 X 19 x 4 A 3 = "f:‘; , Toundiation of prrs. 4
2 x 18 x 9 + 21 < g o>7 | Cross retaimng wall at lower end
2 X 19 « X 7 —_ t,l).? Side do 2 d
2 x 18 >x< 5 X 4 _ Hot Do do d«) Lio.
; = - , . t ] [}
3 x 2 .. 't 91 Fourtlition of sule retaining \(wall-!
al‘) ]’0 d() d, N l
Tot ] m ( 0
‘ ‘___ii' Portlaud cemcut conercte
I3 y
94,336 | Trenching rock for foundation
N I'
TaoLe VII
’ —~—Quantitics
e w silting D
i amas. |
— Criznna Moorigag \,_““‘ \\-l-_‘_g ___’_n,m_#:___::. o
ozt eight | Thick AAVINASHI Srpiay ) ’
g t 11Ch-~ ,
C |
ness ontent |
P t ‘. Length okt Thick- i —_—
\Feet  Teot ¥ — ° ness | Coutent ‘
](\;j;;\ /:_—;:1’,——-_, ‘(‘gt (’; ‘l;we:f. ' Fcet T ]! : —
Soy x 2356 TaaTh | 120y get.  Tat € Feet ’f )
“o X sox 8 15500 | 20 x ! x ¢ Trm
45 x 4 :(( 1? 1,305 08 x 2;‘ x ? = },!’]3{)0 i' Dam
. 1,980 | -~ L1900
f-glx 2 x 3 '57 x 4 3! 9 -—-Lo'f |
T3« 21 x ‘ 570 2,052 lFoundat:on i bed
70 2 J% 6 !
o % b H 6133 l . j of stream
A B ¥ PR A o
0 X 21 X 8 557’; | toy x 38 x 3~ aa
33 x 21 % '()} 5500 || o3 X 2 X 34 = 400 || Wing wall to
i’g X 2} (;l 495 | :12}5 X 21 ;: 3, — 3% Y% protect head
x 23 < 7 iéf_’_} 5 x oy 5t = :123(7)3 i of cLannel
&, ) *re ==
:\“i see . : . “ e o . ,
4,080 . i
g0 o 3,800 | . . 8,793% { Total  Portland
nches diametor —_—————— o PYYes o | conent conercte
“\\—\\\\‘: T S0 _'—"., i }Trcn(ﬂ”ng rOLL for
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will be used
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1t to the

S
No1® —The carth removed from the ¢ ‘f

rom t

for the Jattor unol some time aitor, st must be remg;en by sitng

mauual lubour, as well as for transporting

TABLE VIII — Quantilies vi Escape

ho formor , 1t 18 DECOSsATY

e
Distance Rock 1 EagrTH.
from west —e— " :
end of Arca of rea o

(seape gcction Content section. Content
| o
Tect Sq ft. C yds Sq ft
3,769
100 2,033 - 563 649
(
1,942 1,020
200 6,565
1,603 ; 1,086
300 5,90
588 82221 _.
100 Lo 15,154 N
5 2,03
500 6,999 | 50,324 /039
780 5,009
€00 % 40,504
- 2,092 2,667
00 || 130 ar6l0 |
222 ,066
800 % 28,081 |
942 ,019
900 6, 93,667 s
838 ,032
1,000 5, 13743 i
1,100 1,583 4,022 ;161
963
3
1,200 64 933 o
1,300 - -
Total - 217,679 72,171
the construction of the dam,

TWater-shed

but as 1t will not be required
to provide for removing 1t by

i —
Tanre IX — Quantafres 1 cutting through
T . Rock EsrTH | C
l T
Distance fiom Water-shed 1ine Area of | content Ara jﬁvﬁ o
section gectidn " o )
- — —_ N LS
- A
Sq ft C yds Cyds °
Feet r 308 183
900 111
1,98 622
South ) .., 600 238
: 3,117 956
300 323
. 4,078 850
( 0 411
500 504 5,083 753
- 3]
North - 3,311 572
€00 92
L > 153 64
Total... ) 17,989 38,980
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TABL;:X_ - -
Quantitics 1a Sluice Damon Water-shed
] 2 T
5 | 5 | & 8 5 2 T
2 22| 2 5|53 2) ¢
S 12 8| 8 LI I I £ —
S A5 22 8
Fo . c ) [l &5}
ec
5 et | Fet ]m Fect Tect | Teet | T
1354 x 5 & ce ect | C Feet
. 1260 x 3 x o T \3.3873 43 )
== 13,780 3 x 10 X 14 x 16 = 10,752 Lower part of dam
. 15 x 5 . ; X 61 x 10 Deduct I:or op:*x?m;z up
) =\4,023 ; 3 x 100 . to springing of arches
102 X 5 x § — 4aqq - g X 100 603
RS0y 3 (4102 ) Do do abore do
56 ) 5 16
& ;( g >><< 9 — 3870 Do do archwork
. 10 = 3,350 9 P
otal Portla ———— X 7 x 3,517
concrete :i"cement:m i 4 X 18 = 1,003
* - s‘
1 2 s Foundation of piers
5 % 4 X 18 = 0
5,545 Total cut-stope 11
( cement
3 XL"_'""O’)W
3 X 16 = 1,810 | Archwork of do do
5,207 | Trencling reck for foun-

dations

TanLe
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O e
N

S=oer, LT, — —

o \)/ 5,2 gth. Height Breadth or e e
( 85y % 91 bickness | Content
- )" ,<j \‘——-—- Srve——
. 7 Fect Feet o
) Feet C Feot
1s¢ Class
(Sarrveyellar st
2 18 ream, Palgatchemado
x ; o 12 Bt}mam’ and two streams at foot of
2 X 3 ghaut )
% 54 x 3y - = 592 | Diers,
4
= 1,296 { Found
Total Masonry . 3 88 8- ations
1,29 '
18 x -——£;- Trenching rock for foundations
v 19 - (Sq feet)
T 216 | Superst
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13 400
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T enclﬁ}}, rock
Sq feet
(%4 L;h)l Superstructure

‘ 3rd Class
(15 Sticams )

T e et

i

|
\ =34 Piers
225
R
609
R
225
J—
S fect)
0 o (> 103

)
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. ~Dama For EsTryanig ; occed.nss of the Mairas Govers went, Public TWorls Department,
or 3tt€nd1m COST OP I:A ¢ v -
) R1H- . 471,
Do g t0 12 miles of y WORK BY SiLtinG Process | ———— Ith Hay 1571 i
! do bia am Channd at 5 ‘ ’ e e o R T - e
Do P anch chanp]g » 845 covlies per mule 9 Cool . ! {
. volies.
. Tieasatiog 3,600 fulic yards of o, e , 1 (1= Lo Jor meerd wE 15T
Total Yards of eqri), at iO bl 10 »” g tire f_) ¢ g twcitenvlie it oy Qpiver by water posel One machine w1l manufac-
ota ’ cu . " C.y vr .
alfiabour for exccuting 3.6 1€ yards per man Low0 ¥ Crortaqeadiy of 9 Do the o tof which will be as follons — f
* Cost ¢ § 5,600 cubuc _— \ Es A P ,
a1 g ‘
3,600 do at10 4 yards of carth-worh 480 | RSP ’ 7 80
yard » cubie yards I -1DLas per coly _ " ' - 7o e, spraalin e, 12 conlied, 5t 10 A3 e
wupees 300210 v N RUPC(‘S 200 i IS TN ls 1T SAon 1, o h] o 9 e, at ]‘\U"C‘ 4 ]1 1, 9 S 0
< cubie yards for one Ru ol ) T o 0 )
lupee, o1 Nepees C-1-4 per crlic | Tars) frt) culie T s 2,000 b feo 10 00
. —————
£ Vet ) , ¢ o
\ III —-p — i1, < Woofetefe cran, Vb AYROT FFLI B ¢1-1-0gc-ton « 1,003 9 8
— s
‘ ATHOR EsTIyAT, it ; d okl st 0-f2preehd 59 6
- ' '\’L‘(
t . G €osT o Earri-worg py M 3 .-) - g e ... ab ,, 0-1-2 do - 5 9 6
. gxmmmg 1,000 cul, Asuan Lazous ’ P Wb ot 040 o 13 610 ‘
? u 1C . 02 r \
g laring stcnes, root Yards of eart, 9= Rs A P °* : Co Flrnavag, g ¢ . . 10 00
Loading wazmgye " 0 230 coolies, at 10 A j e fraw s, o 2112 6
U 4440711008 L] Q -\npas .. 156 4 0 - — N R
nlO&dmg & * . e 80 do do Q1) § . \ :
: Laym” m’d r!l'(‘&(hng» rammino . . 123 do do 1812 0 ‘ 1o o cost of 210 J cubie feet of ecncrete 1'050 0 0 . ‘
) - 5 i re-laying rayls & ete 5 d w20 ; 3 T 8 0 :
T 0 do .. p 0 do ] G114 0 i Do 1 culns fout  do 0 8 0 '
: ransport ¢ ! carpenters,
IS 0 d 8, at Pw 1 - - 2
am 169 bullocLg 2t I 40 coolies . . ! n: § 0 i - . é
5 o & fapee 1 L, 2% 00 : Vo [ha1s gon §oTHEATING €T OF Gr7ing CHANNELS i
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R - LU L
' i 0 7105 R SV talen gt gnaverige of 4 o1, arn 1 of section to ho exedd ated will be} X (G+14) X
1 ! N - H cT
(== 8 Aunas neatly) N dalorg v ;\ G- 104 7Y Tl fictor 513 culae fot (=2 (ubre yards near §) e :
———— 1 [FANY DI 2 E
o IV —p 2Llaeyerke tdinad 8 Aopnns :
AT .
, A FOR ESTINATING cos . j . Lo I 3 (h)—1 st l:uul.fuf/itma Jvwashs Qi eam . gy x24}
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4 > M _— +1 O d
; \& wos(: of cement 3 England (@ )—Cenent 4 "L ]; S4 5 =13 gjure foot or o) it fect (= 13 cube yards pearly) per 53 !
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C! -— f‘%\: @-&Cgapata’m ' 1-12-6 per ton rs 4 F } ()‘ Wy, N "'1 ;“ it 4 A 1as FT 0 l\lhl'\‘ :
) o4 X ;; o 'NT . . - ~ a B 2rTv L W I{h ‘ J]")‘vq 1 .\ RIR} l‘\r ) it
- 3 V8D 16 4 0 .1, /M 3
i (= > </ ’,’ ~ gapatam to the Pe, ryaur . s 0 0 ! D tics Y3 and wouden trenzl 3 der (russin3 FAvINes, 5 Rupees per yard. §
) \/\_/~~/ . . 7 s . - H ,?
; 40 0 0 . —_— ? ]
— ! ’ -
Q . Total cost per ton .. 81 4 0 { . V] Dt 1o LTI (118G €or T OF DLASTING | g %
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Co \ LN - e i -
; Four ty, 80 eito of dam, o’neb 0]:(8’ at 10 Annas ; PNIRN Pogacdo . O 270 0 O 24
§ P8 per da 0at’s crew . s 2 4 L (fpoader, at 6 Auaat T Ib -
¥, 6 of 4 312 0 1
» 0 culie yards men, at 10 Ann - N NASD) fard ' ) a5 0 0
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Total N
ESTIMATES. % = = Rate Amount
’ I—Szltl i ; L //
——— ng Apparatus and Channels o 1 | Quantity //__..-———/ as A P s, &4 P
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. ) 1s were chosen not only as being
Tools, Plant, and Maclanery —(Concluded ) ‘ ‘ | lake about 163 or 164 feet. These 13’1‘3 SWork to be executed in the least possible
== | economical, but chiefly as allowing the . dam would be
(f)—d 2s A P bs A P . time. as the’; fme Tequi red for the construction of the escape and dan
2 thirty-horse po;er pt];cxflrlantéisﬁozhm“mg waler \‘L abOI;t equal f
1
o foct per minute, at £450 exch pumps for rang 150 cubo - o loarnt that 1t is in contomplation to fix the ordinary level &
0 feet 15-1nch dehvery and suction pipe, at £0-16-6 P 9,600 0 0 2. 1 have since learn o the escape crest to 210, and the top of
1,200 feet 11-inch discharge pipe, at £0-11-0 foot per foot 5725 0 0 . the lake at about 200 which would bring 1d the dam on
Bolts, bends, ete : ! per ioo . 6,600 o 0 ¢ ? " Would, of couise, benecessary to bu1
1 f}fteen-horse power turbine, with pumps for 1asmg 75 cub 900 0 0 the dam to 240. In thiscaseé No. 2.

. 3600? Otflv{ater per minute, £280 £ ubLe 2 80 pn site No. 3, not, as PrOPOSed by me, 0B = ) that
3 eet 11-inch delvery and suction pipe, at £0-11-0 per { 5 0 0 0 ) y tlus case would mt differ materially from tha
]ﬁml)t fe%t S(imeh dischargo pipe, at £0.7 4’pcr foot per foot ;,Jgg 3 8 i 3 The cost of the gscape 1n tas

olts, bends, etc - . )2 level
Carriage of 120 tons f : - 800 0 0 of the u ite at the 174 feet i€
per ton 1S trom I“mdm“ to the Perryaw, at Rupecs 83 t ppet tamn 3 486,800 cubic yarcs of eal th, of which 2,017,300
Fixing T, - e | 10,200 0 0 Lo 4 Thedam would cORMR D~ 0 1er having to be dene by manual labour.
‘ Repairs, maintenance, ote. o4, O?(_) 0 0 N could bo executed by silting the rema S
.. . 5,600 0 0 . f f the earth-work (by manual labour) has been
. 50,000 0 0 5 Inmy eshmatos the cost 9 this would be greatly increased 1if the dam
Total for Tools, Plant, Machinery, cte 1,63,000 0 0 gﬁ\ taken at 8 Annas per cubic )vard, btut he nercased dzistance from which the caith
" 0 -
SR - had to be raised to 240 feet, W13
— would have to be brought dopting the following
< ost 1n adoptin 5
\M%“Oﬂ of the abore charges ) 6. T beleve I shall not be o“cl'ebtlmatmg the cos PYS
— (@) . , - rates — 8 Annas per cubic yard
() | ()| (@) | (e) | (f) | Total ] . unas p
! Up to 180 feet 0 fect ¢, ] n
Do a to 210 tec
Dam and Culvert RS RS RS RS hS RS. RS l < 1 10m 180 O 12 M . T Y]
Escape - | 49,0004 19,000 4,600 7,000 10,000 - 89,600 ! Trom 210 to 240 » £ the carth-work of the dam
Cattmmg ., 15888 8,4001 1,000 " 20,404 l' hese data 118 found that the cost »f the 905 fect dam on site
: : ; a
gﬁ?d . ' ggg T ) 2,200 ! 7. From these 0 agawmnst Rupecs 3,68,00) for the 205 fec
Silting apparatus T e w050l 0 ggg | would be Rupees 9,99,800 28
¢ » ‘ ie . ek J (9] s
- . , . l No 2 the length of
Toal | 67,000} 19,000 ' ’ 1d be an nciease of 119 fect m the leng
: ) 9,000 o wol
%N ) o 8,000 | 10,000 | 50,000 |1,63,000 [ 8 TIn addition to tlus tz;iker ot the base ard longer at the top, the aica of

T g the culvert, the dam beir8 ter, and mo1c g1ound would have to be cleared for
er
’ stone revetment would be great=

- : of
P Abstract! [ N h munor items would add a further »ypm
*\ stiact: Estunate for Head Worlks RS ‘ the excavation of earth. These, with ' . ?

. I —Silting apparatus .
rey - 4 APDuTatus 94,000 about Rupees 70,000 to the cost of the dam

(11 —Dam and C ’ * ser
ulve
o NP 111 —“EScapew .y ft t e 7,87,000 q,ter'bhed ndge would require a dam with 2 maximum

e -'“"'":‘L

??x ,ﬂf %IV‘?C“m“g"Zlimugh ‘Vﬂt‘er—she i - 3,80,000 . P | L 9 The gap 12 dtl:il‘:woul 1 cost Rupees 1,70,000 against Rupees 56,000, the
N :; Jr‘ﬁfktﬁ,v}; :Bm\;aldl A t ‘ ) 154%(())(())(()) 3 , | estliltto(fl 70 ftez? taliz cutting and slwce dam for the lower level.
‘?i:'? L ooovn :‘-Estla%l:’ism;ﬁt; ’ ' ’75:000 | } e voq for contmgencics repairs, and maintenance of bm(lldmgsi
o ( - VIH':'ITWhmmary e ' 85,000 ) '[ P tool s Charcgs for estabhshmen’cs: would also be largely mnercased, ane
/ ‘\:r AP ”n < N Penses _ 30,000 Lo ools and plant, an tho bead-w orks would be rased from Rupees 16,00,000 to
b d {“T”TII&IPTON Covry {M:f,j-? ’ Total i_(:P,—O-O“,_(-)Ea t ?:10;2221;; 81(1)60((3)(())31; o e
} hﬁﬁmvember 1870 s B i (Signed)  J. PENNYCUICK, Coptam, RE, \ Lo I " ’,I‘l ) 1 dtonal amount of labour requued (allowing for materials, tools,
f Y. Fe R N Ezxecutive Engineer. , ele,) 1s nearlle ath :; of 1,200 coolies for 1,000 days
/ ‘%« ' ~ e f \ ‘ , 9 - ’ I have assumed 1,200 as the greatest number of coolies
K . © ' MEMORANDUM | 12 Inmy caleulahions ne time , the extia labour 1cquited will therefore

likely to be available for work at 0 - for five seasons
bo that of our whole ayalable force for 1,000 working days, that 1s, forfi )

cars, and a
this involves a postponement of the completion of the works for five yca1s,

t
sacufice of revenue to the amount of 273 lacs of Rupees.

IN the project for { .
November, Ii)t; i'aq ggi:gfegli’srs;on of the Perryaur, forwarded by me on the 14th
nd the crest of the escapela P 2ce’ the top of the dam at 205 feet above datum,
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. 13 Thesole advan’egge to be gained by this 1aising of the lake level 1s the
storage of more water during floods

- .14‘: Thﬁ qu.qnh:f}cistgred between the noimal level of the lake and that of
tho escapa cnesﬁ would be—~? . °

© >
y ®

* For the.260 fc’é.t-'l};w?cl =t
Fdr the 161 fogt do~ "o«

. - s -y .:.a" 89,008 " T
Between the normal lake leyd and'the miasimum level during an excessive flood—

For 200 feet . > 1,06,927 cubic yards.
For 164 feet . s 77,020 ,, ”

» ! :

That is to say, that the Ligher 1ével would allow 12,397,000 culne yards more to
be thrown 1nto the laké befre any water passed over the escape, and that during
an excessive flood, such as nay perthaps be looked for once 1n twenty years, the
higher level will waste 29,807,000 cubie yvards less than the lower one.

15 Tor fieshes smaller than that given in ny Table No 4, the one level
would be as good as the othey

16', We have at present only one year’s obscrvations of the actual dischaige
of tho river, during this ye

&

1 -

26,711 cubic yards

-]

a1 there was only one flood which would have passed
over the escape for the lower level, and 1n this case the saving of water would have
been the amount stated above (29,807,000 cubic yards) In ordmmary years such a
flood as this would not be likely to occur, but there might be two or three smaller
ones It is probably taking a hizh estimate to say that in an average year the

amount of water saved by the use of the higher level would amount to 30 millions
of cubie yards N

17. The ?ﬂ'ect of this inereased storage will mercly be that the lake will take
a Litle longer in falling to 1ts proper level after a flood, that 1s, that the high

;ixscharge through the cutting produced by the 11sc of the lake will last a few days
onger with the largor lake than with tho smaller one, Tlus discharge varzes from ’
675,000 cubic yards

T (196 1o 1per hour at escape crest level to 1,100,000 at masimum flood
A S‘c ), aillc 18 probably considerably more than the channels from the
Py and nixgoomy (neither of which rivers 1s hikely to be very low when the
Horeprian | 00¢); can cairy off, any addition to 1t, or increase in 1ts duration, will
thorclor ‘hy cause morc water to pass down the Vigay into the sea, whete 1t
: S much wasted as 1f 1t went over the cscape 1nto the Perryaur.
18.  In point of fact
feet would
of water w1
into the A

, the effeet of raising the lake level from 164 feet to 200

Scenzlto be this that 1n an average year somc 30 nuillions cubic yaids
8o down the Vigay into the Bay of Bengal instead of down the Perryaur

rablan geg—
3 sowewhat 1nadequate retuin for 874 lacs of Rupees

19, Thaveh .
from cost) of csn sltherto said nothing about the wmercased difficulty (as distinguished -

overlooked structing g d}a,m R40 feet high, but this1s a point which canuot bo

20. I believe tle 205 ¢l o
but to be very near the 1?1:; t dam proposed by, me to Le thoroughly practicable,

of the qum limit.  If the time required for the construction
ten ;:Q:S( ‘;)I:ft cIou]d be redye d, 1 should be very willing to lower the levels five o1
= ’ should ho velyy doubtful of the wisdom of rasing them All tho
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%
case 1 the height of
high would cver be

e~

difficulties to be orcountered increase so much with any ner
the dam that T question very much whet'et a dam 240 feet
completed at all.

. do with its
21, TIshould certaraly be extremely unwilliag to have anyuun]fetzm:loye 1
€Xccution, while nothing would give me greater pleasure than %o

carrying out the scheme proposed in my former 1epott.
30th December 1870.

Captan, R E.)
Exccutwe Lngincer:

—
4th May 1871, No. 1,236.
Owprrup that the Note by the Chuef
Engincer for Irngetion, with the fa(fe:cs’
* accompanymng it, be communicate
*Mr R Smath.
2. His Excellency the G ernor in Council has:notlce
the care with which Captain Pennycuack has drawn up his repor
°onnected with the head works of the Perryaur project, but His

that, whether from misconception on his part of the terms ‘;E; coen 1 England
Was entrusted to him, or from his supposing that what he

me differing
Varranted g departure from his 1nstructions, he has worked Ogt Z;ctl}i valuo of b1s
;naterlally from that required By s0 doing he has much reduc
abourg . L of £50,
; uie
3. The Government authorize the payment $0 Captalzl uzi:ﬁz obtamn 8and
ot o Controller of Public Wotks Accounts b ort to what head of
bransmt to that officer a bill for that amount, and he will rep

®harge the cost of the bill should be debited:
(True Extract )

1, R. E,
. CARPENDALE, Colonel,
(Beed ’ Secretary 1o Goveriv

No. 72 * ORDER THEREON,

et

d with satisfaction
t and the estimates
Excellency regrets
n which this work

nl

-

ToR Smith, Esq
" \ :.ptam J. Pennyemick, R E
he Controller of Public Works Accounts
n Acting Ch, ef Engineer for Irrigation.
»»  Supermtending Engmecr, gth Division.

+ T Augustin

: : tment
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Read the following papers —
No 56

No /. Note by the Cluef Enyncer for Iirigation

870, No 1,236, the preparatzon of the designs and
t hoad works was entrusted to Capta{n Pennycuick,
od t» England on account of his health, and
this Officer has transmitted & Report, dzted 14th November 1870, together with
estimates amounting to Rupees 16 lacs, tebles, and plans lustrating this part of
the project. My examination of the papers has unfortunately been much delayed
owmng to the plans Laving arly two months to get to Chetterpore, and

taken ne
: back to Madras, by banghys -

9 Captam Pennycmck has gore wnfo the subjeet 1n a very careful manner,
but he has anfortunately not acted upon the decision which was come to with
regard to the way in which the proshes 10 the Perryaur wete to be passed down the
river, duing the construction of the e1nb3:11knlent, conscquefltly much of the time
which this Officer has devoted t0 the preparation of the estimates and to detailed

After the construction of a culvert under

thiown away.
sed and considered, as one means of providing for

the discharge of the water, it was decided that a tunnel through the ll spur,
=]

formine the right abutment of the bund, would be the best and most economical
: . . Vg =
° . nt the waterway required for avoiding nsk of

to accou

ander construction. The area of waterway to
2,000 square feet, 1,666 square fect beng that
um discharge of 75,000 cubic foet a second,
o hour, with & velocity of 45 feet a second. The
d to be atout 330 yards, and its cost about 7 lacs
1ch indtced Captain Pennycuck to design and
paragraphs 41 to 48 of lus repoit, and tho
lar dimensions he has selected are contained

L®

Ix G. O of the 12th May 1

estimates for the Perryaurl Projec
who was at the time about to procc

~ ey - -

-

L ]
ot At L nom e

calculations, has been
’ the bund had been fully discus

arrangement, taking 10

accident to the embankment whale

be allowed was somewhat under

required for passing thee
or 10 millions of cubic Yafds a
. length of the tunnel was suppose
of rupees The circumstances wh

f estimate for a culvert are given 1tn
¢ huch led to the partict ‘
onsiderations whi 11 be seen thas he has proposed to carry out e work

-~ r 1?1 [;zzag;;g&; y4?11’g-)6568n;1:n2;ner to that nitended in the mnstructions furnished to
him , for, whereas 10 thes Lole of the water was to be passed through the

. tunnel m’l 4 the bund Was to be thrown ertirely across the rver after the com-
pletmn’ of the tunnel, Captain Pennycuick proposes to leave a gap m the first
instance, and to arrang® to close th‘ls, after the flanks of the bund have been thrown
up, to a height of 150 foct, or & little WOT® 1R 60 days (pamagraph 57) More.
over, mstead of & tunnel, the length of which was to be 1 excess by 12 feet of the
o bund, the culverthas been designed with a length of 638

together with the reduction of the water-

. " width or thickness of th
d thas alteratiot
way fiom 2,000 to 649 square fect, lhas

instead of 990 feet, an

stimated mazim

S
- Ak o a3y

:‘57_3 dimnished the cost from rough estumate
. ¢ Culvert 2’}3‘6’0‘60 of 7 lacs for a tunnel to the amount,
Jools and Plant 51247 Rupees 2,70,000, allowed by Captan
, ' ———= Pennycuick for & culvert  Whatever
2,70,00
alternative mrangements this Officer

| dyocate, lus fist duty was fo design aud
ht proper to a ) g
might have lumself $houé prop o with lus nstructions, any suggestions he

estimate for the works 10 accordanc

f -
+

1
‘ {
!
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might have added would have received every attention Asit is, after waiting for
roany months, some of the information expected has not been furnished, but, in 1 . i 1

Lieu of it, something which was not wanted has been given. : , i ! ‘ therofrom deduced will admit of considerable reduction. It will not be necessary

3. It will be noticed that f f cul . ] to pay cooles 8 Annas a day, when

. , per squate foot of waterway of culvert of two-thirds No I they are sick it will suffice to give them

the length of that of the tunnel, the cost would be Rupees 416, equivalent, for ‘

7. Captamn Pennycuick’s data have been carefully prepared, but the rates

their rations, and 1t would be & premiam On idleness to pay them under such cir-
)

':1; agrx;’e?(t’zi length, to 624 Rupees; that,of the tunnel would be Rupees 350 per rcumstances % Annasa day; the per-.cent;gﬁ of sm}cé nalx;elir, 120 ;zt of l,liO, 1mzaty
which Captamn Pennycuick has hardly taken into account. It.; 1s a material which L 18, exclusive of‘ that of tge :ua:e e boasafo a I;d  derate estimate, and the
must be kept perfectly dry , its quality varies considerably ; it might or 1t might , yards; 20 cubic yards the lp e would ok 1t approximato to this

not do to use a concrete containing only sne-ninth of 1ts bulk of cement, and, lastly, * reduction 1n the rate. of cooly Lo oroposition which T made 1 October last, for
the construction of piers and arches inthis material would require some practical "o 8. In connection with '“f;iP tI;he Per;yaur and making 1t the storage reser-
experience before it would be safe to irtroduce 1t at a great work of this kind ‘ ' increasing the capacity of the lake ; ennycmck e o] memoranda :] o
5. Captain Pennycuick’s proposals to use the surplus water for the purpose voir, I have received from Captalli 26 ho deems the objections to such a., modi-
of rasing a supply toa level which will admit of silting being carried on for the { ° + { 30th December 1870, pomnting oY Zave e or less force, but his estimate of the
upper part of the bund are worthy of coasideration  In Estimate No IX he gives | fication  Some of these ObJe(;flo:ll: th of water appears to ;ne based on 1ates which
the cost of the machinery required for raising 23§ + 2} + 1} = 6} cubic fect a !  expense of adding 39 feetto & Z stP lace,1f water be artificially raised for silting 1t
cecond as 50,000 Rupees, but 1t may be noticed that the allowance of piping seems { /. arequite inadmisstble. Inthe ; (E)st " 1t 1t some 40 or 50 fect higher, or even
to be much in excess of what would be necessary. Mr. R. Smith will be able to ; would add not very greatly to t1 e o e hin In the nexb place the rates
determine approximately, from the information given, what sum would be needed [{f more, seeing that the power, surplus Xler t],lan silting s t:eams, might, 1f the soil were
on this account In Estimate I. the cos, of the silting channels 1s entered at 44,000 : -4 for earthwork, executed by means 0 e epposed by thus Officor Lt thon mo ono
Rupces n addition to the machinery already referred to, 1t may be noticed that of '+ \ carried on coohes’ heads, mount 1:1Pt1 o cost per cubic yaid with-a tram would beno
the Rupees 11,441, allowed for Portland cement concrete for the dams at the heads ¢ 1 would dream of so carry1ng it, an : 1 thn st tho lower level, soemng that in s
of the silting channels, only from one-third to three-eighths would be required for ' nore, or but hittle more, at the hig lermdwft o1 start fiom abo:e e Tovel of
rubble masonry, a material quite suitatle for the purpose, the rates for the earth- l case the trams would Dbe la}d at & rlooket’i the whole object of raising the lake
works also, zede Data V , are probably much higher than will be 1cquued. | lelivery  Captain Pennycmck has (;VCWG  Beoat for the land fo bo t;rnrrated.

6 The arrangements at the wataushed, xefbred fo In peragraphe 115 o 118 urface, which 15 the securl: £ ;flf {))lc; r;1ec¢ssary ; what that amount sho:ld be
£ Not G o0 9&1 of the Report, would not do at all. The ! A certain amount of storagé 1 more ¢ar efully than was done by me in the

;n§lzv é);{g%r%g?o’ %\120 of o8 6) e » 98 maximum quantity of water required ) il be worked out by Mr ?birénwhatever by oy b, 16 5 essential to the success
for irngation in Madura will be about ! ough sketch of October last, onZi odon a low level if possible, but, 1f I~ be not

~ .
1,955 cubie fect a second, whereas Captain Pennycuick would send mto th f the project. It wiil be pr "+ & high lovel. Captam Pennycuick’s memo- ;

Surulyaur 1 ,103,000 cubie yards an hour, or 8,272} cubic feet a second, and this i acticable, 1t must be obtams o his 1cport:
would, first, swamp the countl:y , sccondly, occasion a great waste of water, thirdly, f , . ’hndum will be found appende : z theso papers, with the plans 1ccerve 4 with the
leave the canals 1n Madura without any adequate suI?I)ly during a great part of the§ ‘ }' P70 9 1 beg to recommend © Ilga e 1o wall find much of veluo 1 them,
irrigation season; there must be no waste except in extraordinary fieshes in th g E ‘ report, be transmitted to Mr a hcabie to the cireumstances of the project as
' derryaur, and then the surplus should go down the Perryaur, and not across th ; though much of the detail 18 1D2PP ?
water-shed. The regulation at the water-shed should be complete, and the wates ’, ' now ascertained. Las forwarded a Il for £41-18-0, being Mr.
required, and no more, should be Passed through the sluices at that point. The | ) 10. Captan Pennycuick :; ' mounting tho plans, and he has alsz pad
arrangements required for the utilization of nearly the whole supply of the uppe! Stanford’s charge for coP)’lngo 4, e tnentions likewsse that he was put to
oxt of the Perryaur have been skeiched out in the note above referred to £0-12-6 for havmg.the report ;tfnford's office for the purpose of supervising the
Mr. R Smith has since stated that he thinks the requisite amount of storage ca , some expense 1n visiting Mr. ck carried out his 1nstructions, 1t might have been
pe secured at 2 lower level by tunnelling under the water-shed 1nstead of cuttin . plans ~ Had Captain Per{nycu‘tlces by & considerable payment on account of the
through 1t, and thus maling the lak 1 proper to aclinowlfadge his ser I as 1t i8 I would recommend that he be pad
e Captan Pennyemck has taken 157 1 b8 woter for some depth below 155,* th y tume devoted by him to this WOr%s \ £ s d
Report, paragraph intended sill of the cutting, available - The amount of Mr Stanford’s hill .. 4118 O
and 1f this can be economically accomplished the alteration will be advantageou > Do of chaige gor COP)ng re.zport ‘ '(7) 152) g
The grrangements are being worked oat,1n detail } . \.(\«,‘ For travelling cxpense o
L , : § ‘\1 !
’ 19|
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Plans Nos 5, 6, and 7 are useless, all the rest will be of value, although som
them will require modification . ° © of
(Signed)  J. MULLINS, Major, RE,

Fort SsiNT (GEORGE,
Cluef Enineer for Iyriation,

28¢h February 1871.

Fiom Captan J PENNYCUICK, R E, Executive Engineer on
special duty, to the Chief Engineer for Irrigation, Madras, dated Hampton
Court Palace, Middlesex, England, 14th November 1870,

T HAVE the honour to forward, herewith, the plans and estimates of the head
works of the project for the diversion of the Perryaur, entrusted to me by O. G

No

No. 1,236, of the 12th May 1870, toge'her with an explanatory 1eport L

2. It was impossible for me to send these papers sooner, as my health hag
been so uncertain since my departure from Madras that I have not been able to

work regularly until within the last few weeks, and you will readily understand tha!™

the amount of calculation to be gone through has been considerable
3. 1 have endeavoured to make the report as complete as po.ss1bl
avord any nccessity for reference to former papeis upon the same sub :;
4. I enclose Messrs. Stanford aad Co.’s account,* e

80 ag

amounting to £41-1¢
for copying the plans , I have
the sum of £0-13-6 for
my report In addition to this I have been put to some charge | f
travelling expenscs, as the copying of the plans had to be doni n P OI
!m.ve had to vistt Messrs. Stanford ard Co.’s office frequent] oo o

intend them, but I am unable to state exactly what ths expzr;slenh(;zdzr . Z‘:P:};

cen,

journeys 1 question have been so mixed up wi
that I cannot separate them. P with those made on my own affair®
5. I shall be glad to be informed

Madras Government 1n connection wath

Ed }

* Paid by me
the copying of

of any orders that ma b the
this project, y e pasS?d b}:

e S,

Report on Project for t}

ie dvversion of the Perr
TaE project for which plans and es ! v form
diversion of the Perryaur river from its
the Vigay, for the irrgation of part of ¢

timates are now forwarded, 1s for the

present westward course into the valley °
he Madura Distiict.

2. The present state of the dustri®
cannot be better described than 1
words of Captain Ryves t 0
dura District, consisting of the threa
ungalum, is a strip of country runnﬂr];’
marching with the adjoining Zemlndiul
on the west separated from the Dlndlgu-
#and jungle which extend almost 0" luﬂ
rivilliputur on the south, where they 7y
hauts, which here separate Butish te!

o
squé

t Introduction to Report ;
7th August 1867p on Porryaue Froject,

““The principal divisio

Talooks of Madufa, Meyloo:1 a(;fd t}}e e
vorth and south; its eastern’ bound S
estates of Shevagunga and Ramnag arg
division of the district by the mour,ltan
ously, from Nuttam on the nouth ¢ agl
into the general range of the Westero Gt
from the Tiavancore country, "

“Its area, 200

excluding uninhapyt
ed mountain and jungl about 1
miles, with a population of very nearly half a mlll;njunb A ,

™~
also pl }, |
P

—ty
S ol v e ’“‘"ﬁ\ /ﬂ-

i

R"z

¢
)
f ‘ The Vigay river, passt

v
A
v

\
f

i

i

iabove defined being about 33 miles

"
S

ng through the only opening 1n the hills which form the
the length of its course within the limits
In this length several river channels
are taken off, most of them to fill tanks
during the short and uncertamn period
of Vigay freshes. The prineipal chan-
e Tenkurry, the {‘I ellayoor, and the Madacolum.

western boundary, flows across the strip,

¢ Vada,” north
¢ Ten," south
“ Kury,”" bank

nels are the Vadakurry, th :
¢« The two first have the advantage of amecuts across the river at their heads,

the other two as well asall the other chaﬂno,ls’ aro supphied by means of temporary
spurs (made of grass and sand “‘corumboos”) run out into the river. The numerous
tanks supplied by the channels were many of them first-class reservoirs originally,
but are now so silted up as not to be capable of storing much more than half the
quantity of water they were designed to hold; they octupy a great deal of
valuable land, an d, in the attempt to get as Fnuth water as they require, the ryots
of one tank fiequently cause mjury to their neighbours above them by damming
up therr escape calingulahs and flooding land by the extended wator-sp read.

«Tlie tanks having become ghallow 10’ proportion to the area of the water-
o
spread, there 13 enormous waste of Water by evaporation. I calculate that this
b

waste amounts to at least 30 per cent. of the water stored.

«The character of the Vigay makes the fank system essential, For some
reason or ofher the quantity of water recerved into the cha.nnel of the river bears
a very small proportion to the rain-fall on 1t8 catchment basin ; the average annual

rain-fall at Pereacolum and Madura 18 32 Fnd 41 1nches respectively. In the
Cumbum valley (where no register has

* I should say 40 or 50 per cent more throughout been kept) 1t 1s at least as much* as at
the valley of the Sooroolly and Teviar— Pereacolum ; in the Wursanaad valley

it 15 probably less  Takung it at only 33 inches over the who.le catchment basin
above the Peranny, tt woul 1 amount £ 3,600 mullions ?f cubic yards per annum,
and supposing that only one-third of this found 1ts way into the stieams and tivers,
50 as to be available for 1rrgation, there would be more than enough (with due
allowance for the enormous waste ol tanks) for three times the extent of paddy

crop now raised.

“Yet it 15 afirmed on good quthority that 1 an average year not a drop of

Vigay water reaches the sea , but, I think, this1s hardly sufficiently well established
o bo accepted as tho fact. My belsef 13 that sufficient water for more than double
the present area of wrmigation docs flow down the Vl_gay, but that three-.fourths of
the annual supply passes down the miver at three times the rate at which all the
channels together can draw off the water from 1t so that, 1f the big freshes could
be detained o as to be spread over; saY» 60 days, instead of running off at three
times the rate 1 20 days, it would be found that there would be water enough
(1f the tanks could comtawn What 1t would be necessary to store) for double the
Present area of rice crops
re 15 DO doubt as to the main fact that the supply
y 18 80 Precarious and scanty that even in good
00 acres annually, although the existing
and have suffictent hydiaulic capacity

“ However this may be, the
of water obtained from the Viga
Seasons the paddy crop barely covers 22,0
channels and tanks command land enough,

B
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for the irrigation of fully doublia1 that extentbof crop éf only a sifli ient supply of . g, ; 6. In 1867 Captan Ryves submutted Zl :::Sa;ﬂfzi. tll)lzoiﬁf,te’rz:: ffl::}r: gerryam- |
water, delivered at a regular moderate rate, be ensured. Pt 0 G. No 38521, 14th November 18467 1nto the valley of the Sooroolly, a tribu- ¢

¢ This Vigay wrrigation 18 situated 1n the Madura Talook, the middle o | ’ , d for the distribution of the water-supply thus obtained 1n the 4
tho throe named sbove. In the Meyloor Talook thete 15 but one riyep o 1:31 of o tary of the Vigay, a(rlx OrTlrumun"alum’ and Meyloor. ‘
but & small stream, at 1ts northern extremty, under which a small exte;lt of 1 o L !} threo talooks of Madur, tljat the wformation at Captain Ryves’ command
receives a good and certan supply ‘All the rest of this talook ig dependent a{I‘ld i 7. It was found, Poweverat sunts, and it became necessary to make further £
irrigation on the local surface diamnage, stored 1n small shallow tanks the ma; o : was defective on soms lmporta‘nf fhe co:mtry and the circumstances under which
of them being mexe ponds Situated, as all the land of tlus talogk is’ Wwith oy investigations mto the natore 2 d out
rmiles of the water-shed, there are no well-defined streams ; the AJ] ! n g few the work would have to e cariie [

a dyke, turning all the hill streams to the north and south rouna_g_:my halls fopp,
talook. f the

¢ The north-east: monsoon, from which this talook receiyeg wh
get, is very ancertain so far south and inland, and the mountaing toat T
(the streams from which as above shown do not flow through thyg ¢
draw away from it a considerable proportion of the ram cloud
travelled so far.

am 1 doeg
O West of ,

$
alook) no dOubt
which may hay,

¢« Under these gn'cumstances 1t 13 not surprising that agriey]

are but seldom rewarded by a good crop  If the ryotis go fOitunat o

the ground as hard as brick at the ploughing season, the chances are chi Dot to finq

sary to bring the crops to matunity will not fall at the expected time TaM neeeg.
¢« And the cultivation of wet crops is hardly a less precarioug b;xsi

being attended with greater loss, and success attained generally at 0ess, falurg

of labour and money on raising water from wells and pools much €Xpengq

tmal Operatigng

¢« Almost every alternate season is one of scarcity in this talook
exceptionally dry year occurs there 13 severe distress, and the pop » 80d whep gy,

ulation ;
% Wnitten 1n 1867.—J., P y death and emugration, 1, 1861.662(1
’

and again last year,* 1 suffered gey
- 1 this way. erely

¢«If the water-supply in the Vigay were sufficient, half of Meyloo
irrigated from it.” ‘ re

Ould be

3. The idea of increasing the water-supply of the Viga
o y b t .
some of the streams which now flow through the hills to ttl"xe ’Wy Urning antg ¢

estern Coggt
very old one, and m?re t}}an one attempt has been made to give it practical sl,l;s :
4. 'There are in existence the remains of an old dam across the Saure pe.
e

one of the minor tributaries of the Perryaur, which appears to have been yellar
1n operation atsome former date, and 1 1838 an attempt was made to \conactually

. struct
similar dam a a
See Plan No 1 Cross a somewhg,

stream, the Chinna Mollyayy bt larger
’

wh
Considerable progress was made \thh :}f};

work, the remawns of which are stil] clearly visible, but for some reason or oth
1t was abandoned, and no attempt has since been made to resume it er

5. 8o long ago as 1808, a proposal was made for the diversion of the Periyay
itself, but does not appear to have received very much consideration, and althoy }Z
the 1dea has been taken up from time to time since that date, 1t 1s only within the g

. 1
few years that it has boen seriously considered with a view to active onerathSt
1 S,

the Sairveyellar joins the Perryaur,

e ey

P

ctively cariied on during the last two
tions have been &
> TheS? mveslttlgi embodied 10 the' papers now submitted to Government.
years, and their rest equire SOMe modifications n the details of the ariange-
Clrcumstancesdappeaér t(t’ 11.1 (%{yves, put 10 essential points the project remains the
ments proposed by Laptat :

{
tted by bim '
same as when first su;bml » ch map will Bhow that the project consists of two
9. An examination

ther 1n an enginceting pomt of
. endent of one ano g a
distinet parts, entu‘el}:1 ;ﬂiiilally’ namely, the works for duverting the course of
view, though conlr:eCthornthe dQistribution 11 the Madura I)}stnct of the water-
the stream and those ,

up d

B ply thus obtained. o or hes - .
1 1 Wlth theﬁ st part, head

,10. This report deals only work C

mark here, that according to Ca?taixl Ry.ves’ calcula-
the latter 1t 1s sufficient to re ¢ by the rosults of our observations during 1869-7Q,
tions, whach are farly box:ne ov ar will be'sufﬁcient for therrigation ot 149,000
the water-supply of the ,Perrya ¢ revenué of Rupees 5,50,000 per annum.
3

eld a ne
acres of paddy, and will yr 1 works 13 gow estimated at Rupees 16,00,000, so
11. The cost of the hea that even 1f the distiibution wotks cost

gves 86 as much as Rupees 15,00,000,* the

R,
b Captain ,
) %ﬁ;iesw?%seéggl ﬁfﬁg, gut ts estimat® ¥85 Lo vonue would still be nearly 18 per

doubt 189 | .
very hastily made, and there 18 10 cent. on the cost of the proj.ci*

k
good deal wnder (o P ¢ mises 10 the hills which separate the drairage basins

12. The Perryaur nvef Southern India, and, after flowing for some distance
of the Bast and 708 O outh to porth, 1t turns 1n about noith latitude 9° 307
with a course generally from 8 ]

to the west 1 by this chang® of course, 1t receives the Perya Moollyar,
med DY

At the angle for Moollyar, brings down the drainage of a
. hinna . ’ ) o
which with 1ts tributary, the Chy orth and east of the main river.

: to the n ’
considorable tract of cou;l o ds, from the junction of the Perya Moollyar with the
13. Running northwarcs

Perryaur, is a nearly straight valley,
See Plan No 1. formed in succession by the streams of
Moollyar, the Sarveyellar (a tributary of the

inna
the Perya Moollyar, the Chinn olling 1nto the Sairveyellar.

latter), and a small water-course ‘ -
13 o remarkable depression in the water-shed

lle
5 14. At the headtoffﬂ;;izfl’; leabout three miles and a half due north of the
zea%z; :hz T:V::ilﬁaogler:yaur; and 170 feet aboveits bed at the mouth of the valley.
por
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elements are susceptible of an almost 1nfinite number of combinations , the levels
recommended by Captain Ryves were—

Sill of cutting 129 feet above

* The datum level of these surveys s the top of

arock i the middle of the river at No 1 datum *
site, a,n% velrxfi;z;,lnly represfgnted the mean DBreadth of cutting 40 feet
summer level of the river surface at that point
and for nearly a mile lower down por Crest of escape 146 feet above
datum
Top of dam 166 fect above
datum,

Length of escape about 600 feet
29  Captan Ryves contemplated executing the whole of the earthwork 1 the
ordinary way by manual labour, but the introduction of the ¢ silting process ” by
Mr Meclvor, has so dimimshed the cost of this work as to render 1t advisable to
raise the dam and effect a corresponding saving 1n the amount of cutting required.
29  After a large amount of very careful calculation, I haye come to the
conclusion that the following proportions will be the best —
Level of cutting mll 157 feet above datum,
’ escape crest 173,
’ top of dam 203
Width of cutting at bottom 30
Length of escape ,, ,, 400 ,,
30 It does not appear necessary to detail all the calculations 1,
results have been arrived at, but I may mention that if all the levels were red
5 feet, we should save in the construction of the dam about 150,000 cubye uce(:ld
of earth, of which 30,000 would be from the part executed by silting anq 12%’21(;'0 8
from that executed by manual labour ~ Against this there would b an o ddm’
60,000 cubic yards of rock to be removed for the foxmation of e escape angnal
addition. to the cost of the cutting of above Rupees 20,000, besideg Othe; o an
alterations, the general result being that the whole work would cost about Rulnor
45,000 more than the present estimate. There would be no saving of thees
indeed, 1t 1s possible that the large amount of blasting required for the escape m:‘l‘; )
render another season’s work necessary, ght
3l. On the other hand, if all the levels were raised 5 feet, the additiong]
earthwork required would be about 30,000 cubic yards by silting and 132 000 r;)a
manual labour; the reduction in the quantity of rock to be removed flfom t})’
escape would be about 44,000 cuby yards, and in the cost of the cutting g, 10
Rupees 8,000, = abou}
32. If the same rates as those adopted 1n the present estimate were taken, th;
alteration would cause no appieciable merease or reduction in the total cost 0} thz
works , but the rates for earthwork would probably be slightly increageq as the
earth for executing the upper part of the dam would have to be brought ’from a
greater distince, the time required for the completion of the work would be
probably, though not certainly, 1ncreased by a season
33. It appears then that the level chosen is the most favourable 1n an econo-
mical point of view, and also as regards the time 1equired for carrying out the
works, since the time required for exccuting the dam 13 about the same as that for
forming the escape and cutting. If the levels are raised the dam would probably

” "
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d cutting would require more time. It
X . ed, the escape an g
Fake longer, and, 1fkl(m(’)(iuv’ely on this pomnt, but I doubt Whether. we could
is dufficult to speat D gkilled) labour enough for the execution of more

1-
command skilled (or at least semi-5% labour ¢
asting in eachl 8CasO

s from which the quantities of work to be done have
been deduced based upon careful and detailed surveys of the ground affected
een deduced are

th, with the exception of the relative
the depth of earth,

and actual exammatlondofarth to I;)e removed for forimng the escape, which can
o o epprommatmn, circunstances having pievented a detailed

(C) being made before the close of the last season’s work

than 50,000 cubic yards of bl
31 All the calculation

proportions of ro
only be considered as an 2
examination of the saddle
at the Perryaur.

35. The depth of earth ©
mate being based on the depths k

1 this saddle has therefore béen assumed, the esti-
nown to ex1st on similar saddles in the neighbour-
mined, and enough 1s known of the nature of the
hood which have been (:lxa . tole,r ably certain that the conditions assumed do not
ground on this onc to ren i;tu Ally existing; and that if there be any difference it
differ greatly fiom thotsle depth of earth 18 greater than I have supposed.
would probably be that the No. 95, of the 27th Aprml 1870, Major Mullins
36 In a Ine]nOlandul(:;; be found ab @ lower level than I have been led to
remarks that should tl:le rosed to reduce the levels by 5 feet. I do not thunk
cxpect, he dloulc.i be dispo Juotion causcd by the rock being found at a lower
this would be desiable, the re level than that which I have assumed,
. ock, a short il at any rate not be great, and wll
) glgtalg?:gweafehteartﬁltv]rz:t ooff tt}ilee ch%?lig?s as 1t be :conﬁned to a small area near the
appears 1n the beds of the water centre of the escape *

tual cost of the 6s¢aP% whatever may be the level of 1ts

Thus, although the aic uthqn I have allowed, yet the relative cost of an escape

crest, may be somewhat less at‘169 foet will remain the same, and the argyments

at ';he 174 i‘e:lt Ielv.elhzridie‘:;i wnll apply equally, whether the rock af the saddle bo
in favour of the hig

fow feet lower '
found at 190 fect (as assltlnr;edl) l‘}’;i allowed for the escape crest is 400 feet. If 1t
37. The length which

1d bo a reductionit the cost of the escape, but.; the dam
were made shoiter there Wou o escape crest lower) to allow for the incicased

would havo to be made higher (o ;Eer g a flood,  If tho escape crest were
(llepthhof xgatc;r v;vh}cllltmzlst‘;lg’zsjm might be shightly reduced, but the cost of the
engthened, the height ©

escape would be greatl}; 1111101;3':;;3“’ o cost for xlranous lengths of escape crest shows
38 Calculation of the

. best results.
that the length named, 400 feet, fg;:s ::Iihwork of the dam will occupy three or
89. Swnce the exccution Or , to provxde for the discharge of the river duiing
fow scasons, 1t becomes ne(;:s\sjoild be obviously 1mpossible to pass (at any reason-
the progress of the work-f “oh a flood 85 that shown yn Tables V.and VI over the
Zble ;:)ost) the dxsfc‘llz;rﬁlelzoonsﬁor any mlar arrangement, and out of the question to
am by mecans r

allow 1t to flow over the earthworﬁ-o ose between only two alternatives a culvert

10 We appear to have to © I the ll on onc side of 1t, communi-
underneath the dam, and a tunnel thiough tine
’ open cuttings.
cating with the 1iver above and below, by opP e
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41, At the time that I left India, the latter course, which was first suggested
by Colonel Orr, was believed to be the best, inasmuch as a masonry culvert would
require a large amount of skilled labour, of which 1t was doubtful whether we
could command sufficient to complete the culvert within & reasonable fime, and
would certainly cost much more than a tunnel of the same waterway.

42 Since I have been in England, I have had the opportumty of seeipe
Portland cement concrete used on a very large scale in marine works, and I m:
convinced that by the use of this material we shall be able to construct, in perfect
safety, a culvert m less time and with the expenditure of far less local labour than
would be required for a tunnel of the same capacity.

43 At Douglas, 1n the Isle of Man, this matemal is being used for the fac os
(not merely for backing or filling in) of the sea walls, and parts of the wall which
1 saw have been exposed for two years to the action of the sea without the very
smallest injury being preceptible. The steps of the landing quays are of this
concrete, and after having been exposed between high and low water for two years
to the full force of the sea, and to all the wear and tear incident to such g position
they are as clear and their edges as sharp as the day they were bult, >

44, At Port Erin, on the south-western coast of the island, the conc, eto is
exposed to a tfest still more severe. There 1t 15 used 1n blocks of from 1¢ to 18
tons weight for filling in, without packing, cement, or arrangement of any kind, the
space between piled framings for forming a breakwater, used, 1n fact, as pierre 7 e:- due
At this place I saw blocks which had been down between high and low water fo;-
two winters, and there was not the smallest sign of erosion or fracture op any of
them ; in fact, I should have been surprised to see the hardest stone in such a
position so httle worn.

45. In works of this nature, the concrete is not exposed to preciscly the same

action as in a culvert with water passing
through it at a velocity reaching occa-
sionally to perhaps 60 fect a second, but
the whole action of the sea on one of the
stormiest parts of the English coagt*

must expose it 1n another way to g fay
greater strain.

46. Mr, Powell, the Engineer to the Isle of Man Works, to whom I am
indebted for much valuable information on this point, agrees with me that there
would not be the slightest risk in using the Poitland cement concrete for 3 culvert
under such conditions as we have to deal with, and the question of safety being
conceded, on other points the superiority of a concrete culvert over a tunnel 18
undemable.

47. As to cost at the rate of 10 Rupees per cubic yard for excavation 1n
rock, the tunnel would cost a little less than a culvert of the same length and area
of waterway ; but the culvert, as will be

explained hereafter,* need only be made
to run under about two-thirds of the whole length of the dam, wheicas the tunnel
)

with the open cuttings at its two ends, must be made sufhciently long to clegy

both faces of the dam when complete This would cause the total cost of the tun-

nel to be considerably greater than that of a culvert of the same d1schargmg power
?

* The breakwater at Port Erin runs across part
of the chord of a nearly semi-circular bay
completely open to the south-west  Its mam
object 18 to afford a place of refuge to the
numerous fishing-boats which ply about the
1sland

* Paragraph 60

M
3§ -

“

—y

-

——i

-y T e v

f—— -

wi

{:

its construction would occupy certainly two and possibly three seasons, while the
culvert could be easily completed 1n one, and, lastly, almost the whole cost of the
tunnel will be expended 1n local labour, and chiefly 1n blasting, of which we have
already a large amount to execute for the escape and cutting, whereas seventeen-
eighteenths of the cost of the culvert*
is for the price of the cement, the amount
of local labour required being very tufling  This latter point 15 of the utmost
importance, seeing how essential 1t 18 to reduce the quantity of local labour
required as much as possible.

* See table of Data, No IV

~

48. TFor these reagons I have determined to recommend a culvert of Port-
land cement concrete, as the best means for passing the stream of the river under
y
the dam during 1ts construction.

49, Itisnecessary next to consider the dimensions to be given to the culvert.

50. There are two periods at which heavy floods may be looked for, namely,
during the south-west monsoon, which may be said to close about the nuddle of
July, and during the north-east monsoon, which may commence any time after
the bewinnine of October and extend to the begining or middle of December.
Simall f?reahesomay bo expected, and great floods are not impossible, throughout the

latter half of the year, but freshes of any magnitude will be very 1a1e except during
) 3
the periods named.
. t, therefore, be such thsat the remainder of
f the culvert must )
e bf;(li. Of'lt‘ll;: ::,gicll)znoa losed, a flood cannot rise to within 10 feet of the height to
o

whicha dam canbe cairied 1n the period
between the close of the south-west
monsoon and the commencement of the
north-east, or between the close of the
latter and the end of the working season
1 February,t the period in cither case
being limited to about 60 worhing days.

t The extreme unhealthmess of the {,’erﬁf&‘f;
country from March to June, renders1t2 SOonth&x
necessary to stop all work during these finto the
The working season 1s therefoe Iimite out
eight months from July to February, ot &
200 working days, at 25 days per mont

52. Tt iscalculated that if the whole breadth of the river were closed at once,
a dam with a top width of 20 feet, and front and rear flopes of 2and 3 to 1respec-
tively, could bo carried to a height of about 110 feet within the period named. The
culvert must, therefore, have a capacity su‘fﬁme.nt to prevent a great flood, such
as actually occurred in November Jast, from rising to a height exceeding 100 fcet.

53  To effect this the culvert would requue a waterway of more than 2,000
square feet, and 1ts execution would take probably two seasons, a tunnel of the same
)
area would require four or five.

54. In order to reduce as much as possible the cost of the culvert and the time
required for 1ts execution, I propose to comph'ete the dam on the flanks and over
a portion of the bed of the river, befoie closm.g the centre of the bed, so as te
diminish the length of the dam to be constructed in the limited period above named.
This will enable us to carry the dam to greater height between the two monsoons,

and reduce the waterway required for the culvert,
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55. The present width of the river bed vaiies from 116 feet at the upper end

of the length coveied by the dam to 206

1'5‘1113 %?ea{f:tsffé?%em légt(l)ef?}‘zg’v %ut:l ;Igsg feet at 1ts lowef end At the latter

deal of this1s taken up by rocks and huge point the stream is very shallow, indecd

boulders half 1ts bed 15 frequently dry even during

December.

56. There would be neither risk nor difficulty in narrowing the aperture to

a width of 120 feet, and leaving tlig space for the stream to flow thiough fiecly
until the work on both flanks was carried up to 1ts full height.

57. Over this space of 120 feet 1n length a dam with a top thickness of 20

feet could be carried 1n 60 days to a height of 150 feet, or perhaps a Little moze.

The area of the culvert must, therefore, be such as to prevent a flood froql nsing to
above 140 feet.

58 This will be effected* by giving to the culvert the dimensions which are

* See Tablo VI shown on the plans, namely, three arches
each of 9 fect span, and 20} feet height

up to the springing of the arches—tos] area of waterway 649 square feet,
59  The culvert might Possibly be made smaller, as 1t is not hikely that such
a flood as I bave anticipated wil} occur during the p
central portion of the dam ig executed , still we know tl
and may occur again, and it secmg bes
may reasonably be considered possibl

articular year 1n which the
12t such a flood has occurred
t to provide against the greatest risk which
e.

60 The dam will have 4 front slope of 3 to 1, with a fop w
from 40 feet in the centre to 20 feet at each end ; but, in order
much as possible the cost of the culvert, I propose to make 1t of su

idth varying
to reduce as
flicient length
to carry a dam wath a 1ear slope of 7 to
5 only, * this will leave an opening in
d of the culvert, which will have to be
completion of the remainder of the dam.

* See Plan No. 7.

the dam above and beyond the lower en
filled in after the culvert 1s closed op the
There will be no’ dfficulty in making ther
tion stated, and, as the water aboye the

o
140 feet so l?ng as the culvert 15 Open, the mass of this portion of the work will be
amply sufficient for stability, Indeed the culvert might be made even shorter

than I propose, but that the OPéning in 1ts rear would then be more than we could

be sure of being able to fill up in the period between the closing of the culvert and
the end of the same working season,

61. To repeat the princ
Level of top of dam
Crest of escape

Pal dimensions of the various parts of the work .—
205 feet above datum

174
Sull of cutting . 157 7o 5
h » ” ”»
Top thickness of dam g4 centre 40 fect
Deo. do, « at ends 20
Front or upper slope R tol
Rear or lower do, . 3t 1
Length of escape 400 feet
Bottom width of cutting 30 feet

— A

\,.,.‘_u-nnn B L W g R o) -‘.!J‘.-... +
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Culvert to consist of tlree alciles, each 9 feet span, 204 fect high up to springing,

and 25 feet to crown of arch, area of

e S Of -

* This 1s somewhat more tﬁ]an g)lf n}:hcgm;lgg the VWaterway 649 squalle feet, thickness
the dagx alt< this level, fﬁe c?llvert to be bult above crown of arch 2} feet , total height
river bank reguires

gomewhat obliquely to the general line of the 974 feot  Thickness of prers 4 feet, of

dam foundations 5 feet, depth of foundations
4 foet Lencth of culvert 658 feet.* Sill of culvert to beasnear datum level as
ce ength of ¢
possible,

cheme being thus decided on, 1t remains

62 The man ouﬂm?ise (())ff: (t:z:rysmg 1t out, gIt; will be understood that the

to conuder. in detanl the mo ort. as necessary for the completion of the works, is

tine mentioned i this repf ,the execution of the road to the site of the dam,

exclusive of that required for - which is believeds to be now in progress,

t It would be convemient that dthte 1?1;":1“;:33 and which must be completed before the

required should bef&ansspeogst:n bgfore that m  actual execution of the works at the

l:vziﬁl:hatthteh:vo?ﬁg ag‘e toebe commencadé as }(1)1: Perryaur can be commenced f The

roads are likely to be 1 better Gogahl‘grl yor Working season, as already remarked,

the transpoit of heavy loads i occupies fiom the beginning of July to
February than i July the end of February.

i ment of the ¢ silting channcls”

03 The ffi'rslt tl(;ing :O gfedCoﬁfnlr?; };\i:;lf;zlre;;ihe right bank of th: Perryaur,

from the site of thedam to

and to the Arinashi stream by the left bank (see Plans 1 and 2); atthe same time
nd to the Ari

ulvert should be commenced, as well as the
the excavation for the foundations of thec l ,

blasting away of the escape saddle.

64 As soon as the slting ¢
chemadu stream, which should beol()))(;
by the channel being only about 3,

hannel on the right bank reaches the Palgat-
the middle of August at latest, the distance
yards and the ground easy, the water of this

small stream will be turned into 1if, so
 These tuilines will be afterwards required fOr  pq ¢4 give a power for working the tur.

8 .
raising water for silting, see Pparaglap bines} by which I propese to drive the &
90-92

machinery for the manufacture
65. The Palgatchemadu s

and from J ulﬁ‘ lto Noveintl))f: ;:151 I}rom thz ailting channel 1s about 90 feet, and as a
per second e availa

turbine does a duty of over 70 per cent ,

ki
. —'X
the concrete machinery will be 7o

;
%
f conerete.
ot:eam has a diainage of about one squate mile, %

[

the available power at command for working
% 60 X 621 X 90

~ 33,000
the power actually required being not
d atavery pmore than 16
| Which may be more than double he . ]
tnfling coys;t, by stormng water dwing ' 66. The concrete-making machine

et fir wse durog the lipder about 6 feet long and 3} feet 1n diameter,
consists essentially of a hollow €3 In the mnside

t about 11 8
m the herizontal a

tl;rlllllng 0111 1t§ ax1s, W}uch&l:g:: f:::mlng 1ts whole length and crossing (in section)
of this cylinder are four

5 degrees o
about half the breadth of a Chmi{d O(f 1}?: concrete, are inserted at the upper end of
67. The materials for making

o , d over by the blades
the eyl d are thoroughly raixed by being turned over anf :)ge . ); dor they
e ‘;Y mdlel': an Aarethl m: txme by the longitudinal slope o y
as 1t revolves t the sa

i ly mixed state at 1ts lower end,
ssuc in a completely
\gvll‘?iuatl]{y sho fO;‘W deli:et:c; t;:;eance ;nto the moulds or frames for supporting the
€ they may be 1ec

concrete until 1t 1s fully set.

=211 hoise power nearly,|



68 The quantity which one machine will turn out is about 240 cubic feet 1n
an hour, or 2,160 cubic feet 1n a day of nine hours I piopose to use two machnes,
which will enable us to executeall the concrete required for the culvert 1n less than
100 working days. .

69 Wooden moulds or framing will of course be necessary for the piers and
centering, which may be easily and cheaply constructed with bamboos, for the
arches. The greater part of the culvert will be on the bank, quite clear of the river
bed A few feet at the lower end may have to 1un into the river, but the stream
hete 1s so shallow that in moderately dry weather there will be no dlfﬁculty n

he framin
sett1n7%'up1tn order togavmd thelabour of carrying the concrete to any great distance
from the machines, I should propose to mount these on trucks, rumng on re,
laid along the compfeted portion of the culvert walls, so that the machinery coylq
be run forward as the work progressed.

71.  The proportions of materials required for the concrete are given in o
Table of Data No. IV. The sand and shingle can be obtained in unhmited quant,.
ties from the bed of the river, a shoit distance above the site of the dam, to which
they will be brought in boats. . .

72. The stone will be obtained fiom that removed for the formation of the
escape, and will be broken up by a machine driven by the same turbine g works the
concrete machines

73  The stone-breaking machine consists essentially of two powerful o]

jaws, one fixed and nearly vertical, the other movable In a vertical plane op a
pivot at its lower end  Tlns jaw is moved by an eccentiic, at each revolution of
which 1t advances and recedes one-fourth of an 1nch. The distance apart of {
jaws at the top 1s about three tumes that at the bottom A stone being dropped in
at the top ships down until 1t 18 stopped by the converging faces of the JaWs, 1t iq
slightly broken by the next forward movement of the mnovable jaw, ang the pieceg
slide down until again stopped, and so on until they are small enough to by ot
at the bottom opening, the width of which is regulated according to t},q 8126 to
which the fragments are to be broken,

74, I have seen both these machines at work, and can testify to the simplicit
of their construction, and to the eage and completeness with whicl, they work

75. Towards the end of the season, when the water 1n the hill stream
to diminish, the ccnstruction of the dams for turning the Chinna MOO]])'ar and
Arinashi streams 1nto the silting channels, will be commenced [t Wil be wely
here to give a brief outline of the silting process” for executing earthwmk, and
of the extent to which 1t is g1 Oposed to adopt 1t at the Perryaur

$ beging

76 The essential requisites for carrying out this process are, o supply of
earth at such a height above the place where 1t 13 to be used in g dam o embank
ment, as to allow it to be brought to that place at a gradient which should not 1, o
less than about 1 in 20, but may be as much more as possible, and 5 supply of
water in such a position as to enable 1t to be passed through the earth quarries

77 These requisites being obtainable, a small channe] 1g made
earth quarries to the site of the dam or embankment, and the water
it, the earth along the bank of the ¢hannel ig loosened 5o as to fall int
by which 1t 15 carried down to the embankment in the form of thick

through
turned Into
0 the water,
mud, Qp
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arriving at the embankment, this mud being spread over g large surface the earth
sinks to the bottom, and the water 1s dramed off nearly pure, leaving the emth
behind in tlre form of very fine silt, which 10 a short time hardens 1nto a mass
firmer and more homogeneous than could be obtamed fiom any amount of manugl
labour.

78. The water thus does all the transport of the earth, and greatly aids 1n 1tg
excavation, the only labour requued
being that of a few men for watching the
channels, * keeping them clear of stoncs,
etc, (the channels themselves are meie
notches, of which a cooly ean cut a yard
In a few minutes, ) for making and keep-

ing up a small bank by which the water is kep.b on the top of the mam embank-

ment unti] the earth 1s deposited, and a certain number for loosening the carth

50 as to allow 1t to fall nto the silting channels. For this latter puipose I have

allowed} one man for every 10 cubic

t See Table of Data No II yards., Where the soil is good a cooly

5 or 16 cubic yards in a day of nine hours, but about the

;)Vg;:’];’lal{): Ot}:})?e:) lz;ldﬂ(;, 1;;: at the Dest places, is a gOOdI deal mfxed with roots ?nd
stones, and I do not consider that 1t would be safe to allow a greater quantity than
that named. f the plan (No 4) and of the Tables of Quantities, Nos
L H7 9;nd1;¥Iex‘iﬁleiZ;ntﬁat the supply of earth in such a position as to fulfil the

) ) d is not quite sufficient for the construction of the whole dam,

conditions required is no ;1 ve datum all the earthwork may be executed by the
* 80. Up to 70 feet al Osuﬁiclent earth could be obtained to complete the
siting. Above that leve but as a certain amount of this can he brought to the
gzz :fatll z:llizu; lﬁi fiii’:: I than 150 feet, some indeed to the very top ?f the dam,
I prefer to distrlbzlalte the earth available for silting z{Iong the full helght of the

i ating a certamn portion by silting, and a certain portion
work (above 70 feet), exe:han ?o execute the whole of the lower part by the former
by manual labour, rather t by hand Moreover, this course does away with the
Process and of the upper par o}; the dam, which1s not necessary where the silting
Decessity of Pulddhgg 1‘;};‘: fj(fjl d be requued wherever the whole thickness of the
Process 1s employed,

* And at the Perryaur, for watching the mam
channels which bj;mg the water to the site of
the works  This 1s necessa1 y to preventt txln;
Jury to these channels from ramn and oh eh
causes, above all from the elephants whic
1nfest this pait of the country.

nual labour
dam ;as e;:ecuted b}t maTable of Quantities No, ITT with Nos. I and IL, 1t must
- In comparing

be b i d that earth shown therein as available for any given level may be
€ Dorne in min a

t not at a higher. .
used at a lower onc but to consider the possﬂnhty of obtammg water for t1ans-
82. We have next to
porting the earth which is found to be available for our purpose

the only streams of an considerable size
c of the Perryaur, Y y
8. On the right bank of the within a reasonable distance of the site of

See Plan No 1 the dam are the Clinna Moollyar, which

joi nle and a quarter above the site, and the N ellecumputty
i::::rflhe I;leT;‘Yf’- . ali: 1;;3:: four mules below. The latter stream, up toa consider-
» Which joins

rryaur, as well as the g1ound befween it
able distance above 1ts Junction with the Perryaur, .

o
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} | d, but t} 1t sh 1 | 90 The mazimum quantity which I propose to use directly for silting from
the result sho he 7 : '
; B ot ron peon aarefully surveyed, bu b the ? one bank is seven cubic feet and a half
ix ’ facilities offered by 1t for obtaining a water-supply aie greatly inferior to those {
: acl }
| |

R
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offered by the Chinna Moollya.r. The channel for any given level would he consi-
derably longer and the supply of water very much less Indeed the greater part
of the drainage of the Nellecumputty stream comes fiom so low g level that the
stream 1tself 18 quite insigmificant at 200 feet abo've datum  The Chinng Moollyar
then is the only strecam (on the rght bank of the river) that can be made usg of
ose under consideration,
for t%i’puft a level of about 132 feet above datum the Chinna Moollyar 15 joned by
a small tributary, the Sairveyellar, whose valley has a slope much meye gentlo
than that of the Chinna Moollyar itsclf, 1f the main silting channel were taken off

* 20 cube feet during working hours, which second,* and the surplus will be made
will suffice for the execution of 7,200 cubie

use of in order to obtamn a supply of
yards of earth n a day

water for transporting the earth which

. . mmanded by the main channels,
lies at a lugllller level t‘izg;f; :l?(rz)ested by Laeutenant Greer, who proposed the use
of h)?dlx:aul'fc ;Zfs: ;zi the purpo; of rawsing the water required , bl-lt after con-
sultation with Messts Gwynne and Co , the well-known Hydiauhe Engineers, I have
come to the conclusion that the best way will be to use force pumps, ‘in"en by
turbines, the latter being worked by the water brought from the Chinna Moollyar.

-

. tunatet will be sufficient to raise aboyt
from the latter above the junction of the two streams, we sho.uld require either g 3 92, The machinery provided i the t;s cub]cheet por sccond to am ereros
high aqueduct to carry the changxel ovir thi nS;}Lllizeg;ila: (giii?)goit tl;e same time tNo IX (f) height of 90 feet abovfg the level of the
the water, about one-fourth of the whole, w g a long channel { . enditure of double that amount in working the turbines,
to turn 1t main channel, by an exp hows an available daily supply of 6 x =16

85 I propose, therefore, to take the silting channel from the Chinng Moollyar This will give during working how
just below 1ts yunction with the Sairveyellar. The level of the bheq of the chanyel cubic fect per second, 1f required. of the Clinna Moollyar 1nto the s lting
here will bo 140 feet above datum ; 1ts length to the site of the dam w11, 23,000 93. In order to turn the streta;n?i am of the dimensions shown fn Plas No
’ e
feet, so that allowing a fall of 11n 1,000, 1t will reach the dam at the level of channel, I propose to erect arcsor;erl;3 ferable to one of earth, as although the Iutie:
' 117 feet , A dam of this nature appea t would 1nvolve a heavy expense 1n cutting an
86. The drainage area of the Chinna Moollyar, at the point wheie the thanne] / would cost less in constructlolil, tlthe ade of the dam, in order to provent th
leaves 1t, 1s about 12 square miles, or one-twentieth that of the Perryaur g¢ the site o ¢scape channel through the ba}r)l ?1 oods two or three times in the course of each
of the dam latter from being swept away by -
: 87. Taking the discharges of the two streams, as holdmg the same Proportion season 1will be protected by a wing-wall, and the water
\ to one another as their dramage areas, and neglecting as ¢ fiesh” 1 g0 larger 94, The head of the channe }m outh of which oan be partially or enturcly
v stieamall discharges above 500 cubic feet a second, I find from oyyp daily records of conveyed to 1t by a 21-inch plge, Z:;med to shut off tlte water from the channel
discharge during the |, ice valve if 1t be T

: * This 19 loss than one-twentieth the discharge © ad tT , st season that closed by a sluice valy been fixed 50 that no water shall pass over the dam untl
i of the Perryaur, but the Chinna Moollyar 13 W€ Can con ‘en y calculate on 5 Supply t The level of the prpe has be ds 25 cubic feet per minute The maximum
? more dependent on local ram, and the dis- from the Chinna Moollyar of from 29 the discharge of the river excceds ( the depth being 2 feet) 1s 32 3 cubie feet

;. (ciharge tﬁezefoﬁh?iii‘gfie; a?;;ig‘::ipggi ;g to 24 cubic feet per second from J uly to amount which the channel willcarry g

(] o

tllxg l‘thaer part of last season, but the obgerya- December, of 18 cubie feet 1n J anuary per second. tion on Plan No. 83  The carth excavated
tions were too few to be of much value and 6 cubic fect* in February. ’ 95. The channel 1s shown mh Secn on the outside, 50 a5 o form an embank-

s . . ow ’

88 These quantities are those which will be actually brought down by the 3 mits formation will of course be thr

channels; but as the work wl] only be carried on during nine hoyrg out of the
twenty-four, the water brought down during the other fifteen may be stored in
small reservoirs, constructed 1n fayourable positions, of which many may be found
near the site of the dam, so that the getual amount of water available for g
be 2% times that stated 1n the last paragraph The cost of these r eservo
slight ; provision hag been
10 the estimate,t and one
able sites indicated on the Plap (No 4), ‘but there are many otherg

80  The amount of earth deposited by a given quantity of wwatep depends
on the nature of the soil and the gradient of the branch silting channels A4 an
average, it 18 believed that about 40 cubic yards of eaith per hour, or 360 tubie

yards in a day of mmne hours, will be deposited by one cabie foot of water por
second.

ting w1
irs will e very
made for them
or two favour-
equally good

1+ No I,

£ the channel. This is not shown 1n the section,

et o the outer edge o Le length of lin€, and consequent extra fall necessaiy
96. In order to avord t lend tho nUMErous ravines with which the ground is

for o8 the cham)t‘:)1 I(;ZI:rsr 1t across these by means of wooden troughs,
zz;elfsf tcet(idc;nlbzlx)rlnolfc;)setx estles These can be easily and cheaply made, as materials
will be found on the spot. ho Perryanr examination of tho ground has showa
U7 On tho left bank of the that the only stream which can be made
+ Plan No 2. use of for silting 15 the Annashi} which
. e than four miles above the site of the dam. We have

Joins the Pefl:r?*e;ur mthecrcx:ro;tely "t tho d1scharga of thus sthoom ey bo. 1'5

o mes oInge a ‘

e o b e e 1 o g i
Means Zs weie at our disposal last year exceptilvely dry w . ) ;

!I
i




not much smaller than that of the Chinna Moollyar, and would be sufficient for oyp
purpose were it only one half the amount, the supply of earth on the.left bank
being less than that on the right, and a much larger proportion of 1t being below

i channel

the HQIZI.H 8'111‘16112 gsa(;}i: principles have been followed 1n dealing with this stream gg
with the Chinna Moollyar. The dimensions of the dam and channel are Sho.wn on
Plan No.3. The maximum discharge of the channel will be 241 cubic foet
per second, and no water will pass over the dam until the discharge of the nver
reaches 22 cubic feet per second.
99, The cost of the silting apparatus has been shown separately in Estimate
No I y 1n order to enable 1t to be compared with the amount saved by the use of
the silting process. Tt will be seen that this estimate amounts to Rupecs 94,000,
and that the use of ‘the silting process enables us to execute for Rupees 1,67,000
an amount of earthwork (2,000,000 cubic yards) which we could certainly not
execute by manual labour for less than 800,000  The cost of the apparatus for
raising the water 1s Rupees 50,000, and this enables us to execute by siting for
Rupees 1,03,000 (1,232,000 cubic yards) earthwork which are not commanded
by the main channels, and which would cost by manual labour Rupees 4,60,000
at least.

100. The completion of the culvert, silting channels, and dams, with g pre-
parations that may be necessary for the commencement of the earthwork, is
calculated to occupy the first season, during which also the blasting for the escape
will be steadily carried on.

101 At the commencement of the second season a rough-stone dam, 15 feet
high, will be thrown ac10ss the river from each end of the culvert, and the intersticeg
between the stones silted 1n so0 as to make the dams as nearly water-tight ag possi-
ble. The ordinary stream of the river will then pass through the culvert, and gty]].
water being thus obtained 1n the rest of the river bed the earthwork from the left
bank will be carried out to within 120 feet of the outer edge of the culvert, anq ¢
the full thickness of the dam at 1ts base, Above this it will have a front slope of
2 to 1, a rear slope of 3 to 1, and an end slope (towards the river) of 1 to 1,

102. The earthwork on the nght bank above the culvert will be carried on
in the same way throughout the season

103. The side slopes of the central opening will be revetted with stone to 55
feet above datum at the upper end, and 45 at the lower, to protect the earthwork

stone dams. The rear slope of the dam will also bo revetted up to 40 foot abgve
datum, :

104, It iscalculated that during the second season the earthw
ried to 110 feet above (

bank, and to 120 feet op
two flank portiong of t

ork may be car-
atum on the Jeft
the right hank, »
he dam ] be

% Plan No 5

105. During the third season the
completed to their full helght;

106. During the first Part of the fourth season the centra] o

t Plan No 6 closed up to g height of 1
dam thus formeq to have

rear slope of 3 ¢,

Y

pening will be
20 feett+ The
ave a top width of
L It is probable

/;

VAR

R0 feet, a front slope of 2 ¢, 1, and a

i i t may be,

’

that the rougli-stone dams across the central opeming will have been a good
; deal damaged by the floods of the two previous seasons, but enough of them will
Temain to turn the strcam through the culvert during nine days out of ten, and
thus allow the lower part of the earthwork to be carried out without mnterruption.
107, It1s during this period that there will be the greatest risk of Injury to
+ the earthwork by freshes, as a heavy flood occurring during the time occupied 1n
constructing the lower part of the central dam would Sweep over and carry away
more or less of the work. It 1s however improbable, though not impossible, that a
flood of any gieat extent should occur 10 August or S.eptember, and the risk is
really not very gieat. Atany rate 1t cannot be avoided, whatever its extent

108. During the latter part of the fourth season the central opeing will be o
. >
filled in to its full width up 120 feet above datum, -
109. It may possibly be considered better to increase the Leight of the dam
2Cross th;z central openng during this period, instead of merely ncieasing its thick-
f) . 3
ness at the base. In this case 1t might be raised to 180 feet, keeping the top
o 2 the feet. This would of course have the effect of rendering the work
N Secure. acamnst floods during the next south-west monsoon, but as the
height of 150 feet 1-: amply sufficient for this purpose it does not secmn of much
(o)
consequence which course 1s adopted.
130 D:;-m" the first part of the fifth season the central opening will be
. o

e completely closed to 1ts fy]] Leight and
* Plan No 7. width *

111. Thero will then only remaia the opening in rear of the culvert, which
will be filled in as soon as the fall of the river at the close of the north-cast
monsoon enables the culvert to be closed Without difficulty
112. This will probably be early 10 December; stout wooden fiames, pre-
viously prepared, will be inserted in grooves left for that purpose 1n the piers of
the culvert, the spaces between these frames wil] }Je filled up with concrete, and
the culvert in rear of them‘will also be filled up with the same material to a total
1
L engtlh1 ;f 1(')I9h£eite.mainder of the culvert will then be filled 1n wi}, carth, and the
Opening in its rear filled up. There will be 00 difficulty 1n carrying out this by
the eng of f working scason, and the dam will then be complete, Its front
510pe will bo revetted with stone from 151 feet above datum (6 feet below the sill
of the cutting) to 196°feet (6 feet above the lughest water level of the lake).
114, The execution of the escape and cutting ]| proceed at the same time
With that of the damy  The former does 10t 5¢em to call fop any remark, a few
words aro requised concerning the sloice dam for regulating the discharge through
the latter
115. It has been statedt that the maXlluUm amount of water to be thrown
nto the Sgoroollyar should not greatly
t Paragraph 27 exceed one million cubic yards an hour,
In order fhuq to Lumut the discharge, and at the same time to enable the cutting to
| Pass the ordinary supply of the river with only a moderate depth on 1ts mll, it is
Proposed to ¢loge the upper part of the cutting by a dam, leaving an opening below
for the Passage of water,
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116  Calculation shows the best arrangement®* for this purpose to be tlree

arches with a span of 10 feet, and 5

height up to the Springing line of § fet
9 inches above the sill of the cutting Two piers, 5 feet thick, wi make g

total width of 40 feet, and the cutting will therefore be enlarged from 30 feet (its
ordinary width) to 40 feet, at the site of the sluice dam

117 This sluice will pass 160,000 cubic yards an hour, with 4 depth on the
sill of the cutting of a little over g feet, while the gieatest dlscharge (with the
lake level at 190) will be 1,103,000 cubic yards an hour.
necessary, be added still further to regulate the discharge,
to be necessary

118. It1s propesed to bwild the upper part of this dam of ¢
arches and their piers I propose to build of cut-stone, as1t is pogs;pl, that, 1 the
coutse of years, conciete might be injured by the constant passage of watep through
the arches A masonry dam will be cheaper than one of earth, ag the extra lengtl,
of culverts required for the latter would more than compensate for the saving Wht:ch
would be effected 1n the upper portion of s0 small a dam as thg The leve] of the
top of this dam, has been purposely made 4 feet lower than that of th Man dapy,
on the Perryaur,

119. The other branches of the
missed.

* Plan No 9

Sluice gateg may, 1f
but they do pot appear

oncrete , the

general estimate may be Very briefly .
tNo V. 120  The estimg

speaks for itself, the ],
fully suiveyed, and the quantities 1y the estimate are based upo

ments taken along the whole line The ruling gradient of
At the end of last season, a 6-foot path had b

te of the roadt
ne has beep care-
1 actual meggyy,.
e ghaut ig 1 15
een cut from the foo of the ghayt tc;
the saddle} to the east of the dam g4,
and a short length widened outto 18 feett
For the Officer’s and Overseer’s quarters,|| . offices, store-sheds,
| Estimate No VI shops, ete , I PTopose to erect vy,

huts with thatched 100fs
as have hitherto been useq
erials for ther constructig
on the spot 1n unhmited
cost of providing thege
the 1ate for labour §

$IB onPlanNo I

121,

men and maistries, thatched buildip gs such for every on

officers included, appear suitable, the mat B beu foune(i
o

§ Table of Data No I

122 On Plans No 1 and No, 4 gre

indicated, in g general way
the best positions for the v

P What
arlous buildings; but the 1ndividyg) a ’ “Ppear
e detzul, to which 1t would be o

a report like the present For the same reason I have not toucheq
as the mode of collecting, OTganzing, and paying workmen

on sugh detailg,
naturally given a certain amonnt of consideration to them

3 a]thoﬁ'gh I have

9 Estimate No VII 123. The establishiment Provideqqq
for 15 — '
4 Overseers, at Rupees 100 each per month

2 Medical Subordmates, at Rupe

es 100 eacly,

g
e

S ot A b g
e

L

i

T

o T T Tt st TR T T
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4 Writers and Accountants,at (in all) Rupees 190
28 La at Rupees 10 each
Etcef)tlgjfiyri’ the first and last seasons, when two Overseers and one Medical
3 g :
Subordinate only will be required

The cost of petty supervision 1s included in the rate of labour

30,000* on account of reliminary
iston has been made of Rupees 30, . P
124, Provision has surveys and other simlar expenses ;
* Estinate No VIII neaily this sum had been expended on
tl ject up to the end of February last, and by this time the expenditure will
]ebplijoljecb . :e but the greater part of 1t has been spent on the construction of
10 mo
Sm rz(ln(iy asd mll, come out of the sum (Rupees 1 ,60,000) provided for that por-
tio ;'tl’ work. It 1s believed that the sum named will athply cover the cost of
n of the work,
the slu ey cte te estimatet 1s given of the amount and cost of machinery,
25 A separate es tools and plant required, which hag
afterwards been distributed amongst the
rincipal heads into which the general estimate 1s divided. No deduction has been
gadCIDa 1eads t of value after use, although some of the machinery, especially
tbatef;): :Zfs(i);l: water, making concrete, and stone-breaking, wil] probably be
o )
found ful in other woiks. ]
Id very uscfu llowed for labour are those which experience has shown to be
126 T£§ rates a \uch higher than are paid under ordinary circumstances,
:litizssi?v;he . :33; ;1: ;lnhc'il thloness of the climate and the hecessity for bringing
g ) f 20 mil
all the food for tho workpeople fiom 2 d“mn‘;e: N Ein fho
equred to complete the work in the time
127. The number of workmen r
Damed will be nearly as follows —

1 No IX.

Coolies from . .- ;gg to 1,100
"Miners i
Carpenters .. - o

‘ Smiths .

128 Tk t of work expected to be done to the dam in each season is
< ¢ amoun

based upon a detailed calculation of the number of days required for execut-

: each of the five parts into which the dam 1s divided,
e e e ey ik
executed by silting and by manual labour, and the rate of progress thus ound.1s that
: E ly reckon on being able to attain It 13 not at 4] impro-
“hich we may confidently bable that we may be able to work
faster than this, if we can obtain suffi-
cient labour,# or if the day’s work of g
mate of «the sup ply of water for eilting 15 a cooly turns out (though this I do not
very maderate one expcet) to be greater than I have

o allowed, "

120 I cannot conclude this report Without acknowledging the assistance
rende; od by Licutenants Coaker and'Greer, n .makmg the surveys and other
prehxmnary investigations connected with the project. .:Lleutenant Coaker worked
“1th me fiom the time when I was first appointed to this duty, and 1p spite of g

#y ealeulations have been limited by a mazi-
+ -y ealeulations have be
mum of 1,100 coolies, + e, 1,000 avallfgﬁf
forworl, and I am convinced that my e
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constant bad health, and the exty

emely arduous nature of the w ;
o1k
never flagged until we were both ¢ » his energy

ompelled to quit Madura Lieutenant Greey was

*1 ha,v: anready ﬁnentlone(lllthat i1t was Lieute- 1106 80 long employed on the project,
nant Greer who oniginally suggested th
of the surplus water of the Chinna MO:II;:i but while he was with me g intells-

{or IObtal;]nglg & sl!)llnz"’ller Supply at a highey 8°NCE™ and interest in the work rendered
evel, wiich enables us to do nearly thres h1s services extremely val
aluable, -
times as much work by silting as we coylq do  ever is eventually e}lrnployedel Who
n super-

without raising the water n this IRanner,
mtending the execution of thig project
d be furnished by these two Officers

) contained 1n this report
forwarded with 1t, will enable Governmen g

ing the execution of this project, That t
constant care and untiring energy on th
be no doubt , in my own mind thereis ag

y and the papers
t to come to a definite conclusion regard-

he work will be a difficult one, requirine
[o]

e part of every one concerned, there can
Little of 1ts entire feasibility,

(Signed)  J PENNYCUICK. Cy
L b pta‘ln, R.E.
Haueroxn Courr, Erceutiye E"n o
14¢h November 1870. gineer,
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T asLe I —Zuble of Rain-fall and discharge of Ruwver as observed during 1869-70.

RAIN-FALL DiscraRGE oF River
. Depthrun| Maxi- | Min;- AvVERAGE
Total |off from | mum | mum
Months At | At dlscﬁﬁge dranage | during |during
upper | lower during | area of | month Imonth| Pep | pep Per | Per
camp camp \ ponth | 250 sqre [———— | day | hour | minute. [segond
miles Cubzc feet
\
Inches o 11; 00((1)s Inches. | Persecond. (1,000 Cub yds| Cubic feet
ub ¥
Jal o72| 417 | 2,350 435 (2,803]1205| 54244 904 !
Augan D S S o0 %0l 475 | 6322] 433 |5331) 1588 62,456 | 1,041
Sept . || 547| e24] 6s.200] 317 | 3871| 354 2274 947| 42637] 711
Ot " l1039| 57| 69.912] 825 | 5780 314 |2:255|, o42| 42:981] %03
Nov. » | 1319|1411[*406,396] 2308 [127,120| 742 16,547 ("5171|810.247 | 5,171
Doy’ * 156| 247]100.160| 466 | 3901| 454 (3731|1346 60,581 ! 1010
Jan 1870 | 0s3| 035] s61s4| 261 | 2348| 339 |1812| 755| 33'975| 506
Feb ‘ 009! 005 95566 119 609 210 913! 380 17,118 285
\
During 7th and 8th. During 17th to 20t
* Of this there passedin Shours .o 4000 g 85,001 =l
5 . 7,878 |22 82,961 o »
0 in 9 99 * ]3,532 g ; ]36,966 g E.
Do in 14 PR 21,612 [E o 209,623 g o
]130 1n 28 v e 38445 |53 . e 280,499 S22 ,
Dg. n 36 TS . © . 314,073 ©
m I

222 millions (ne

arly) would have been discharged over the escape

errp—

Tabiz IT — Duscharge of the Perryaur at site of Dam for various susface levels

Level above
datum

=
g[

[
CLONN N~

ud
it

pd bt bt
N QO D

DIsCHARGE DiscHaRrGE
Level above
1,000 cubic ™ gatum Cubre feet | Cubic feet | 1,000 cubic

Cubic feet | Cubie feet | yards per minute |per second yards

'per minute | per second per hour. per hour
s
Feet

. 48 15 1,720,406 | 28 673 3,823
21,666 361 08 16 | 1,949,822 32,947 | 4,333
44,087 73 177 17 2,189,703 | 36,495 4,866
79,584 1,320 273 18 || 21439806 | 40,663 | 5422
122,913 | 2,04 5 106 19 2,706,960 | 45.116 6,015
182,785 | 3,046 567 20 |12,095,768| 49,929 | 6,657
255,187 4,25 : 747 21 3,330,166 | 55,503 7,400
336,210 5’606 951 22 3,721,587 | 62,026 8,270
428,166 7"31 1,180 23 4,158,105 69,302 9,240
531,089 | 8,85 5 1441 24 4,634,130 | 77,236 10,298
648,369 10,893 1,730 25 5,155,554 | 85,926 | 11,457
778,586) 12,913 2,059 26 45,717,301 | 95,288 | 12,705
926,767 15,437 2435 27 6,335,480 | 105,591 | 14,079
1,995,608 18,267 | Srese 28 | 6,976.677| 116,278 | 15504
}igiggg 31’311 3,321 29 7,641,848 | 127,364 | 16,982

of a rock 1n the hed of the river at the upper or No, 1 site,

Nore —The datum level of this and other tablef;:e'l'h:ft&% stream at that point
and very farrly represents the ordinary low zaterw various surface levels from 0 to 87 feet at No 1 site were ascertains
The velocities and discharges correspon mﬂg,J d the surface fall between mtes No 1 andNo 2 for several levels was

*d by numerous observations durmg 1869 70, an
observed , the above table of discharges at N

he amount of drainage received by the Perryaur
thug calation ©

o 2 site has been calculated from the data thus obtained
between the tWo sites 18 very trafiing, and has been neglected 1n

: G
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Tasre III — Tabl
- e of area of Lale
surface and content o L .
———— f Lake at various leyels,
Level | A \
above 11;3:9“ Contfent Total || Level | Area of | Content L D
datam | surface 1 o content | 2Pove| lake of Total evel | Ares of Conteng
s lake, datum |surface,| lake content. dabove lake ofn Total
—— atum, surface, lak content
! Feet | 1,000 | . e, nt,
! 1,000 cab 1,000 o T 1
 par yds ubic yards || Feet sqr yds | 1000 cubio yards || Feet | 1,000 1
—_— 8qr yds 2000 cabje yards.
0| 1350 4,888 9 ——
105 | 3 !
| 95| 2229 022 »066 § satap| A46221Y 170 | 81075 %0866 159
9 6
10 1050 12 HOL 88601 nal 498658 ] 171 | gagg| 2TeE| 000
5041 11518 ’ 162,302 §
15| ogas| 3979 o Biatd P o| 5568823 172 | 8319, 27538
) spap| T°20) 120 8940f 620080 | 173 | gargq| 2781|1408
0 8 )
4030 sogs| V400 12549625 05387 68,8437 || 174 |g5295] 25228 167,934 4
' 25| 5825 7.4017 )
2,281 2 J 170,757+
0| eol BUSI[ BONAEI05 | ea] T8254] 175 | gease| 8TE[ TR
328741 135 | 4,9005] 173,614 7
35 7435 1,156 3 aidar 8,638 3 84,2537 11 178 87303 2,803 ¢ 176,
5
| 50| 1312 5‘ 140 | 5,375 5 o2017] 8920 177 |8 maeq| 29277 078
7749 ’ 1
| osg| 1LOS1B 7’3 145 1 5,774 5 0063 | 1OM1EST| 178 | 8049, | 29632 79,4850
1306 2| 150 | 6,18 ’ 182,398
60| 1,1250 1% 3 9,062 4 o7 10,693 7 12,8530/ 179 | 9,049 g| %987 2
, 155 | 6,645 ¢ ’ 185,396 9
85| 1,0300] 19628 . 14688 | 2B T | 180 | 9157, 30346
1,0249 | 160 | 7,117 5 13431451 ° 3.0 188,431 5
6 | 1,350, 1458 2,385 | " a5 181 g0g5g| 20705
' 93158 2707 16179185 136,703 ¢ 3,106 | 1915020
65 | 14700 %48 2,4208| 182 | 9,374 7 11068
| 185165 162 | 7,310 139,12 3 134,608 8
} 70| 1.6050 2,562 5 2,453 1 , 1238 || 183 9,484 9 ,143 1
) a7058| ‘0790 163 | 7,408 141,676 9 38,1795 | 1977519
75| L7500) 20,8748 || 164 2,485 8 o) 050ag) BOSY
. 801 1,9350 3,0717 ) 7,506 « 2,518 14406271 183 9,705 0 8,216 3 ,931 7
) 23,9365 16 204,1
85 | s1340| 17| B 7008 g,650g| 1105612| 186 | 916, | 32536 183
; » 27,3382 | 166 . 207,401,
' . 90 | 2.344 0 38,7316 . ,o 7,704 2,584 7 149,1328 | 187 | 9,904 g| 32007 018
s 1,0608 (| 1 . » 210
‘ o5 | 25650| 007 671 7,804t astsg) SUTTS] 188 10,050, | 30282 18925
s 4n 35,1615 168 7,947 154,335 7 3 365 214,020 ¢
ag000| 7 39,635 3 2,651 7 3 189 [10,153 8 0657 o
2 100 48889 7 169 | 8,005 8 2635 6 156,987 4 | 190 |10,06; 5| 814085 7:386 4
== ! 220,789
: /
—
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TasLe IV —Table showing rise of Lake surface during an ordinary big fresh

Sull of cuttang at 157.
Dis- Total
Level of lake [ Content Dis- charge St(:;ed Time. stored Level
surface | of lake |°22T8° |of cut above 164 '
of river, ting lake. feet level
— 15 per 1,000C.
Feot, | 1,000 O 1000 cubio yords ¥ four. | 50 ™ | Pt
' 115/ 120 | 1,380 0| 164 55| 4 Millions cubic yards an
164 t0 1650 2,518 5{ %” 218 {” 952|404 44150 16574 él2 30“1‘3 g
85161 5 57| 13
166 to 1670 2,584 7 ‘ 310 | 440] 58
2 750 391, 477 9,6199) 16771] 9 .do m do
167 to 1680 2,618 2 | 000 } 390 o T
168 t0 169 0| 2,651 7 410 [ 590 ‘1‘39
169 t0170 0 | 2,685 6 462 | 2300 2 li6 2505 | 17024 |12 d
1,000 515{ gf‘s’ %‘56" ° m 0
170 to 1 133
01710 2,7195{ },gg; ] 768] 350[21,0178| 17198 8 do m 6 do
1t 1720 2,753 8 1-’07;5} 565( 135 (T{’g'
1 ’ 3881 7
72101730 | 2,788 1 ’ Loook S*1 352| 465(255085| 17358{12 do in 12 do.
173 to 173 581,636 8 {'—i??-i] 648{ Lake commences to fall . . 10} do. 1m 24 do
l

NoTE —The discharges given 1n the above table are those assumed by Captain Ryves for *“ an ordinary big fresh,” which

wag t«;‘)b:ai ex&:oegelcli boforg; ar;‘ly water should ;i%sggo;:re?; ;:‘:ﬁegreat one ou the 17th and 18th November 1869
o flood of this extent occurred during ) November, and would have rased the level of the lake surface
The lar the 7th snd 8th Novermber,

to171 38 gost fresh next to thig oecurred on thoret abl
The level of 174 for the escape, ag found from the above table, appesrs therefore suitable.

o r—

and fall of Lake surface during a great flood

T _ .
AsLe V —Table showing rise at 157  Orest of escape at 174,

Sull of cutting

\
Dis- harge Total stored
Level of 1ake Content Dlschargelcharge Dl?vei & St]f]ig Time above 164 Level
surface | of lake | ofriver |of cut-| cecape n feet level
ting -
—_— I
1,000 cubie
Feet | 1000 | 1,000 cubno yards per hou Hour [ vards | Teet

167t0 168| 26182 | 4,000| 359 [ oo 3235 82

168 0 169| 2'651 7 o | 410 e ag !l 076

169 t0 170 2’683 6 | a2 3'485| 078

170 t0 1711 27195 | .... | 515 3435| 080

17160172/ 27538 | ... | 565 | «+ 13338 0x2|

1;2 2017312,7881| ... [ 612f - fP551,084( «

3to 174 2,822 8 vee ] 655 .. ~' 3,212 Oii 28,429 0 (174 61 | 24 millions cubie

174 to 175 2,857 5 wg 693 95 {W 019 yds. 1 6 bours

175 o 176| 9,802 6 | o | 727|964 05| 057

176 to 177] 29277 | ... | 757 | 783 &0 o2l

17t0178) 29632 | ... | 786 }ggi 1’034 074

178 to 179) 2,998 7 | .. . 8131 1 33701 034 42,480 0/17938] 20,014,000 do

790 180| 3,034 6 _g’. 2’1'2 } 810 | 2,461 §1551T| o3t 10 3 hours




————

TapLe V —(Concluded)

Dis- R
Level of lake | Content IDlscharge chasrge Discharge Stored Total storeg
surface of lake | of river of cug- | Over n lake Time, | 8bove 164
ting | escape | feet leyep |Level
1,000 e
Feet C.'yds 1,000 cubye yards per hout, | yro.. (1,000 cubie F
—_— yardg eet
'ﬁ-—-\
1800 to1810 |3,0705 | ... 866 | 3,150 14787 o4 " T —
1810 t01820 31068 | 892 | 3,913 |4.007) ¢ 78
1820 401830 131431 | ... N8| 4721 18173 ¢ 49 Cubic yds
1830 t018310| ‘3230 | %43 5,577 |1,992] g5 54
Drawa (2 94,0122 (183 19 | 26,435,000
t from in 3 hours
1831001830 | 3236 | 5,503 943 | 5577 1“‘};‘17 0 39
5,503 ’ ’
1830 01820 |31431 Tg?ﬁ }os| 4701 {’# @ 53,332 8/182 89 | 16,510,000
1820 to181a4 20027 | " goa | 5oy 258 | 108 ) m do
] - 8,502 91181 34 10,700,000
. Stored mn dO
18134 40 1820 | 2,0427 | 10,663| 892 | 3913 |5,863 035
182 0 to 183 0 6’143 1 . 918 4,721 5,029 0 62
1830 101840 | 3,179 8 oo | 277 41481 077
1840 t01850 |3,2165 |. 10 98 | 6,477 5323 ) (2)6
1850 to1860 |3,253 6 {1‘5’7"2} 993 | 7,423 {72 o55| C%674018515 32,005 00
1960 01870132007 | " 71018 | 8417 (61030 o 1 do
1870 to 1880 |3,328 2 1,012 9449 14,977 o 67
1880 401890 (3,3657 [ ™ |1067 10,523 (3,878] ¢ g7
1890 0189 481,643 4 1,085 111,310 |3,043] 054 74 96 91189 48| 46,404 ¢
Drawn m do
from
lake
18948 t0 1890 | 1,643 4 %g_f 11,085 11,340 ! 55& 3\'08 74,239 9/189 27 36,557 000
) ? ,092 ’
1890 101880 |3,3657 + | 1,087 10,523 |4.257| 079 1 do
1880 to 1870 |4.328 2 "1 333 | 1,042 | 9’440 3,158| 105
1870 01860 |3,2907 | §.7,333 2,096 098 | 64,5757(186 38 22,000,000
{5,614 JL.018) 8,411 {m 033 mdo,
1860 t01850 |3,2536 | ... | 903 7,423 |2,802! 116
Oy
1840 01830 31798 .| 93| 5,577 3312 108 o
1830 01820 (31431 98! 4,721 2004 | 1 59
1820 to 1810 3,106 8 { 3,575 } 8992 3913 { 1,230 029 50,199 4 181 89 10,726 000
1810 t0180 0 L8l 150 || 2001|092 m do
0 3,0705 | 866] 3,159 9’917 | 139
1800 t01790 |3/032 6 » 8101 2461 1487| 204
1790 0 1780 | 3,005 7 | { 1,814 } 813] 1 g0 328|165 39,976 317g.5; 10,887 000
1780 t017 171 ' UL3u6| 120 10 6,
RITO 29632 | LT age 1,255 | 740| 40 ours
1,271 ’ 2491 0801 351731176
at nd A 2 OV Jy 947,624
11770 $01760 [ 2,997 ; 1,077 } 57 763{ 4437 60 | 325151176 oo 6,461:888
11838 4907 013 §
X =2y 511 586 39087, 175 886 §
1760 101750 | 2,892 ¢ { 836 } 7ol 364 { 5| 50| s 886,180,000 3
» , 2951 60 95711175 85| 5.0 ©
f?g‘ 49| 235 °| 50100013
1750 to1740 | 2,8575 229 69 - 1231 361 991
> 3 95 ;22| 36 110431174 8413 987
t ronl { 2461 980 266945174 ¢ 6,56?,%%0
| ——— | | wI2iou
Total amount discharged over escape~221,873,000, cubie yards

LN

f7

T4

<

ey

s - howing rise of
TasLk VI —Table sho 1; ogn T o of

W

z . ing the
ace froma great Aood occurring during
Eaktch?;gtter part of the Dam.

) Dis- Dis- l§toredin 1 ’
Level of lake | Content ch::rge chargeof | " jre. | Time [ Leve
surface. of lake. | o ver | culvert. —_—
bour. | Hour | Feet
1,000 000 cubic yards per
Feet. ’ 1,
C yds
367| 008
5 to 1001 os12| 40000 8331 S0 ) 008
10 to 150 s979| ..o | 8B o091 gog
R BRIl
25t 300 | 19062| e n | L9 1T647| 070
30 to 35014563 ... §’§27 1.273| 105
35 to 400} 1,3312 con oo 1617 9831 156 . . is
’ we | B 722 | 154! 481724 millions cubic yar
40 to 450(1,5313] .. o 1 54 $ millions.
$ to 500 | 17562 {2 3278 {5300 o .
, 6,6 3150| 06
521 3
50 to 550 1,9623 - 3’753 g’%g 8'87?
55 to 600 2,145 oos oo ! 68 9 0 1 ud‘
65 to 700 2,5628) {g'g; 4«366 Lei0) 024 .
0 to 750(2,7958] weeeer ::55[ 4’?)2'1’ 8;3
80 o 859 SOl o | gs0 3903 | 058| 8793 ]26,435,000 do. m do
’ 8,812 90+ | 1606 | 333
8 to 900 {37316 151 § 4 Clol 2531 9028(16,510,000 do 1 do
9,9 060 510 04 .
% to 9028 2295 . | KOO0 771 70
Drawn
from lake-
433 016
5 000 19 \
9028to 900 | 9095| 3,567 5 1,337 279 i d.
900 to 850 [37316( . - ig% 1.243] 005 849210,700,000 do. in
850 to 8492 "'g26| ... .. ooy 7
e ottt Stored
1n lake
5,764| 065
o o g 10| o) 8 4
900 ¢ 0 s o s , - 1a do.
950 tg lgg ] 1’2?]'.3 10,668 | 5,231 5,283 | 080 104 32| 32,005,000 do. 1 do
1 ’ 10,668 } 5,385 410083 | 007
%00 101050 | 4,3889 | § =705 35| 9,933 054
1050 t01100 | 53137 ... - g’g% 9,782| 060
ﬁO g 101150 | 58204 .oeeer R g,ggg 3 %
350 01200 | 63188 vereee . X
1200 91250 g’g,}s vl 6,109 9,225 | 039 12743 | 46,404,000 do 1 do
1 ’ 15,468 } 6243| { 5,915 v
1300 t01350 | g 0083 ... | 63| es2| 00s| 13822 ] 36,557,000 do. n do
’ 12,186 6.504 829 30 | 13966 |22 mllions (;io in ;io
1350 0139 66/ 8,055 4 {gg—fj— " | lcopmencsstotan] .. ... 16,841,000 do wm do.
_— ]

Note —The discharges given m the above
17th—20:n November 1ng9 g‘For short perio

Ptaw Ryves as the greatest possible

f very un
There 18 good evidence that this flood was 0 e
therefore beegl’loconsxdered adwsable to calculato the 1o

(Signed)

‘Maginary serios of discharges

Haxeroy Courr,

1424 November 1870,

d on the
re those of a flood which actually occurre

Tablis yﬂ:r:n:o‘;le’i)vl:nt greater than those of the flood assumed by
ds C)

nsnal, 1f not of aliCgether nnprecedented, magmitude, 1t hes
9

1to which the lake would rise from 1t, rather than from an

H

J. PENNYCUICK, Captan, RE,

Ezrecutive Engumeer,
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QUANT ! ITIES.
t
Tamxl—p arth. ! work tn Dam.
Rigar B ~ ! -
Level IGHT DANK Lerr Baxx 150 Fy |
above Aren of E? Day 1x ; CENTRAL 0 PENING REMAINDER OF CENTRAL OPENING. OPENING OVER END oF CULVERT
datum | Mean | Mean €a o Area of N I ! —_—
horizontal| Content || , 2¢an | Mean Total
length |breadth onaont ent ! Jength | breadth h:;‘;:(:;llilzal Content le}g;tal? Mean i hArea, (;i‘l Mean | Mean hArea, gfl Mean | Mean hAre.en, of Content.
breadth oiriea [0 dth fhorzontall content [ilength | breadth [CZoRtall g
Feet Feet Feet. | Sq. Ft —_— . f section, | Content length | breadt section g re sect ontent
ee q Cub yds || Feet Feet | Sq Ft. |Cub yds m — g 100 |
300 —‘_5 — ‘\~Fe\et , Sq Ft [Cub yds | Feet ' Feet , Sq Ft |Cub yds ]| Feet | Feet. | Sq. Ft. {Cub yds | Cub yds
58 » \ —
00 oo | e 5,000 113 & 1,061}= 52,100 8,396 3,920 811 19,216
2,370 X 66 120 % 779 40 X 365
10| v o | ceue | 7,800 17 X1,01L _ g 23313 || — 240 x gg) = i 75,560 . 120 x 294 = 35,280 + 27 % oo = 29,504
g5 16 % 26 791 130 x 729 S SR 80,074 1806717 &) % 835 11,946 80,770
20 oo | . | 1280 ° 95 x 961 — g1205| 30T1| 0% 26T - 6,840 120 x 294 = 35,280 2007 [H27 % 5] T 35,004
48 x 912 7,107 ’ 140 33,452 ) 80 X 305 _ 13,761 (| 94,666
80 | 65 x 280} = 25,576 14702 103 x 911 — 93,833| 283 X 670 — 1 93,800 35,167 120 x 294 = 35,280 13157 |+ 27 x 552 39,304 06511 99368
40 _g:; >>: 321} — 54303 10 % 800 — 54 600 34,805 155 X 620 96,100 ' . 35(1; ]4} - 35,770 15,463 100 x 280 — 28,000 11'052 I ! .
24,943 ’ 36,269 : , 0,471
50 -—lflig >>: g}:;} - 80,389 116 x 810 — 93,960 34,919 178 x 670 99,750 + 55d>o< 30} = 36,930 14,011 120 x 264 — 31,680 12.296 || 12 ,
' 32,502 ’ 37,250 ) ,296 1| 123,419
) g X} — 95120 37 184 x 759 —101,706| o020t 98 x 520 f 101,400 ] + 75d>: a6} = 3700 4706 140 x 248 = 34,720 13,304 ([ 134,327
,761 ’ i 37,4 ’ » ’
70 _12:53 X g{g =108,790 153 X 709 —108,477| 2923 18 410 101,050 " + 95d>3 62} =410 o819 160 x 252 — 37,120 14,074 || 143,56
43,489 ? 36,9 " ,074 ,568
80 _2(% X ggg} —126,049 166 x 658 —109 905 0316 235 X 420 . 98,700 91 do sf — 44,250 _|| 180 x 216 — 38,880
oo | 259 x 608 50,289 ' 2 255 x 370 . o 35,750 || + 115 X 7 17,078 . 14,607 || 151,240
:694 ' i 33 ’ ’ 4 N
100 | %0 X 211 ~160,636 185 x 557 103 045| 35899 275 x 320 88,000 | 7% 00 o} = 52,590 220 X 184 == 40,480
331 x 507 58,995 ’ 3 295 x 97 31,046 | + 155 x 110 20,307 14,963 || 161,909
10 | g5 % 152f =157,937 201 x 506 —101.706| 7OV 0 - 79,650 do »6} = 57,830| oo 240 x 168 — 40,320
120 | 808 x 456y 57,673 S P 315 x 999 6 27,583 | + 175 x 12 22, . 14,785 [ 161,558
765 = 196t =153,496 215 x 456 — 98,040| 00 - ,300 do 42} —-970] e 60 X 152 — 89,520
150 376 X 406) _) 55,250 ’ 35.4 335 x 170 4 56 23,380 | + 195 x 1 RE: 0 14,370 || 156,898
— 65 x 120§ — 144,856 231 x 405 — 93,555] Ok - 950 Ao aa} = 69:250) oggyl 200X 136 — 38,080
389 x 355 51,146 ’ 3 355 x 120 4 18,435 || + 215 x 1 26,930 | 13,719 || 149,815
M0 | _es % 104f =—181,335 249 x 355 w— 88.395 3,694 -~ 2,600 do 4} = 76,170 o1 | 300 X 120 = 36,000
150 | 403 x 305 46,024 Saad 85X e - 25 12,750 || + 235 x 17 el 12,830 || 140,031
— 65 x gaf =117,195 265 x 304 — 80.560| 1258 250 do oo} = 88780| ) o | 320 X 104 33,280
. 417 x 254 40,451 =5 395 x 90 . 6,324 | + 205 x 1 32, 3 11,704 | 127,870
60 | 65 x of =101,238 284 x 950 — 72135| 25027 - ,900 [0 ol = 9L9%0| o 840 x 88 — 29,020
431 x 204 34,356 = 72,136 —————— 3 + 275 x 206 83,2 10,341 || 112,295
170 | g5 % 5o — 84284 302 x 203 24,711 { TT——— || 415 x 262 I 87,490 360 X 72 = 25,920
462 x 153 28,217 ~ 61,306 —205 x 172 30,013 8,741 97,821
180 | _Te5 % 40} = 68,086 393 x 15 20,505 435 x 212) _ 74 580 380 X 56 = 21,280
508 X 103 22,009 X 153 = 49,419 —315 x 56 24,980 6,904 | 80,606
190 65 % oq¢ = 50,764 345 15,668 455 X 1621 _ 60,310 5 400 x 40 = 16,000
554 % 52 14,639 X 102 = 35,190 —335 x 40 19,35 4,830 61,862
200 | g5 X 8} — 28,988 scs 9,992 475 X 1117 _ 44 205 o| 420% 24 —10,080
205 568 oy 4,039 X 5]l = 18,768 —igg X gf 5 18,22 40 x o 5 520 2,519 | 40,372
X = 15,33 ’ X - 27,19 = 3,b
6 882 x 26 = 9039 %657 1 ~— 375 X 8} 27 4,201 326 11,223
——— ] ' 605 x 361 _ 18,180 450 x 0 = 0
Total up to 120 feet .. 390,730 —— -1 —38 x 0
» above 1 9 mes 2(96,131 Total up to 110 feet 396 103 022
—_— » above ,, 239,263 Total up to 120 feet g?i‘: 068 .
= 686,861 —_— o . gbove ,, 5 o TR
635,366 Total.., 444 127 418,090 Total .. 232,441]2,416,885
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Tasre II —A4bstract showing amount of Work to be executed in each Season. o i Yalh S D
Tapie IV — Quantities in temporary rough Stone Dams

R )

st ameara hmen =

-

TO BE EXECUTED BY SILTING.
Frou RicaT Bank || Frox LerT Baxk. e:;%‘zzd Level UrrER Lowez
- Total b above | A £
Below | Above Below Above | executed man):ml Total datum Length Breadth ﬁ;gi?ogf Content. Length | Breadth sez(te?og Content Cgrffillt
mamn maimn main mam | by siltng || labour, o
channel |channel | channel | channel
Feet || Feet Feet Sq. ft | C yds Feet  Feet Sqft | C yds | C yds.
2nd S
Roght l?ank z;z)sc;:, 190 Cub yds | Cub yds || Cub yds |Cub yds.| Cub yds | Cub yds | Cub yds 1,305 205 x 66 13 530 1,503 | 2,803
0 7 = 11,748 = 19,
Lefy bask wp to 11 26,762| 303,213 ) s | e | SIO9TT) 607531 390,730 e X 0 ' L8 o1a 16 = oms| oo B
' 5 — 8,648 X =9,
feet .. 232,674 | 109,942 | 342,616 | 53487| 396,103 " 188 x40 8’ LT s 0 1,428] 2,705
s . X 26 = 5,668
26,762 | 303,215 | 232,674 | 109,942 | 672,593 | 114,240 | 786 833 * 1001108 x 26 = BME) g 742 1,334
3rd Season — 15 || 208 x 6 = 1,248 225 x 6 = 1,350
Right bank from 120 —
to 205 feet 239,296 239,206 | 56,835| 296 Total 5,063 Total 5,829 10,892
Left bank from 110 ' ,131
to 205 feet . |{134,2011 134,201 105062 | 239 963
239,296 134,201 373,497 | 161,897 | 535,394
4th Season —
150 feet dam 1 central —
opening 280,676 | 84,008 || 66,695 | 12,748 444,
Remainder of central 127 444,127
opening up to 120
feet 28,585 | 44,235 47,565| 64,689| 185,074 | 18,948 204 022 ¢ Tapte Vo— Quamﬁiﬁes of Stone Revetment.
309,261 | 128,243 | 114,260 | 77,437 629,201 | 18,948| 648 149 =
5th Season IMGE br?szi%ﬁ Area Area. -
Central opening 126,558 126.558 eng heroh
Opening over end of 500 87,5101 214,068 (height) I
culvert . 64,502 | 91,170} 21,795| 22,4801 200,206 || 32,485| 232,441 Fect Feet Sq ft Sq. yds-
64,502 | 217,728 4
t 21,795| 22,489| 326,764 [1119,995| 446,509 816 x :8-!2-64 — 57,036
Total .. || 400,525 | 888,482 || 368,729 | 344,069 | 2,002,055 || 415,080 2,416,8g " 110 % ?23 — 4200 Left side of central opening
135 x  Of — 4,2 7,304
-~ 2
. 586 x 39+2% _ 18,453
Taste III.—Table showing almount of Earth available for Silting 2 Rught  do. do. (over culvert).
—— o 55 x %2 1,0723
RicuT BANK Lerr Bang. e 193
Le;elbat wh}::h eg"ﬂ‘ can EPT BaNk - RicuT Baxk Lerr Baxg, 17 1x gﬁ _ 210 2,
e brought to dam, Below | Above | Bel evel, )
. e n?n?: Ambg:: B;I:S ﬂ’;;e Below | Above 2874207 . Right side of opening below culvert
channe] |channel channel | channe) efazl:e] l:mm 2 X 1 = 17,537
R — Channe],
Cyds | Cyds [ C yag | C yas C yds | © yas R 2874207 e |Teft do do do
From 0to 25 feet 171,00 Crsfc yds. 2 X 71 = 17,537
000 | 2,000 |1 213 000 | 94,000 || 100 to 125 feet 4,000 17,000 | 13,009
%50 50 ,, . ’ ’ 8,000 404140
5 to - [|117,000 | 25,000 }i~34,000 | 86,000 | 125 to 150 ,, 139,000 o —5— x 86 5680 5.630 | Rear slope of dam above endof  do.
E0to 75 ,000 = s :
o 7 95,000 | 185,000 § 82,000 | 86,000 || above 150 ,, . | 827,000 — 40 x 52 . 14,196 | Front slope of dam from 151 to 196 foot level
750100 ,, | o700 | 96000 ]| a2,000| 76,000 53,000 1.5562 >>§ %g 5 - 12'_‘7','(732'2 5,290 Rear do do from2to 40 do.
_ 2 /
Total .| 34712 )
I
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- — tities in Escape
Tasie VIL,—Quantitres in Culvert. ) Tasse VIIL—Quanfihies 7n Zocope
T esm——— Distance Rock Taer
B}'eadth N from west |———1 Area of
Number | Length |or'thick- | Height | Content. —_— end of || Areaof | (ontent cection Content
hess, escape. | section *
— —_— oo e frnoe—m—
Feet,  Feet Feet C feet. Sq ft. C yds Sq . C yds
658 Xx 43 X 27y = 778,085 Culvert. Feet. 1902
OO e ® % B sor0u | Dedut & ¢ M e |
8 = s educe Tor opening up to springip f 3
3 x 658 x 315 Po. do above dgo. & otarches. 100 2,03 7,365 1,020 3,001
351,043 | ‘ 200 1942 6,565 1.086 3,800
4 x 9 x 4 X 273 — 3,960 | Projecting portion of piers at 603 ’
4% x 62; X g >>§ g = 53,332 Foundation of piers pl “pper end 300 L 5,909 822 8,533
X X, = Cross retaining wall at lower eng 8 ‘
2 x 19 X 4, X 21 = 3192(8d  do T do B ¢ ' 400 |t 1,58 15,154 039 | 5,298
2 x 18 X 2'x 7 = 5041 Do do do do 6,595 2,03 13,052 ‘
2 x 19 x 5 x 4 = 760 | Foundation of smde retaining wallg 500 ’ 80,324 5.009 T '
2 x.18.x 3 x 2 = 216 Do. do = do T 6o | 9780 ot | 14,030 ‘
———— 4 40’ »
Total . 413,422 | Portland cemént concrete, 2,567 K
54,386 | Trenching rock for foundation ! , 2,066
800 8,222 | 45081 5,713
’ 1,019
900 6,942 93,667 L0s3 3,798
- 1,000 | 588 | Jau3 e | A
« 980
1,200 643 953 1
: 106
Tasre VII —Quantities in sulting Dams. ‘ 1,300 ______...—- _—;1—7—’67; 92,171
Total ’
Crinna MoorLyar AvINASHI STREAM T tho construction of the dam, but as 16 w;l] not be reqn;rgt;
i e construction : rovad removing X
Thick. Thack. —_— NOTE —Tho earth romoved from the escape Will b:m‘:“::dzom the former , 1t 18 necessary to provide for
Length | Height ness Content Length | Height n;gs Content for the latter until some time after, lrtnl::ﬂit ?: trhe dam by sutiog
Wanual labour, as well as for transporting — -shed
R nlities i cutting through Water-she
Feet Feet Feet [C Feet Feet, Feet, Feet C Feet Tapiz IX —Qua R EartH
10:45 X g& Y 5 1,287% 1204 % 21 x 4 = 1,205 T o
g5§ i 2}% :<< '(75 i:iggi lgg : g,i >)§ g - i’ggg% I‘)am —4 D Water-shed line. Area of Content Area of | Content
7 X 28 x 8 1,540 68 2 x 7 = 1:]90 { 1stance from Wa soction gection
588 X 2% « 9 1,305 | | I . ‘ e f—
45 X 4 5 11 1,980 57 x, 4 x 9 = 2,052 Foundation n bed — Sq ft C yds Sq ft. C ’ldssé
6 x 2 x 3 570 . o I\ O stream Feet 11 308 40
73 x 2} x 3% | 6433 | [ 900 1,939 622
70 x 28 x4, 700 59 x 923 5 3 4421 238 ’ 2
673 x i X 43 7593 463 x 21 « 8} — 4062 Wing wan South 600 3,117 356
47 ¥ x b 5874 |l 383 X 2% x 4 — 3%5 Protect h o . ‘ 323 ’ 100
G X Mo SE B0 oy x o oo4p = ogg|{ % jead 300 4,078 850
3 % 28 x 6 495 I 157 x 21 % 5 = 1gyi||. © cheme ‘ 41 ' 53
26 x 2% x 6 | 4293 .° . .. - (0 5,083 753
19 x 2 ox 7T | syl oo| o : . of 04 | &
14,0863 |t — g : North ] a0 3,311 . 572
‘ ] vee .o Y 8,795% Total Portland e e ’ 600 92 k 2 64
3,800 cement eoncretq y 153
i , . 2,967 Trefnc 10g rock for 4 . | 17.989 3,980
32 21 inches diameter| ... 30 21 inches diameter ..., Ea;ﬁiag?;: Total... . 7,

T —
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Taste X — Quantities in Sluice Dam on Water-shed

% o d E’)’ <3
= b= = e = ] |
to ) 3 & g to = -4 3 _—
g 3 = 5 N g 2 4 8
| ==t > &) A = o=} = O
Feet. | Feet | Feet C Feet Feet | Feet. | Feet. | C Feet.
1351 x 5 X 5 = 3,387} 48 x 14 x 16 = 10,752} Lower part of dam

126 X 5 X 6 = 3,780

115 X 5 x 7 = 4,025
102 X 5 x 8 = 4,080

86 X b X 9 = 3,870
67 X 5 X10 = 3,350
Total Portland cement

concrete .o 22,4023

3><10><6%x161

3 % 1_—0;" x 16

3 x(14’8--10’)wx 16

2 x 7x 4 X 18 =

2 X 5 x 4 x 18 =

3 5 (142—10%)x
><_.._._—_8 X 16 = 1,810 |Archwork of g g,

Deduct for opening y
to springing of arcleg

6,935\ Do o above do

Do do archwork

3,817
1,008

720

5,545 | Total

cut-stone
cement

——

5,207 | Trenching rock for foun.

dations

Foundation of piers '

in

Tapre X1 — Quantities wn Bridges on Road and Ghaut.

Numb h Breadth or N
mber Lengt Height. Thickness Content. —_—
——
Feet Feet. Feet. C. Feet
1st Class
(Sairveyellar stream, Pa)
stﬁ'eam, and two strea,xfrglislt::tl;l i’oni)?;d‘;‘
18 + 54 hast) 0
x 2E2x 12 x 3 = 9,592 | Prers.
2 X% 54 X 3 X 4 = 1,296 | Foundations.
Total Masonry . 3,888
1,296 | Trenching rock for foundations
(Sq feet)
18 x = 216 | Superstructure of timber, b
and earth. » bamboos,

-
Ll

zt

P

-p4

1 —DaTa FOR ES

TIMATING COST OF Lasour

g Annas per diem

1,000 Coolies for 25 working d;oy 5 atl Rupee do.

25 Maistries do.

120 Sick men do. do. 8

3 Do Maistries do do
Hutting for 1,120 men, ab

Do

Warm clothing for 1,120 men, ab

Do.

Other labour to be calculated in proportd
P2y on account of sick men, mastries, Wark:

4
for 28 maistries, ab g
4

for 28 maistries, ab

Total cost of 1,000 men per I

Do 1 man

Do. 1,

4 Apnas  do

0

o { Per season of
.0 ( exght months.
0

do. do

per day P T @ .

onth of 25 working days

ST AN s T RN s St B i AT P Wy AW
“"""\w’-;-
i
Tante XI —(Concluded )
dth or —
Number Length Helght %ﬁtkn ess Content
A\ C. Feel
Feet Feet Feet e ond Class
(10 Streams.)
.
x 18436 6 x 28 = 810 | Paers.
X : 36 x 2 x 38 = 432 | Foundations.
Total Masonry - 1,242
432 | Trenching rock for foundations
(Sq feet )
. 18 X g = 144 | Superstructure.
—_— I
3rd Class
(15 Streams )
2 x 18 430 L x 2 = ag4 | Prers
2 x 2 30 % 13 x 2% = 225 | Foundations
Total Masonry « 609
295 | Trenching rock for foundations.
(Sq feet)
18 x 6 = 108 | Superstructure.
HAXPTON CourTt (Slgncd) J. PENNYCUICK, Capta.m, RE s
14th Norember 18;0 Executive Engwneer.
e

. A P

.. 12,500 0 O

. 625 0 0

e 750 0 0

37 8 0

630 0 0

21 0 O

420 0 O

14 0 0
[

14,997 8 0
1415115

—————
. 0 9 718
(=10 Apnas nearly )

on, 23 per cent, being added to the actual rate of daily
clothing, ete.
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7 o & of main chapye) at 5 ¢
Ex]::;atmg 3 ggo g;aich fhannil.s Pohes Pe ’ mli?. gg fockes
T;tal 1 :::m :ards of earth, gt iO cubic yards per man . 3?3?) :
N
S ozte;tzcutmg 3,600 cubic yards of earth-work -EO- )
Annag per cooly .. o Rupees TOO )

3,600 cubie =
A yards for Rupees 300 .
12 cubic yards for one Raupee, or R
s upees 0-1-4 per cubie

S ——————

K B

Excavating 1,000
s cubie ya,rds of
Clearing stones, roots, et earth 250 coolies at 10 An .o
Loading waggons... . 30 g o nas .. 156 4
18 12

P

Unloading, spreadin . 125 0
s g, ramming, ete do do 7 3 g

. 46 14 0
0
0
0

Laymg and re-laymg railg n o d d
. i 6 carpenters, at
Transport to dam 16 10 o ;
0b coolies , , >
ullocks, at Rupee1 ... ; 250
Tl s 160 o
: of 1,000 cubse yards of earth |, 492 g
° Todo g 0 71 ;
. 056
(=8 Annas nearly )
IVv—-D
ATA FOR ESTIMATING ¢ogT op Porrranp C
EMENT
s (@ )—Cement Covcaene
08t of cement in England, £ 1-12-¢ o
Freight to Negapatam ’ perien 2% o o
Carriage from Negapatam to the Perryaur " o e
| ' . 40 0 0
Total cost per ton . 81 4 0 ’
————————
(b )—Sand and Shingle,
?xcavatmg 24 cubic yards, 6 coolies, at 10 Annas
Fransport to site of dam, one boat's crew of 4 men, at 10 Ann m 3120
(Four trips per day, 6 cubic yards at each trip) ’ “ 28
Total for 24 cubje yards 6
e 4 0
Do. 1 g w 0 4
. 2

c(¢.)—Broken Stone.

The stone removed for formi
"by machinery driven by w:: e:l';zlv:egtt.he hescape will be used for the concrete
after the machine, and th i the only expense will therefore b Tt will be broken
s e cost of transportmg the stone from th e the P23 of two mep ¢ : up

4 Annas per cubic yard will cover thig, ® 630ape o the dam, 0 fodk

l @)— Labour for mizng and iaying

The concrete will be mixed by machnery d
ture 80 cubic yards 1n a day of 9 hours, the cos
Loading machine, spreading, etc, 12 coolies, at 10 Annas
Working and superintending mac

Total for 80 cudb

290 cubic feet of concrete, we1ghs 27,550 1bs at Rs 81-4-0 per ton
v 8b 5, 0-4-2 per cub yd

580  do sand .
980  do ghingle .. at ,, 0-4-2 do.
1,450 do broken stone .. at, 0-4-0 do.
{ Labour for mixing, laying, etc
Centering, framing, ete

1¢ yards or 2,160 cub feet

w"

Total cost of 9,160 cubic feet of concrete

Do 1 cubic foot do

.—____———"
NG COST OF Sirring CHANNELS

V.—DAaTA FOR ESTIMATI
d from Chinna Moollyar

(a )—Rught bank, fe
slopes

the earth thus removed to be formed 1nto 81
ground being taken at an average of 3 0 1, area
- +3X3x6x6=104 7,=17}square feet or 513 cubie feet (=
: yard of channel 2 cubic yards at 4 Annas = gAmnss .
(b )—Left bank, fed fSrom Avinashe Stream 3
Breadth at top 5 feet, depth 2 feet , ared of section to be excavated =
X 3% 5x 5= 84 5=13 square feet O 39 cubic feet (=
channel. 13 cubie yards at 4 Annas = 6 Annas
Clearing ground (both banks), 1 Anpa Pf yard

Bamboo trestles and wooden troughs for crossing ravines,
____—-———"'

ATING COST OF BLASTING

5 Rupees per

VI —DaATA FOE ESTIM

750 Miners, at 15 Annas per die®
400 Coolies, at 10 ,, 4o .
720 Ibs of powder, at 6 Annag per Ib
1,600 yards of match, at } Anna per § ard

60 1bs of steel, at 8 Annas per Ib

.

800 ,, ofiron, at2 do ;o
8 Carpenters, at Rupees 1-4-0 each
. 8 Smiths, at do do. -
1 month's work of a forge
Sundries

, Total cost of blasting
D 0 do dO

voad Nore —The above charges are for the escape
loroe 4 Annas per cubio yard extra has been allowed, 88 the ¢
7ge quantitios.
14HAMPTON COUBT,
th Novembcr 1870

1 cubic yard

onditions are not 8o favou

(Srgned)

hine, 2 men, at Rupees 1} .

and removing 1,000 cubic yards .

For the blastingn the cutting through t
rable for get

riven by water power One machine will manufac-
t of which will be as follows —

RS A

o~
® w
co™

<
<

10

|

1,023
5
5

MO O
[~ = e -]

1 1
10 0 0
2112 6

V-]

e S ———

. 1,080 0 0

USRS

0 80

Breadth feet, s1de $tol Channel to be entirely 1 excavation,
st top 6 fet, depth 3 5 embankment on the outside The natural slope of the
of section to be excavated will bed x (6+4) X 2
2 cubic yards nearly) per

3x(G+3) x2+13

13 cubic yards nearly) per yard of

yard
RS A ) 4
73 2 0
‘950 0 O
270 0 0
25 0 0
30 0 0
100 0 O
10°0 0
10 0 0
50 0 0
5114 0

1 80

he water shed and on the

J. PENNYCUICK, Captan, RE,
FEaecutwe Engineer.

ting out the rock 1a

™S
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; ESTIMATES,
—Szltzng dpparatus and Channels.
Quantity - N o
Rate Amount, Total
= S —— | ————
(@ )—Bight p,
nk
1%%%% c f Portland cement concret oot P Boar
e grenchmg rock for foundations 03 5| 703 00
* 1 ...1 21 mches earthen ons 020 475
Pipe ... 8 0 0 0
. 0 256 0 ¢
ofal for P BT Teress
Reservoirs for st ..
1;'883§ ¥ds . | Main channel ) ?.I:mg Tator 3 ° g’ggg 8 g
'228 " Branch channels Moo 009 0 443y 6 0
0 R | § 8 8] 8
channel) pel: cent on main 80 00
Bl?;itmg, puddling, contingencies ' 261312 ¢
Y oo eos ¢ eees 1,117 14 0
(h)—Left B —
3,32? e f ’Portland cementf conz?e"t:e 0 2000 0
oo ”f +es | Trenching rock for foundationg 0 g 0 4,398 o
Y. L. ... ] 21 inches earthen Pipe ., 8 0 : 870 14 ¢
0 240 ¢ 0
e —
Reservoirs for storin t 2,008 14
11,520 yds. ..!Mam channel 8 ot i 07 0 2000 0 8
8,238 . Il‘iranlch channels . 010 5’238 o v
" . | Lrestles, ete, for crossing ra; 00
Repairs (40 per cent, gon ‘;ﬁi 200 240 0 0
channel) .. . 2,97
Blaéstmg, puddling, contingencies, | 7780 0
ete. ... 1,075 2 ¢
...... Machinery for raising water 20000 0 0
oo . ene 50,000 ¢ ¢
Total . L4 ’/ . 9
) creee o 4,000 0 ¢
_ II —Dam and Culvert.
Quantut, —_— e
y Rate, Amount Tota] -
— \
001,805 Ea (@ )—~Dam, BS A p RS. A p
4157080 cy arth executed by silting <.} 01 4116681 . oA
10,89 v ses Do. by manua] labour .| 0 8 o 2’ oy 5 &
34,713 5 Roulg)h-stone lfor temporary damg | ¢ 8 0 ’057,’222 8 0
7128, y 0. or re ’ 0
800,000 ,, ... { Clearing ground .vetm??t 8 100128695 o 0
o . 0 3| 12,500 o 0
— Cul ‘
413,422 ¢. f, | Portland cement cotl}li:ite 0 Lo !
5‘11,236 ’ - %renchmg rock for foundationg . 0 g 8 s 0
»500 5. f | Tamber framing for closing a.rch.e.s 1 80 g’ggg 8 0
) 0
oen Tools, plant, and mrach
o S dr s C. 1neyr crees . 2’15]753 0
g?c, 7 (_zh,arges:,,%ntmgencxes, 89,600 o 8
oo see . 67’648
Total .. | ......... 14\8
08 soga, 7,87’000 0 0
\

.

= _;._ - DY W i T Sy
iA ';}
{ i
111 — Escape
I -
Quantit Rate Amount Total.
ity. —_—
_— S
* ES A P RS A P Rs. 4 P
) 1 8 032,512 8 0
217,675 ¢ y | Blasting and removing rock 0 4 0] 1804212 0
72,171 Removing earth . . 20400 0 O
..... " Tools, plant, and machinery e; ’
. Sundry charges, contingencl » . 15,044 12 0
o 3,80,000 0 0
Total
S I
—/ .
IV — Culting through Water-shed and Slurce Dam
— U e
-
Tz o — Rate Amount ‘ Total
uantity, —
/
(a )—Cutting S Rsoiz 0 e
a)—ty 81,48
112 0 ,40Y
1§:9S9c Blasting and removing "°fk .l os ol 1,9 00 53475 12 0
2980 Removing earth o —
b Y—Sluice Dam 0o 8 0] 11,246 4 0
22,4924 ¢ f ... Port]ar(ld)cement concrete “1 012 0| 415812 8
5,545, Cut-stone 1n cement ement. | 1 0 0 ],8‘18 1(4) o
1,810 ,, .. [Archwork ofcut-Stonelg t10D8 - 020 65 17.865 14 0
St Trenching rock for founda e 2:200 0 0
e e at. and machmery ' o
Sots” charges, contmgenees || .| 28 60
ete. e 56,000 0 0
Total R
N I—
e
_
T Rate Amount Total
J——
uantity —n e —
—— __________—-—/ ps A F
A P
(@ )—Roadfromfo"t of Ghaul| Bs A. P ES
. to site of Dam: 1) 01 6 gg? g g
»339 o d (thick Jung 010 ‘
18’9”Sds | Cleanog grouwnd (0 a0 0 4 0| 4183 0 0
7,932 9 see - 0 1"
£835° 7 mc‘gﬁ“”grﬁ?ﬁh&nd small stones (1’ lg o1 11627 14 8
0,6441 :: Blasting and removing ro tn; 012 0} 41,99 12 0
33’9995 " Large boulders requiring blai o1 089 15,‘13}] "
»388 d y 6 0 ,
6’980& :: . ll;?) notreq\glrmgbla“m g 8 8 0] 4,952 g g
9,904 ss +.. | Embankment (earth) 1 00 1,130
1130 ”» Dry-stone revetment walls /————/
e S - K

— bt e A——— .. et SR e e T b ettt e ,,,,,_
e - — - R E JTTT e i P ki

,__
‘

S 2
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TR 4
V —Road — (Concluded )
Quantity —_— ’ Rate l Amount Total
- T
RS A P, B8 A P RS 4 p
16,256 yds Drains along 1mnside of road 0 0 3 254 0 O
16,256 ,, Metalling 12 feet broad | 0 8 O0f 8128 0 O
89,1
Bridges (1st Class ) 2 ¢
3,888 ¢.f . | Rubble masonry in chunam 0 4 0 972 0 0
1,296 ,, Trenching rock for foundations 0 2 0 162 0 0
216 s f Superstructure . 0 6 0 81 0 0
Four budges each . 1,215 0 0
4,86
Briudges (2nd Class ) 8600 0 /
1,242 ¢ f .| Rubble masonry 1m chunam 040 310 8 0O 3
432 ,, ..|Trenching rock for foundations 020 54 0 0
144 s.f . | Superstructure . .| 0 6 0 54 0 0
Ten bridges cach . 418 8 0
4,185 0 ¢
Biidges (3rd Class )
609 ¢ f...]Rubble masonry in chunam 0 4 0 152 4 0
225 ,, Trenching rock for foundations 020 28 2 0
108 s f Superstructure . 0 6 0 40 8 0
. Fifteen bridges each . 22014 0
3,313 2 ¢
1,01,500 10 ¢ -
2,800 yds. .| Branch roads about site of dam 1 4 0f 3500 0 0 =
4,000 ,, ...|Footpaths . . 0 8 0 2,000 0 0
(c 5,500 0 o
14,960 ,, ... |Road from Cumbum to foot of
Ghaut . 112 0} 26,180 0 0
26,180 ¢ o
. Tools, plant, and machinery . 800 0 ¢
. Sundry charges, contingencies,
ete. 6,019 5 ¢
Total . 1,40,000 ¢ ¢
R ——
VI —Butldings
= L
T =
Quantity — Rate Amount Total
—“\
RS A P. RS A p R
2,700 s f | Quarters for 3 Officers .. 2 8 0f 670 0 ¢ + B
960 ,, ... |Office 2 8 0] 2400 0 ¢
2,160 ,,,... | Quarters for 4 Overseers “1 2 4 0L 4860 0 o
12,000 ,, ... | Hospital for 120 Coolies d 2 0 0] 24000 0 ¢
2,000 ,, ...| Do for 20 Maistries or skill-
5.000 ed workmen .. . 2 0 0 4,000 0 o
s ,» e« | Workshops, sawpits, forges, store-
chods, gt T ER ST 112 0f 8750 0 o
540 ,, ..{3 Powder Magazinés, each for
250 barrels .. .o .| 4 8 0] 2430 0 o
5
.eae Repairs 8 per cent. for 5 seasons | <.« o 23’;2% 8 0
A Sundrles .e .ee wes . oo ’534 0 0
\
- TOt&l o sseen .. . 75’00076

e
NS
.
VI —Establishment /
o -:/f
Rate |Amount | Total
—
‘4‘/
RS RS RS
100 | 8,000
2 Overseers for 40 months ... = * R 100 4,800
Do for2¢ do - - . ., ) 40 3,200
2 Writers and Accountants for 40 months ... oo 50 2,000
Do do do for 40 do. . 60 2,400
1 Do do do for 40 do L1100 4,000
1 Medical Subordinate  for 40 €0 | 100 2,400
1 Do. do for 24 do om0 1,20
28 Lascars for 40 months ... ’ —_— 00
TOtal..- . nee b 38,0
—_—. e
R N\
1, ™ ~ .
VIIL—Preliminary Expenses .
30,000
t1003  eee . soe OY,
Expenses of prelimimary surveys and mvestigation
e
land, and Machinery
IX —To. ls, P aﬂ,,, _‘___1’___:_——-%________——————————’
— Materials = oer ton.| 10,848 3 9
12,000 yards of ral(la)9 lbfa:gt:ﬁg yard, at Rupifn?:: igzt .| 24,000 0 g
0,000 fect of sleepers, at Rupees 40 per 00 r s for 1 Rupee 1,666 10 0
,000 dozen nails, 23 1bs to the dozen, ab 3 dozen - 24,000 8 0
Waggons, at Rupees 400 each . . e 6,222 111
ﬁgif;lsance and repairs, 23 per ccnb e 67,000 0 0
0 0
b )—DBoals Deach ..o 12,000
6 sheet-iron boats with tackl)e, etc, at Rupees 2,00 1,508 g
our-oared rowing boat . h o 1'880 0 0
PaIr oared do, at Rupees 800 cal ' ; 3, 19,000 00
amtenance and repairs, sundries, et _
0
—Tools n . ,200 0
R00k~cuttmg tools for SOOCmen, at Rupees 5 I;'e;]:xnna . 2,700 8 8
arth-work to,ls for 900 men, at Rupees 3 Pe“s ote v 3,000 0 0
aTpenters’ and Smiths' tools, worksbop S8P5™ .. 1,800 9,000 0 0
? i ammma—— )
2ntenance and repairs, 23 per cent o e
. fus. 0
4 (d)—Lifting and hauling appad? ‘i . . 3,488 g 0
1 1-ton cranes, at Rupees 830 each ' . iOO 0 0
Small pile-driving machine  «s * 4200 each - 00 0 )
-ton llfllnar and traver:lng Jacks, Bupees . . 1,‘ 70 0 0
Antenance and repurs, 23 per ¢eot - o 2,250 o 0 0
0 ep lrs’ p an® e— 8,0
pe) Chalns and Bundx 1€8 cse ses emmm——
atus. 300 0 0
_ te-mahing appar . wel 8
2 concrete-ma{(em)g n?:fcﬁ;is, at £209 each . 1,900 © 0
ftone-breaking machine, at £190  +v, 4 ns. at Rupees85 0 00
amiagze from London to’the Perryaur, 12 tom% o o 1,0?50 00
L AR L7 10,000 0 0
aintenance, repans, etc. e o —_
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only as being the most ;

)|
ake about 163 or 164 fect. These levels were chosen not
ted 1n the least posmble

J
e

T 5 A e

;
j . ) - poono i
I i tfl':ertty'bo"e power 1;1;‘:1";1:‘3/0,- raising tcater RS 4 P time mucal, but chiefly as allowing th
700 fcel;efsmx?li:ed at £480 éz;c;;lth Pumps for raising 130 cul, Re 4 T 3 abolitas the time required for the construction of the escape and dam would be
1,200 feet 1‘1 ¢h dehvery and suct N 1¢ fg equal.
Bolts, -inch discharge 10N pipe, at £0.16-6 p e[ 9,600 0 O i
1t fteenfﬂgi; eet; e s Pipe, at £0-11.0 per foot per foot. g,(?eg 00 i the lik I have since learnt that it is in contemplation to fix the ordinary level og ;
er e - ,600 00 : e !
! Cg“fx'zeotfl“l.ater per Hnnl‘::gu..‘{?"s“()lth Pumps for raising 75 cubie 9200 0 0 the da at about 200, which would bring the escape crest to 210, and thedtop °
€09 feet 8~;;g§hddelwery and s-uctmn - 3 eulie 2 .80 bite N m f0240. In thiscaso 1t would, of course, be necessary to buld the dam OR )
let: bends, etc.“’fha"@ Pipe, at .{_d}‘f’?pﬁ f&-tll-o per foot 1’,'938 8 3 0. 3, not, as proposed by me, 08 No. 2.
147 2 hd . LX) eoe ¢ 4
) oy Eﬁ,f’f 120 tons from London to the Perryane. at Ito 2’?;83 8 3 of th3. The cost of the escape 11 this case would not duffer materially from that
n'e;:ffs mant O Trya.u:, 8¢ Rupecs 53 10,200 0 O ‘;[ o € upper site at the 174 feet lev el. :
, matenance, ete, ... " o T4lon0 00 \ 4 . 0 s
e 2;33:, 00 113 COuld. The dam would contain 3,486,800 cubic yards of earth, of which 2,017,30
£, T | 50,000 0 O be executed by silting, the remainder having to be done by manual labour.
o otal for T ?
. ools, Plant, Maclunery, etc - 1,63,000 0 0 take 5. In my cstimates the cost of the earth-work (by m&{al labour) has been ‘ i
. b 0 at 8 Annas per cubic yard, but this would be greatly creased 1f the dam g
‘ Distrbution o e above claTges: Woulto be raised to 240 feet, owing t0 {he mcreased disfance froﬁi‘ﬁlch the earth ‘
e d have to be brought. - E
(a) ) (c) (d) (e) ) | Tot 6. 1 : ating the cost 1B adopting the follow1ng !
otal ates believe I shall not be 03 er-cstimating pting E
Dam and Cul K8, RS RS RS RS RS. ) d. o
gSCape ulvert . - ;12,888 10,000 | 4,600 7,000 10,000 . ... 8,{%00 A - Up to 180 feet .. -« ... 8 Annas per cubic yar ; 3
Road S T .| “2:000 3’388 I : 23’300 e From 180 to 210 fect 10 ” ? '
Silting appt;.ratus R ' 800 . :. - s ,200 ) From 210 to 240 . 12 » 9 ” ! ;
. . . .. 800 0 ” : '
I DR A B BN B 50,000| 50,000 7 work of the dam . ]
) . the cost of the earth-worg 0 e
Total | 67,00 From these data 1t 18 found that o
| ,000 | 19,000| 9,000 8,000 10,000 | 50,000 | 1,63,000 ;\‘;ould be Rupees 9,99 <00 agal st Rupees 3,68,000 for the 205 feet dam oD site :
_ o. 2, Lt ®
R —
. 3 length of !
: Abstact Estunate for Head TWorks RS - th 8 Tn addution to this there would be an increase of 119 feet1n the leng .
—Silting apparatus 0 e culvert ¢ the base and longer at the top, the ares ©
| 11 —Dam and Culvert ... e 94,000 8t rt; the dam bemg thicker 2 be cleared for ;o
. e e eee .- 7,87,00 one rev d more round “ould bhave to be
III —Escape . ) ,£7,000 th etment would be greater & € dd a further sum of
1V —Cutting through Wat:er-shed - A 3,58 o abe excavation of earth. These with minor 1tems, would add 8 \
V —Road ] " .- 6,000 \ out Ru ~ : Le dam. |
z' VI —Buildings .. o - 1,40,000 L~ 9 Pees 70,000 to tho cost th. W o g dam with 2 maximum |
VII —Establishment - . B . 75,000 hejoty The gap in the water-shed 7idge would requt® ®_ ~ p. hees 56,000 the t
VIIL.—Preliminary expenses - e 38,000 o 1ght of 70 fect, and this would cost Rupecs 1;70;000 agalns P e g
. we 80,000 stimated cost of the cutting and gluice dam for the lower level: e .
—_— q ! .
Total  16,00.000 10. The ch £ \tingencies, repars, and maintenance of buildings, b
I{axproN CoURT, (Signed)  J. PENN AN tools charges for conte 4 also be largely increased, and |
. NYCUICK, C and pl bl hments would also g
14t} November 1870 » Laptain, RE alt plant, and for establi® . Rupees 16,00 000 to =
Erecutive Engi; R ogether the cost of the head-works would be raised from 1UP VY .
a——— eer, “pees 26 00 ¢
000
YT Is, tools j
. MEMORANDURL et 1_1' The additional amount of Jabour required (allowing for materia’s ’ !
_ In the pro_]ect for the diversion of the Perryaur, forwarded b ¢.)) is nearly that of 1,200 coolies for 1,000 days '
November, 1t was proposed to place the top of the dam at 2 Y me on the 14th 12, ] amed 1,200 as the greatest number of coolics :
d at 205 feet ab In my calculations ] have as8 ? ] therefore
and the crest of the escape at 174 feet, which would ove datum Likel . - the axtra labour requre will ther .
y ould make the ordinary level of ) be ¥ to be available for work at one H1m®> e for five scasons I
of the that of our whole available forc® for 1,000 worlng day®, that ls’ﬁ : ars, and & :
) thas involy es a postponement of the completion of the works for five yEars -
. ‘ 8acrifice of revenue to the amount of 273 lacs of Rupees .
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a 13 The sole advantage to b gained by tius raising of the lake level is the
storage of more water during floods,

14. The quantities stoie
the escape crest would be—

For the 200 feét level
For the 164 feet do.

Between the noimal lake level and the maximum lev

For 200 feet , 1,06,927 cubic yards.

For 164 feet I 77,020
That is to say, that the higher level
be thrown into the lake before Ny water passed over the escape, and that during
an excessive flood, such ag Iay 1

! wenty years, the
higher level will was'e 29,807,000 cubic yards less than the lower one.
[ et

For frethes smaller than that given 1n my Table No.
i would be a=5720d as the other,

d between the normal level of the lake and that of

26,711 cubic yards,
39,008 , 9

el during an excessive flood—

B ]

il
i

e et

1 14

4, the one level

been the amount stated above (29,807,000 cubic yards).
flood as this would not be Likely to occur, but there migh
ones It is probably taking a high estimate to say tha

amount of water saved by the use of the higher level wo
of cubie yards.

In ordinary years such a
t be two or three smaller
t in an average year the
uld amount to 8¢ milliong

17.  The effect of this increased storage will merely be that the lake will tske
a little longer 1n falling to 1ts proper level after a flood; that 18, that the high
discharge through the cutting produced by the rise of the lake will last a feyy days
longer with the larger lake than with the smaller one, This discharge varies from
675,000 cubic yards per hour at escape crest level to 1,100,000 gt maximum flgod
level (190 feet), and 1s probably considerably more than the channels from the
Vigay and Sooroolly (neither of which rivers 1s hikely to be very low when the
Perryaurisin flood), can carry off, any addition to 1t, or increase in 1tg duration, will
therefore merely cause more water to pass down the Vigay into the sea, where it
will be as much wasted as 1f 1t went over the escape into the Perryaur,

18. In point of fact, the effe
feet would seem to be this that ;
of water will go down the Vigay n
into the Arabian sea—a somewh

ct of raising the lake level from 164 fo
0 an average year some 30 mill;o
to the Bay of Bengal instead of do
at inadequate return for 37 4 lacs

19, Thave hitherto said not,
from cost) of constructing a dam
overlooked

20. I believe the 205 feey dam proposed by me to be thorough]
but to be very near the maximum lim,

of the escape could be reduced, I should
ten feet; but I should be very doubtful

et to 200
18 cubic yaidg
wn the Perryaur
of Rupees,

ing about the increased difficult

Y (as distingyish d
240 feet high, but this1s a por ° e

ot which cannot be
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No "280 Oxprr micreoy, 14th November 1867, No. 3,521
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: ) 1. The report now before {)
- he
/,’ . IRRIGATION, No 14. Government contains a siteh of the
\ %,éé e ZZ 4 % ,7 l ! operations whicly Captain Ryves con-
W j y - | ders n essary for conveying the waters of the Perriar 1iver to the low lands of
. PRV} S7+] L
- a . 4 - o~ g
, . Madurs. ' - e . e
- ’ ! 2 The project 18 1n two scctions — ‘
. : T traction of & dam across the Perriar to Faise the water to such
\ . First —1L'ne cons derate amount of cutNng throuegh a rock
)2 ¢ a height, as, with the addition of a MmO 2 ° y
g 8

B = . » tmned 1mto the Sooroolly, and thche mto thd Vigay
N /(;:_gw‘_ . 2/4'72(? ZF‘}?// . saddle, to allow of 1ts being tit ~\ }\ ~ o~
\_ l")v’ K / o V -

-
, ¢ 11ver =TT NS
: bution of the supply thus thrown into dxe“\‘/fg’ay for the \

&
- - 2, e t
] ) . /—. Z .4?‘&/ /?// ! —_— fncﬁdthrgi:ll:o 1;; . Madura, partly by means of existing channels and .
e—— /‘f y_J i

) Z tanks, s tly by néw channels
} s 2 ? ’ anks, and par yRy es furnishes a tolerably complete account of the present state
N . 3 y ?laptm:llmtx): zt of the nsufliciency of water for the irrigation of the land
( 10 Madura )

oay f tho cxtensive field available to

o from tho Vigay, and of ¢

, ‘ u}nder the cf}mlmlels lera‘fi;‘:he 1NCrease of wet cultivation. No argument scems to

g | ) ’; 1e north ?1 tt)l;rglv‘:ewher that the present supply of water $h the Madura distiict
e 1equared te

ion to 1t would not be
, o people, or that any addition
1 msuficent for the wants of the Peob ’mt a supply may bo obtatncd from tho

7 s estunated tl
\‘ gﬂ@ﬂ W cagerly appropriated It 1s csh! £ 149,000 acres of paddy, of which 78,000

, . - rl(!'a.tl()n 0
Per riar co:ll(llln';)tel}t tto aﬂll; :;1 800 socond ctop, and that the water rate yielded to
: acres would be first, a ,

\
X

e

) 3 f Rupues.
-~ . ’ I unt to () IH,CS (8
‘ - * sG overmnent would amo bo rclied onas approxnnately correct, seceing that they
| ‘ Q 4. Theso figures may blf owledge of the Madura district on the part of
//g c2e K 2 a‘\-; K t - - are the resalt of an mtn‘natoto ll:)e dec13ed whether the proposed works are practi-
! H‘ + Coptam Ryves - Ithas t.len‘ d for thair esccation would be remuneiative to the
| eee. 4 , | ¢ calle, and 1f the outlay requircd 10 » )
/Zkf/!/r e /s ﬂ/ ' AN ( oo u,t n t 1 . )t’ ho author of the project ‘
, - | ' § eut anhierpa y laned by Capt iin Ryves, 15 an old one. The people )
/ 07';’ | % ' L '/ 5 The project, a3 leé_ to 1t as the solution of theur dufficulties in 1egard to .
o P ,/42 . | b . of Madura have long looke ot 1 tho Engucrs of tho district have been
- } 9' R OI' 5
’ Jeeer / J PVl , fL . supplying theur fields wlth‘ Walt ;s only now, however, that 1t has been submlttgd
A 4 { ) quite alive to 1ts ymportan a5 to allow th2 Government to form any opinion as

1 such a compichensive mannel .

» - »

!
)

to 1ts gencial soundness . ; .
° Tusiy cly shovn that an excellent site can bu < \tam§dF

6 Captain Ry ves has cou Pertiar  The width of the 1iver 15 less .

{
{
{ .~ . aC1OSS the , . )
: I f(ln m? ?O’th‘cu&n ?{; ii?ll t]cle panks rise rapidly to the height of 150 feet and ]
z 54' ¢ than 200 feet at the ved,
& 25 ® ?
!
£
¢
{
{
¢
¢

ddle is
ot above the bed, a depression or sadd .
wpwards | At tho height of 104 ffape The dam would intcrcept the drainage

: . o8
malsile for convamon i diaws & supply from both monsoons There PR

of S5V square miles of couniry which

récy what amount of
any degree of accu
heve been no means of ascertaining with any deg

. -
A . , | .
7 L s My . . ! A T
]/ ’\ ¢~ - ‘%.\ L ‘J‘\w‘ e
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rt”Oceed' ¢
n 1
28 of the M adrgg Gor

14 y ’ 7N
;am actual] th N ovember 1867.

¥ falls oy
; er thig ¢ :
mag ract . . ®
: * thus a’"l"e(:ilz:tffom the knowr,\ t:d Captain R.Y ves had YMYCTore no alternative
S the 18 that the rain-fd‘]lll:fdll 1n the adjacent distriggs. The rosult ho
n .
ay be estimated at 78 98 inches per annunt,

r .
430 13 more Likely to ba 100 inches.

7. Q
at the slte aptaln Ryves’ est)

of the pro mat
. Posed wor |

co .
mufs‘tﬂ:l;3 quantity of water discharged by the river

>0 necessarily be but a very rough approxr
is €quiy r :;atl()n at best. The maximum rfte of
w50 § alen t(;-a‘.fall » OF ‘aboyt 3.0 p hdlarge he estimates at 33 m1 lions
quare meq f 37 inclio . o 00 cubic feet per sccond, wlhich quantity
¢ ofrainin 24 s over the d’rainage Basin of

Appeng
of xC
Cubie Jards per b,
u

Yardg
cube
o COntiHUan

cast

feet por monsoon the supply falls to 100,000 cubic
r fL‘COn(], and a st1]l further diminution must
Y weather for several months 1n succession

Oubﬂes U
S of th ° th
Whlch hln‘hes s ¢ aCtual .

r thecan Conﬁde;tl t 1mportancob ]mm.f"‘“ ovcr the dramnage in question 12
Would pontrol of thg7 fl ° calculated oth for a determination of the quantity of water
aceuy » howe er, he dxfﬁOOds of the ron for the supply of the Madura district, and

canacy the amoynt fcu]t if net in;ver during the construction of the dam It
ation tlonl ado (;) rain-f]) on ﬂl)OSmble to ascertain with any high degreo of

eabule unfa], g?:h by anal, :e tract comprised withm the present pro_]cct
es 'nda tral . u&racter of the b)) and the GO"Cl‘mnent takm«r into COl]éidcr'
AMisfled along them South-west monsoon on tl,xe w o\tocx n chauts an
1 s 5

at Cy

pta at all 1ot \

d “3 R)IVQS’ estim ! points o which observation has cxtcndcd;
1

IStI‘]_b g
ution jp Maq ate of the supply available fiom the basin of

Fro
m ura i
]eadmg o th.- th a1 extiemcly moderate.

and the 1. 1 o astern € pro
a %0
of the g highest poiut Offld stern LOZ?d dam to the water-shed of the diamage®
am ) the rdgo ig IGE t}ICSlﬁtancc isonly three and a half miles,
5 feet above the Led of the river at tho 1t

rldﬂ‘e
) Wou]d h
What ave to
herglyg it bo cut through, and it becomes a matter of

o
rsel ould
be best to raise the dam n order to 81V

Yy to w]
18ht 2t depth g4
ght i ¢4 dam Pth it would be expedient to carry tho cutting m

[y
.

It w
ace, ang s 1 ad;):;]d IAO cconomically practicable to draw oft
e 1© longy, of 1l s rock 15 encountered at a short depth
ot poy the cutting would 1increase as the depth
than 0 c}ond which 1t becomes moro ccononncal t0
Y om?utatm:n:;-nule the excavation of a channel The
ent they Wo ;nlbhe s and bog the relative cost of dam and cutting ab
of the gy requirg 5 goer oY, design could be finally approt o
I‘ain: und, in sup ctailed caleulation, with a complete recor
. DS off the su Port of the conclusion arrived at, that onc patti-
PPly of water 1s better than any ot’hcr thatécould

x Department;  *
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'+ Proceedings of the M adras Government,
(4th November 1867

‘en » .
0. 1ay, taking the ubove 7€ ¢houg!

Public Works Departmeniy

et

v

[,
sent that Captain Ryves’ figu
that 1f the watcr weie drawn off towards Madura
of the mvel at the site of the dam, o1 1n other
eight at wlich the ciest of such a work

tructed, the cutting through the 10ck

res are approximately

13 Assuming for the pre

correct, the Government learn
at a level of 105 feet above the bed .
words, if a dam of that heaght, plus the

e1e cOns
I‘:EZ: db(:;l;ﬁvz zlz::j; lgzgltil :f 75 feet, and would cost upwards of 14 lacs of
Rupees, and 18 computed to occupy fourteen years m exccution , while the dam
and esc,ape would only cost 4 lacs The other extreme given by Captain Ryves 1s
at the 155 feet level, which would reduce the coslt of cutting to half alac of Rupee;lS,
o ol that of fhe da o to 13} lacs The level seleeted 1s at the

m and escap
Leweht of 133 feet above the bed © or at the dam, which gives a maximum
ie1ght of 133 ieet a ov

f the nv
cutt f about 45 feet The level of 133 fect represents the computed normal
1ng of abou .
Waterolevel The crest of the escape R} feet level, or about 40

1s fixed at the 14
d the extieme level
¢ the saddle adjorning the dam, an
feet above the lowes: p:;;tﬂ(:)od 15 com feet higher.

ated to rise would be L

to which an extiaordin P =

¢ have to withstand a £:¢, -~ %150 fret of
stence which 1etains a body of water much
exceeding 100 feet 1n depth, and, con-
siderng the difficulties under which 1t
would have to be raised m a t act of
ost and clephant grass, and possessing a character

tain months which would doubtless deter workmen
tly enhanced rates, looking also

d dam would thu
14. The proposed da I 10 ex1

There 18 no cumilar wor

water.
5 £
The reservoir of St Ferréol holds 2 depth ©

water of 106 6 feet

with dense for

country covel ed )
1n ce

for extreme anhealthiness copting under grea
o

fiom giving their services, exduilﬂ"' e unhealthy scasom, and to other causes of

to the stoppage °f the WO th Government are well aware that nothing shot

access of the undertaking would justify

delay whach canrot f2 the final

of a well founded cont 1ction ©

them in supporting it. )
shown that the diversion of the Perriar aters

leatl
15 Ca tain Ryv(‘s has ¢ ‘Zimg’ e boon to the inhabitants of that district,
. B;.d mlwou an 11165Vcrn "t that a large outlay might be incurred
o Madu 0
¢ . to the revenue. What the Government
< e ag
;md he has also safi;h gren dmfhtoaﬂlo Jo of bunding the Perrar proposed by
or thig purpose W nce that has determined upon as the most suitable
still yequrre 15 an asure pich 1 are really the best that can be

g ater shed,
Captamn Ryves, a0 the ho18 21085 the ‘;ﬂ 1150 feet depth of water 15 formidable
for the delivery © e ideration whether security

e

e fi
f the dam
the period occup’®

od in consequence:

ater
f the wate® " mto
] ] a reful cons
derised. The CO”*““ucmno matterfor o’ ho first instance than Captain
u . ercto! atlay It .
Mortaking, Itmust Jarger ° e It o and an addition
Hhoulg nOtD.be ] urchas¢ e, o of the helg;l | dm
) ¢ oh
yves even thoug
contempl ites, V129 r
® the rock (u:tillcr ’throug y the 2 . be matermlly extend
O

der that

Carry 1t {1
Jng npliC . or
3 the work to o) turned §o Captain Ryves 10 o
' cforc ‘ ud tion, 168 bmit bis proposi {1
r 1er eration, out 11at
16. These papers il ! i con®! » mode of carrying pment

marhs

e ¢
i Unstruetion of the dam- n ghioroto
N ¢ q °C

ult work appears to have P
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1ts Constructiop
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* Read the following letter fiom Captun J G RYVES, R E , Supeuutendmg Engi.
neer, 1st Division, on special duty, to the Secretary to Government,
Public Works Dapartnent, dated Camp at Clunnamanoor, Mailura

: District, 7th August 1867 —

‘ 1 In accordance with the Orders of Government, dated 16th January last,
I have been engaged sinco the beginning of February i completing the nvest:-
gation of the Perryaar project, and, having fully satisfied myself as to 1ts feasi-
Lility, in working out 1ts detals and preparing the plans and estimates necessary
to enable Government to apply for funds for 1ts early execution, m case they

consider that the feasibility of the project hias been satisfactorily established

stion with whom I was ordered to comple
2 Captain Payne, 1n conjunetio mplete tho

~

1vestications, which had already been well advanced by that Officer, wotked with

me tillothc en& of March, when by the desire of the Superintending Engmeer he
2

took up the Tummevelly Tingation projects, the submission of which to Government
+Ho

§ Without further delay was callod for 1
“é 3. In the report which I have now the honor to submit, and 1 the diawings

P and estimates which accompany it full puticulars of the proposed works will be
found , bat I will Lete notice scparately, as briefly as 1s consistent with clearness,
b

the principal difhculties which will have to be surmounted
4. The works proposed are simply 2 bund across the Periyaar valley, and a

cutting throush the water-shed the latter being as regards engmeering nothing
° “uch as may be met with on almost any Railway of

more than an ordinary wotk, suc
any leneth—the formzar b‘m’" an extraordinary work both 1n the depth of water to
O - ~ 4

be held up by 1t and 1 the special difficulty of cstablishing a bund across a
flowine rl\f)er '.zhlc,h cannot be diverted from 1t3 course while the Wmlg 15 being
fe) A

carried on
. e
5 But independent of all enginc
Wworks will have to be undertaken ul
anin
Arsing from their situation 1n 80

distant from where the labor will have to
for fever

1ing difficulties, the execution of these head
der peculiarly unfavoiable circumsiances,
habited jungle country, 25 to 100 miles

4
be brought, and bearing abad reputation

the scheme among the mfluential portion of the
doubt be of great assistance to us in the matter
*of ; OCuting the necessary number of workmen, bIUt, to ensure a steady fmd certain

Supply 1t wuli be, besides, necessary to pay high wages, and to provide for the

COMIGTt of our workimon by housing them'Weu; establishing a good bazaar and easy
llage in the adjacent low country, and a good
Officer and adequate establishment of Medical
ply for all these requisites, excepting the
well as the pay of the Engineer Officers,

. 6 The great populaity of
agriculturg) community will no

‘Ommunication with the p1 meipal v

OSpital with an experienced Medical
s?bordmates My estimates provide am
S pay of the Medical Officer which, 33



b

«

The following are the rates of wages which I have
adopted — Rupees

An ordinary cooly l(? to 12 per mensem.
Wagonmen . .16 ’

Mineis . 15to 20
Smths, set + with hammerman and bellows boy) 50

Carpenters .. .25 ’
Stone-cutters . . e 25 .
Bricklayers . 20 ’

%5 Working days in each month.

18 not shown in them

bR

The-e rates being more than double the regular Madura rates, and considerably
above the Ceylon rates for Tamul labor will, I have no doubt, be suflicient'to }
secure an adequate and steady supply of labor, but with a view to rapid executxon‘ 1
of the head-woiks 1t will be advisable to employ besides a large gang of (say 250) 4 ;
conviets '

A Company of Sappers would be of great service especially on the cutti
and I trust that when tle woik 1s sanctioned, one will be detached for duty at the
Perryam.

7. DBesides the obstacle which the remote situation of the works and the fear
of fever will oppose to us, but which will, I have no doubt, be overcome under
the influence of the populanty of the project, high wages and good t catment, we
have to consider how the fever siself will affect the work., ‘The unhealthiness of
the Perryaar tiact has, I have reason to believe, been much cxaggcrated, The

of the hulls, above and beyond which the Perryaar flows, 15 no doulyt very
during the dry months of the year, and although I have not liearq of a single case
of jungle fever which has been satisfactonly traced bhack to the Perryaar traZt most
probably that tract is also unlgealthy durmg March, A ’

. » Apul, and May, and il tl
south-west monsoon has set in. But from all that is kn(:wn of tix(’z cr:m:;r)’ :
’

appeais to be quite fiee from the fover malaria fiom the commencement of the
south-west monsoon in June till the end of F ebruary, OQur v orhing season in the
bS S

unhealthy

3
s
Goodaloor jungle, at the southern extremity of the Cumbum valley, and at the foot u

hull tract would, therefore, commence in June, and on the 15¢), Fcng re would

stop work there, and transfer our workmen to the works on the Sor l?r?' we \:1 " !
Vigay channels. If this hiit to the working scason be rigidly g d}?coregl l;ar z;rr:d e
workmen be supplied with good cumblics gy 1 com fortabl; ! g; ol Oan « ater-
tight huts, eregted on elevated breezy situations, I fecl conﬁden% that’.l :;Zriwrry aar
fever would not touch us, Nevertheles‘s, the Doctar should have earte blanche

bOt’lcl o to the quantity and qQuality of quinine and bark, regardless of what 1t w87
Cost, )

——ae

e to the next difficulty, viz, (1) getting a footing for
river, and (2) carrying it on in spite of floods,

. 3 it i n
Vling the strcam from its bed (hemmed in, a3t lséfe

“rhen
we have no means of div

both sides by precipitous

hills) upt; . the ]
of the saddle (E), which until the water surface has been raised to

15 110 foet above the bed of the river,

H

Xu‘,;

rl R At
?

!

. },}f'z

P
; .

9  This difficulty will be overcome with the aid of powerful syphons ard by
carrying on the earth and puddle-work ¢2 fiont of a stone-dam. The former to
pass the river over the work during the eight or ten weeks that operations will 2o
on in the river bed, and the latter to protect the surface of t'he work done from
erosion by the current of the big freshes of the following rainy seasons  The
proposed method 1s explained in sufficient detail m Appendix maiked A. I should
state, for the information of Government, that the use of syphon.s on a great scale
in the way I propose 1s not a novel or untiled expedient, for instance the bund

across the great breach* in the Lincoln-
shire sea dyke was constructed under
syphons Having been an eyewitness of the success of the plan on that occasion, it
occurred to me at the time that 1t would be peculiarly well adapted to meet our

difficulty at the Perryaar. x

* 01862

10  The estimates (Nos 2 and 8) for the bund and cutting being prepared
1 terms of labor and materials, will enable Government to judge whether the
assumed rate of progress, daily and monthly, may be safely reckoned upon 650
men for the bund and for the cutting 400, the bund party at work f:or five seasons,
the cutting party for the first three only, 13 'the strength I require to carry out
the woiks in the time and at the cost shown in my report and estimates. If we
find that we cannot command this moderate strength, we shall have to reduce the
quantity of work set down for each season, and the work will take longer to com-

4 plete, and cost more than my estimate. DBut by an umestricted supply of convict

labo > make good any deficiency 1n the required strength, the completion of the
work in the estimated time at the estimated cost may be ensured. I would rather
not have the convicts, and they should not be called 1n 1f we can in any way (not
jnvolving long delay 1n the completion of the works) do without thein

11. As regards the great depth of water to be held up by the bund, I see no
reason for doubts of success, if only the bund })e made sufficiently massive and be
carefully constructed. The depth of water 1n front of the bund at the deepest

point, measured fiom the bed of the river,

h holds . .
I pan rms (oo LA il b iy st of e o
‘l]pknow I())f no other bund retaining more than  800Ut® 40 feet, and in floods from ten

100 fee. depth of water to sixteen feet higher, But before the
. bund 1s completed, the river channel in

1ts front will be filled with silt to a height of ez .least 30 feet at the toe of the bund’s
front slope, and extending with gradually diminishing- depth probably a mile and
a balf up the river bed, so that we shall be guarded against the most serious effect
of the great depth, v1z., percolation between the base of the bund ang the rocky
bed of the river, before that great depth exists to produce the effect. And this
deposit in front will go on year by yesr adding to the security of the bund. Within
three or four years after the completion of the bund the depth of water will be
: reduced from 110 feet to 60, and ulti-

mately} there will be no lake at all but
-a flat valley, only inundated during high freshes, through which the Perryaar will
flow to the cutting. ‘

% In our grand-children’s tume.

e .
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day of the year or for the whole year was
12 The only other obstacle to 1 ! of the supply at the Perranny ?n fmy , yR nady d Shevarmo Zemiz;dars o
workg bemg Sttuateq bey() d the B 9 be got gyer 18 that arising from the head derryaar water, and I would invite the alm o atnth eva?u ga s
18 Dyytg N . ves tha €rs were acc
any rate 4 considergh]o Portion o ‘lit)l‘ihl fiontier 4, ith pens, tha giygnd (o1 1t depute one of their servants to satisfy themse e register e accmately R
years heep In dispyte betweon the T“‘UCh they wil 2eeuPy 1 and ks for mauy kept and correctly gauged ts wall of 1 derabl
Panaiken g, Zemu, dar, f), cron mv‘;‘uc«ne Cucar, aad, 1 believe, the Guata- 16 The Ramnad and Shevagunga r).fots \:}1l 0V coursebretco:ve consi Ele; e
above SIEALET payt o t] 1te ) . own 1mto the Viea ut 1t 1s neverthelesg
oce e bung 3 (u“dl‘l)uted) x;m‘ N Clt(,hmex:t‘ basin of the Perryair benefit by the additional supply thlt ced will be ra,idey’ The difficulty would
) ullned by the Works ang lke wll b |}core ternito) v The area which will be probable that the question above no(li 1 Shovagmmey ,.Z'emmdars o Sh);re o,
Priviiegy of feng timlep and ¢ about 4,000 acres, and we shal] require the pethaps be met by allowing the Ramna an. 10 g b
to aud figp, aud throy,, dmboog, Ke, witlun that area, and of mkine p g e : t the expense of the project, giving them a proportional s 1are of the
Sl J 3 Governmen but 1 that case Government would fhave to mterfere with itg
u
13 p, Precedung ema] s additional jva:i;’mat’ﬂer of corumboos, and thelze would be such complication of
“here the chiet difficultiog Wil 1}’ refor (o g head works 1y, the Peryyagr fract, (7 own r;;otslmt 1t would be an arrangement not easy to carry out satisfactonly.,
touly disposeq of, and ), Peyy € met with, Lyt SUPposiug them to e satisfac- i 1nterests 1:11%:1 be some saving 1n the cost of the project, as some of the new channels
Temaing anothgyp POt roq, g Yr water to be flowing down the Vizay, there yet i . There would be uned, and the others would be smaller and shorter than they other-
allude ¢, the Possibilygy . f‘b; mg whyh Government should Lo forewarned T ! would not be req : I’ oking to the complication and interference involved 1n such
objecti o to the . Y of the Propietors of ¢),0 Runnad ang Shevazunea evtatos wise would be. But lo 1° reat need of water in the Meyloor talook, I am of
Ul‘yaa:wlter le Ocoxh;l tetion of peyw channels fiom ghe Vigay to c?latx:uutc the an arrangement, alrlld lt(;) Z;ea nguch of the additional Peiryaar water ag our ryots
‘ T, aftop : . u . -
silence, CIaumn:, th(’z N(t'(l)xlt ?Howmg the construeqiog, of these channels to pass opmtmn t(;lafh:; :n;t;urplus to flow down the Vigay, a free gift to our neighbours
the 10y o 20 certam share of water Lefore any may be taken by ' ' want, and a
annely, - he ) A ahen b
Co S 1C1e 19 1cason to fear that 1t suc) a cdam we ai below us i r t
1 e of lay 1t woulq be not eqqy to refute at, thougl, 4 14 bUO ahedma 17  For the sake of distinctness I have, in my e.por ,.assume'zd that the whol
SLow thyt the ¢ Manty gog .; } tI’ ¥ , d‘mzl;l e}ver,lv ey to ] of the additional irrigation will be below
<L 20V as much water ag ey ever dy ter the Pejryy, * :
Water Liaq reached the v :ra 1t will always Le )iwble for any ong gt Clryaar . 5 miles west of Madura town, marked on  the Pertanny, and, because 1t gives the
ASSCLE that 1 1y Vo < o ok P ‘) o L to ohen e inferested to f et o by ared bar and letter P maximum cost of {he undertaking, the
Y & new chang) ;b;})’\“‘:]u’ notFenyuat vater, and to Ject ta bemng forestall g | P estimates are framed on the same hypo-
! e them

My J thesis  There 1s little doubt, however, that the So; oolly ryot's will not allow the
S 1th reference to this question, I Lave ascertained tl ¢ the Ramngg and Perryaar water to pass the heads of their channels without taking as much of 1t as
1EVagUNGA ryots have 1o claun, at least no mstance of 1ts having 00, Bserted o J} erry ¢ in the extension of thewr paddy crop. The Perryaar water used for
tlinox\vn, to any fived share of ngay water. They do not ¢l to cut ¢y, umboog 4, i tllllf%y cam;Se must be distributed entrely by the flowing channels, and none of ¢

¢ Maduia yeaches of the river, even when the 1iver pog 18 gudiroy o with (he E this purp d in the Soroolly tanks. Iftheryots in thig part of the district could
and when not g drop 1s ﬂ'owmg Past the limuts of the district ¢ water theyp withe o E ehould be stored in nication with the sugar exporters, threg or four thousand acres
€Tops. Infact they reccive Water only when the Vigay s i fy esh sufliciont ¢, \:IZE b: brought mtossﬁlzz 1a15¢d along the banks of the Soroolly. :

« Ol sugar-cane ¢

awav cox Ulllb()OS Bllt UIIS, 1t \Vl“ bg ObSCl VCd "”«rht not :1 )
M " ’ =] Plec}u e thmr 1 de ed b v —
. la ‘ gation o1der GO ernment are
claim against a new Or ¢ven an enlaiged channel Blg g 18. The 1esults of the investigat Al

. . - t 18 feasible. . 8
15. \V]th a view to fdtllltatinw the sett] qment of t] N } ‘ (1.) That the pI'OJeC . -
(a3 1t probably will) anse, T p the tengoots f 2t orer ‘( (2) That 1t will cost (including dlstnbutlon) £ 175,000.

haye requested the Supelmtendmg E ]
Distuict to have accurato HVOT Tegstors kept at the Perranny. @, (3.) That 1t will supply, annually, water sufficient for iirigation of
b .

the Vigay Davement, sq that, Ly ¢4 tune the Perryqar water g ttltltdn:;y, i at 149,0001 acres of Paddy, 1 addition to
Vigay, we shall have a j¢¢ ; ‘ ted 1nto the ed  the 40,000 or 45 000 s aliead
du:n;)(:" the yoar T - t {)nd of the quantities of watep ﬂowm%‘ Past thogq ponuts t The agaregate area of the two crops rais 1rrat;on b t}; Vacreb a tiea. y under
. OI )I’ 1 disti uting the water (after the l’elry4ar Workg aley during the year. 1rrig y the 1Igay and its tribu-
:;orlx), twou d tilen all'range that the flow past the Perrannv and Chltt.umy }] O;);',d- tanies.
at leas as much as the avopac - Should e —
gruge regutor e cuttzs:‘a:edof th;)se five yc‘lus, a;ld would estabhi], 4 fixed T ON THE PERRYAAT PROJLCT

SO S and anot e t ’ SPOR v .
reading on which, taken dalT othier above the 1nfy]] mto the Sor 00llyaay , the , INTRODUCTION TO REPO

Y and communeated by tappal ¢, the Oy

] . a Distiict, copsist ] 1
person ut charge of the head sluices gt the Perranny and Chyy ta The principal division of the Madura ) s1sting of the three ta ooks,
nn

Meyloor, Madwa, and Tirumungalum, is a strip of country running north and
sou{h' it,s easteu,l boundary maichmng with the adjomning Zemindary estates of
2

Crseer or other
Ys to be acted

. ) register on :
b Vi oo °re the Soroolly joums ;¢ We shoggy e " 0 Shevagunga and Ramnad, and on the west separated from the Dindigul divasion of
» HOI our recorg g register, 1 any Coypg f 2 o
‘ 8 of law what Proportion :
- 7 L S e
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vancore country.

Its area, excluding uninh

abited mountain and jungle, is about 1,200 square-
miles, with 5 population of ver

¥ nearly half a million,

The Vigay river, passing through the only opening in the hills, which form
lthe ;vestern boundary, flows across the strip, the length of its course within the
um1ts above defined being about thirty-three miles In this length several river
channels are taken off, most of them to fill tanks during the short and uncertan

periods of Vigay fieshes The princi-
pal channels are the Vadakurry, the
Tenkurry, the Nellayoor, and the Mada-
colum,

““ Vada”—north
X} Kurry’ ’—bank
*Ten"—south.

The two first nameq have the advantage of anicuts across the nver at their

reads, the other two as well as all the other channels are supplied by means of
emporary spurs (made of grass and sand—corumboos) run oat 1nte the river,

The Dumerous tankg Supplied by the channels were many of them firgt ¢lass
Teservous originally, byt ar¢ now so suted up as to be capable of storing pot much
more than half the quantity of water they were designed to hold , thet;; occupy a
gl:eat deal of valuahle land, and iq ¢he attempt to get asmuch water a4 they require
the ryots of one tank frequently cayse mjury to their neighbours aboye them, 1,):

d ino
s;;z:&l.no up their €scape calingulahs and flooding land by the extended water

become shallow in proportion to the area of the water
S Waste of valuable water by evaporatioy » T ealeulate ¢]
least thirty per cent. of the water stored, ¢ that
The character of the Vigay makes the tank system essent,q]
rcason or other the quantity of water received mto the chanpe] . £
bearsa very small bropottion to the rain-fall on its catchment 1y )
annual rain-fai] registered at Perracolum and Madura 15 32 and :in’ th
tively.  On the Cumbum valley (Where no register has heen Lo t e
much as at Pemacolum, m the Wursanaad valley 1t ig probabl ! ])
only 383 inches over the whole catchment basin above the g e
amount to 3,600 millions of culye Yards per annum, and sup OSICr:nn
third ot this found 1ts way into the stieams and river bonng
irrigation, there would be more ,
waste on tanks) for thiee timeg

© average
_Inches regpec.-
1618 at Joget as
58, taking 1 o4

Yet 1t 15 affirmed by good guth
Vigay water reaches the sea, but ths
to be accepted as the fact,
the present aica of 1rigaty
the annual supply passes do
channels together can draw
ed, 50 as to be spread over,

My belief s that suflicient water f,
on dves flow down the Vlgay, but
Wwn the river at three times ¢
off water fiom it, so that 1 the b
Ray s1xty days, instead of rup

ate at wieh all the
: freslies could be detain-
Ding off at three tuncs the

1g

4

3
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) ound that there would be water enough (af the
::iisiszl?tzog?‘dylz \l:h‘:: lllidwl;ili;{ be necessary to store) for double the present
area of rice-crop. be. there is no doubt as to the main fact, that the supply
However th(;s fmay th; Vigay 18 so precarious and scanty that even in good
of water obtaine roni) el czvezs 22,000 acres annually, although the existing
years the paddy crop aam}i’ land enough, and have sufficient hydraulic capacity,
e s o
° rate rate be ensured. -
water delivered at.a r eglflar zoiiuated in the Madura talook, the middle one of
This Vigay nmgatlo;n the Meyloor talook theie is but one 11ver, and that but
the three named aboz’e- rthern extremity, under which a small extent of land
a small stream, atits n:) supply. All the rest of this talook is dependent for
receives a good and cer ?me dr}:unacre, stored 1n small shallow tanks, the majo1ity
irrigation on the local szr acsltuate df as all the land of this talook 1s, within a few
of them being mere pgn t}? re are no well-defined streams, the Allighiry Lills form
mclllei oftthe .xzatea;ﬁ; e; hllf streams to the north and south round the flanks of the
a ayke, turning

talook. ' .
: hat rain 1t does get
from which this talook receives w get,
. The nortil-fzstscrflﬁ:og:th and 1inland, and the mountains to the west of 1t
is very uncefl' 9;n which, as above shown, do not flow through this talook) no doubt
((lthe strear;le:OOm % a c:ms1derable proportion of the rain cloud which may have
raw awa

travelled so far.
hese circumstances, it is not smpusing that agricultural operations
Under these ded by a good crop, If the ryotis so fortunate as not to find
are but seldom rle;Wa; :S br?ck at the plougling season, the chances are that rain
the ground %lz)s a.l‘the crop to matuiity will not fall at the expected time
necessary to bring Gon of wet crops1s hardly a less precarious business; failure
Antieflhdee ;uét::}’la :;)eatel‘ loss, and success attained generally at much expense of
}fggf :nd money on :alsmg water from wells and poo.l ° . .
Almost every alternate scason 1S 0ne of scarcity in this talook, and whe.n
v d car occurs, there 1s severe distress, and the population is
taln eicfpl?;l:]iEZh Z})I dyemlgratl on. In 1861-62 and again last year 1t suffored
NNC

sevexlegyﬂm th1?c wajlpply 1o the Vigay wete sufficient, half of Meyloor could be
1e water °

irrigated from it.
g fore th ntry came into our possession, the Native rulers appear
Years before the cou

; etter supply of water for the Madura District .
to have recogmze;{l ltfht;lneggvf;g :ttempts were made to turn streams flowing on the
several not very sl ud youth of the Cumbum valley through the wate: -shed separa-
h11{ table land Westt;u L;adura nivers  (See reports by Captain Faber i 1837, by
rating them fron} 1246 by Captain Scott1n 1856, and oy myself in 1859 and 61.)
Captain Horsley mF bcr’ r’(: posed the diversion of a small stream (the Chinna
305?3;:3)&1};22 thi; m011)1 ntains at the southern cox:ner of the Soroolly valley,
whichyir; hough comparatively but a small measure of relief, would have been beneficral

See e gy ""_A"
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i from
d jungle which extend almost cor.xtmusllxxslgcnm o
nvilliputyy 0?1 the south, where they run m;;)om .
auts, which here scparate British ternitory

the district by the mountaing gy
Nuttom on thg north to §
range of the Westerp Gh

vancore Country,

» excluding upipp
opulation of vy

ing 1 s ich form
e Vigay niver 8 through the only opening in the lnll?&e\\"l‘xlthin e
the western, boun OWS across the strip; the length Of ltls c:rh O mver
Louts ahoyg defined being alyout thirty-three miles In this cn,:t, b
channels grq taken off, Wost of them to f1] tanks during the shor T ponet

periods of Vigay fxeshesv so purh
pal channels are the \adzju;lrr)h iada-
Tenkurry, the Nellayoor, and the
colum.

i are-
abited mountain and jungle, is about 1,200 squ
¥ nearly half a million.
y Passin
dary,

Py Vada.’ ,§n01‘th

1

(13
*“ Ten ~—south.

? () Ot \

f
by means o
Cr tWo as we) 83 all the other channels me supphicd by
t""’“POrffu”y Spurs (

1nto the river.
made of grggq a2d saud—corumboos) run oat
The Numergyg tankg gy

class

ppled by the channels were many (;f tt(l)xle:"ﬁlzl'zi cus

reservorrg Ongimally, byg are now g9 g1lted up as to bf: capablelo 13 the; ooy 8

Taore than hale the quantity of Water they were d051gned]to xfcr ;s ooy

great deal of valuable lang, ang in the attempt to get as mucll I:Zz:.l s oo it
€ ryots of ope tank frequently cause injury to their nellgbl Lo oxtondid o)
AMming up thery escape calingulalis and 1 ooding land by

) become
normous wa

nts to ot leas

hallow 1n proportion to the area of the water
8l1atloy

; I calculate that
by evaporation ;
sto of valuable water ‘ o
t thirty per cent. of the water stor

» there 13 ¢
this Waste amqy

1  For some

o akes the tank systcm (fssentlﬂ the river

T the quanti:/;bzz":::l\: received into the cltla{;s?xll (gxe average

1l Proportigy to the rain-fall on 1ts Catd}?;n)eznd 41 1’nches respec-

egistered g4 Peniacolum and Madura 1s 32 kept) 1t 1s at least as

tively, o the ley (%here no register has been 1,11 less | taking 1t ot

the Wursanaad valley 1t 1s l)roi)a Iz’cmun:y . ;vould

€ Wholg cat;hment basin above the o that, only one-

Cube yards per annum, and SUPI)Os::?) o avalable for

® Way ntg the sticams and nvers, 1,150 f;,Snce for the enormous
theze woulg © Morg than cnough (with due allow 1a1sed
anks) fop three times ), extent of paddy c10p now .

Yet 1t 4 affirme by

f
' 1at 1 an average year not g drop o
oy water neaches the seioz(llltatlllxtgorlnt{nﬁc 18 hardly sufliciently Wellt lcsf:lt)ll;lhbfiﬂj
to be accepted 44 the faop belief is that sufficient water for more 1? N
e of Uigation {foc;ﬂow down tho Vigay, but that :hu]‘i-(v}(iu:ll tho
upply Passeg down the river at three times Qxe Mt(]) . v::\ld be detain-
ether cay draw o Water fiom 1t, so that 1f the big freshes co

ing off at three times the
OVer, say Sixty days, mstead_of running
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ater enough (1f
1d be found that there would b(;ozv A thz prosent
rate 1 twenty days, it wout ould be necessary to store)

tain whatit w
tanks could con

1 t the supply
reo-cro i doubt as to the main fact, tha
area of rice-crop + be, therois o
s may be,
However this m

d

ty that even in goo

the Vigay 18 80 precarious asljla:is{:;na{though the cxishng

i 1015 cres an y .

of water obtzl(;ledcrf;';iarely covers 22,(;(;10 ;nd have sufficient hydraulic capacity,
d enough,

years the paddy lan

ly of
hat extent of cropif only a sufficient supply
tha

zrate rate be ensured,

d
channels and tanks comlxlnaxé -
for the irrigation of fully

of
od k, the middle one
water delivered at a regular m ated 1n tho Madura talook,
irrigation 18

This Vigay irrig

rer, and that but

In the Meyloor talook there Illslclilut::;;; eez;tent of land

the three named above. Orrtlhern extremlty’}unrizz :;;'thls talook is depender.xt f'or

a small stream, at (lits elrltam supply  All ¢ tfm small shallow tanks, the ma‘-]o?ty

receives a good and ¢ e drainage, Stﬁr:he land of this talook 1s, .Wlthl.n af e:lv1

Situated, a3 ad fined streams, the Allighiry hl.us ft;;ll'le
are 10 wilk};a xelorth and south round the flanks o

irrigation on the local sz:fac

of them being merehpgn th.ere
f the watershed,

m:il;;: turming all the hill strea

a ?

, ain lt dO&? get,
m which this talook receives what r
" '|'.h h-eas soon fro 1
e nor t mon ]
t -~

t of it
ountains to the wes
uth and inland, andﬂﬂ::t;i‘ourrh this talook) no doubt
(hesiaeama uom vl iar:soabove shown, €0 no(‘:f :he rain Dcloud which may have

fiom which, blo proportion
(the streams ) ! adora

itac

draw away from

s
icultural operation
for urprising that agricult p
travelled so far. I

stances,

se circum

Under the

find
: tunate as not to
od crop, If the ryotis stt;] fozhances are that rain
but seldom rewarded by ]‘: g‘; the p]oug‘lung ;e;ilsolz:t L prected time.
are brlC a t fa a e
the ground as hard as op to matunity will no carious business] failure
necessary to bring the crop ¢ cropsis hardly a less pre lly at much expense of
And the cultivation tof ;z:s and success attgmedlgenera y
th greater ? 1Is an Pools
being attended - raising water from we ty in this talook, and when
labor and money on ot season is one of scar::ll y d the population is
rery alternate 1s severe distress, an fFored
Almost every rs. theie t vear 1t suffere
xceptionally dry year 22;:10;1 In 1861-62 and again last y
an € d emg )
death an
thinned by

i Meyloor could be
severely 1 this way lv in the Vigay weaie sufficient, half of ey
Py 1 °
If the water supy

r
Native rulers appea
1 . ossession, the Na

irrigated from it oy came into our p ’

n

e the cou

Years befor

upply of water for the Madura.D;stnctE;
‘e recognized the need ?f ; ;)tigjnrpis aler{; made to turn stream:;;;:goszga?;.
to have ret :r y skilfully devlsi- the Cumbum valley through the “:ab 1857, by
;(i;le::{)lgolm‘;d west ﬂnd}; nglsaorlvers (See rcgg;ts bgr%Caglt;:;l? 1an 011'859 and 61,
e a in 1856, and by
rating: tllIeImrsfl.Z;’n;nﬂllMG; by Capgal?hico(;ii;:ersion of a small stregniogﬁl; S:llliau;
Capt21§7 (?aptam Faber prOP?S: at the southern cor.ner of 'c(lile;1 : :been Ak
i;loolllyaur) from the tillv‘:ll;ts:: a small measure of relief, would ha
which though comparati

e ;r«-’ T ’,
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and Teraunerative It

was
the workmenp asking hi

gher
The streamsg which

taken 1p hand 1n 1838, but

given up 1in consequence of
wages than was anticipated

CS€ projeets were to turn mto the Madurg District are
» the river wieh 1 propose to deal with,

Hodgson, dated 28th March 1808, which hag latcly
(17th I\ovembor 1865

¢ to hight we loain that at that time there way 4y
existence a tradition (‘“ handeq down from father to son, through many generg.
tions”’) of 4 scheme for the

"Mprovement of the Madura and Ramnad Districty

aPparently 1dent;qq) 8a1ds the stroam which was to be the means of inproy e.

ment, with the peas b I proposed to Government in 1862, and winl forms

5 but this tradition appears to have been cxgyp.

report of the late Sur J. L, (then Captain) Caldy cll not-
Dasis op which that report was founded

REPORT ¢

1 The Pexryaar has 1tg 50

6,000 foet aboye the 8a—aboy

9°10¢, “henqe 1t flows from, sout}

N TIE PERRYAAR PROJCGT

urces on the northein slopes of a mount
fitty miles north-cast of Palamcotta)
1 to north till it reaclies N Lat 903

ainrange—

tm N, Lat,
1" where 1t

ources of the Soroollyaar. Apd 1ts bed o
. ge from whyel, those sources flow, This, ther
Polnt where I m

m 1nto the Madurg 11ver3

Do

nly 170 fect
cfore, 13 the

() a cut thy
head-waters of
4. T
which the

ough {},q water-
the Somolly. o

€ first pointg to be ¢ R
cttled )
Water 15 o 1, taken are the exact site of the dam and the Ievel at

Site for the B
See Drawmgs N

shed, which *¢parates that valley from the

und 5,
% lango

upon as the best 14 Immediately aboye
debouchure of the Mooy . the sccond bend, 800 Yards beloyw the
00 yaar .
where the e CaPe can o gy 18 site will give ug th advanta

g¢ of a saddle

will be shorter Here too the bund

d, detached from the bund,
and takg , 8
dlately below ¢

he Moollygq i~ %uan'uty of material than at 4

Rocky beq of river 5 disag

Vant 6. The sojl here as elsewhere on
age,
varying in depth from 4

these hills ig good, an ar
few ;

gillaccous loam,
sienite, This rocky Substrgy ches to many ﬁfet.; lfelow it 18 thebr ode’ Brcws .and
dlsadvantage, as 1t wil] ¢, » €Xposed as it is in the Tiver bed, is a serioyg
where th

Pe1colation beneat), the bund, and

Culitate
€ water pressure Will be the greatest.

that too Jjust

-
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7. Ihavedecided againsta masonry
8 —
d for the following reason
B to b of arth, o o B h Ehtt(lee times that of an earthen bund..
o e ke a reasonable time
rmous cost, 1 g able in anything like a
(1) Itseno sty of our bemg

1d have
f the country, and where every parah of lime wou

rt o

an out-of-the-way pa

d on rock, has 1ts
les. d, even though founde

to be brought 25 m onry bund,

(3.) Moreover, a

ter to be held up is
as 1n our case, the depth of wa i7* prom.
dvantaces especially when, very great , and the necessa Y of
disadvantages; g the lake, a source
bund for o n for emptying !
ofa g;so;gch would weakness and danger, which an earthen
€
d rep bund would not be exposed to & o
18 the so
f percolation between the r?ck alrlldi :lel)tsfher rorpucts
8 The serious risk of p The soil being so good 113 Wl 1 far moc
rthen bund. less permeable in its mass, an

* Necessary in the casz
the 1nspections a 2.
certainly be requir

an ea )
Objliczcon :ﬁan one of masonry, stronger,
be better

following method I
likely to endure for ages. 9. By the fo

above
lation met believe the danger of percolation
The risk of perco

four or five
of the works will occupy
The execufion e stone dam across
alluded to will be remog e(}i.,.st season I propose to throw;(.) ItC:)OZ 0 feet, according to
working seasons, In ¢ .eh will raise the water surface tod in front of this stona
the bed of the river, whic rthen bund will be conftruc e liimatels sxised to the
the state of the river. ¢ }’II‘ ?oeaé and the stone dam Wlllbbe du tllrr:lath e}’ stall water fn
« Uy R
dam, as shown 1n skfe c a rear retaining wall to the u?he river will be deposited.
120 feet level, ar;{d OI;‘OWeSS) the silt brought down bym be at least 30 fect thick,
m ] f three seasons w i .
front (Of the Wor lated deposit o ’s bed. In this silt the
t the accumu half up the river’s bed.
I expect th: slope extending a mile and & toe of the front slope of the bund will
b o long h tl:Io 4 rest, and subsequently additional layers
tionon A B C, shee the escape occurs.
Seo Sectio r a fresh big enough to top i rtIi)culars of dimen-
11 be superposited wheneve s on sheet No 4, with the ga 2 than any witten
w1 10. The plan and S‘?ctlc;“better notion of the proposed tur:1 opted the Bnglich
s10ns on the same sheet, gn';t will be observed that I halve notlj‘al }1:“ ddle-wall, that
description could convey. d 1to two parts by a centra vefidle-wall 18 required at
ractice of splitting the- bunb d. It s evident t}?at’ ke pxi t the effective bund to
Ir;actlce is, in my ome}z’wﬁl .at the best be fluid mu(lil, SC:1t l'zle earth 1n rear of it,
all. the earth in front of 1 < reduced to the puddle-wa a,nt 1to1. If the earthin
res’lst the water pressurg 1s ass with a front slope of abo]lll to water, no puddle 1s
d of half the m ] d, or is not permea e. ? t slope
t ¢,t0oabun mi-fAuid mud, le is as a Linine to the front s op
front docs not be":I(‘)tI:]epsreoper place for the pudd ;11 After mzch consmemt]lgoii f
1 t a].ln e ¢ e the .
reavied e k N —Rockn Per- - have fired upon 1:1;13 - ?l}ljgztion as the
t] - + t« g aar
" Captmiiﬁlsi;iirbzgcg:ﬁg; from JunchioR ®UE - op rock at Moo y
rya

of
roper normal level for th:a su;f:czen

o : ke. It might be anything betw
1 for the surface of lake the la e.80 ; bt Y at catun but

The proper level fo vend 1 8
3
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: practically the limits are 10
P H 5 =4 . . .
! « estimates of the works adaptedfe:: od 155 foot. Tho following tabular abstract of The length available for the eseape is about 600 feet (without blasting away
, : Intervals between them, give o 1an.tW0 extremes, and to the four cases at 10 feet _ the opposite hill) across the saddle (I‘(]i) IWestt: of the north end of the bund - the
:, and the time 1t wy]] take to e‘ecultnpanson of the quantity of work 1n each, 1ts cost, novmal v;rater fovel hny to be 133 fe;t’tin 1 eemate that fho area of th.e lake surfaco
\ labor to be the same for each) ¢ (the latter of course supposing the supply of will be 3} square-miles at the 133 ued ?sz t,llnffl'rflasmg to five sq'uare-rmles at the 150
Comparison of word : foot level Taking these dufa, I find that the following will satisfy the above condi-
Work and i1t ¢ps tions
) Oolfor d s
{ - — Jerent levels of lake surface ; 1 Escape crest to be at the 1421 feet Ievel
‘ ( T Escarx comee | Toms ] Dimensions and levels of the cutting e50309 35T Cutting sole 125
e 1000 C . .
talen | 20 ubio yards of Lacs op |M0000ubte| 1,000 Cabe | —— Width of cutting with sides sloping 1 to
| Stone ° foet of acs of Lacs of = Tacsof | Nombero
i — —_— Rupees, masonry | Rupees ya;{f:kof Rupees  Rlupces B‘;M"g“ } 4 6’ 40 feet,
) ! 105 813 | oo | o ’ or Top of bund at the 1621 feet level
" 5 200 ) o
i - llég ;’gég 205 i’ (5; 13(} g; 1»9&;'3 I é—’g 1817 | 14 The & i 13 The escape will consist of three
3 ot ’ - {02 9 13 00 10 e Escape .
) B ﬁ? 1,480 35)8 2§ ?*5 122 431 | 605 1.:2) 87 7 1 ;lr(:p :’auts })f masonry built across the
) =2 1 %020 235 105 ~90 180 215 | 3101140 4 saddle west of the N. W end of the bund, the crest o the second being 121 feet
i1 155 2 530 © 75 89 126 1251 5 . d of the rear wall 14 feet 1
; 250 130 05 30 51 11376 p below that of the front wall, and 0 * leet lower than that of the
The two extremes have 1n theyr £ - - sccond (see sheet No_ 4) The flank of the bund adjoining the escape will be
: for the escape, a Littlo seqy €1r favor that no artificial drop wall would be required sustained and guarded by a wing-wall 300 feet long and from 16} to 6 feet high,
be required f,; that ess p:ng and blasting of a rocky saddle being all that would the opposite end of the escape will abut upon the rocky hill forming the west side
len 1l adjunct , the miimum extreme has, besides, the of the saddle The height of the front wall will be 38 feet at the lowest point of
. ‘73 ?nles]ong advantage of less water piressure to deal the saddle, and diminish to nothing at either side, 1ts thickness at top will be 9 feet,
! 35 e’e’t ieveer; aa:t t}lle deepest with, but the rock cutting® through the and at 1ts base (where 1t 1 hughest) 20 foet, the thickness at base varying from 94 to
| ge depth water-shed would be very heavy, and 4 * 90 feet. The foundation will be laid 1n a trench ¢® out of the rock. To keep
| to the time it would talk ¢ consequently, 1n 1espect to cost, and the two basins full, a 3-inch pipe will be carried over the fiont .Wall from the
must take & very | ake to carry out, this (and i a less degree the 115 feet level) 120 feet level 1n front to the same level mn rear, and as an additional security
levels on accom):t o;v Place m the order of selection. I reject the 145 and 155 fect there will be a tamboghy a couple of feet lower than the crest, at each end of the
of the greater water pressure and the extralength of bund (ac10ss wall The maximum discharge by the escape will not exceed 62 millions of cubic
t E on sketeh 3o o saddlet) necessary, disadvantages which yards per hour, which would pass over the crest of the fiont wall with a veloeity
ad 3 are not counteibalanced by the advan- of a little more than 12} feet per secon%, over the second and third walls the
a2t T on tages of a natural escape} There velocity would be respectively 14 and 143 fegtlfellisecond, these velocities are not
‘ either of which is. ; ” remain the 125 and 135 fect levels, greater than what we have already szccess ut y 1ea.l!:I with, After passing over
‘ ave adopted t), ,1m y Opmio,]’ better than any of the other four in the table. I the rear wall the flood water w1‘ll flow dY :’1' IZZ I::m fgu ly back 1nto the Perryaar,
: at that lone] thee 33 feet level g the dafum for my designs and estimates, because whach 1t will fall into at about 300 yards distance irom the foot of the rear slope
| N quantity of rock 4o Lo blasted for the cutting will about supply R of the bund. - 14. The possibility of .
S ¢Om ) ? ¢ OoI an extraor-
‘ IFSZ;:?;:);}L;}I:&EE §eftllevel‘t‘me saved the quantity of ston:ah reqlzllred for th; Extraordinary floods " dinary flood of the magnitude indicated
- va, : 1 mizing el 1 £ r the . ©
% of five” erops of paddy?cs Rupees 4 the dam, €€ORO S eby time an V?ﬁz g:tcv}:zr’gggtll?asll?l(:hes of depth ove m the margm is anticipated, and the top
“ moncey. ) . In 3 days 18 inches of the bund fixed at 12 feet above the
Rormal Jeve] of lake surf; 12 Toeving thus docided on the p2 5 153 level to which the surface of the luke
18
’ the cut ang esca T1ace, I proceed to fix the dimensions and relative levels of N would, accord ;
led b Pe I take ), Y ¢ R ) rding to my calculations, be
Y these workg _ e following to be the proper conditions to be fulfil- rased by such a flood
‘ (1) At - ’
i 0 e Norma) 15. Applvi .
ﬁ ) D1g freshes) stream of uwater level the cut to discharge the average (cxclusive of In 3 davs 30 1mches fim ossible)pp ylngdas a crucial test the
mcludin 1e Perpyy eioht months, Mav to December ys 59 inpossidle) second case stated in the
(2 )g N yaar, during the e1g ’ y toLece i » 2 o ZEoa margin, it wil» be found that even then
, ) q 1 135, g, )
0o Watel‘ to 13 L] ’ l k .
ordinary big fresh, TU0%0 wagta over the escape until the inflow cxceeds an wt oo TH o ;h: : efflurface would not rise to within
N eet of the top of the bund, as fixed in
- feet b ]) o extraording fl . 1 3 levels fixed fo fh topof b ’d- f
‘ | €10W the top of the b (;Ods the lake surface, when at the highest, to be 12 l the preceding paragraph. The relative 2 r the top ot bund; crest o
| un .
ﬂ” ‘é.—;:‘ Tl = t o
5772 %*““t:\»\%__\> - - ST s v wEsT - - s g e e bl sl SontiL A AR S | At ~S
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escape; and gole of cut; and the waterways of the two latter may, therefore, be
accepted as perfectly safe, ’

Soroolly floods 16. Butin the case of the extra.
. . ordinary flood which (in Paragraph 14
- I have stated is possible, and, therefore, to be anticipated and provided for; the rate

of discharge through the cut would rise to 1, 13, or even for an hour or two at the
top of the flood, to 12 mullion cubic yards per hour, which added to the Sorool

lyaar’s own natural flood discharge would cause very injurious inundations on ti
paddy lands skirting that stream. °

17. To prevent this I Propose to
construct a reservoir in the Jungle tract
between the foot of the hills and the Vyravenaar,in which the excess above the safe
rate of discharge would be retained till the flood had passed off. I do not Propose for
this purpose a head sluice across the cut through the water-shed, because, ag 1t would
not do to trust to its being properly worked by hand 1n such an out-of-the.
Place, it would have to be made self-acting and be liable to get out of order,

clally as 1t would be exposed to the curiosity of the elephants which fr Cquent
mountains

Regulating Reservorr

way
eSpe.

! - theso
Besides being free from this objection, the reservoir plan hag this in

its favor, that 1t would store for subsequent use the excess water, which by the head
sluice plan would be discharged over the escape back into the Perryaar heloy tl
dam. And agawnst it, the defect of all river-fed tanks, that 1t wall be ultin o
choked with silt ; but long befire this ocems, we shall be able to afford to re

1t by a new vne, which would probably be formed by an upper bund across th
Perryaar itself above the main lake, It should be remembered that the effect y
a head sluice would be to raise the flood level of thelake, to meet which 1t wo ﬁ:
of course be necessary to make the bund a little higher and the escape dro wun
a little stronger, the cost of which, plus the cost of the head sluice itself WtfuIda .
very nearly as much as the cost of the regulating reservour. ’ be

ately
place

Effect of the addition to Soroollyaar floods 18 Therato of dehvery of Perr raar

water mto the Soroolly streay,

not exceed 3 million cubic yards pe
This houtly addition to the natur
flood of the Soroolly would razse .the water surface about two fect g¢
pollium to 1} feet at Voerapaandy. The effect on the Vigay would be copg

less, I caleulate that at the Perranny the flood level would not be raised
five inches by the extra 3 milliop per hour

shoulq
r hour,
al Zreat
Oot’cam.
lderably
more thapy

See the small general map on Sheet No 5

19. Taking 2 million
. the maximum limit not tq
even 1n very extraordinary floods of the Perryaar, such as would oce
in many years, 1t appears (seo table C) that in the case of such
described in paragraph 13, the excess above that lhmit to the
discharge would amount to ahout 35 mullions of cubic yards, the
therefore, be made suﬂicfently capacious to hold that quantity o
'works to restrict the maximum 1ate of dehvery within the above Limt would )
1n 2 less degee regulate the rate of delivery of the ordmary big fresheg, ,Wlth a v‘i:°
w

to husbanding the supply of watcr, means will be provided for turning the whole of
eo

Capacity of the regulating Reservorr Per hour g4

be exceeded,
ur only onegq
a flood as thyt
hourly rate of
Reservorr wij
f water, ’I‘h(;

—— 1
S
L
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the Perryaar water into the Reservoir, when the Vigay and Soroolly are 1n flood,

and tho Perryaar 15 discharging at not more than the ordinary by fiesh 1ate

90 The water thus delny cred into the Soroolly will flow with that stream to
ate) . 1 old anicuts which 1equiie repair
ts way will pass over scvera
. i bu:'o‘::mlmnts Zrnd alterations; for these and for embankments, and other
an.d some 1‘;{‘p onnected with the Soroollyaar, I have entered in the estimates a
Eﬁ;rsu‘:r?;;ngh I bave no doubt will be ample for the work.

91. The works above de
of the Madura channels at the

: ion will commence. ..
irrigation Beforo entering upoD this branch of the subject, it is necessary to calculate
A elore el

ity of water we shall have to distiibute, on which
. ble the quantity 0 ] )
as lzllcgumtzli }i‘: gf:znsmns, ﬁangﬂl, and general direction of the channels,
will depen

scribed will bring the Perryaar water to the heads
Perranny and Chittanny, where the distributioa for

23  Of course there is no record of
The Perryasr Catchment Basin 1ain-fall on the catchment basin of the
¢ where I propose to takeits stream. This catchment basin
01r} ?nuu ntan 11dges divided by ravines, which open out here
; d valleys and fiom which issue the numerous tributaries of
£ the:n cons:idmable streams. The lowest valley 1s 2,700 fect
the Perryaar, ;nztllrll yli shest ridge 6,000 feet. The area drained is about 230 square-
above sea lezvet; mzxe :han one-thurd of this is clothed with dense forest and cane
les 1n exten t.
mile N the’ gzantic clephant giass covers very neaily 9{.11 the res .
. 24. It receives the rains of both
Ran-fall monsoons, but its principal supply is fiom
0. There being no record of rain-fall on the basin itself, I have
£ rain-fall at the nearest stations of the adjacent distiicts,
Cochin, and Maduma, and have ariived at the conclusion
. rerage year the ramn-fall on our Perryaar basin would be at least
that in an av elho 1 47 would be 1ecerved from the south-west, and 23 from the
79 inches, of W Lcn and nime by casual showers and storms dwing the dry weather.
-eas S0 . ..
north-east ;;On ); on of the rain-fall that drains off the land into the river is
25. 'Lhe pro]
certgunly much above the average of the Soutls of Indha.
1) The area drained is small
( thard of 1613 sheltered from the sun by dense forest.
(%) One tin five or SIX months of the year, cloud and must obscure the
. 3
3) Dulln{:bl ot two-thuds of the time 1t 13 above the horizon.
sun for a‘dio and ravme character of the country.
(4) The ¥ F ce drained is rock covered by a thin stratum of soil
() ]rglwl((l)ss:)l; ti1butaries and of the Perryaar all rock. *
(6) Be 26, In my cstimate of water
d by the gupply, 1 assume that the river Will
f the ram-fall receive PPy, §
Pr?‘:ggmn o recewve 75 to 60 per cent. of what falls
cent. of the north-east monsoon rain-fall, and
wers, altogether 1,133 milhions_cubic yards

Perryaar above the P
consists of a net work
N [

and there 1nto basins an

jun gle,

the south-west monsoo

examined the registers 0
TS e

Tinnevelly, Ti1avancore,

during the south-west monsoon, 60 P;l:)
from 53 to 374 of the dry weather 8

1n an avelage year.

4
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27. The waste by evaporation‘bc—
fore the water reaches the Madura irriga-
tion channels will be about 48 millions
ther more thay 41 per cent. on the gross annual supply. An? '
b will oceur ip first filling the bed of the Vigay at the end o

each dry season, T allow 18 mlhons, making the total deduction for waste 66

mullions of culne Yards, and leaving 1,067 millions for the channels to reccive, of
which 593 milliong will be de

livered during the south-west monsoon, or st crog
season, and 430 milliong during the 2,4 crop season; 44 mlliors being recewve
1 February and Mar(h, would not come into use for paddy irrigation, but would
be valualle for Sugar-cane or garden cultivation. '

Deduction for waste and net gy

)
heads of the Madurg, channels, PPy ab the

cubic yards, or ra
for the waste whic

28. The amount of rain-fa]] assumed in the above, being deduced from the
averages of quantityeg registered during o long series of years, docs not include the

surplus water of extraordmary floods (sce paragraphs 12 and 13) which will pass over

the escape ang back into th Perryaar below the dam. No deduction, therefore,
as been made op this account,

9. The fOHOWing table cxhibitg my estimates of water supply for each

ge year, I should note here that the result obtained by the met.hOd
» In my opinion, much Lelow the truth. I believe
be nearcr 100 than 79 inches. I have, however,
the safe sido for our purpose .— '

Table of poy;
estin ] .
Loss py EVAPORATION
My
R cul,)?:s Ov Lane In TRANGITY Milhions
an yards S U P Total cabic Quantity for each
reccived Mng Loss [ yardsdeb. crup
by Lake Square | Rate Mns Rato | Mna vered at
; "yardg per Square per culie | Poranny
—————— €Xpogeq | Muonth, Yards month yards
Apr Inchog i R —_— —
M . 4 54 48 1' anda 5 Yll‘dﬂ s
o v | es *30 37| 815 38 |
120
June o | 1164 o5 1y 25 61 40 558 112 593 Mns cutl;:
for
Tuly <l g K 15 9 30 | 448 160 {;‘{d(',’.. sonth
August 170 3 10 west moffsood
gus 812 10 9 20 | 298 167 orop
Septempey 603 80 1 15 63 25 331 118 |}
October R P 30 | 396 75 |
Novembel. s 165 1': 15 ' ! 0B | 160 470 Mps culuo ’
D 846 125 ll} 9 . 40 3ard'! f"rrt:;la
€Combg . 20 21d or porth-
T e 303 5o 15 Gz. 10 3 07 1 - e:ﬂC monsoon
Jenuary 159 1 17 5 25 | 313 15 crop.
33
Februa,ry 09g 2; 10" 20 ‘} 20 153 30 |}
March 180 . 10 25 4 33 404 20 44 Mns. cubio
Anlma]]y T — 107 — yards,
T | e | s ]|
% . ’ - 47 95 1067
have ney, ¢
irr: 0 s . ‘s
Wll irzigay y and wh ; Sterming gy much land this additional water supply

d g ¢ be sought.
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31. In an average Madura tank of the first and second classes, the waste by
. O

Quantity of water per acre for ome crop of

the south-west monsoon, and fully 25
Paddy.

ber cent. during the north-east monsoon
of the quantity stored. It will, therefore, be advisable to irrigate, direct from the
river channels, as much land as we can ensure a cozzstant .stream for; for this direct
irrigation each acre of the 1st crop will requue 6,250 cubie yar‘ds of water, and for
theb2ud or north-east monsoon, crop, 4,.500 cubiec yards Tor the land to be
rrigated from tanks, 9,000 and 6,666 cubic yards chu.ld hzfve to !)e stored for .each
acr: of 1st and 2nd crop, respectively, Land receiving irrigation partly direct
from the channels and partly by water stored in tz.mks would require per acre.about
the means of the above quantities, a large proportion of the land should be irrigated
in this way. i

82. The following is the way I would dispose of the water. T will assume
that for the south-west monsoon, or first crop, the seed beds are sown 1in the end -
of April and beginning of May, the paddy planted out early m June, and the crop
reaped in September, and that it would require per acre to be watered as follows —

30 days, 80 cubic yards per diem on_ 'y'th of the area
)

150 cubic yards,
on the whole

10 ,, 75 ” ? ggg ! ’
15 ,, 60 no " 7 o 1500
30 ,, &0 ” 2 . n T ’900 "
15 ,, 60 Y ' ” ” v 1.750 n
25 , 170 9y ”» ”n H L
Total for(the 125 days €,250

1

Comparing this estimate of re.

) ,1‘;}%;°§:§3ﬂi’é’a quirements with the table of water
at Perrinny,

112 supply (Paragraph 29 ext, in margin), it
}I&y . re . ves u:

w. .. 160  appears that 1n August, when the supply ~
gﬁ; C e T e i% is .least, the demand will be greatest, by
August «  we we e s suiting the area to pe irrigated direct

from the channels, to the supply of this month, we shall therefore arnve at a safe
rom )

1t. The average daly delivery in August will be 3 74 mlljons cubic yards;.
result.

d bearing in mind the regulating effect of the reseryoir described 1n paragraphs
le 6:;-1‘1118180 f tho Perryaar lake 1tself, the minsmum daily supply may be safely
6 an d to be at least half the average, or 187 mlliong cylio yards, which ig
assumed to be " enough for 26, 700* yores of duect irrga-
tion at the August rate; for the same
reason the megn daily delivery will be
very nearly the same as the average, 7 e,
it will be &elow that uantity, the area of

. d above, as it wil q Y, the ar
;Z :llltlob:eizi?:gi?lgi{ : ; t:g;tion dn"ect from the channcls will, therefore, be also

2 : ot ]
6,700 acres 33. The south-west monsoon Sup.

ply of water will thus be disposed of as
follows : = - '

* 187 mns. = daily supply.
acres daily requirement.

70 =

1st Crop by Perryaar water.

evaporation is about 35 per cent. during

i il SR Sy IR SE e
Rl NS
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164 millions cubic yards in direct irrigation of 26,714 acres,

half direct
204 do. (o, {halft;;ic } do. 26,714 do.

T2 Qo do Tank do. 24,666 do,
593 do

giving a total 1st crop, or 78,004

: 34, Byasmilar method, with proper

allowance for the diffir

find that the north-cast monsoon crop would be made up of— T
9,000 acres of direct Irugation using 40 Mps. cubre yards

9 half direct
2 ,500 dO. {half tan]f } dO. 126 dO. dO.

Second crop by Perryaar water
of season, I

39,600 do. Tank do. 2064 do. do.
71,100 do irrirrate'd by the 430 do
85 Mak 2l add o

ng a total addition of 149,000 acres to the annual r

ice crop, for
+ Total annualladdition to rige crop

which, allowing one-fourth for fallow
100,000 acres of land will be requircd’
-west monsoon season May to Septembtr\,
October to January), "
rop will receive its irmgation fiom
;:)hz;.nnels and tanks, now supphed by the Vigay, and which \:D 1l be used o
ute also Perryaar water ; but g large proportion of the 100,000 ac1cs
be sought for 1 land hutherto beyond the reach of the river channels,

&

78,000 to be cultivated during the south

and 71,000 1n the north-east monsoon (
36.  Part of this addrtional rice o isti

18 lng

to distij.

will have to

The land for the addition

37. Land of far ‘quahty and of
1n the Meyloor talook

sufficient extent Iying at suitable levelg

can be found in the Meyloor and T

$}mgalum talooks, norﬂ} and south of the tract already partially irr igated by ltrllx1~
183y T propose to give the Meyloor talook the preference, because there ar(:

al cultivation to be taken

0 : a very fair natyral supply by the Goondaar angd
threams.I propose, however, t, provide for throwing into the T umungalum pyy o
10 surplus water of big freshes to fi1] the tanks on that side when requireq "

38. I will first ‘expl
Traar water by o ; exphm ho
channels y old Vigay Perryaar water, and how my

supply will be distributed |,
them,

33. On the south bank
river, the tract whicl is with
on the south and west by the T
61,000 acres, of whach f, ;he trunk road, and the Goondaar river,
(ar,able area)’about 011(13 hullx 40,000 aro fit for padfly cultivation 3 0
bemg 1tmigetod. 1oy rec- alf i3 generally under crop na fair Season, 13,000 acr
mongoon ; o (ier : Oor(x)nallnder dry, the extent of irrigation during the south. cs

VY acres, 1 therefore propose to allot to this tract P %est
water, sufficient for the irrigg

36,000 * of first crop anq of 2
acres of second crop,

w the
chof the

ing river channels and tanks dependent on Y the exigt.

On the south of the ryyey of the
in the
nl\urry
It containg
f the lattey

mfluence of these old channelg, ;5 bounded
and Nellayoor channels ,

* (40,0004,000
1 (40,000—13,000 )~

ti()n of
7,000 +

-

Dy

S TR AR T A e ] A TRresT e SErareeer— prge v = 3 T
Ty per L o
b «

1)

L

40 By cular ging the Tenkurry

South of Vigay channel (which draws its supply fiom

the lower of the two Vigay anicuts,). and connecting it with

C e 4 Madacolum channe's, which will require no enlargement, the

tho Rellayoor o7 ‘1 tract will be economically conveyed to the several points

tni‘;s orf distiibution will diaw their supply, of the latter many

e es and other small masonry works, will have to be con-

C1 tanks will have to be repaned and improved The
] be under a lac of Rupees

41 On the north bank of the
f Perryaar water by old channels o0 Vigay the breadth of land commanded
Dl;?rttll?%:nl\ ’ N by the existing 11ver (éha(r)lélgls 13 con-f
ide ¢ t more than 23 acres, 0
other side of the river, no , 3
51do:3rab1y less tha(r)loon tl;ev‘,i]able for cultivation, of this culturable area, about 6,500
which sbout 14, d mihe north-east monsoon, and barely 2,000 in the south-west,
1~e n:lns aide will, therefore, be adapted by means of extensions, and
The old chann® s (;“ dist1ibution of Perryaur water for 12,000 acies of first and
oy branclleSftO ' :led crop The cost of this adaptation will be about 24,000 Rs
7,500 acres of seco

al reform of the éystem of managem=2nt of irrigatio n,. both
‘ the works proposed will be ineffective. It is my
that the charge of the works and the control of the
n the Engineer Department, as in the Goda-

above the Clnttanny,

Peiryaar water for
from which the cha
new ones, with proper slu

structed, and the principa ;
cost of the works for ths tract Wi

acres are nrigat

42. Without a radic
on the north and soutlh banks,
opinion that 1t will be essential .
distribution of water be vested solely 1

< a1t
very and Kistna deltas 43  After allotting

g, as above, as

Area of additonal 1rmgation beyond the reach ynuch water as can be distriluted by

of the old Vigay channel them, to the existing channels, there

1 still remain Perryaar water enough for t'he irngation of 30,000 acres of first

e land for which will have to be found outside the

the Vigay has hitherto been restiicted. Of this

1 I propose to allot 25,000 and 30,000 acies of first ard sccond erap,

addltu:na larctii), thI; Meyloor talook, the remainder to be taken up 1n the exteusion
respectively,

of the Nunjah cultivation under tanks 1 the Tirumungalum talook.

wil
and 36,500 of second erop, th

tract, to wlich rngation from

44 To convey the Perryaar water

into the Meyloor talook, an entirely
1 have to be constructed This channel will

new channel, with propil‘ VTEZI};:; :nllllgr amecut by the same head as the old Vada-
draw ats supply fr?m a, 101 have to be enlarged to enable 1t to convey the additional
kurry channel, which ‘;1 les, Ilere the separation of the shares for the old Vada-
volume of water for 23 . e'x;ination and of the new Meyloor channel will be re-
kurry and Sholavun auHI: Sl:ruct“rc’ and the share of the latter will be conveyed
ig‘uhtegx:ty :05;’:1{)1; 13?: Oxlxe\):' channel (following the line marked by green on the

rom

Map No. 5 ) into the heart of the Meyloor talook
. it will be carried across the drainage frem the southern slopes of .the
Si 45 uais;:dwj\lmserry halls, this channel will be an expensive work , including
irumullay o

its branches and subsidiary works, it will cost 2§ lacs of Rupees.

New channel for Meyloor talook

5
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Arable area 1n th, tract em} 46 The whole of the t1act bounded | 1. Regulating rescrvoir and ofher works bo-
. channe] mbraced by the pew on the noxth by ths eteen Tine and by tween the cutting and 1n-fall into the Lcs of Rupeos.
J stt ¢ Sor00llyaar 075
the Vicay on tle S ’ Soroolly: )
nllim(iled by tus channcl; 1t area i3 158,000 qczx,e;y f ]“‘ lwgt'hoz)\(;”] be tl,)om 5  Woiks on the Soroollyaar 0380
° reacy disposed of 1n Piragraph 40  (y; ;I I ‘l PR fave been 6 Distribution of watel 403
from a Statement furmshed 1y the Collect N ‘lem‘l““"'{ 193,400 aeres, 1t appears The total cstimated tost being 1749
cultivated. 1g t¢ Lolicctor that not more than 3¢ (.00 acres ate
arable ale; 1b 01?0 betug Migated,the remainder dry the, ayacut ’z e, assessed To this estimated cost, I propose to add a 1eserve fund of 20 per ceat to
st domn as; 8 about double t},q area of cultivation m_).' ,70 O(.)Uvaue*’ 63})00 ben be at the disposal of Government to moet deficiencies, 1f any occur, mn my
ocLu X ) 3, O 1N 3 ) . |
pred by tanks, toper, villaces roads. &e ’ . unf f’ ’ Hivati N cstimates, o1 to catly out extensions
) otd y &Cyy Or a> unhit for cultivation, ¥ If the supply of water turns out t}o be m(;xch or additions whuch may * be found
L ~ . more than I have estimated at, the new dis-
and available fop he additiong] paddy ero 47.  These figuics, though no PRI tribution channel wall kave to be made bigger  desirable or necessar y. The sum to be
* Revenue Survey has not t P doubt not pelfcctly accmate, as the - and longer allotted for the project would then be
o :
tl}lat the uniingated aubli m:jadmd} thte Madura Dlmlli;’ are suflicient to s'how 21 lacs o1 £210,000 -
channel ig durime I the tract commande by the propnscd new 51 )
re. : ’ g the south-y gt lonsoon, moie than double tl { land d - The water-1ate on 149,000
quired for the Perryaar g, ¢ 1d ) ouble the area of In Annual value of the water supple acres of rice c10p at four Rupees per
and three- > ¢1op, and during the north-east 1 about one ) .
all tlnf(‘ arer tunes the Pr(’POse,d area of :econd ;r i d l:lo“tsoof,'l ’tl Of')x mer acte would be six lacs, all bat 4,000 Rupees; and supposing that 26,000 acres of
out 24,000, and of the Latter about £3 000 is 1 dOP,] and at o d)e <N dry cultivation bo given up, the net incicase of land revenue would be about 51 lacs
* But for whul ’ .‘3 4nd alrcady assessed as Dun of Rupces  For management and repairs I would allow as much as 50,000 Rupees
RO Water 15 supplied Jah,® there 1s theiefore no doubt about per annum, leaving five lacs as the net profit on the capital expended, which is 281
bewg found 1 the tyact specified suflicient land fit for paddy culuvation per cent on the estimated cost, or 233 per cent on tho 21 lacs which I propose
40,000 acreg of atable Puyyy) (i for the fis¢ crop, the question 13 whether n the . should be assigned for the projoct
Water by supplied, wi] i, J 1 fand (80—13) 17,000 gcres fit for Nunjah, if only a1 52 The allowance for manace.
countiy aud t],o so:] It Okf«)}llm.l for the seccond ciop  From what I know of the Allowance for repair and mnintenance ment and repair will appear hioh W}?en
’ 1K thyy \ . - ho SwWe i#] . =Y
. ‘(uestion may safely be answered in the affirmative. ) compated with the Budget grants for that purpose in this PleSldency which are,
'e : ‘. *
n0 doult ]y abltet]’ 1{0ﬂ)re the channel 19 completed, the Revenue Depaitment will / however, notoriously inadequate. The following 13 a comparison between what is
made ¢4 enl:'elu 1‘)L‘C‘lde thig Pownt, and any deficieney of Nunjah land could be allowed for the Godavery delta works and the proposed a'llowancc —
. ) .
embraung a g eateryb OXtend“‘g the chanuel a few miles further north, o1 by >
the Nursmgamtam lulll cadth (by a bianch fiom the 22nd mile running north of Per million | ¢ telfeag:ct Pcr acre «{ Per cent
the share of water allottsdtto Ardsaputty and Tombaputty,) or by slightly reducing cﬁ?‘iﬂ?rds conématl;xded irrigated first | gross annutzilll
0 . -
Tungalum or tq ¢, Smoull(;rt:us tclxmmel, and gning the difference either to Tiu- delivered chgnneis c1op only profits
Yots . - )
.‘\ &t - —— | — ey e——
er {o the Tlrumunwalum talook 49  The water for the extension ) | - ot st A; 1‘\73 -
6,300) of ¢}, Nunjah oy (additonal first ¢rop 5,000, sccond “:;r?ai? moee e b 1 ¥ 8
mungalum ta]y,) will 11; "¥aton undor tanks and Goondaar channels 1n the Tiru- 1 i disad
the Vlklamunn‘a];nl *taken fio. the Tenhurry mawn duct by a chann) through with due allowance for engineering advantages or disadvantages, the figures 1n the
o .
Tquung only sholt gorge, Whence it will be distiibuted by natural drainages, first and second columns, giving the rates for management and repairs per umt of
S Oeavation o,q erbanking here and there, arca over wluch the channels have to be taken, and per unit of volume of water
. The work of ) delivered, are to be taken for comparison
nich 50. Th : ! )
and they ol the project yyy) be compared I *; : mddfn czlf“tll’letfl projret w ;}l 3 53 The relative advantages and disadvantages with respect to the cost of
» n H 3 v
. 10 P ot the followmg works { maintenan d management of the Godavery delta works and the works pro osed
fecording to my cst and groups of works, the cost of which ! ance and manag prop
tmates o)) be as set opposite cuch below — ; for Madura, are about as follow .—
bl ! (1) The Godavery head works are exposed to.far greater wear and tear,
1 p l‘ehmmary ("’} . Lacs of Rupees. f than will be those of the Perryaar project. .
2. The PCrryaarc] 'aut, roads, buildings ) 011} “3 (2) The cross drainage per acre of area commanded by the channels is as
3. Cuttmg thiog ;uud and 1ts escape 8 67 : five 1n the Godaver y to threo mn the Perryaar case,
r
gh the water-shed ... 312 ;
: -
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. . ; the second has an area of 240 square-miles, and the proposed works will, it is
g o lope of the Madura channels : expected, raise the area of paddy cultivation from 27 to 69,000 acres of crop, and
(33 In conwequence of the greater hydrauhie sloj ! p pected, 11 to 3} lacs. In the 11cher tract the land revenue will
erosion by current will b greater than in the Godavery .channe]s. . the land revenue, from 13 to 3; then be at the rate of about 3,500 Rupees  ~
4) This greater fall will, on the other hand, give them the advantage in " . g uare-mile within the ring fence the  pop square-mile,* by no means an unpre-
f1ze, number, and aggregato length of channels, which will be considerably less Fr “3 ‘iﬁ?c,]: ?nch;des town, tolpes& (c:iry&snd wel:  edented rate for blocks of similar extent,
unmit of area than is the case in the Godavery delta. ) . Y uncultivable waste, roac > the Perwvelly In the Cauvery delta there are blocks
) (5) The numerous tanks required for the .Madura 1rr1gail}<:n; anld ?I“Cd}’ . ( ! Fo:nglsu{g;i’cgg];rm?ctllz)let“ti? tTrichmopol-V of stmilar and Zven ansiderably greater
acre of irigation cost considergl) y more to keep in repair than chanvels for dircet 3 talook, extent, where the rate per square-mile 1s
irrigation, is a disadvantage { as much as 4,000 Rupees
(6) The Godavery maintenance has the advantage of water-carriage 3 . Taking the whole of the habit ble+ ’
for 1ts'matenal, and of 5 shightly lower rate of wages ) ) g R Se M counts ofoth: tWIVI 10 et 01 kle :Iz‘z itable}
() The expensive rver works, annually required to Leep a d?Italc e > § + 1 we e 1,597 . yM 1 ;el?I 3100 S;h lrumu]n-
in its course (the Godavery divides mto three sach river 8, aggrezating 150 males 1n g + gg&ih:ﬁ:e d mountain and jungles . _3_9_7: gatum, Madura, and Meyloor, ¢ e popula-
length within the A below the anieut besides 23 nules above), 18 an extra and very :9; 1,200 tion is about 400 per Square-mile, the
heavy charge, from which the maintenance of the Madura woiks will be fice. k

436,000 Population of the 375 miles in the richest
’ and most densely peopled part of the
he rate of 450 per s uare-mile
3 . ly assumed to be at t per sq ) OT
| ;hs(:r(;((:)iz) maY,IIe t:;l(llk;::pﬁ‘zlzz the full increase of revenue take place so soon as
70, people, ©

Population
8) In the Godas ey the iirization is charged with the maintenance of tho

_ o

locks (tharty-five in number),

94 A careful consideration of the above shows that the charge for mamte-

have increased by only 30 0001n that period
nance and reparr of the proposed Madura works, should be rather less (rateably for fifteen years hence, and the population to tho rato per 13; o .Z‘ ouid bo 41 Rllzpees, §,
. area and volume of water delivered) than the props charge, (after deducting the § Land Rovenue .. 8% lacs Rupees  The land revenue|| collected last year
extra charges for river works and repair of locks) for the 5ame purpose 1n the Population 200,000 in the Godavery delta was at the rate of
Godavery delta But the annua) «rmlntq for the repair and maintenance of the L4 | For the year 1865-66 5 Rupees per head of 1ts poptlation.
| Godavery works have dwjne the list few years, becn 8o inadequate, that unless ’ Land Revenue 700 0(';305 facs Rapecs From the above 1t appears that the amount
, in future they are very largely augmented, the works will get ;criously deterio- ] Fopulation ’ to which 1t 1s expected that the Perryaar
L o : ) -
‘; - rated in volue and usefulness The God.lvel'y cxpcrience can, t (,rcfore, be o?ly ; ] 1l . the land revenue in Madma proper, whether considered with
f used as g warning and ag givine ug a minimum rate (for works of the same kind works will raise ' try or population will not be moro than experience shows
' with similar condutions) whichothe charge for maintenance, &, should not be reference to extent of country or p
, allowed to fal] ¢, < the annual charge for repair and main- may be expected.
: ‘ Ithoref:ore assume that tated in arazraph 49 50 000 (Sw‘ned) J' G. RYVES, Captain R E
enance of the P CITyaar wrigationy works will be, as state paragrap e ° R ’ ’
¢ \ Rupees, . 3 } S— Supg Engr. on Special Duty.
; J 85. Of course, the anticipated 1ncrease of revenue will not tako place ymme- 1 Tth August 1867,

diately after the completion of the works, considering the large cxtent of ayacut ) : ,
Nunjah, for whach g Present there 15 no water, I think that one-fourth of the full p -

profits, or seven per cent may be expected in the second year, rising to fifteen per 7 )
cent 1n Perhaps gx or aght years, and subsequently gradually rising to the full

s

56. ~There need be no doult about
Abt‘:]g{) l?: ::egyots I the Madury anq Meyloor the ability of the ryots to bring under
tional areq 05?;%1({2(1::(10&} tlimﬁu the addﬁ cultivation the additiona] arca, and to pay
Faerease of land revenge | ‘e estimale the additional revenue; the following
remarks on this pomnt may be useful i
will be under the command of the channels is about 375 square-
be con\'eniently taken in two blocks: one, which will be the
tract afready partially wrigated by river-channels and tanks, the
other, the outside tract Noticed i paragraphs 37 and 43. The first contains about . 0
135 cdvare-miles, in w;joy, the annual :xtcnt of rice erop will be raised from about
. 24,000 acreg to 80,000, anq the land rev;nuc from 1 46 lace to 4 75 laes of Rupees, |

The area which
miles; thig may
richest, being the

.
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TV -- - . Total of
. Total of [ Rate | Amount Total. | €ach work
. Rate | Amount Total cach warkh ! or groun
: or group of works
.\\\\___ of works -
1—Gh . - "’ Is RS RS BS
aut, 25 foet vide, graq I8 P8 Is < 3 —The Lseape
Eradient 1 4y 0 L as ooap
8,000 Ruany 87,630 culic feet of cut-stone work 1n . , s
mhe - -4
t 3 yard, eveay lirze masses for ciests at - 1T 26,35
Sriloarila}f 1; Lupees poy lur‘u::f,]ﬁrn and forma- 50,130 . dressed work 1n faces 3 25,215
Meta)] ridges at 950 Rupees ¢ Jard 1! 10,000 2917973 ., comsed 1ubble ] 98,206
CVetnl)ng V1th broken ston, cach R30 1,,00 4,000 ,,  cwcavation m 1ock for
mpmv]@nn:s and contingenereq . ; 3,060 fj ) foundation . . To 8,400
00t of t road fiomy Chinngy o 1,500 ‘ 195,236
small by shaut, 18 " tfmoor to the, Incidental claiges at 5 per cent .. 7 912
earne ]: E€3 acrosy dce»p :iullll(r mile ’ 500 HRREY Share of cost of plant, tools, machinery .. 5,552
the 'ﬁxﬂsnftl)ivﬁnd Levellng by, 5, b fthe E I
» “ > ‘E\ Lseape aee
il tuees 4+ 95 gy 164 10 ales ‘at Total estimated cost of the fscap 1,72,000
m ne;'uﬁ"tnmmmg for t,‘n‘m . .. 7,500 4 —Bund ]
Epread of hamboog ‘mlmport‘ valualle 1,293,018 Cubic vards Faith, 192,824 cubie -
Ririage of o ’td’\cc 'othe water| 6.00 yards Puddle, 4,943 cubic yards \
e 0 Chinngmyar. . ,000 Stone Wave Screens
ot::f?of‘;}m”cs 4manoor 1,50 ban- 19,320 Coolies, months, at per mensem 1031 2,02,860
educt ‘oll-’.lllt, roads, and ¢leg . . 4,510 177 Elephants  ,, ,, . ?)? 8’8?0
at 92 2 of timler 1 ré“n“‘mg]e A . 49000 478 Carpenters ,, ,, ' <2 11,950
=9 Liupe » 5009 bandy loads ’ 4,780 Coolies U . ;é ;')2,580
2 . .. . . . 1,200 Wagzonmen |, vy s 8,900
Cutting through Water-g) 37,500 11,500 T e J,806 Bullocks o :, 13% 90,747
227,787 Shed. — ’ | ‘ 288 Boats’ erews ,, ,, . 89 \23&3
’ Cubie Jardg of Rocl *#o Total for Larth,Puddle, andbuilding Wave Screens . . . 3,68,927
Jard Larg), V%133 cubie } Stone for dam and Wave Seicens, &ec , 227,787
6,100 3 I cubie yaids at two-thuds of the cost of
2 ‘[’““Y‘S, Mowthg, g4 | transport fiom cutting = 2 x 80,220 . . w 53,480
s 00J1eg . L ber mensery . 1701 1,06,730 ] Non-effective 10 per cent of worhing strength .
120,000 11, Lotal 1), 120 24000 on jrds pay = 2% x 324111 \ 21,609
73,00 14 dof' G“n-po“d or Quarry oL, 1,30,700 IMutting at § Rupees per man X month =} x
.)’250 lbsr 8 Gf AIat(.h e . ; ' 21’0”0 27,903 » 20’929
244,000 Ihs %i;‘?ted e : 4,(88 Maistries and Ilospital Subordinate Establish- 210
r T . . * 7 ( Ay} 00
m ' . 2 ,boo ment )
onthg' v, of a fo, 3| 30,500 Inaidental charges, 1ncluding worhing Qumps .
l‘c.t;f]e M ' 50 7,3v0 ‘ and Syphons i 13,300
114 Carpent T Hatenals e 71,113 Share of estimated cost of Tools, plant, an
1,225 C‘)Olner; ers, moﬁths, at machinery . . | 1,93,047 .
2,008 Wegonpyy > L ensem |23 280 i~ -  Bund T _2,72,885
»990 Byl ’ »? ” 3,475 - timated cost of Bund . c I -
ks ) n 15 14,530 Total ests ) 6,95,29 2
" ' 23 40.573 { he Perryaar
’ 3 Gy Total for the ITead Works at the Y v
of Total forT — - Teculating rescivior aboye-the m-fall into 11,90,943
“}llch 2].( ranqpolt N 80 >3 )0 ~ > ) 80
agamgg 10 obe (hapy re 5 the Soroollyaar llvaar . ,000
’Onigﬂ‘, Cutling sed to bund, leayine Repaus to Anicuts across the Sooroolly
on Jpoy o 0Tereent g o . wd Bebraling. . ot || wmoo0|
”uﬁmn ag’1§ 1% per 100’0 “c,r]}\mg ﬁfrongth 26,740 ) ,95,000
mstrp v Rupee ey 1o 00 1,57, 4019 Rupscs 11.812 6 —Dastribution north of the Vigay .
Ineideng ]aml thar e of }l()gn Mouth (11 610) 8"'(110 Excavation of mun channels . 74,718
2,31 (02 Sharges Hal L gtap); ), T 708 Do of bianches e 23,260
31,003 at 21 I hment Y00 —
hare of est qu" w 1T ocent, oy ! Total Evcavgtslgg . . 97,918
mach, ated ¢oo B Masonry for cross § under Tunnels 03,59 . 1 s
lery of I»Lmt' tools, and 5,780 dramage Escapes 4),000} ,084,‘&;0 .
L) . 45,233 i Do n Sluces ... . . %3,100
T —_— r Do 1 Dridges .. . c ,800
otal estimateq Cost of 4, 0518 Total Masonry .. T 1,51,750
\“““‘“g gl BERE : 3,12,151 -
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PERRYARR PROJLCT ESTIMATE Quantsty in the Cutting ° {
‘ uanfily tn ths Cutlin, ‘gjuom o o o 2
Rock X 2 8 3 =
Total of S ————— ‘g}xa()”ng ~ [ @
Rawe | Amount Total f):cgh workf g K '
roup 0 ° L 2 d sgjuom o - e ©
worhs b > [ Middle Sides. X & &3 & =
- 2 ";gf Y - wiulth )(.ll'f-e-——— ‘aamuo3Iu gy
Purch f Land RS RS RS § < §a ‘é. X - gXheight
ase of Lan o < RS
Reparing Torps and.(.lf)ntmc,encles . R R R .:3;:’,26l . 3 Q] sq;gom § » § 203 §
Total . . . . 25,000 ] 123 D - ‘5e1]00)) -
otal Distribution north of the Vigay.oo| coesee | oo 3,06,932 \ 128 2001 1} 300 450 2 gypuonI o a o -
7~Distribution south of the V , £30 - 48,5674 & % 3= ) & =
cavat 1gay. 13 7} 6,475 | @ odup ' ‘
1on of main channels, | 21,602 y o3 7 g | ‘op eiiuedinp |
° »»  branches . " " "1 "8’()97 ! 141 500 | 14 7,000 93,000 asi & == Q S Y |
~ . aee se veo ~Yy i 2
Masonry for erog 50,299 : . 18,050 | 3 pepipuepE |35 B w4 S
s d o ’ 0f 1 0 ) ) % o
0. n Slulces ral'n.abe to Escapes s o] o 7n500 1 147 ) ? > 375 E °a o i - i
Do in Bridges N BEE 1.7;’338 1o | 37%] 29 | 1087 | SIS e . - 1
vee . e ~y - . g ew1} om0 98 8 o8 o3 212 i
Purchase of Lang and Contingengyeg é'ggg 1651 215 | 39 12,285 479,115 1% g ‘}l;: ‘:S:g Gt :;’-: +g§ e i
(X1 Xy sesasne o sses s -y =) p.lﬂ [ 4
Tot —_— ¥ - |
a'l D]'Strlbutlon BOllth of the V’igayﬂoo “see o o see ses . tes 96’525 160 ICO 30 4 800 11; 000 % oD (] N 8; ;
__ 143 ) ! = mOSBUM Jo oN @ h @
Add 20 Grand Tota] of Estimate .. . - 17,490,400 . - " 15,312} = ;
per ceat,, for a Reserve Fund I 250,600 13y 00 1 8 TR — |
Total to be . eve ove o see  sase ssvnee o0 ’ ] 3 .O s o 0 21,622; g mm— sq’uom HO A o] el
8signed for the Project .| ... | . .. veeees o | 21,00,000 195 | Y 7 2,79 fo X & o - <+ !
« & Go 1 60 60 a sadi0y J
-~ b+ =) o < <
—l — 8 o (88 & 8 S
__\_\ . 46,410 |11 40,562 ,E ‘gou v - =3 g
Ghaut roads ang L% =
Cutting through (e "¢ Jungle Rs_ ns. 45,410 X 49 == 206,666 pe : 22 g8 8 |8
BIaS?lnry Escai}; the W ater-shed,,, " v e e g };,.:Q(l) ‘ . ’ ' £ = ‘l:gqts S8 B g
un : ‘. . ) .- “ee oo y 12,1 W14),552 e = 21,121 a8 G
Total for the Head. o ooe .. < 1,592,600 —_— £ 2 '
ead- W toe . * . _ - v yards | B« 3 oo =] 2 g
Begulating Teservorr a?xl}izxtkthe Perryaar NI Bt 11,640,913 Total Rock = _227.787 0 32 Kl = ek |33 8 §" §“ |
. LXy} are . .. , y \ _____‘_,..—-'—'“ ¢ (vl r ‘
Distribution § on the Soroollyaar . . . 1.55,000 ::. . PN | TR § = & b
e AR North of the Vizay | 5,06.¢52 1 | o .« } 3|k L
' " U South of the Vigay 9(,:535 } 4,03,457 a é g. -~ § § é ‘CCD:_ §_ U
Es e [ = ‘qopmodunp | %5 3 = &
stimated cost of the Project .| ... ... | 17.49,400 . -] =
Add for Reserve Fund ., 9’50’000 J - Top Earth 2 - -o o S =
'V r — 'Sq';uom o2 A ~ S
Total to bo as A N D ~ > _
aa" Ly o X o
m signed for the Pioject ¢ . . |21,00,000 k:s:h, }Vndth Depth gde. 2 80100
NAX AN ——— o 1 | e
Tth dugyst P Signed v S et foet | 4 2 22 8 8 2
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20 3 18, & IR u
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' [+4] — uy by
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- . 200 40 ¢ 48,000 " uosess :‘; § § :‘E
uop eq 03 i< =< ~
00 55 8 52,500 ‘i,p:g?;qng dposd | 5 - S8 & )
~ L
e e
-3 o o
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POPRES

¢ No. 8.
Qnanhty of Masonry, &, in the Escape.
Level Length H
abose " tgl: " orizontal Slice, Cabio Total
Datum | Level Length |Breadth Height Foet
1421 600
600 27,375
1371 | 559 o 5
554 25,9683
132; | 508 o 5 ‘
512 28,800
1273 463 1} .8
468 30,420
1020 | a5 13 5
41 30,7533
n7n | IR I L
29,445
112 o8 858 16} 5 3
26,452}
20,200
1023 o | 22| 20 5
75 20 5 7,500
= s 0 T 226,015}
— ——— ) ¥
g 130 ™ ofal mn | Front Wall
20,713%
§~ 195 386 454 9 5 v
18,281}
120 330 390 93 5 +
18,721}
X s 056 833 11} 5 hlalg
17,550
110 184 270 13 5 ’ .
14,75
105 s | O | s
8,225
100 0 100 163 5 .
1\1 5 -T"S Total 1p 2nd Wall 98,241
12,5461
11 208 275 91 5 U
10,6423
00 |- g5 | 27| o 5 :
987
101 o 142 111 5 | 7,987}
o7 _ 43 13 3} | 1,956} l
S ——— ——————— Total m Rear Wﬂll —— — 33,133’
\
Length |Breadth Height
\
8 > 20
130 6} 8 16,1
4 8
T3 o |§ 7 5| gar
s s | 8
g 5 . 480
B 40 5 2 2,
4 8
80 { 4 8 2,640
st 6 875
50 3} %rau 24587
Total 1o Wing Total Masonry.. 1352,877} Cabio Fast
g:ec:t: Off Dx;;»pwalls-—Best cubstone work carefully fitted and in large masses .« 37,650
o o

and front fae,
Remamder-Coursed rubble in :x

Trench for foundation 84,000

beds and joints m Hydraulio cement 50,430
oorrtaw;“ng wall dres's.?:i“ .?' $09 030 005003000 00000 I ETI SN vasannree 2941797*

cubig feet, out of rock.
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Quantities of Earth and Puddle Work in the Bund.
—— ; , of Toopre
8 T g o0 Berow 120 which
E 5 g Apove 120 " s ~
S| s s °% %% | &
° a |3 Wadth from 120 2 [6=lg 2|4
> 2 e Width Rear slope fro .8 k=
3 a 58 ¥ +1evel to the stone set 20 o gfﬁ TA g
2| = |l=& wall and ground. CERERS g |
§ £ |%%| Top |Dase | Top |Base 3
g |
S |3
I ) 0 1064
= 530 275
I agy| O | 272550 275 | 100
- 2 10
= 0| 907 5 60 | 270 |00 | 5 935 . 93
. - | 490
10 309 o 5731 | 207} [ 2972 400 . 87}
470 < | 4
20} 380 55 | 265 |29 / 440 ) 811
40 50 6
30| 409 521 | 2621 | 2923 4 500 ) 75
50 430 10
0 450| *7| 50 [2c0 | 290 600 s 683
95 . 10
50| s65 47y |27y | 2873 | 4 675 5| 6%
77 . 90 J
00 6aa| ‘| 45 | 255 |285 | 8 750 0 561
83 70
0| 725 423 | 5oy | 282k | ¥ 810 o ©
v-5 O 9
81 00| | 40 [250 |280 | 85 0| |43
105 - 0
91 903 a7y | oarp | oi7k| 83 975 105 37}
55 ”
1000 969 | *°| g5 {045 |ors | 810, Loso | | a7
101,066 106 32} | 242} | 2723 2904 1,120 5 25
4 - 20 o
120 L1lg i 30 {240 {270 2702 1,170 " 183
52 —
13011,162 30 |19 | — Lew| | 124
140/ 9551 3 30 {140 [— [~ 1200 | |6
4
Boiase | # gg | g0 | —|— 1,320 0
160 1,339 40 30 | 40 | — i
10 —
162 1,830 30 30 | ——
T~ /: 30,485,300
("“°><1381:+7.520x281:+69"-’”’X10'v y. =| 993582
. 163) - = '
(3°X7°‘+90x2,53u+9ox4,916:+'°><4'9 ‘900 849.603
- » erl’ = !
iix {15><9.100+75xc,1oo+70><3"°°+ 0 }
+60X 700X 404-100 _— 82,328,445
Total below the 120 feet 167e! - © =] 7,141,575
(1,110X272}+7’520x5)x (I 560 647,700
. 2+45 ' .
(2§2§°6§+347x50+33§)x10+‘%,°x35X 90 feet Lovel | 7,789,275
2+«3><85><22.;.5z><uo><3;rotal above the 120 ___7,_7_5
B+ * |40,117,
P s -‘)+(ll+ d
"Wlo= o5 3517516 416150 V0 g0  Puddle | 5206250 |== 192,824C yds
990 — e s
:'tol.(3)(166,170+1,290)="0‘!.)(4 Earth 34’911’470 —-1,293,018 [}
188000 = 6,963 ..
8 10=
220 T4 v —(1,030.4.1,240 4 LEDXEXIOZ
B A A
"\ e ,_‘--——-*"""':'4 IS .
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‘ Shaoa ® | o ¢, Tools, Machinery, and Building
S ©
\ e ST egmeege s gog > & Estimate of cost of Plant, RS £y
RS
SMe1y sywog % —— o . 8
. Waqon 32
sqq)u(olu S. a3 by b2 4 S =2 & § 8- 3 g é;: § - ' Ratlu ay ﬂfdf?r“;ll“a:d,.. 9 1bs per yard. 2?. 40,600
spaug & 3 - ® ~ pox ! Rals, 57 500 yards of 2§ L e per 100| 79,688
e — ;> ) tons, at 175 Rupees at 30 Rupees P&
v I > 3 S S 9 S § % § ¥ S 3 . § § S,“ ers, 263,623 llunnl‘l]fs fcectr. dozen) at 8 dozen p 7,708 1.27.996
aam uoSnA\ ] ~ o |~ t R mls, 23,125 dozcm(?i P oo v e i 1,44,
7 S o o o Upee . *
sqiuow S © o o S &8 8 9 8 g 3 8 : & 360
o b N * S ; - e 24"
; sar>[(<mf) v a2 3 8 & ~ N0 e oa K < Deduct for valye after use_lO' Rupees per fon . N 2,042
2 X e — 232 tong of bar iron, at 105 ton *e 0! 44,21
g |a | S B2 a2g g3 = 48 & 3 g 15 ' ’ tons of nails, at 120 Rupees P, 25 Rupees perl0 — 70,646 |
g e 819nad 1ory T T s8R —— 3 16 0863 Runmng foct of slecpers, - 57,350
AL —— - - e al .-
& = [ o [ (] (=] (= ¢ . 3ter1
£ ¢ o S § § § § § § 82 S g S E’%’ ! Net charge for Railway M.. 72,000
D I P Lemie o S < ¢ @ ¢ < S g I = & aNe . > 8. at
= 5 opand gl 1| ~ %S 8 3 = < ~ ~ ; ;Yagons. 200, at 360 Rupees f“;f:rts of 40 wagons, &= 12»888
R —— . . OF maintenance the seve . .. 4, 00
s M o o < < o ! lupees 300 per set Vhire  ees oee 88,0
= 310 9% euq §+8 S +§ K+a &+ S, e J Do Carpenters’ and Smiths' b
| peim,) S R B BEog L | a0
8 epaed 3‘““““11 —_— DedUCt for value after use— Rupees per ton t:)n s 4,3“8
3 HY}ad I PO on 160 topg of cast-iron, at 90 0 Rupecs per bie foot 3,36 22,080
w2 01 esm g e L N N oo N = 36 o n, at 12 er cu !
~ a N a © . tons of wrought iron, t 3 Rupee P 5 920
) g 2oBum 30 oy | e +720 Culn; feet teak-wood, 8 65,92
, S Mnuom o e pure ™ ey m- - ) wen I~ 4 né L)
! w X & ¥ © o w B & w © 8 e E A —~ for Wago .
’ s Suegdey | O » . ‘ Net bt oy &c st o 35,000
' ';\ g e sy [T et > o 0 o 8 ~ - BO&(S sheet iron 10 Comp]cte mith (a2 M l's." 8’750 43,750
& uom . 0 o o & Y . et ’ e . ears .. ’ — R
O X 8 3 $RZ8=23¢g = R 8 g S 8 o & becs3,500 o at 5 percent, or 97 —— 14,000
\ ' ES S usjy o * ~ ~H - — Maintenance, ver vae | .
i 9§. = ‘i e © o o w”\:‘?~ D¢ ¢ 1,400 Rupees each - _—— 29,750
= -~ I ser
. P53 “nl 3 ¥ 3253389 3 5 % d %58 U6t for value after use, at 1, ot Bt |
N e 3
.59 A S ~ Net chﬂ"z; and forges » i
s | — T TT——— charging 5 Rupee
' P ;_53 g ey Sorjocq S S % X % 9 X - ‘;2 : Tools for rock-cutting, tamplg‘a;ali laying, &b .i 6,3‘38
‘ % |XG 74 suoge X 1x % X X ® o ) S o Tools for carth and puddle an or 1 o Btings 4, 30
: Q| N ™ FOSF w @, £ b h p ee "1 Shop fitting 14,330
' “ | s |75 T R B {T man, mon NN P 5,5
: £ | £ Jous St oo 8 2R g 2 z S5 ¥3&82gg e g g 918 for Carpenters’, Smiths' &€ . ©—] 8800
hadl B ‘Empm)lnﬂ 5 D sor 00
\\ \\ . ) educt f sen .e 3’
e 1 2R T a882%38as o : , ° Talue after uso es ot SOORE | S0
‘ == \\\ T o ; 3two do at 1,
- g 2 91078 Jo g1, _— . e - N o a Aftine and I three double 000 Rs ,
‘ k & op funing)y » 3 = - _,g fl{)‘« halﬂmgb'racuc 8 mng]}?g :?d 500 Rs 2,500
2 P S B + cra o & 600fms
3 Sutieagox, 3 & & 2 ” 8 & 8 & = 8 1 » ;A 5 five-ton n )—Rope ( Gin) 2,090
‘ - al g S © & N Chain—r400 fme §1n , 200 fms 1 , 100 fns. / 750 14.000
: \\ - S TT“*———-—-—? ! Y 400 fms 3o , 200 fms i}c Lo 7,000
- iy TN TE e FE e o . . = | SundryZ (poets, rollers, beams, T e—— 7,000
i s . .
~ E \ ~ o n &k‘ Y =] } .’ ven 4
R u v D 1 ~ 2 M oo o 8 edy e e
: F:J;; *od sprgg :(;:Q 3 E §§ § § 3 I“\’: = 9 €B~ ~ & ¥ ° K = Lt for value after uso J hauling Tac::)l:: 13,650 v
..: bod - A\ . r ? Al
’ . (2 s o ——— S8 s 8 ¢ < et charge for Litng 481,31 10per 3,960
wos 8 § S § § 88888 ¢ 8 3 ¢ 8 Thhous .89 ft 4Sin P‘P%:,ds 36, » £88 each e 1,200
838 oy g ¢ el > A - S o N SRS 5 y 3 1., 3 te -
, oquy .‘(‘?‘““b § X od 8 8§ 8| g"’ @ @ =2 28 QK W © 5 No Slurce ;alvcs. cog,plt ' 212 d:(,) Ne- oo
3 10,, filling cupolas om Ingland 11,50
\X . . . . Fre;ght and charges fro . b Perryaur 10,400 45,310
suog ) e o = 2 = 2 2 apatam Lo to the - 26,000
R (4 LY T, ;’é f§ T 33 3 7 3 'j; T3 E R g : Ca‘iriage from Negapata™ ertony oo Apes 19,310
— —_—— N M———— ~—— ¢t valug £ 06 tons cast iron pIpes, Qyphons - —_—
"wosvag (ot charge for °F
2 g i 3 = |
& - \.____“___Jw il

N
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Estimate of ¢
ost ‘
of P lant, Tools, Machiner ]
¥, and Bmldmgs
Pumps—1 cen tuifu T
gal 24" " "
) diilfeet tand(gcarfflgq ) 10" digch pipe K8 RS R
e ac b . .
. foat tubmlgoxil' ire l:u.gmo battern with 199 3,000
cam Engine 6 IT .p portable 1,500
. . ‘. 3,000
D »
. educt half fop value afteruse, , |~ g,zoo .
) ¢ charge for Pumpg and Steam Engine —
otal estimated cost of Il ) o
ant ’ e 3,75
» Tools, ang Machinery .. \'_70_0_
1,91,830
Officers’ anq Overseerzﬁldm y f t
Oﬁ;‘iﬁ’s’ 81; orges, Storgl-]:lfgggs 5,800 S covered 10,500
y &XC, ’ ’
arracks for one Com 4,500 do d -
pers, g pany, Sap. o 3,430
nd 41()fPoh<ie ?13 500
Hospatalg J7 "+ Men W00 do do 13,500
9 1.0 “ Omen 8 OO
Jail for 230 Co;;w%f? Convietg »000 do do 9,000
3.,
ngisn for Maistizeg and slulle'c.l 10,000 do do .. 8,750
e ’ 3,000 do do
Ded Two Powder Magazin Total for iron roofed buildings 8,000
uct for a1y g €8, each for 25 ) 43,200
62 60 8 e of Materials, g4 followgo barrels ' o 3,000
? o corrye, _ ’
194 tong of cast ll?oaz‘lted iron a(;; 731 Rupee 7.833
],950 Ch Of Wrought ern aat 10; '¥] 1,462
6,0()0 Sq fi tz‘dteak and vengay at 1 ”» 9‘?8
of doorganq windowsat 1 |0 ;’330
s 00
Total (sledn’ctwns... '
W‘;"Ila clothing 44 GAnna%s\Tet charge for buildings : 14,243
i X 40,800 mon, RIont}i)cr month for each man 36,957
Total for py
ant, Tools, Machmery, Bwldings, and ‘ 18,300 /
\\\\Varm clothing ., ——————
Of which 4 N
iy 0 be chargeq to cutting | . R
DO » ’y Bund vee .o “hecs 45’238
CA‘IMP CHI\:NAMANQQR ” »  Escape ... .o o L930g
t X ‘. N -
b dugust 1347 (Signed) T G.RYVES, gy 000
. Supenntcnding L’ng;,weftam’ R, E,
et A O Spectal Duty,
4 of worksy A

- 0;1‘13?1 Wol‘king seasi nil: the Beg of the Riper.—See Drayy s
ne and g n the Perryaar tract will consgt Ofé 0 5’” Sheet Mo, 6.

the 15th Fehyp,.Period 5 terrtlxmy » but for work m the peq of days between the

and Sept Uary, besiq 1¢ north-cast monsoon fy h the river would

Prember, %, perhaps, twenty-five or thy t; Swgs ATC over, and before

e fir rh1 .
st Season’y ng days in AUgust

- oper; .
rth-egst gnonsé)onaizltlls 1n the bed of the river wij] bo
¢ the ubic Yardg per hzul;awng ceaaed, the Iiver dxsczo
e > Previoy .
en wel] advanced, ands v?iﬁnghs of this scason the stone-dam (7

oW be at the 32 feet level, Lyt m(th f,ié}c;‘fﬁ,;" il haw}
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45 feet wide left, through which the river will flow with a current of about 5 feet

Per second or 3}rd miles per hour.
The mean bed of the river at the

» R N ¢
?aap tm; Payne’s B M:;,: on rock af the Mool site for the bund being* 6 feet, the water
yaar Junction being =0 surface will now be 3 feet  This surface
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