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g Read the following papers “— -

A No. 559 * Endorsement of the Chief Enginecr for Irrigation, dated 20¢h
Qctober 1875, No 1,223. ) ;

From R SMITII, Esq, Officiating Superintending Engineer, Nellore, to Licute.

nant-Colonel J MULLINS RE., Chief Engineer for Irrigation and |

Joint Secretary to Government, Fort 8t Georgo, dated Nellore, 19th

> October 1873, No. 58. \ ;

. I 1avE the honor to forward the separate notes referred to 1n paragraph 13 of >
the jomt report on the diversion of the Peiryaur submitted by Captain Penny-.

! ewck and myself on the 6th wstant. |

DU S SR

i
'
. ?
£

SubuStted to Government with reference to G O, No, 2281, of the 8th Avgust

*

.« last. ’ ‘ ,
(Si1gned) J. MULLINS, R E, Lieut -Col,, 3

" Claef Engmecr for Irrigation,
. \f’ No 560 Endorsement of the Chief Engineer for Inigation, dated Fait St. ’
) George, 5th January 1876, No 14. ] ‘ |

4

"
) 1

b *  Nole by Mr. B Smuth ’

U7 In the jount report® submitted by Captain Pennyeurek and Enyselfon the
. suggestions recently made for diverting .
» Dited 6th October 1875. water from the Peymyaur for the j::f:
_gation of & portion of the Madura 'Dlstrict, we promised to record our opimions - A
, separately regarding the subsmutlo.n of & masorry dam for the silt embankment *
proposed for No. 4 site, and, 10 gistatxng mune, I must not omit to ment.on that |
. was at one time in favor of having @ masonry dam, and would have prepared a’ .
¢ detailed estimate for one when maturing the scheme if my approximate calcula- §
! t10ns had not indicated that gach a structure would be toa costly to recommend, L

and I bave to add that I am stll of this epinion. , ) v

.2 To, construct 8 masonry dam of the required height successfully Y
wotld, I consider, be neccssary to arrange for proceeding sim!zltangouslf with
the masoory throughout the entire length and bieadth of the dam and for h{n mg <
tho %ute perfoctly dry Defore commenecing bulding operations, The estimate for <
! the dam must, therefore, include the cost of a temporary escape tuunel of the same
| water section as that allowed for discharging floods during the construction of
' the silt embanhment pff’}’%ed by meo on the 15th April 1872  This subsidiary, PR L
" but in ﬁy opinton indispensable, work would add considerably to the cost of 'the - . %
" daw, and T am melined to tho belief that an O‘u'day of Rupees 19,20,000 would be "
- requited to close the valley with a wall of substantial pasonry. - In this caleula., ‘
f t1on I have assamed tlat first-class rubble masonry would be used throughont ' | v
* the whole dam, and t}mt the average cost of this masoiry WOtﬂ‘d be R‘upfaes 8 per
b !

' cubie yard | ) \
; 3 The cost of copstruction would, no doubt, Le reduced by using concrete
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Proceedings
gs of the Madras Government, Public Works Depart : .
27th June 1876 No 1,619 partment, 3
¥ ’ '
risk attendin
g the use of two disti '
tinct kind
preventing lcak 15 nds of material and th
) age between them are questions deserving of co:sjilg::&l;y fxf z
o n

disposing of the proposal

v Ponmgs or vents .
masonry would b mn the dam, I m
) ) ust obse B
during fresh necessary to stand the high vel rve that very superiof
g es 1 that river, and that the sub ocity that would be generated

wate i
th rtight joints would be so tedious and brequent closing of theso outlets mith
© arrangement requiring them uncertain as to prac’ucally condemn

5 As considerable “
imporfance
::Iclzlpoiary c;scapel, I thnk it desirablea}:(})) ii:; totge e
rely and ea ¢ that
e )é ; sily done without masonry or | I
read of the tunnel into bays of conye racking of any kind by dividing

|

f

J

ached t ‘

ached to the closing of the b

|

il nie ;
 them, for 1ron shutters Tho latier & nt size by iron frames, with grooves %
]

3

I

!

am convinced 1t could be

1 line 1n succe ould be .
ssion, and the closing w lowered into their proper places

stantly experienced 1 ould not b
P n working the shutters of som: 0‘;101’9 dufficult, than 15 con-
our existing sluices

(Signed) R SMITII,
0fy Supermtendmg Lngineer.

NELLORE,
19¢, October 1875.

S ———————

Note by Ca

ptawn J P
1 wish to add to the joint report submitteq 1, ennycuck, R E
mode proposed for passing the river under th
matters connected with the project ¢

9. These remarks refer
those referred to 1n the joint re;ol::(;ln:;jl upon which we gro not
between us, and as 1 alone am respoixsxb(lmgfh there 13 o, 1 think 80 entirely n agreement as on

? € Ior the Pro > » any great d
pos iffer
1;1.9 ;otet,h well]:a\f thought (xlt desirable that 1t shoulg b: lx'nwhlc}.\ 13 the main ob;ecin:‘; :{ opinion
r Smith will, however, add his own remarks, frop ade ndependently of 18 Bepa-
azreement Which 1t wil] pe g h the joint report
, een how f:

3 The Chief Engineer, m paragraph 6 of hyg 5 ar we are 10 ]
gosts further consideration of ¢* Captain Pennycuycy’ emorandum, No g95
structure of some sort,”’ and 1t may be as well to ye 8 expedient of py, . of April last, sug-
Lefercnce to this part of the project call the history of

4 TUp tomyarnvalin Madras in April 1870

S;ﬁg such dams on a sub-
© proposals made with

culvert under the dam was the proper means to he bee
us B ex .
tunnel was first proposed by General Orr with a vieyw o:‘da?r thig purposepl‘essed that a masonry

s t
o1dmg the difi he substitution of a

C
ulty: then sUPPOSed to

be much greater than 1 now believe 1t to be, of constructing
2 magon
ry CuIV(}rt
at the

5 1 subscquently proposed a culvert of Portlang
cheaper to construct than a tunncl, and easier, though z
this proposal was ob) ected to by Colonel Mullins, his object;o
1 do not think he would have used had he possessed the

1t might ormight nob do to had actual
nly one ninth of 1ta bulk of still legs 1

since been

Pe!‘(yaur

nf en g ury culvert ,
r
Iy Og;it“;ﬂ which T ﬁ::ﬁnts which
ag
f he couldolizwlth this m:t(’erWIlla:
done Ve foreg 1at,

6 ‘ I should not, however, now propose the use of this matey With i, °en what has
value is in any way diminished, but because I think that the dlf;al, ot becayg,
gary work in stone masonry are less than they were formerly B“ppocu;tles o exECHTY belief 1n 1te

sed to po g the pee
) ¢S~

the greater cheapness of the latter material, and do
ot outwe,
gh

* YWibacss the remark that **
use B concrete coutmning o
cement ”’

7
rw oy o g RS N
R dnas o LIS LI il Mttt D
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7 The cost of the culvart for a dam 205

feet gh was estuma

ted by me at Rupees

2,70,000, as agamst aboub Rupees 7,00,000

which would be required
same sibe, bub the real
difference was not the su

for a tunnel or of Portlan

for a tunnel ab the
cause of this greab

bstitution of 2 gulvert

d cement conciete for

« reduced to Rupees 3,00,

masonry (the former, indeed, being more expen
give than the latter), but the reduchion of
waterway obtained by the mode 1 which I pro-
posed to construct the dam, that 13, by com-
pleting the flanks to pearly thewr full height
before filling n the central portion This
allowed the valley to be closed to a greater
height during the limited time avarlable for
this purpose than if the whole width had to
be done at once, and 80 cnabled us to use &

smaller culvert

8 I have never understood, and do not
e reasons for which Colonel

his arrangement , 10 his
February 1871, he gived
no such ressons, but sumply 8ays that **1t had

been decided " that tho bund was t0 be thrown

entirely across the miver after the completion

of the tunpel I have BO recollection of any
such dceision having beed arnived at, snd
Colonel Mulling’ note printed with 0 G., No.
24606, of 28th July 1809, 12 the last part of
paragraph 9, distinctly enjoind the course which

I afterwards proposed
9 Not knowing what the objections to this
5 congoquence

this 1s perhaps of the les
lower site 18 comparafive
gite that a tunnel (or culve
valley 18 to be closed ab once,
600 square feet The cost ©

* culvert of the same arcd gnd ruomng under
masonry, aboub Rupees 5,2
10 By reducing the area of waterway to

600 square fect the cost of the culvort might be

now understand, th
Mullins ohjected fo &
note, No 56, of 28th

Rupees 4,20,000 for concrete, and 8 fui ther

*s reduction of about one-fo
be made by reducing the length of the culvert as
¢, which has also been

origmally proposcd by i
disallowed by Colonel M alling for reisons with

which I am pot acquainted

R

B T W S
" -

000 for masonry and

urth of these sums mught

Paras 7 & 8 —The objection to forming the
flanks of an earthen bund 1n & season prior to that
in which the central portion would be formed 18
that the former edxthwork would settle mdepend-
ently of the latter and thus render the mass
less equally compact and homogeneous 172d
an earthen bund formed by manual labor been
considered a proper and safe arrangement,
the narrowing of the central space by the prior
formation of the bund on the flanks would have
been unavoidable; but, asby the silting process
14 became practicable to execute the work much
more rapidly, the less safe and satwfactory
mothod was of course abandoned

i
-

course are, I cannet, of course, answer them, and

inasmuch as the reduction of waterway practicable at the
1y small The area of the lake here 18 so much larger than at No 3
1t) of only 1,064 square feet 18 required even 1f the whole width of the
4nd I should not, under any eircumastances, care to reduce this below
f the tunnel 18 estimated by Mr South st Rupees 5,63,000, and a

the whole width of the dam would cost, if of

0,000, and, af of Portland cement coucrete, about Rupees 7,50,000 ‘

Para 10 —The length of calvert or “tunnel
depends upon the thickness or width of tho bund,
The means of passing freshes have to be retamned
until the bund has been fully completed, and
consequently the culvert' or tunnel must be of
8 length not less than the width of the bund
goction where ik may be placed It was laid
down in the instructions ‘contaned 1n Procecd-
mgs of the Madras Govetnment, No 1236, of
the 12th May 1870, memorandam, paragraph 7,
clause 1, that tho tunnel faces were to be mx
feet cloar of the sloy es of the bund when of full
geetion. ’
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11 The eost of the tunn
waterway, and one of 600

12 por my own par
n favor of the masonry cu
grounds of économy as of
stiuction and of safety, for
longer 1o construet than
have no security againgt
work, and danger to the
fissures 1n the rock through

t Tam sl strongly
Ivert not 50 much on
convenlence i gon-
the tunnel will ¢ake
the culvert and we
mnferruption to the
embankment, from
which 1t 13 made

i 13 1 attach but hittle 1mportance to the
11 culty of closing the tunnel, and this diffi-
oulty, 1f 1t exists, would apply almost as much

toz culvert * I domot
think Colonel Mulling'
slord gre plan would be effective,
as X should question the
probability of the gt deposited 1 water, with
o meang of dramning off the latter, keeping the
outh of the tunnel watertight while the
Tuasonry in rear was being buils up, but I haye
1°ng ago matured other arrangements, whch,

I'have httle doubt
eflicient oubty would be perfectly

* Not quite as much as the
division of the culvers
mto smaller apgug would
afford gregter facilition

14 Por reasons given mm Mr Smith’
agroed, 1t does not appear that any sub-
cable save at a disproportionate cost, ne
temporary and the permanent escape

15 I think however—and 1t 18 to this
point that I specially invite attention—that 1t
13 worthwhile to consider whether the dam
should not be of magonry instead of earth
Ihave ittle doubt that an earthen dam con-
structed by the silting process would be sound
and safe, but 1t would be folly to deny that there
18 some element of risk in the matter The
chief danger 1n my view 18 that of percolation,
not through the dam, but between 1t and the
rock (the puddle trenches inserted 1n the scat
of the dam would not, so far as I can see, be of
the smallest use), and, althongh opinions may
differ as to the extent of this danger, 1t seems
unadvisable to incur 1t 1£1% can be avorded at a
reasonable expense

8 and

[ DRV S URY: T - - g -
o ;
- / - 5
o = ‘ /
© el »
[ e PR ’ .

structure, except & masonry cu
1ther does 1t appear adviseb

At

Government, Public WVorks Department,
76' .Z\"O. 1,619.

BRI o

et would not be reduced 1n the same proportion by redacing the
square feet of area would probably cost about Rupecs 4,50,000

Pars 12 —Supposing the rock to be of 2
favorable description,and that at sites Nos 2 and
3 appeared to be so, the tunnel would be prefer-
able to a culvert, and, withthe appliances now
available for such work, its construction would
be easy and rapid It would occupy a mach
shorter time than could have been deemed
probable five years ago Neither during the
formation of the burnd nor after closure of the
tunnel would fissures 1n the rock through which
1% had been driven be of any greater or less
consequence than they would be were the tunnel
left unconstructed  If the fissures ba extensve
and by thewr direction dangerous, a bund eannot
prudently be abutted on halls composed of such
rock

Para. 13 —The sailt to be deposited 1n front
of the upper end of the
tunnel would make &
closure more water-
tight than probably any
other pessible arrangement The mlt stsell
would be absolutely impervious to water, and by
1ts close contact with the uneven mdes of the
cutting leading to the tunnel, 1t would be the
best material posmible for preventing the
passage of water along those faces The thick-
ness of mlt may be mnereased to any desired
extent within the lmuts of the length of the

open cutting

Memo para 7—-5th

Procesdings of Madras
Government, No 1236,
12th May 1870

my jount report, and upen which we are entirely
lvers or & tunnel, 18 practs«

le to attempt to combine the

Parg 15 —A masonry mstead of 5 gilted
earthen dam 18 undoubtedly & feasmble method of
cloging the Perryaur A masonry dam would hae
ag preferable o 80 earthen bund formeq manua]ly
as a milted bund 18 believed to be proferapie to
s magonry dam At the samse cos silt, ag
being more water-41ght than masonry o con-
crete, Would be the betier ma.tena,l’ and 28 ;
regards facihty and rapidity of Construgtion
silting 18 decidedly superior Masonry would
have o much better chance of Btanchng were
ungeasonable freshes of magmiude 4 oceur 1

the first wotking geason of the bung P,

formation, and with this solitary POIE 1y 410

favor the advantage 18 believed to o d
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16 This truth 1s that we have all been
gomewhat too hasty m rejecting masonry a8 the
material of the dam , ipquimes that I bave
lately made have convinced me thab 1k should
be adopted, and some months age I wrote demi-

ofiicially to Colonel Mullins suggesting that th‘e
conmdered It 18 notat all

hole mass of the dam sh?uld
be of sohd maeonry Concrete dinded into
cells by means of proper Jongitudinal andé
cross walls may be used (0 3 great extent, an

m pomnt of fact, the use of this material 18
to some extent an actual

advantage, as 1t 18
Lighter than solid ma~
sonry, and fhe nisk of
crushing, which 18 the
chief one with dams of
gredt height, 18 dimin-
1ghed.*

17. A dam some geventy faet high hasf
lately been bwlt 1n America almost entxrelyt 1(:
concrete with 3 mere CaSIE of masong, 1352
proportion of she latter being appared ¥

than half what I propose to sllow
18  Fortanately the posity
0 accurately determmned that an
19 At the mskof making

dam and three methods of congtruc
20 ken from & formula of

question should be
peccesary that the w

# he thickness at bottom
peceessry  to prevent
crushing w enormousiy
10 excoss of thal necese
gary forstatioal stalnliby,
it 1s, m faot, notonous
that po dam of ARy 8180
has ever been OVer-
turned by staical prose
sura

The former 18 ta
Mr Molesworth's given 12
bers of the Roorkee papers 2
of Professor Rankine's 8

¥
one Itisz=T0y% where % 18

s a moddication

L 4
-1

10
. 13

0
15 13

20
26

85

by {ormula~

we wr

A=0 ¢
10 2

20 4

30 8

40

* &8
89

[1}
20 365 45
o0 434 50
100 GL o
t10
120
140
140
150
. 160 1033

21 The face and back of the dam to the

extent shown 1n the gectl
wasonry, and longitudinal an

t

RO W SR vt SN ljw"k.;x -

ke W ARG 3 el agstml s s

omewhat complicated
the distance of the rear edge of tho dam from the verucal line

Para 16 —~The cellular system of eon-
truct.on 18 ;mapphcable a8 will be more fully

explamed further on

Para 17 ~Ilere the faulls of the eellalar

gystem are avorded

®

e e et e e v e P -

\

on of the rock on both sides of the mver at No 4 sie haa been
estimate of quantities can be made without difficulty

this report too long, I will deacrbe the section to be gwen to the
tion which have occurred to me.

Para 20. Iti1s behieved that this formula

one of the late pum-~ would give dimensious which would be gafe

3

drawn tbrough the front edge at the top, X the
d.stance from the top, and P a constant depend-
mng on the nature of the materiel, in this
case 21,600 Its use 15 Limited by the rupima
x=3
andz=a + & r;i s being the top thicknesa
In the margn are shown the values of = thus
obtained , the front slope 18 a sumple batier of
onem ten Figure 1 shows the section given

by this formula.

¢

Para 21 —The objection to & comnbination

ona wall be of sold of walls and goncrete1s that the seltlement of the
3 cross walls of two maberials bang uneqaal gpazes must be 17,
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:ha same material, six feet thick, will run along
he length and breadth of the dam  The
longitudinal wall will be forty feet from the
iace wall, and the cross walls will be eighteen
eet apart up to the datum line, above which
every other one will be omitted, making them
forty-two feet apart, the cells formed b; these
walls being filled with concrete

it

whichmayprove injurious Captain Pennycuick's
section would, were all the interior masonry
walls left out, be unobjectionable so far 28
essential constructive requremente are con-
cerned A good many years ago the undersigned
demigned a dam for the Luckawully reservorr
with an arrangement of walls snd concrete nob
materially dissimilar to Captan Pennycuick's
design, but the 1dea was abandoned on reading
the opinions of French Engineers on the subject,
the certanty of irregular settlements being
indisputable

2
2 The first method of construction suggested 18 to allow the water to pass over the dam

during construction

At first, of course, the depth passing over would be great, perbaps a8 much

as ¢
8 twenty feet during a great flood, but here the overfall would be small, and as the dam wa#

raised 1t length would increase rapidly and the
proportionately diminished

23 Here we should have the advantage
of being able to construct the whole work sohgly
and homogeneously without having to make con-
nections between old and new work and thh;
out having to work 1n a confined space as must
be the case 1n closing a tunnel or culvert, and
1t may be considered that this would outwexgh'
the evil of allowing the water to pass over the
work during construction, the point 13 one on
which there 18 considerable room for doubt

24 If this plan be adopted, the course of
procedure would be as follows —The cross walls,
eighteen feet apart and mix feet broad, of the
portions on the two flanks of the river will first
be constructed up to about twenty feet above
the niver bed as shown in figure 3 Bemng
clear of the ordinary stream, this portion of the

work will be constructed with hittle interruption
and no risk

25 Advantage will be taken of the fall of
the river, which always takes place in August
and September, to encroach upon the bed by
means of the temporary dams marked aa on
fizures 4 and 5, and so construct a few more
cross walls ;n the shallower part of the bed,
we should, of course, only work from one bank
at & time, and 1t 18 believed that all the lower
part of the dam exzcept a width of about
100 feet at the most might thus be conatructed
by the end of September of the first season

26 As soon as the porth-east monsoon
was over, this gap would be closed by means of
gimlar temporary dams, and the cross walls of
the central portion would be constructed , the

depth necessary %o pass a given flood would be

Para 23 —It would not do to run the sk
of damage from allowing freshes to pass over the
masonry dam while under construction

Paras 24 to 27 —The remarks in these
that Captawn Pennycuick has
o 1mportance of keeping the
sible ab one level so that
ay be reduced to a mini-

paragraphs show
not appreclated th
work as much a8 Pos
unequal gettlements X0
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work would then consst of a geries of piers 51X
feet thick with spaces of eyghteen fect between
them It should bo mentioned here that these
piera are shown on the plan with straight
edges, but they would, of course, be joggled
where necessary to provide for the bonding 1n

studinal walls
) thg;ong;}y means of framed wooden shutters
any one Or more of these openings might be
closed and the longitudinal walls and concrete
filling put mto 8 certain height, the water in

the mean time passing through the other open-

The head on the shutters would never be

more than seven oT eght feet except for a fev:rl
hours during high floods, and the leakage coul

be eamly disposed of by small pump8 go as tlo
allow the masonry to be golidly and carefully
constracted The number of vents to be closed
at 2 time would depend maimnly on the state of

the stream, and probably five or six feeb would
be the amount of each successive step m the
filhng , the cros3 walls would be kept about
fifteen feet above the remamder of the work.
28, Figures 4 and

mgs

3 show the plan and e

levation of the lower part of the dam and the

i

orary dams )
pomtion of tho tomP g«we wall 13 shown three feet thick at the top and mneteen at the bottom,

929 The masonry
The rear wall 18 made throe feet at the top an
11-dressed stoned

nd we
faced with large 2 pat by mo means

30 It 18 & m:nor,
insgificant,advantage of this mode of construc-

t1on that the water rises 23 the work proceeds,
50 that some porfiod wll be diwerted to the;
Maduara District beforo the entireé completmﬁi of
the works, and wo 8 o the benefit 0

water-transport for
part of the tume occupted , 1t 80 happens that

owing to the peculiar conformation of dthe
Kythery Valley, this benefit becomes consider-

able at a very early periods

d fifteen feet at the bottom, and this should be

30. The sl of the water-shed cutting will
be 104 fect above deep bed of river and only
31 feot below full lakelevel So the keeping
of the water up to the level of the dam would
ot most enable water, and that m com-
paratively small guantitaes, to be diverted to
the Madura Distmet one season earher than
would otherwise be practicable  This advantage
would be far more than counterbalanced by
constant interruptions to the work, which, even
gupposing that no serious damage were to
result, would very possibly postpone the diver-
sion of water for more than one season

Water-transport would be an advantage
resulting from the formation of a lake at ance,
but 1t would be necessary geveral times mn a
geacon to re-arrange the jetues or other con-

venzences for the transfor of materials from ocarts
to boats and tice versd. .ndecd, sceing that
such materals would generally have to be
deposited ab some distance from the dam itself,
1t 18 doubtful whether water-transport with the

¥

peceesity for breaking bulk twica and for eon-,

structing bonts would clfect ony considerable
paving '
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31 1Ineca
construction, thseex:a:soglg be considered undesirable to allow water to go over the work durioe
s o od described 1n the following paragraphs might be adopted, the water being

1 & dam by means of the eulyerts 8hown 1n figures 5 to 8.

i have given a considerable ares
etr cost 13 nsignificant, and 1t 13 advyg bl
of the water passing ,

hrough them,
might then be 5 difficulty 1n closing ¢,

33 I shoulq mention here tha
Somewhat different arrangement to
to avoid the Decessity of closing th
that time geen the plans of the lak
bow slowly the water will rige

(more than 1,800 square feet) to these culverts, a3
e to take advantage of this fact to reduce the velocity
The area might with advantage be increased but that there
hem properly withun the time available

b 1 my dem-official letter to Colonel Mallins I proposed &
that now recommended for pasaing water under the dam so a8
© openings under any considerable head, but I had not at
© at No 4 site, and did not Lnow how large 1ts area 18 and

4 T
vents on th: :xfszem; O;nstmchon will be the same as described i paragraphs 24 and 23, the
afterwards put 8 of the stream bewng first bult and the connecting portion of the dam being
35 PU% 10 under cover of temporary dams as described 1n paragraph 25

Th
h ;t'e e:re several ways in which these dams might be constructed , probably the best,
P least room, would be to jump two rows of iron rods into the rock, strut these with

and let down outside them g fra,
Bpace between with puddlo , the leaka mework of bamboos covered with thatch grass, filhng the

until the masonry had been got 1nt & would be slight and might easily be kept down by pumps
w 804 nto a suflicient height to enable 1t to be d ded This plan
a8 adopted with great success by Mr S 16 to Dbe disregarde

which we have to deal tevenson under conditions somewhat sumilar to those with

that a very heavy flood occurring dur dam wil] g0 on without nterruption, 1t 1s posslble
Ing the second Scaso
to the latter will be imited to the removal of a fow gt 0 may pass over the work, but the ipjury
8
37 Tho closing of the culverts should ones

be
mongoon, say on the 1st December Eight ogu‘:olmmed;ately after the close of the north-east

wooden shutters being put down 1n front of thep, arfdt:r eleven opemings would be first closed,

by pumps, a8 1t could very easily be, ag ’ e leakage through these being kept down

than twelve or fifteen feet above the gy :1;9' that the water-leyel would rise to mOTe
ventg

15 13 not |
1s of the ope
38 The vents would be built up with gop,q mssony ¢
should be taken to make the jomts betweon ¢, closin oa distance of forty feet, and every care
tight as possible Portland cement shoulq p, lme(;g : nd the culvert arch as sound and water-
wall and soffit of the projecting portion of the gyey, sho olr this part, and the face of the closing
asphalte uld be plastereq with Portland cement of
This wall could be finished 1n twenty days at the
well-rammed concrete and cross walls at mtervals of em}(l):t, 30d behind 1t would be 3 backing of
39 In order to allow plenty of time for the oo Ehteen fpoy

Bmg wall
come upon them, the closing of the two last oponyy g shoulls :,otget Wwell sot before any pressure
January o

® begun before the mddle of
40. Tt will be seen that these two venta are extenge

ded for
the face of the dam, and a gemi-circular shaft fourteey foot l: lelngth of eighteen foet beyond
AMetey 18 bmlb
above each of
nt
?:iet from the top of the
ough :ch Wil be buwilt ag an
the goo.> POSSibly leak, the
the g © Wall 1a completed

them
dam -

arch, will resist the pressure of the water surrounding 1t, an
leakage will not be more than can be easmly kept down by pump 3

41 The closing of thege three vents will be manageq ;p

t t Me
a dramn will be left underneath th:m, bi?:l?:u:gt}t:oa Zmall P1De w4 a'Way 38 for the others, but
to be closed by 2 valve, A long bam 81 the pipg wil] rical Mouth, the ’ h
5 may be desired The object of this drain Will be explaineq beloy *°P the valye open ml(l)ut
as long

¢ fufty-feeb sbove datum
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1t up with
the srace under the shaft will be bu
losing wall 18 completed, b4

i :;heh(:)uld nob qute touch the closing wall, but be connected with 1tszhz
e st Whl: neBs to transfer the thrust of the water to ten feet above the crown o

OnES,

e squa;ed:r of the shaft will be glled 1n with concrete to the top N
e beerved discharge of the Perryaur from the 15th Jammrytg) te en :

43 The greetos’ ° noty-seven miilions*® of cubic yards, and the average 13? (;u ;;e;en y
February has only boet & recorved between millions* only As the content of the lake up
* Tnclading allowanco fo {1 drauncg® to the point where the shaft terminates 18 over

No land No 4 mies

to get the filing done before the water rises
3 here will be ample time
100 millions of cubie yards, t

ft’ »
to the mouth of the sha.may opesr longrand complicated 1 description, but 1t will net be so i1n
44 This process

aracy of the connection between the tunnels
reality. 1 attach the greatesi’;‘:i);rt;a:sozg Zfa:;e for{ner the form shown, so as to prevent the
and the closing walls, and to G;I‘Om them by the pressure of the water It 13 obvious that, 1f this
latter from bemng thrust ;W:ge closing, ko ensure good work, must be done from the front, andat 18
form of mouth be wAct” ’ha,fts 1 froont of the three vents to be closed last are provided.
for this purpose that the s b ich T sbtach very greab importance 13 the allowing the masonry of
45 Another pont ;o v:u:hly set before any pressure of water 18 brought upon them I$1s
the closing walls to get & org g " mentioned above are provlded. There 1s certamn to be gome
for thus purpose that the m‘:}‘l ghaft, and, 1f this were allowed to accumulate in front of the
leakage through the filling of : eom e ’be ander the full pressure due to the water level outside
closing wall, the latter woulc} Ot :s 1t acoumulates, the wall can be kept free from pressure until
By allomog 3 i;;rut;glya:et&swhen the valve can be closed by the removal of the bamboo which
the masonry 18 thoro s

4 . A thll‘d ¥

cast 1ron shutbers, and not to attempt to check any
bwo, 18 to closo the mouths Ofbtl::ezin:;: Zhutters and their bearings, lm’t to allow 1t to run off
Loakago that might tabe PR 6f}'i'.he vents Ry this meansno part of the filling of the vents would
froely by drowns 11 the botterh ter under pressure at all, and the latter mght be left altogether
be subyceted to &5 867 ‘:;il‘m:v:would bo & somewhat excossive pressure on the piers between the
unfilled , but in that case,

ven‘bg and 1t 18 dcsn‘a blo to rei ove thls as mu(,h as I)()SSlble
}
4’2 ‘ ()W1 the arraﬂb"emanbs proposed to gt (3] eﬂ'oc 0 ﬂllﬁ SChemB,’t ﬂ
Flgures 9 to 14: Bh v £ |

~ their width &t the mouth would be only six feet,

hat breadth , ths would reduce the area of
amanagesble beyond’ t

d bzo:t 1,340 square feok ]tsnu much more than the area of the t}\lmnel

the mouths of the vents tog ) b,ut. on the other hand, the width of the openu;lgr:hmxg t be

proposed for the earthen ﬁnrst 'few foet, and the velocity of water passing throuTgh Zm Lcofnis.

greatly mercased afterhthf;lan grves the ' ncronsod area where 1t 15 most wanted o sides of the

hed , th18
quently dimims

. d ¢t stone, and the shutters would
d be faced with well-dressed ¢
ower part woul
ofully fitted

1ato the face of the piers and arches It wonlg b: ;ec;ssary
v . -

slide on 1ron bearings €ar refully dressed, and piers, twelve feot long and ﬁfbleendee :; ,tir:

for theso faces 10 bo very capxers to enable any one vent to be temporarily closed 1o ordcr tha

ain

run out 1n front of the m o ady

the shutter bearings may be ggembly less than that of the second , the dreesed stczzte f?c:}t:g of th;

the first mentioneh anxd co:;:i the masonry shafts and expensive filling to the venta of the secon

rear wall of the first plan

f leakage between
being saved ey of this plan depends on the amount o 4
48 It is obvious that the ;?lm['iovided tho draina are made large enough, the loss of water
a

" g ious diminu.
the shutters and the faco Ot‘thm {eakage, and, unless this 18 8o great as u:h cmmet g;e:; us dum-
13 the only evil caused bbyle e aten, o wonld appee e o
tion 1n the supply a.va.x/la

1

deteals.
«  tBubject of courae 4o moduficatron 18

¥’
as the wron shutters woul

¢ '

s

The total cost of thus plan 13 pearly the same 28 that of

e a
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If ¢
he working faces of the shutters and their bearings were carefully planed and well put

?ﬁ)‘::’:thﬂ?ttﬂeel?; 1mprobable that the leakage could be very great, 1t would be much less with
wood eould b:l;;ﬂm : ndmth iron ones, and the former would be much cheaper , 1t 1s doubtful whether
often last Sted as regards durabihity, but when kept constantly wet, well-seasoned wood will

Or very many years The insertion of a strip of India rubber between the shutter and its

L
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attended to The stone used in particularlayers
all over the dam should approximately be on
equal eize ; there must be no large spaces filled :f
with chips and mortar after the usual fashion,
a fastuon nob perhaps very objectionable where
weights and st1zins are on & small scale

51 The fiont face wall would practically

bearing
Ing would possibily lessen the leakage a good deal, but to be of any use, 1t must reduce that , 51 Colonel Fischer nforms me that the

on each face by one half or more, as there would be two faces to leak instead of one Figure 15

shows a mode of using India rubber for this purpose

It would probably be impossible to shde the

sh

a‘uuli:tex's along the India rubber without njury to the latter, but there would be no difficulty at

. ﬂr: n;ovmg them 1nto position horizontally  For 1nstance, they might be made of wrought 1ron
e form of caissons, and floated into position, this would be expensive, but there are many

other ways of attaining the same end

49  With regard to the cost of the works,
hime 13 procurable at Goodaloor, five miles from
the foot of the ghaut and fifteen fi om the site of
the dam I have gone carefully into the details
of various means of transport, and have arrived

49  The principal material to be brought

from a distance for a masonry dam 18 Lime, and

of this 400,000 to 410,000 parahs or some
20,000 tons would be required This 13 an
outside estimate, as the lime would not be slaked

haghest rate pad on the Goodaloor ghaut for
masonry was Rupees 6, and a great deal was
done at much lower rates, as the only extra
expense we have 18 the carriage of lu?e, and we
have the advantage of concentration ‘and work-
1ng on a large scale, I think the rate of Rupees
7 allowed 15 ample , for the arch work over the
culvert vents I have allowed Rupees 15, and the
same rate for the first twenty-four feet of the
closing walls, which must be done with great
care, and, as already mentioned, 1o Portland

be an mdependent casing wall, and would have
to be bwilt very carefully of coursed rubble
Concrete probably will cost more than Rupeen 4
a cubic yard.

Ashlar work, such as would be necessary for
a culvert, would cost not less and pessibly much
more than 40 Rupees a cubic yard

:}tl the conclusion that traction engines will be before transport
m; ze:tr ::leansdto ex;xp:zy Four such engines Supposing the whole of this material to be
wired, and the cost, mcluding plant brought to th k
1 farth rought to the work in
and all other charges, will not exceed Rupees 2} Cions c‘;;’mfﬁ CI‘:}::::I; four seasons of mx

er t cuick reduces the quan-
per ton, or 2 Annas per (R imo by one haif, months each, the aver-

* A parsh weighs as »
noarly as posable one PAT2D * For the pay z;:i“’ti‘;?});‘:dbe"zﬁ}g age daily trafic would

bundred weiglt of bricklayers I allow 16 tons be nearly 28 tons

1 Rupee per diem
- »  Apparently about 1,000 laborers of
wubh 23 per cent added on account of petty sr:)rts wzuld be em;loyed and their

establishment
ut, sick men, &c. food may be taken to weigh about
2 1bs per man, say . . 1,
Tools and stones would not average 1,

i Total 30 tons
The distance that hme would have to be brought
18 fifteen miles, and the cost of 1ts transport by
carts would be 5 to 53 Annas a parah (4,000
cubic inches), taking Bupees 30 a month as the
ure of a cart Captain Pennycuick hag not
given the data for his rate of 2 Apyqg

50  The cost of masonry will not exceed the following = 50 Thg under-

st (A) l;) Slgned does not thlnk it
. 1 Cubic yard of stone . 114 0 s“;fe *g) estimate the eost
. of rubbl
4 This 18 much more than 13 Drcklayerst w 1 00 P © masonry a the
our schedales allow for 2 Coolies L erryaur gf Rupees 7a
work 1n the plains 2 Parahs Chunnam—— 0 cubic  yarg What

Cost at kulns .., 0 6 0 known 5 that ever ;
Carniage to site .. 0 2 thing there coz;
0o 8 O ) 1 0 0 more thap twice ag much

0 2 of 391t does 1n thq plamns
3 Parah burnt clay . 0 4 o+ and work 3, the latter
4 Parahs sand + which atter
012 0 could be aceepteq

1 Fanoy prioes Sundries would  gogt pte
more than

bie yard 700 3t 1

Total per cubit y b Upecs A great

many matterg have to be
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cement The same rate has also been allowgd |
for the outer three feet of the rear wall 1f the

water 18 allowed to pass over the dam during

construction  For concrete I have allowed

Rupees 4 per cubic yard, which s ample
mall saddle on the left bank of the river which has to be dammed over,

g
52 There s 3 and a very small dam will also be reqaired on the

and for this I propose to use an earthen dam,

water-shed

11 be by the first plan— 53 The estimates

53 The total cost W1 B8 given 1n this paragraph
asonry ab Rupees 15 2,25,000 would need material

1?.008 cubse yards masonry st . 7 6,51,000 modification 1f they are
gg,ggo " conc,reﬁe b . 4 . 872,000 to be compared with the
5 s hio rock,;'or foundations - e . 12,000 estimate for a s1lt dam
s;nZg elrsg 3,000 prepared by Mr R

u - . 5,000 Smith,and whileit 19 b
wmping, &C - . ’ ’ d
Working sh;ttezss pump L . ) 8,000 nomeans impossible that
Temporary dam the rates allowed might,
12,76,000 an practice, be approx-
. 8,000 mated o under unusy-

4 ba-nk .. see b4 u
Dam over sa.ddlehos lef . .. 2,000 ally good exscutive
,, on water-sne S, arrangements, they wall
Total 12,86,000 rot do 2s an 1ndication

of what this part of the
project wdl probably
cost Cut etone work
* 18 everywhere costly
when gramite 13 the
material wsed, and for
any work of this kind
a very ample rate will
be necessary
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by the second plan_1t will bew T
8,000 - - :
1113:000 cubie yards masonry at Rupees 15 1 21:)5 000 % ﬁ
3,600 N n at 7 T en000 i
song - " Sehwekat a5 e O "
’B »  COncrete at 4 M .. . 54,000 ’1
enching rock for foundations » 3,40,000 =
s;mtters 27,000 {
orking shutters 4,000 (
s Pum 10 - 4 3\
Temporary dams ping, &e . . 2,000 9
. 8,000 ]
. — "
. am over saddle’on left bank 13,46,000 . ‘a
»s O waber shed . - . 8,000 }
“ 2,000 ,
’ 3
————————— s
by the third— Total ... 18,56,000
2,200
1000 cubic yards arch work at Rupees 15 ;SOOO
112,000 »»  masonry at ,, 15 ™ ) ir’ooo
91,000 » » at 7 Z’OOO
Bench 1 concrete af 4 ' Loy
Shutt g roek for foundatmn ” o * 3, 641000
- ukers 2,200 square fect, a4 Rupess 2 . .. . 24,000
orking shutters, pumping, & pees 20 . . 44,000
Temporary dame o ¢ . 2,000
.. . 8,000
Dam on saddle on } i |
on eft bank 12,74,000 ;
s water-shed v . .ss R 8,000 f
’ 2,000
5¢ A T l
otal 0
gaunst this we have to get, g per s § 2 12,84,00 %
Escape tunnel mith's estimatoge— |
Reservoir embankment . R3
Siling dam and channels . . 5,63,481
Tools, plant, and mach .. . 5,22,600
Labor collect 10ery required . ‘o 41,500
ors, d for e YT N
and travel} arth work
saved by the smaller numy, ug batta, 5q » .. 1,50,000
. ¢ of men I‘Eqmreder cent would be
38,000
All the oth — ’
ghat the extr: c:srt 1;:!:8,: °uld remauy Precige] Total 13,15,581
asonry da Yasin M , FR——
I OVer gy earthen on: lSmlth 8§ project, so that 1t will be secn

55 According to the dgt
the whole work on the firgt 2
days we should want fr
employed need be skilleq
mason’s work Lieutenant
just as well a8 the regulay
trowel as well
we want

pla:, 2392’1390,000 days’ Wo:konly Rupees 40,000 at the outside
m 210 to 240’000 oD the second oi; anckl&y er would be required for
Masons, by sf et day  Tgo pep nh to complete 1t 1n 900 working
Greer taughy :; ‘:n I:)f them myphy b: W: :;r' thiok that all the men
» 304 T geq n:r:e: these men to :s;i;?J::: Les tal:ig}:; todd;
on w};y they should not bep::‘:;; to uesi t;xe
ifficulty 1n gething the number of men

o e Rt

ot e s 5

-

[P e

[

e gz e

ey v~

¥
[

Proceedings of the Madras Government, Public [Vorks Department,

4
97th June 1876 No 1,619.
M .
g being determmed to take up this project agan in earnest, 1t would )

the road from the head of the Goodaloor ghaut to the site of the works
The conatruction will take one season, during which ;

some other preliminary work can be done, and 1t would be highly desirable that the trace should
be made this year, 80 23 to allow the construction to be taken up next July The country has
already been gurveyed, and we know almost exactly the hne the road must take, so that the actual |

th or six weeks would do all that 1s re uired § !
] id be made very easily, probably a mon | q |
race cou ble whether any benefit will be obtamed from the reference to

. Tt gecms very (uestiona
57 get The only doubtful point with reference to the earthen dam

gland or elsewhere
we Lnow already that no guch dam of any thing approaching the height propose d

d, and the chances of success as the Periyaur depend solely upon the
by smiting over that executed by the erdinary protesses The.
Enghsh Engineers can give no opinion, for the simple reason .
aving never seen {he process 1n operation on any I ge scale

the question 13 resolved 1nto one of cost and tune , and these . |

|

56 o the event of it

be well to bear 1n mind that
has not only to be made, but to be traced

4

)

Engineers 1m En
18 1ts stability »

has yet been constructe
arthwork deposited

the one on which
hing about 1 b
nry dam,

superority of e
point 18 preeisely
that they know not ;
With regard to the mase %
J TENNYCUICK, Captain, RE |

depend upon local considerations
V #LLORE, (Sizned)
13t% October 1875,
4

Government with such marginal remarks
on Captain Penycuick’s Note* as appear ’
# Dated 13th October 1875 to be required. : |

(Signed) A peC. SCOTT, Major, R.E, .
Assistant Chief Engincer, \

Irrigation Deparlment,
for Chief Enguneer for Irtigation.

SupmitTED for the information of

st

No 560A From Colonel 7. CROFTON, R T, Deputy Secretary to the ('}overm
‘ment of India, Public Works Department, (Cil Works—TIrngation}, to T
General G- W. WALKER, R T, Secretary to the Govornment of

Magor >° Woiks Depa tment, Irrnigation Bianch, dated Fort

Public
Maduos, farch 1876, No 1591

T 28th A o ‘
1 v(;l}rlel:tn(:(,l o acknowledge the receipt of your letter, No 1,194, of 30th
am 1 ¢

nected with the Perryaur Vo
ch were ¢ransmitted the papers con
Apnl 1879, Wxt!:l “;}:,llopment of 1rrigation in the Madura District, and which was .
project, for ;h{: e ucs cred through the Secretary of
accompante Yy &

t that they might be refe ¢
State to the b vhest ering authorities in the Umted Kingdom for considers
tate to the Mg
ation and for the claboration,

f possible, of some means whoreby the great Ticks | x
attendant on the proposed method of constructio |

n might be eliminated, and, n
llowing observations. : S |
replyé to ﬁak?}?‘irﬁment zf India has attentively considered the papers sub- o
8

“ttod, and tho request of the Madras Government to refer them to enginecring L
mitted, an

thorities 1n England, and has been awarting the receipt of tho further wnvestis  ~
authontu g

- Government’s Resolution, No 1,193, of
Wd 1 aragraph 4 of Madras Gov ;
gator® oxderel 10 e ult of thost investigations has, however, only recently

At TE s & g o omr g b

o me

a3 S g

I Y

U NI -, - SN

e

5 'The res -
30th Apnl 12(317av de enclosures to chpatch No 5, of Tth February last, from the :
como to hanc—" gecretary of State Moreover, the Goy ernment of L

Madras Government, 10 the

India 18 not yetin Posse
Project, for those last rec

the 30th April 1875 by the Gover

to the Government of India | |

gsion of the whole of the papers relating to the Perryaur
documents have been reviewed ginco

orved show that other
nment of Madras, W bich have not been f orwarded
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Proceedings of the Madras Government, Public Works Department,
27th Juns 1876. No. 1,619.

3 .
among thIea}I«]nn:ns:eyr; ];?v{e(;er’ that the Government of India considers that, if
works must fa: exceed thI:-, 12 whose experience in the construction of irrigation
opinion cannot be a ; of those 1n any other country n the world, a sound
ofthe Enelish engt rrived at, 1t will be hopeless to think of relying on that of any
ment of ?ﬂadras aazeskll”mg authorities named 1n the papers sent up by the Govern-
engineering wi th’ wh hey:k have had lLittle or no practice in the special branch of
Goneral 1n Gounol :; ert ;e scheme under discussion is concerned. The Governor-
served by transmlt;mg teh:re:l does not consider that any useful purpose would be
State for considerati papers connected with this project to the Secretary of
4 TheG ration by English Engineers
the Governmensz(:‘rll\llr;lgnt of India 13, however, willing, so far to meet the views of
tion connected with ther:Z;leas to refer, when the whole of the papers and informa-
me have been received, the various questions ynvolved

for the cons
deration of a
Colonel J, Crofton, Committee composed of the officers named below —

Government of India R.E, Inspector-General of Irmgation Works to the
Colonel F, T Ilae
Government mg, RE, Cluef Engimeer of Irrgation to the Bengal

Mr B
And 1?252? LGSII‘B, CE, Engineer to the Calcutta Municipality
. 1om, 1f 1t seems dewirable to the Madras Government, one of its

own officer s thorougl y i
ily acquainted w y d who 01i
the details of the project :tlself ) ith the localit y 2N ho 15 also intimate Wit

5 The repor

which, 1t is undzrs:oc:cll tfl::rguoe;:z? f}f: Z‘;}if{;utmg a masonry for an earthen dam,
State sures to the letter to of
Bmelz:)erzlvetEE:tiZi t:);thwas lnf conterr}platlon some months agotziosuel(;re:?:g be
at the sxte,of 510 proposeds?;:e urther information regarding the P,err aur channel
tion of the geological featur m In none of the reports is tEere 5; d

2 es of the site or of the nat any clear descr1p-
whether fissured or cowmpact throughout. The f ure of the rocky stratum,
building stone and lime should also be noticed e facilities for obtaimng good

6 The delay,Iam
e to observe, in the disposal of this quest
material consequence , as in the present state of the fina oyt o L not be 0!
nces,

funds will be available for any works except those actuall 1t 18 not hkely that
time to come ¥ 1n progress for some
7 A copyof this communication will be forwarded to the §
ecretar

— y of State
No 561 OrDER THERFON, 27th June 1876, No. 1,619

sent — IOng letter be
(Here enter No 1,620, dated 27th June 1876)
(A true Extract )

(Signed) G. W. WALKER, Major

[ iRRIGATION, o 35 OzpERED that the fo)

General, R i,

Secr
To the Chief Engineer for Irmgation. etary to Governmm{_

Tad. A Grubert.
Spare Copies
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. Prsuic WorgS DEPARTMENT,

- Fort St. GEORGE, 27th Junc 1876. B

No. 562, Ct ]
No. 1,620.
Frou . ;
MaJor-GENERAL G. W. WALKER, R E., |
Secretary to the Government of Madras,
: Dublsc Works Depariment,

To ‘

THE SECRETARY ro T8E GOVERNMENT or INDIA, {
Public Works Lepariment. : .

S,~1 am dueeted, in reply to
IRRIGATION, No. 83-A. you letter, No. 159, of the 28th March
last, to transmit, for the information of
e Proceedings of this Government, as per “
margin,® containing the further inform-

the Government of India, & cOPY of th

* Ko 2é%§1' d&tedzgﬁ ?;Jf‘f::ylfg? ation on the engineering features of
wl 615’ *  97th Juno 1876 the Perryaur project which has been : @

obtained since orders were passed on the papers printed in Proceedings, Madras S

Government, of the 30th Apnl 1875, No. 1,193.
o same time fo transmit a copy of the Proceed:ngs of thia ‘

2. 1amabth Government n the Revenue Department )
No. 1.236, dated 16th August 1875 in which the arrangements for ascertain- ‘
,, 14db, , 29th September,, ing definitely what results may be
» L0, Gth Novemher »» expected from the diveision of water {
from the Perryaur t0 the plains of Madura wiil be found detailed. ‘ S

3. Withregard to'tho latter part of parag:raph 5 .of your letter, Iam to say that J
Mr R. Smuth, the officer who was best acquainted with the site, No. 4, ulflmately )
chosen for the dam, died 1o January last, and1t1s dxfﬁcu‘lt, therefore, to ob.tymn at the
moment more precise information as to the n:itture of the r?ck B:t this site A
deseription of the rock at sites Nos. 2 and 3 is, however, given in paffzgraph 6 *
e Gl
0z he Madras Government, rrization, & 1 1 at tho
3-%;:052%21%86:‘{ 1% °eV°mbe" 1809, copy enclose cha?acter ’of the rock there does not f
m that at site No. 4. From various parts of Mr, R, Smth’s
ferred that tho rock 1s everywhere solid and compact, ey, .
best foundation for & reservoir embankment is |

clay, and that the next in order 18 com-

o Paragraph 9 of memorandum, dated 30th pact rock, If the Perryaur Lake em-
ctober 1671 3 bankment is consuructed at No. 2 orat ,
Amc fg‘;ﬁ%g’f{?&g{_adm Govorument, No. 3 site, the fo;mdagon W1m b{:i the b

» .n % The escape tunnel has heen aligne ard

same materal, . , 5007 ro::k fens planned tg suit the contour of ﬁghe golad

Paragraph 48, S0th Aprid 1872 rock.” Alsain the memorandum on tha

Dated 15th Apnl 1872, paragraph & . head works proposed for No. 4 mte:

% The reservoir embankment will be composed of silt throughout, z[md, to guard

S

materially vary fro

reports 1t may be in
“ It is generally admatted that the

oL

No 1,193,
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against leakage 10 the base or sides, trenches will be cut 1n the rock 1n the bed of
the Perryaur and on both banks of this river. .

“The tunnel to pass the Perryaur during the formation of the reservoir
embankment will be cut 1n the rock on
the left bank of this river.”

Referring to the site for the permanent escape, it 13 remarked that the
average level of the compact rock 18
120 feet above datum, and there are
many other passages tending to show that there 1s sohd rock almost everywhere
at no great distance below the surface, while 1n the bed of the river it 13 exposecd
Though nowhere so recorded, the Chief Engineer for Irngation, who visited the
Perlyaur in 1869, 13 of opinion that the whole of the rock 18 of 1gneous formation,

and that there 18 any quantity of stonc

Paragraph 49 of Captai ' .
datedp13th o‘étobe“;"&‘% Pennycuich's Note, o .401le for either rubble or ashlar
Proceedings of the Madras Government, masonry Lime 1s obtainable at Gooda-

No 1,619, of 27th June 1876 loor ¢ five mules from the foot of the

ghaut and fifteen from the site of the dam ”

4 Having now supplied all further information available that can be given
regarding this project, I am further directed to say that, with all deference to tho
judgment of the Goverument of India, the suggested Committee does not appear
to meet the object sought by the Government of Madras The Gosernor 1n
Couneil 13 of opimon that this scheme should not be considered by a Commuttce
composed only of Indian Engineers It 1s not by such a Commuittee that the
object proposed 1n paragraph 3 of the Proceedings of Government, No 1,193, of
30th Apul, can be attammed  That object was to obtain the opinion of the Inghest
engincering talent available either 1 the Umted Kingdom or elsewhere as to the
best means of dealing with the problem that has to be solved—the construction of
the proposed work with other materials, such as stone or 1ron,1n lieu of silted
earth There is little or no experience available in this country as fo design and
construction 1n such materials, while 1t 1s believed that there are extensive works
of this nature elsewhere from the constructors and designers of which valuable
advice and information might be obtammed If s Excellency the Viceroy in
Council is unable to see his way at the present to making the reference suggested,
Ihs Grace the Governor in Council will have to consider this 1mportant and
interesting question as for the present laid aside.

I have the honor to be,
Sir,
Your most obedient servant,

Paragraph 26

Paragraph 32

Colonel,

0fy Under Secy to Govt P.W.D,
for Secretary to Gocernmeng,

Exd A Grubert
Spare Copres
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