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GOVERNMENT OF MADRAS

LOCAL AND MUNICIPAL DEPARTMENT

Reap—the following paper : —

Endorsement, in the Public Works D
epartment, No. 328 )
5 ;y dated 25

Read—the following papers :— th May 1897.
From G. T. WALCH, Esq., to the Chief Engineer, p ah
]

Madras, dated Ootacamund, 15th March 1897, lic Works Department

. With reference to G.O., N :
. 0., No. 298 W.., d
No. 689 M., dated 27th April 1896, I have’theat}?gnfé-th January 1g96 2
and estimates connected with the investigations carried Ou'zo forward g o

the
of the Ootacamund water-supply. by me for the ir;%(;';tv’veﬁ:ﬁ

2. In all these, correctness and clearness of
rec
any one who may have hereafter to deal with the scﬁ;ieh?e been aimeq gt 80 tha
what has been done ready to his hand and have no need to’a l;.any part of it, Il,la ﬁn;
has already been covered. In connection with this I W"El(lin 80 over ground zvh' e
¢ Note” at the end of the ¢ Synopsis of Bench Marks ”—Appeng; W attention to tlhe
; i
3. 1 enclose the statement of remuneration claimed ; Sdi o ropxt,

)

order to keep down the cost of the present investigations I h;:eV{)i:l be seen that in

use as far as possible, of all suitable work which I could find a,h‘eaf > (f areful to make
4. Tf the claim be approved, the total cost of the invesﬁgaﬁzns(:;
1l amount to

Rs. 6,170 * approximately.

5. If any explanation or information in addition to what wi
report and plans be required, I shall be happy to give it as far as 1‘3.1517 ll)): fzﬁg 11:1 .
power.

6. The Chairman of the Ootacamund Municipali ' ;

: - ; pality has fr :
turnished me with most useful information both from Iz;s own ei?englix;l: to time
knowledge and from the records of his office, and 1 would alsojacknowledge ag;;:onal
received from the Sanitary Engineer on various points connected with the e
new main. proposed

7. The instruments, &c., lent for the work have been returned to th i
1 P

Works Department, and the furniture, surplus stationery and the Variou: re(l;l(};l(;:

(survey and level books, letter files,and soon) have been handed over to the Municipal

office.

*# Engineer’s fee o e . .o it i 34 4 193 3::::;0
Establishment .. .. £ § w18 . 1,708
Sundries and contingencies 532 Approximate. Bome
——~ charges not yet paid.
Total .. 6,170 . e

-~

-

. flows from the
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e
T R ENCLOSURE.

Report 0B the Ootacamund Water-supply Improvement.
e

pm—————

ESENT SOURCES OF SUPPLY.

acamund is nOW derived from the following sourees :—

1.—PR

The'piped supply of Oot:
A (1) MARLIMUND RESERVOIR.
hen embankment thrown across a stream which

s rt :
1. This 18 {‘Ofiidﬁ:g{l ;gtaiz, Gayton Park Fstate, and adjacent lands, and runs .
# )
0 -t alley to the Moyar.
down the Amkorzl‘;:tcgment pbasin of the reservoir has an area of about 27215 acres,

9. The natt - vate and 75-50 acres Government and Mum’cipal pro-

f whie i ¢ private land about 84-64 acres are cultivated, chiefly
A Of th lgfafgciceze;ifothli)s are so neglected as to appear as if abandonéd.

ff from the natural catchment basin, that from nearly 200

pes of the Snowdon range i8 brought to the reservoir by means of open

nd a masonry conduf.
d of the reservoir when full (18 feet above its outlet pipe) 1s
4. Thelvga;?;e?rea; d its capacity 18 9,870,138 cubic feet, of W}xlch, however,
rather 0ver ’lie below the outlet pipe, leaving 8,720,008 cubic feet, or 545

0 cubic feet :
1,'11515'(()>’1}s$of gallons, above that pipe: .
millt this reservoir all the portion of Ootacamund north of the Lake and
5. Froﬂ}nk * on the accompanying map (scale 6" to | mile) is supplied or will
an intended extension along the Segoor road 1is carried out. The

cateh channels, PIPS; a

ghown in P!

be BUPP.lied :frhtil; whole of this portion of the settlement is now a little over 10,000,
opuatio’ dered that before long it will at times amount to 12,000. For this

but it 18 coznos x allo diem the full reservoir holds a supply for upwards of
sithet atths geVen if during that period the evaporation and soakage be only just
geven ms(::e d for by the discharge of springs and rainfall run off.
- When this reservoir was constructed its water was declared unexceptionable,
tg'-s is no longer the case owing, it 18 supposed, to (#) manure used in the cultiva-
but lh h drains into the reservoir and (b) the presence In the bed of the reservoir
g R uantity of peat. The latter is considered to be by far the more serious
of a large 4 evil of the two, indeed the Sanitary Com-
o 226 of Minutes of Proceedings of the  missioner Surgeon-Lieut.-Colonel W. G.
Sanitary Commissioner for second quarter King has gone so far as o say ¢ whatever
of 1894 steps be taken as to the catchment area,
as long 88 the water is received there, it must b? consider.ed unfit for human consump-
tion,” and he advises * the abandonment of this reservoir completely.”
: 7. The Sanitary Board, however,
See its Proceedings No. 2286, dated }4th July came to the conclusion that this reservoir
© 405, which are printed in Part 1L of this . « cannot be totally abandoned,” but that

report. ¢t ]l water passing from it be filtered.”

ns a head per

See pag

(2) Tur SeriNe asove OLD Oory.

8. With reference to this, the Sanitary (lommissioner remarks (see paragraph 9
of his inspection notes, page 224 of minutes of proceedings of Sanitary Commissioner,
second quarter 1894), that of all the sources of the Ootacamund supply this “alone
presents the character of a correctly protected supply. It is derived direct from a
spring which is enclosed at its point of exit from the earth and is distributed by

ipes. The collection of this spring is ingeniously effected by a miniature infiltration
gallery suggested by Mr. Nery, the Municipal Engineer.”

# A junction with the pipes of the system South of the lake was

made in 1892 at the * Willow Bund.”
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9. The system, however, is a very small one supplvi !
means of pillar fountains in’the.village of “0Old %%Iéyy,l,ﬂgn(gﬂgysg:;evégo persons by
Secretariat offices, Stonehouse Hill, and three or four other houses pipes to the

10. The area served is shown in yell .
mund, scale 6”=1 mile. yetlow on the accompanying map of Ootaca-

(3) Tae DopasrrTa REsERvVOIRS,

il. These are formed by earthern embankments

from the southern slopes of Dodabetta to the Burnfood Ao ihe stream which flows

and Lawrence Lakes,
12. The upper of the two reservoirs has, according to Appendix A

printed with P.M.G., No. 286 W., dated 1st February 1882, a catohme ?fi) report
about 172:72 acres, 8072 acres of these being private pl'operty’v i fI'Omnth asin of
investigations it would appear that the area of the catchment hasin does n, te recent
134 acres, and that the private property is only 57-75 acres, of which (il%x()ceed
cultivated with tea and half an acre or so is planted with fruit trees (appa 3{3
almost entirely neglected), whilst of the remainder there are some 833 acrgs}) o;ent y
plantations and 7 acres or so of cinchona, &e. A B

13. There are no regularly inhabited houses or huts in the catchment basin, hut
there are two ¢‘ tea houses ” which no doubt are occupied at times for short peri(,)ds

14. The capacity of this reservoir

See P.M.G., No. 634 M., L.M,, dated 28th when full to 24:80 above its outlet pipe
April 1891. has been taken as 4,500,000 gallons
but is probably considerably more. §

15. The lower reservoir, only about 934 feet down the valley from the upper
one and some 161 feet below it in level, is little more than a pond, having a capacity
probably not exceeding 60,000 gallons. 3

16. Its chief supply is of course the surplus from the upper reservoir, but this is
also at times supplemented from the stream which flows through the Craigmore
forest reserves at the back of Tiger Hill.

17. From these reservoirs is supplied that portion of Ootacamund, south of the
lake, shown colored in blue on the map, scale 6”=1 mile, with a population of 2,500.
The capacity of the reservoirs as given above would therefore be sufficient for only
three months’ supply at 20 gallons a head per diem, supposing the evaporation and
soakage to be only just compensated for by fresh supplies received during that period ;
the stream and springs which feed these reservoirs never, it is believed, run quité
dry, and as a matter of fact the storage has since the supply from it was piped,
proved sufficient, if extravagant consumption and waste be checked.

18. In paragraph 12 of his inspection m;fes, dated 15th—22nd September 1893,

- the Sanitary Commissioner gives i

Page 227 of Miqutps of Proceedingsof the of the water of thess res%arVOi;naIZ;lg
Sanitary Commissioner for second quarter speaks of it as “of much better (iuality
1894. : i than the Marlimund supply though largely
defiled by vegetable impurities’” and an analysis lately made by the Chemical
Examiner, of water taken from a house tap on the distribution system from these
Dodabetta reservoirs, gives the following results :— ,

B.
From House
service tap of
Eckford Doda-
betta reservoir
: system.
Total solids .. g e o Grms. per litre 0°040
Volatile solids s i iy Do. 0015
Chlorine 3 e s ot Do. Trace.
Total hardness &k 3 Clerk’s scale Trace.
Permanent hardness -. . oo e Do Trace.
Free ammonia o R .. Mlgrms. per litre  Trace.
Albumenoid ammonia .. i Do. 0-040
Nitric acid .. .. (as ammonia) Do. Trace.

Remarks,—Sample B is a usable and good water.
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IT—OPINIONS AND SUGGESTIONS OF THE SANITARY BOARD.

 19. The occasional insufficiency of the .supply from Marlimund reservoir and
the unsatisfactory character of its water, and imperfections in the other sources of the
water-supply of Ootacamund have from time to time during the last few years
received much attention from the Sanitary Commissioner and the Sanitary Engineer,
the results of which are given in the various documents noted below.!

20. These were referred by Government to the Sanitary Board which after full
consideration came to the conclusion embodied in its Proceedings No. 2286, dated
14th August 1895, which for convenience of reference are given in eztenso below,
from Proceedings of Madras Government, No. 298-W., dated 24th January 1896.

Pr‘oyecdz'ng.s of the Sanitary Board, No. 2286, dated 1/th August 1895, at meetings
of the Samitary Board held at Ootacamund on the
13thy 18th, 25th and 27th June 1895.

“The Board, having, as requested by G.0., No. 859 M., dated 6th July 1894, fully
discussed the whole of the questions relating to the water-supply of Ootacamund,
having had before them report (herewith sent) of the Municipal Committee on the
same matter, and having met the committee and considered the matter with them,
and having inspected the various reservoirs existing and proposed and their catchment
areas, resolves to report to Government as follows :—

(1) The Board finds that, in regard to the Marlimund supply, it is impure
and insufficient, that the cause of the impurity of the water is due (1) to the supply
received from the Tudor Hall Estate passing over cultivated lands, to the tank itself
in portion being a peat bog and that in its bed are masses of vegetable matter in a
state of transition towards “ peat ”” and therefore liable to decay, and to the water
derived from the Snowdon catchment having to pass to the connecting channels
through sholas with thick undergrowth and over ground covered with decaying vege-
table matter, (2) that its insufficiency in years of short rainfall is due to the small
size of the catchment area, to the state of collecting channels themselves and to the
absorption caused by undergrowth and /umus in the sholas.

(2) To improve the purity of the water, the Board consider that the Marlimund
tank as far as possible should be abandoned as a storage reservoir, and that Govern-
ment should be requested to clear the sholas above the collecting channels of all wattle,
undergrowth and humus and to require that such areas shall at no future time be
permitted to get into the state they ave at present, viz., so thick that sun-light can

" hardly penetrate and reach the ground. The Board considered the question of
forming new channels above the sholas and of carrying the water from the streams
and springs themselves in closed piping, but looking to the insufficiency of the supply
and the limited catchment areas, they do not feel justified in recommending this
course, and if Government clears the sholas and maintains them in the state already
advised, there is less reason for such recommendation.

(3) In order that the Marlimund tank may be, as far as possible, abandoned as
a storage reservoir, the Board propose to increase the capacity of the Snowdon reser-
voir and consider that the bund may be raised almost to the level of the road above
the reservoir and that the capacity may be further considerably extended by exca-
vating andjclearing the basin in which the existing (but not now used) reservoiris, or
alternatively it may be considered whether it may not be advisable to construct a new
dam at a spur some 200 feet down the valley below the bund if a further large addi-
tional amount of storage would thereby be secured ; which of the two courses should
be adopted is an engineering question which can only be decided after proper surveys

! Sanitary Engineer’s'No. 1697, dated 17th August 1893.

< 1
hﬂ- 3:"“{:7{3‘\-’1%& on tame by Acting Chief Engineer, Public Works Department, L (A1l ordered to be

=0 A dated 2ud October 1893. treated as ¢ Cons

Sanital?;) gineer’s No. 2544, dated 24th November 1893. i fidential.”)

5, ¥ G.O. 273 M , dated 8th March 1894.
(v/\/l £ vwv{‘f ivg.o.,' No. 859 M., Mis., dated 6th July 1894,

0 ; \.} LD/ Report of Sanitary Engineer for 1895.
v

inutes of Proceedings of the Sanitary Commissioner for second quarter 1894,
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B.nd 1. i

thus extended and another res i I

| and ervoir (to be hereafte

be possible to limit the use of water from the Marli # re({erred o) ke te}i Fiany
% mund to a somewhat nsignificant

(4) Marlimund, however, can
L, , cannot be totally ab
}:ﬁ:::fz rgnreggl;:]zh (]iitlﬁ must still continue to 13; s:;ﬁﬁgzd,f as some of the higher
service reservoi en'u o b passing from it be filtered Sn i M toand
B Py M oir will also be necessary. On the subject and a compensating or
oard is prosecuting enquiries as to feasible methodJ cf of filtration advised, the
quantity of vegetable matter in the water. ® for dealing with the large

time be submitted. . As to this a sepa

o T rate report will in due
e Board accompany t

reservoir with their expressioll)l ofy oplilx?iogr?)lf)iiagil:g F e o
from approach by walling and fencing, for removin eStS}:ZY fo
and for securing by means of intercepting eha‘melsgand g?h !

drainage of any of the surrounding basin in which the reo erwise that none of the
the reservoir _unless from a perfectly clean and unpollutedservou is be admitted into
any way being dependent on its own basin for its sarea’l Rt
recommend the diversion of the Marlimund road along th PPN (THe Dortd ‘S0
as extended. 8 the east side of the reservoir

. (6) The Board recommend that the existing
be b}-icked or lined with concrete, that the overliligv?: rg; ?11;?1: 0;1 th supply channels
possﬂ;le and one overﬂow. only provided above the inlet to the Snvg;zvy(rl e f?.r as
the pipe leading to Marlimund, and that the site of the channels l()m Sl
necessary, to carry the maximum flow oft the catchment areas. g

(7) The Board further recommend the extensio ;

as proposed by Mr. Ellis, Acting Sanitary Engineer, innh(i)g Sllsms()(;l;;hd zlllrf)liﬂy cglannel
to (.0., Mis. No. 839 M., dated 6th July 1894, viz., recutting the old s nlre erence
from O. to N. so as to include the area, coloured green—see plan ll\lTPP y channel]
accompanyling pleng—whence the water would find its way down Izhe t 0. 4 of the
thence by the existing ehannel to Snowdon ; the Government House 8 ﬁeam H. and
pern.]anently cut off (it has already been done so temporarily) 'l:heeB annel to be
consider that any other of the works proposed by Mr. Ellis. il oard do not
referred to are under the present proposals of the Board necessa 1Sd memorandum
recommend the examination apd repair where necessary of the clll'{rv: l; f would alone
House to Marlimund from which apparently a large quantity of rt from Snowdon
by leakage. y of water must be lost

(8) The effect of the above proposals w 3
obtained with a supply to it from apfaifly unpgﬁﬁe%eaiitaﬁ e:nrzgfﬁ‘t’pu would be
of storage _would thus be secured. It is not intended that water sh 1?(1118:; amount
from Marlimund to Snowdon reservoir even after filtration, but that ?131 b o i
into the pipe below the latter reservoir, or it may be that an additionall e delivered
latter may be necessary if Marlimund has to be retained for the hi I1‘;alnhfronr1 the
Church Hill, &e. ; this however is a detail to be hereafter consideredgifel‘;h sy
mendations of the Board as a whole receive the approval of Government’ The i
from the reservoir at Snowdon would be passed to Marlimund and n.o gk
passed over its escape wier than is absolutely necessary for the safety of tlllI“l«‘O:eZ e:fgfr
r.

(9) The Board further recommend that a mew reservoi .
Kodapamund valley just below the junction of the three szizggsbgoxfxl()izme(} B
saddle and from that place of Dodabetta further west. The constru tg i 3
reservoir will involve the acquisition of a few market gardens, a dc lgn of this
dhobies’ huts adjacent to the site of the proposed bund (the?se Were, Ii ? Ak elgnt
must be removed. only lately built)
(10) The Board believe that this and the proposed S 3 At e
all the storage capacity required to serve a muchP in%reasedn;ZESﬁ:i%trzﬁlr ng give
years of severe drought such as have lately occurred. founn o
(11) It is considered that, when these new reservoirs it wi
advantageous to limit the supplies from each to certain areas ofazﬁenzi?x’x,ltthgl flc):-
E ?

xtension.of the Snowdon
r protecting the reservoir
down of Snowdon House,

A e A AA R AAR LSO AR A AAAAO
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. und to as limited an area as possible on the higher contours,

from S of:g:;l l\tl?lt.ﬁ?gaiddle contours and the upper portions of the bazaars, and from
ke d to the houses in that valley near Charing Cross, Government House
Kodapam\zll the lake on the north side generally, and in this view the distribution
rond, 00 HL ¢ re-arrangement, but in such manner that, from higher supplies,

- i igh :
tl Iz{sl;l :{Wr:;}: u;:g sIl)lo%sible to supplement the lower or from the lower to such of the
1

i ontours as they can command. : ' |
e ((312) In regard to the Dodabetta reservoir, which supplies the south side of

d do not consider that an expensive alterations are required.
Ootacalﬁluilgg;i(t)ﬁe gloc?}{t to be made of the loweyrr' reservoir and remedies suggested
2 -exf its eilting as it does at present; its capacity might probably be slightly
?,ga}ns d. By pro,perly considered planting on the slopes of Tiger streaw, the silt
mcleas:en-t brought down might be reduced or by scour valves, and the supply to
a}i; preeservoil‘ might be increased by catching more of the water which at present
e to Burnfoot lake.

eventually finds its way ;
(13) The Board are averse to cutting off any of the area of the upper reservorr,
o cut off the tea area and include an equal or

i "/ vements can be made t ] 3
lg)::atira;:::,gthis should be done ; this however is a question which demands detailed

enquiry (Dr. King dissents—see note attached).
(14) It is evident that, if the proposals of the Board meet with the approval
k of preparing plans and estimates to carry these proposals
the services of a highly qualified officer for a considerable
period ; there are many points in connection with the various proposals made, which
demand very careful study and investigation before satisfactory designs can be
prepared and details decided on.

(15) The Board therefore recompend t.hat the mupicipal conncil should be
advised to approach Mr. Walch (late Chief Engineer for Irrigation), who is mow resi-
dent in Ootacamund and who has a very full knowledge of the question to be dealt
with, in view to securing his services.

16) The Board are informed that the council have already arranged to provide
a sum of Rs. 2 lakhs for earrying out the improvement of the water supply and
drainage. This sum is not likely to cover all the expenditure necessary, and the
Board therefore trust Government will see 1ts way to supplement that sum by what-
may be necessary, 0 that once for all the supply to Ootacamund may be
is factory basis. Any less complete measures than those proposed, the
be temporary and ill-advised, and therefore strongly recommend
that the improvements be taken up at once and made full and complete. The Board
believe that any other course will lead 1n the end to much greater expenditure than if
their proposals are accepted and the work carried out as a whole.

21. These suggestions of the Sanitary Board may be thus summarized—

of Government, the wor
into effect will require

ever amount

laced on a sat
I])30211'd consider, would

(a Partial abandonment of the Marlimund Reservoir; the improvement and
extension of its supply channels from the Snowdon slopes ; the filtration
of all the water passing out of the reservoir ;—paragraphs 1 to 8.

(3) The formation of a supplemental reservoir at the Snowdon Ponds or just
below them -—paragraphs 3 and 5.

¢) The formation of a new reservoir in the Kodapamund Valley just below the
junction of the three streams coming from the Saddle and from that part

of Dodabetta further west ;—paragraphs 9, 10 and 11.
(d) The improvement of the purity of the supply of the Dodabetta Reservoirs

and the prevention of the silting up of the lower one ;—paragraphs 12
and 13.

III.-——INVESTIGATIONS NOW CARRIED OUT, PROPOSALS NOW
MADE, AND ESTIMATES SUBMITTED.

99. In dealing with the investigations carried out in aecordance with G.O.,
No. 659 M., dated 97th April 1896, it will be convenient to follow the proposals of
the Sanitary Board, as far as they go, in the general order of the above summary.



8 No. 2156 M., 2xp Octoer 1897.

(4) MarLIMUND REsErvoTR.

23. As was expected, the investigations have failed to find any site for a reservoir

for the supply of Ootacamund, compa
s with that of Marlimund as r:agardls ::Ezl:
city or area of catchment basin, With
e only 18 feet depth of water it holds. as
already stated, 541 millions of gallons, or
gaoo UPWards of seven months’ supply ’for

12,000 persons at 20 gallons per diem,

Total .. 46924 and it draws its supply from some 469

) Paragraph 13 of Mr. Ellig’ memorandum. acres which it is proposed to i
0 iner
about 59 ! acres. ea‘se 4

Tts natural catchment area .. e s A
Snowdon North Channel, see paragraph 11 of Mr.
Ellis’ memorandum, page 28, of Sanitary Engi-
neer’'s Administration Report, 1895 e o
Snowdon South Channel, see paragraph 12 of Mr.
Ellis’ memorandum, page 28, of Sanitary Engi-
neer’s Administration Report, 1895 23 e

94, Tt is also no small advantage in connection with this reservoir that it liee :
a valley which slopes away from Ootacamund, so that in the event of itlg eEZ: ‘:)tlllrf&nm
there would be no such loss of life and valuable property as would be the case were gt
in the Ootacamund water-shed. 1

25. It is certain that the occasional insufficiency of the reservoir has been due
to the imperfect arrangements for taking to it the supply from a large part of its
gathering ground, that along the Snowdon slopes. This may be remedied as recom-
mended in paragraph 6 of the Sanitary Board’s report, by lining the catch channels
with masonry ; for doing this the plans?®

2 Nos. 3 and 4. . - A I
3 Rs, 23,900. and estimates® now submitted provide, as
4 Plan No. 5. also for the extension* recommended in

paragraph 7 of the Board’s report.

96. It these be carried out there need be no doubt that the north-east monsoon
rains will always leave the reservoir full, and experience has shown that when this is
the case it never fails, even with its supply channels in their present imperfect state
to meet all the demands during the following year. ,

27. The Sanitary Board is right in considering that the “ other works®”* proposed
by Mr. Ellis in his memorandum referred
N T e A s e KA a0 P are not necessary. They were arrived

#) Enlarging masonry conduit from Eto F ..,  g&220 at on the basis of a ?of 1i
z,) Laying additional pipe from F to G o 69,000 4 oneh b hi P ok o 2 el
() Blinting mionts conduit from G 4 one hour, but this was probably merely
Marlimund lake .. .. .. .. 57,080 a mistake, and certainly a run off of not
Total .. 1,38,280 Mnore than one inch in 2/ kours need be

——- provided for, which the present pipe and
conduit are sufficiently large to deal with.

28. That these are now so out of order, as supposed by the Board,® that « a
large quantity of water , s

¢ Paragraph 7 of its Proceedings. leagkag% 2 bet?ween Snovﬁil:)snt }){eoéget a?@;

; the Reservoir, does not appear to be the

case. The Conduit has not been uncovered, but no signs of leakage from it could be

detected even when it was carrying a large quantity of water during the last north-

east monsoon, and the estimates now submitted do not therefore provide anything for
repair of this work.

29. As regards the Filtering of the water passed out of the reservoir, this has
been already thoroughly gone into as will

8 Nos. 6, 7, 8 and 9. be seen on reference to the documents

noted’” below, and plans® and estimates

See lotter No. 2370, dated 13th December 1896, have been prepared by the Sanitary
with Chief Engineer’s endorsement No. 9-C., Kngineer which are incorporated with
dated 4th January 1897, Appendix B. those now submitted. But in addition to
the arrangements provided for by the

7 No. 1697, dated 17th August 1893, from the Sanitary Engineer.

No. 2544, dated 24th November 1893, from the Sanitary Engineer.
Endorsement of Chief Engineer, Public Works Department, No. 862, dated 1st December 1893.

'\,"’yhv ~——Note by the Chief Engineer, Public Works Department, dated 2nd October 1893.
N
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&

: . oer. the Sanitary Commissioner is strongly of opinion that before
Sanitary Engineer, £ passing the water into filter beds it should
be subjected to the action of ‘‘ Anderson’s
revolvers.” Provision for the necessary
apparatus has accordingly been made in

2 No. 45, dated 21st January 1897. the estimates now submitted, on the
information given in the letter® from the
Agent for the patent in this country, which will be found as Appendix A to this

report.
30. The estimated cost of all these filtering arrangements is Rs. 66,000.

31. As regards the defilement of the water flowing into the Marlimund Reservoir
from cultivation, there can be little doubt that the only effective way of dealing with
it, is to acquire all the private lands in the catchment basin, and every day that this
course is deferred will add to its cost, because the value of land in and about
Qotacamund is increasing, and the cultivation is being extended. Itis thought
inadvisable in the estimates now sent to deal with the value of the lands in question
but the statement Appendix C will give the information on which any provision it
may be considered advisable to make can be based.

1 See pamphlet herewith.

(5) SucersTED RESERVOIR NEAR SNowDON HoOUSE.

32. In paragraphs 3 to 5 of its proceedings the Sanitary Board proposed an
« extension of the Snowdon Reservoir ” or the construction of “a nmew dam some
9200 feet lower down the valley.” The term ¢ Reservoir” here applied to what may
better be named the  Snowdon Ponds ”, is likely to be misleading to those who do not
know the circumstances of the case; those ponds are not connected with the Ootacamund
pipe system and therefore do not form any reservoir for it.

33. Surveys and levels have shown that the valley below the site of the ponds 18
too steep and narrow for a storage reservoir, but a small useful one might be made at
a moderate cost by raising and extending the bund of the lower pond so as to hold up
water to 15 feet above its present level and incorporating it, and the other pond also,
in the reservoir so formed.

34. The Survey® plan and sections connected with this will be found with the
other plans, but no estimate is sent,
because it has been finally decided [see
AR letter* No. 36, dated 20th November 1896,

PP : to the Chief Engineer, Public Works

5 Paragraph 4 of its Proceedings. Department and his reply No. 9-C, dated

4th January 1897] that, as recommended®

by the Sanitary Board, the water supplied from the Marlimund Reservoir must be

filtered, and there is no place for the required filters and service reservoir except this

Snowdon Ponds site; see the documents referred to above, in paragraph 29 dealing
with ¢ Filtering.”

8 Plan No. 2 (2 sheets).

(6) KopapamuNp VALLEY—SUGGESTED ST0RAGE RESERVOIR. PROPOSED
Prpi-HEAD, AND SUPPLY FROM IT. :

35. Much time was spent on surveys® and levels in connection with the sugges-

tion (paragraph 9 of the Board’s Proceed-

6 Plans Nos. 11 and 12 (2 sheets). ings) for a storage reservoir in this valley

; as it seemed an excellent one, but after

all, the idea had to be given up because the valley proved so steep and contracted that

no safe earthen bund eould be constructed high enough to make a storage reservoir of

a capacity at all commensurate with the great cost of acquiring the whole of the

highly cultivated gardens and all the houses lying above it, as well as in its water-

spread, and their acquisition would be absolutely necessary as they are sources of

great pollution. The absence of rock for foundations would prevent the construction
of a masonry dam at the place.

3
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: o L8y recommended of g scheme for utilizing the small
R e P e e e
and approved by the Sanity : . o1y Municipal Engineer in 18v3,
1894). y 1y Engineer (seo his Ny, T-187, dated 29th September

37. This scheme consists i forming 5 Pipe-Heaq:! Cistern, by means of 8
masonry dam 15 feet high on the stream
n Q}l%:ilon, well above all sources of con-
by pipes for the use of some g0 persons i 100, and from it taking the water
petta, and the European houses” lyip ;ln the Vlllages of Kodapamund and Vannar-
Bt ey e e s it SRS )
o Sudukadur’e ge a‘s(upply'by means of g ey Ywhere within their ﬂ;
5 ” 4, “ burning ground ” ‘annel from a stream koo
cremation place, becanse itg Sources flow past a Hindu

! See plans Nos. 10, 13 anq 14,

38. A
8 the scheme wag worked out by My Nery and his estimate is now used,

ex
* Plans Nos. 13 ang 14, whﬁi%t :s fregards the masonry dam for

resh design® and estimate aﬂ;
¥ Prepared, his detailed description o

39. The total estimateq cost is Rg, 1 8:)}36 scheme is attacheq to the estimate-
) .

40. The cutting off of g ) Reseryorps
3 i r.f,}f;"ed to by the Board® is not feaﬂ'bl?f
Paragraph 13 of p roceedings, tarea, ag’wi]] be seen from the state”

ment which g ix D, is only 12
no extension of cultivation g in i ron (inﬂlud;:lmiAppendlx i Onl)y
Progress 8 2 acre of fruit trees) 8
carried on, and from the B0alysie of the e C 4068 Not appear to be any man
that ‘the enltlvatipn is not NOW ¢g wliiiy 8l .
certainly be aeqmred. espeeia.ny, a8 wil] :
‘proposed new Tiger-hil] stream Treservoir Seen furthey on, it will also affect
41. To prevent cultivation .

5 ; bein
in the catehment basin of theg oS, A0 0 the ofhor 2 gores)
probably might now be eﬁeetedl;e::rggggrgtlem lands sh:;.ldma]::tgehnaeqd:ﬁ(md“: whiel
42. When this has been gope g '
have been dealt with ag reeolnm(lale and the « under : las
: nded j growth anq » in the sho
supply to these reservoirs wij be of g ;nuig:l:graph 2 of then&};:‘?ﬂ in dings, h®
43, S excepti . E
by the meanTh: :llitgl:o’lgstl;% i(;f the Lowey TVOIr mg Onablf, Y tarded
is of little consequence fop stomgg'eapilnm of the erg,:ei,t tainly be somewhat retdr’".

5 rvoil
the case, the increase of . but the rese ing

g0 and s i being
on, thedﬂfz'eamiﬂif;‘:m which psl:leyht(l’nlt 18 of po mmne::ng,e :)snt :l’lifrtbe :::f“rth?; !
proposed to utilize in foeq; "ased gupp) it
stll be available for taking £ tivaI:sewoirfptﬂe :ﬁglp(}mh'{,fm? o semu
; wer Beserv s
o1r

if needed.

; it should however most

(8) PROPOSE]) N )

EW R

© 44, The § ESERVOIR,
above, for t}?e r];;m a:od K"d“Pamund. valloy «
necessary to fix on sop 50 TSIVoIr gy lyme‘n"tbeingavnﬂable,as expt s
possible places itovl;a:ogzeothf" site, anq ag:,'““""l‘to that of Marlimund, it ¢35 gy
fages of that shown ODW hat there Was nop, eeamination of all ahe adval?
e e SRR N saything ko, S50 S0

B g :o‘; Paragraph 18 it would see®

ot
v

:

w‘in ‘
B

No. 2156 M., 2yp OcroBer 1897. 11

SAANAAA A i,

e of the Ootacamund water-shed, it has a catchment

: 4.5kt Lioaglls 1“;8;3111351"2? that of the existing Upper reservoir, the surplus of

basin of large ar‘?:é and remarkably free from cultivation or possible sources of con-

which it can -ze?glat’such a level as to command the highest houses in Ootacamund ;

taz;uéﬁg%ni; lrock for founding a masonry dam on, admitting of a structure high
an i

h to form a really capacious reservoir. : |

enolli6 The position, catchment area, water-spread, capacity, &c., of the proposed

servoi°r are clearly shown on plans 15 to 21 but for convenience these particulars,
re

. ay be here briefly stated.
i Othf;S; ::flzoi —On the stream which flows at the back of “‘Tiger-hill” and
throu4’;1. th: sCmiémore Forest Reserve, at about 1,100 feet further up that stream than
hereg it impinges against the upper corner of the Lower Dodabetta reservoir; and
:;)out 750 feet due south of the upper reservoir. . :
48. Catchment Area.—The natural catchment area is 100 acres, which at a small
: i cost may be increased to 1082 acres.
:i"g uAtPfg'; o Of this less than 24 acres are private
5 Seeoplans 18and 18 property and only 1:85 acres 1s under
tea cultivation, so that the acquisition of
all the private lands would cost a comparatively small sum. Besides this natural
catchment basin, that® of the existing upper reservoir would by means of a channel *
provided for in the estimates, be available whenever that reservoir is full, and for a
large part of the year it surpluses nearly the whole of the run off. A run off of 1 inch
in 24 hours from the whole combined catchment area of 242 acres would fill the
reservoir in a little over 5 days.

49, Capacity—With 40 feet depth above the outlet pipe, as designed, the
available quantity of water retained in the reservoir would be approximately
30,387,500 gallons, or sufficient at 20 gallons a head per diem for upwards of 4
months supply to 12,000 persons, that being the number to be provided for (see
paragraph 5) on the north side of the lake, and it is for that portion of Ootacamund,
it will be understood that the reservoir is specially proposed. It will therefore
be generally capable of entirely taking the place of the Marlimund reservoir for
several months in the year, though its drainage area is not sufficient to permit of its
being solely trusted to ; the Marlimund reservoir must still, it is believed, be depended
on to make Ootacamund quite free of any danger of deficient supply at any time.

50. Character of the water.—The water of the stream on which the reservoir
will be constructed is of great purity as shown in the following analysis by the
Chemical Examiner to Government of samples taken just above the site for the

7 Water from the Craigmore Block Stream.

Total solids .. Grms. per litre ., . o o .o 0040
Volatile solids .. do.  do. % .4 o'y b .. 0020

hlorine Sisr i A0 do. i vis i o .o 0001
gotal hardness i b o« Clark’sscale .. « . Trace,
Permanent hardness .. Wl A ey Lokl oo +« Trace,
Free ammonia .. Mlgrms. per litre .o .o o «+ Trace.
Albumenoid ammonia do. dog; % Pl il &a «o 0:064
Nitric acid do. do. ., tis (as Ammonia) Trace.
Apparent quality of the water as inferred from the results obtained Pure and whole-
on examination : some.

REMARKs.~—A first-class water.

The water to be brought from the existing Dodabetta Upper Reservoir is also of
excellent character (see paragraph 18) and may be still further improved by the
means recommended in paragraphs 40 to 42. :

51. Swamp in the bed.—It will be noticed in plan No. 16 showing the water-
spread of the proposed reservoir that there is in 1t a swamp of about 11 acre in
extent. In this pits have been_ sunk a_nd hgve shown it to bg composed of vegetable
soil about 8 feet in depth, portions of it being composed'of mperfeqtly formed peat.
It is not thought that this is a serious drawback to the site, but as Judging from the
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opinions expressed in connection wi i
80, it is deemed proper to bring thet;:azrlﬁrhm
valleys which are at all flat be found with tno
certainly none will be found near Ootacam sl
more or less perfectly developed.

und Reservoir, it

: » 1t may be consid

:g(;e;; blﬁns 0fielwi patrﬁ;s.ofbthe world e::g
2 n their bed

und which haye not also g mixtsl,xrac;n:)lf I;g::

52. It may be possible by desiceati

; le b on, or s

Zwatmp before the Teservoir is br911ght int(; actiolm:ngﬂi]f T means, to so deal with the

destroy or neutralizo any delterious lements in tho ol but gy Ly T2 49 to
' _cause the rejection of this ex 15 19 Dot practicabl

the whole of the offending soil had better be rglzozlz(&ell&nt Site for the reser VOii’

exlzenswe operation, and the disposal of the spoil on the st ough this would be an

:iv;iegl;sggigidew%uld be a sfomelwhat difficult matter. Tt :lf:lﬁélﬂll)esides above the
) s by means of a large ¢ -pi e

dry at will. ge ‘ scour-pipe,” for laying the bed of Ottﬁg é‘é:i,,“‘-"

oir

53. The total estimated ccst of this reservoir exclﬁsive of an

private land it may be decided to acquire in its catchment basin j P Heviate

s Rs. 47,400
54, Asregards the conveyance of the water of e
;iﬁz?:l:gu;n over, tthe area, the present supply of whic}fhi: igeizt;‘sgigvot:lr to, and its
ther are wo eystems which may bo adopted ; ono that of keoping the nevs supy
branchis g)ﬁria f, ‘.te doj’che.r th'fxt of joining it on to the existing maign t? new supply
e nmo its distributing pipes and so making use of #/iem avove where it
ust be taken for 10,375 feet to Charing Cros bu s

system there would from that point be required some 89,000 £ % DU in the. former
mains, whilst in the latter system, 3,716 more feet of the new iﬁgi(;lf }iew distributing

i

the water to the existing® main from which it would be distributed ‘Selft‘ilmuld JoRs
PIPeii The latter arrangemeflt Pliisel:(t,
g{l)‘es:n uy; 1:;h(teheheaper, and, it is believed,
mended for adoption and the estimate Rs. 38,600 has bee;al };-i;tlzi a‘;%at di_t ils recom-
ordingly.

Plan No. 22 (8 sheets.)

55. Tlhe lowest point—Charing Cross—to which the new main will h
descend is rather more than 600 feet ?E]eotv:

2 %};:(ligen House and Hall. the oatlet pipe of the reservoir. g d
Prosbe WL, glll'gat a head would necessitate én ltlm o :3,
Wi Bt 6 ;rﬁme?istof pipes for some dl'stanceu?tl;1 is
proposed to put a ¢ break-pressu 3
: : S re * tan
reducing the head by nearly 100 feet ; eveﬂluffitbf ltzxi;cl;z £1 O?bettil‘ower Reservoillc'
. ction t

66. The supply thus given to the hi

; ! | h 1 .

occasional failure, but this would rarely %ccﬁiii}iguggzplgf yaffas;g’iim’z be flr)ee from
gements in I'lngm

the Marlimund Reservoir into use f
the new reservoir was run dry. or tho parts of the system commanded by it, befor%

57. The “ break-pressure ”’ tank abovementioned would be 193 feet higher th
r than

g 2 the outlet pipe of Marli ;
¢ The “ Sump ” above St. Stephen’s Church. and 226 fegt [;bove tl?;h:;tl;;;(iing fnS:;'Vm:
na

. g the proposed point® of juncti
main, but of this 175 feet would be absorbed b Yo pommro grigm of ihe 6
o ! the fall i : i
discharge through the proposed 6 inch pipe. Ityis howeve: ezgl - ;% 1teo glsv:etcl:)e reqm(zl-eg
mmende

by the Sanitary Engineer when co 4
‘ nsult ¢
valve ” on the new main near the julilc'si(i;,n the subject) to put a *“ pressure-reducing

1 The length of the existi i i :
T0kis bk isting main from the Marlimund reservoir to the ¢ Sump * where the junction will be i
made, is

-

O
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58. Asit is considered necessary that half the 240,000° gallons to be provided

per diem should be deliverable in six

s 12,000 x 20. : hours, that is at the rate of 332* gallons
¢ "This is exclusive of the 14 01113161 lfee'o DT per minute, a 6-inch diameter pipe will
minute rsq'élﬁ‘;;linbetcwr%: T anzzzm;:;:_ have to be used. This will be laid for
A & ! the first 1,100 feet along the left bank of

e e the Tiger-hill stream and then across, or

round, the Lower Dodabetta reservoir, just below which the * break-pressure ” tank
will be placed ; thence the pipe will run along the track of the existing main of the
South system to near Walthamstow corner oh the Coonoor road, and from there it
will follow that road to Charing Cross where a ¢ wash-out ’ valve with pipe to the
stream will be provided. From Charing Cross it will run along Church-hill road to
near St. Stephen’s gate and thence along the road and path beside the eastern boundary
of the church enclosure direct to the * Sump,” where the junction with the existing
main will be made with a ¢ pressure-reducing valve.” No private land will have to

be acquired for the pipe track.

59. As the pipe passes along the Coonoor road from Walthamstow corner to
Obaring Cross, water can be taken from it to the houses along that road and ¢ Old
Ooty ” road for the supply of which from the South system (which it will be well to
relieve of the duty) an estimate of Rs. 6,300 has lately been prepared by the muni-

cipality and approved by the Sanitary®

See his letter 122, dated 20th January 1897. Engineer. Of that estimate Rs. 5,200 are

for the arrangements connected with the

main pipe, the necessity for which the main now proposed will supersede. The

quantity of water to be supplied to the houses, &c., now under consideration is 10,000

allons per diem and this the proposed main can easily carry in addition to the
240,000 gallons which it has to take on, as above explained.

60. It may be noted that it will be easy, and cost but a small sum to put the new

main into connection with that of the south system either at the Lower Dodabetta
reservoir or near Walthamstow corner, if this should at any future time be considered

advisable.
(9) “Orp Oory” SUPPLY.

61. This requires improvement of the infiltration arrangements by surrounding
the upper cistern with broken stone and gravel through which the water will pass to
open jointed or perforated pipes. This will cost so little that it need not be entered

* in the estimates herewith, but may be carried out from ordinary Municipal Mainte-

nance grants.

62. It is however also very advisable that the portion of Survey field No, D/267-A
shown on plan 15 enclosed in dotted red lines and containing an area of about 9 acres
should be acquired and enclosed to prevent the present considerable fouling of the
sources of the springs. The greater part of the ground to be acquired is very steep
and quite unfitted for building sites and 1s at present waste, though there are signs of
portions of it having been cultivated with potatoes or vegetables. The probable cost

of * compensation ” is not entered in the present estimates (see paragraph 31).

(10) GENERAL SUMMARY OF PROPOSALS.

63. The proposals made and estimates submitted are—

(¢) To line the existing Snowdon channels with masonry and bring RS.
' more water to the Southern
Paragraphs 26 to 2. one by diversion of a stream

above Government gardens 23,900

(b) To provide Filtering arrangements and a service reservoir
at the Snowdon Ponds

site .o oo ale

(¢) To construct a Pipe-head reservoir on the Kodapamund Valley
stream .. oo T 3,740

Paragraphs 29 and 30. 66,000
> )

Paragraphs 35 to 39.
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s O

(d) To take th i s
. e the water from that Pipe-head to the houses alon thi
sighplis 98 and5t Kelso Road and tog th:‘ o

villages of Kodapamund

(e) To construct a new reservoir on th?(itrz:‘;:‘;rpe?ta & . 8,060
Paragraphs 44 to §3. the Cmigm(:)v:;n% through :
Sorve st ho back of Tigur-
(f) To carry the water from the new reservoir to.t'h Jtiais ¥ 7,400
Paragraphs 54 to 60, the e Slfmp " on 1
St, Siepng maiuabove
‘there connect wii_:h the present distril;utarephen 8 Church and
(9) To acquire the private lands lying in th b s s 38,600
b

e catehment basing of
the Marlimund reselrl\l:)i(;f

D y

roposed new ngervg)ir, and also z%ﬁgittg ;-eservons, and

field No. D/267-A in connection with the 5re813f auzve}r
% oty ™

supply .. o i
e .. . NO %timah.
Total , ;mo

Paragraphs 31, 40, 41, 48, 62.

——

64. It is confidently believed that if these' . i
Ootacamund will have a never failing supply of exeerﬁzz?!\]::?gatmns be carried out

Oomc;mr_:ND,
8th March 1897. (Signed) G. T. WALCH M
e y M.I.C.E,

APPENDIX A. ;

From S. CRANSHAW, Fsq., Municipal Engineer, Agra Municipality, to G. T
) B A

Esq., M.LC.E., Uotacamund Water Works, dated Agra, 21st January 1897, No zg LCH,
’ s %

The reply to your No. 57 of the 15th instant, R,
informationpazked fg'r— Thave much pleseurein giving you the
For 300,000 gallons "in 24 hours a revolver with 7-inch i : Y

T,ondon would be sufficient but I would in order to be prepared]nfl:;}x’f a%gche(ftmgf i F'O:B-
recommend you to have one with 8-inch inlet pipe costing £525 F.0.B Lonide 01 consumption
deliver 402,370 gallons per 24 hours with 81 minutes contact. The Aevin 2 fThlS. would
revolver would be 9,880 fout pound per mivute or, say, 3 H.P. no staff isg E;OW?I. dor Hum A
revolvers are started, they work on with the exception of oiling the bearing with(})‘llllt: izn: Sﬂ%ftel;'the

y attention,

The floor space required is 19" X 8. The charge of iron i iy
which at Rs. 4 per ewt. would be Rs. 56 and the annual quantity I())lfu;)cl?;gf& l'eqfl hirad is 1|4 ik
a 3-lac delivery would be about-36 cwt. The price 1 have given does not in lgsd £2 thawni viky
to and from the revolver or belting for driving same, but ineludes drivin G the water pipes
and loose pulleys, cast-iron pedastal bearings for cylinder and foundatiog gig)ear Sa vih B
freight and landing charges you will be able to work out for yourself, i bolte.  The ogst of
My annual maintenance charges on 3—10-inch revolv i
gallons daily is about Rks. 500. : OrS passing an average of 1§ million
Trusting the above will be satisfactory.

P.S.—If you have not steam-power available a
iy o, P rrangements can be made to drive it by

APPENDIX B.

From 6. T. WALCH, Esq., M.1.c.E., Octacamund Water Works, t : .
‘Works Department, dated Ootacamund, 20th N;v;’nl?erﬂ;gs%hlle\(fo}gg glneer, Publie

AsT anticipated,* I have fuiled to find any site for a reservoir which will render th
: render the

: aban 3
® See paragmph 5 of my letter, dated 23rd November 1895, the g:ﬂigﬁa;: fzhethMa_ﬂlmund TEeservoir as
r the supply of Oot; :
y advis-

5p8rinted with PM.G., No. 298-W, dated 24th January bt s ¥ ik

1886, » 1t would however be i
usoful little upplementary seervose a the ste
of the Snowdon ponds. il s

9. That site however willjbe required for filter beds and . ok

Marlimund reservoir water be decided on (see note of Actinsgrvé(ii:fe s}%;vqu if filtration of the
Department, dated 2nd October 1893, No. 3299-C, and reply of the Sanigmeeﬁ S A
ernment, .d:'\bed.24th November 1893, No, 2544), and I therefore request thm ngineer to Gov-
of the decision in the matter. may be informed

$
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Dated Madras, 4th January 1897.

ary Commissioner for Madras, No. 9370-8., dated 13th December 1696.

endorsement No. 46

o yg]rlé to the chemical compositi
reg ¢ collection and especially of the character of the reservoir, and to the
tchment of human habitations, I am of opinion that it would be sanitarily

.+ importance to demand municipal government, and still more so
fl?:igi;:]f: sanlijtarium of Southern India, to permit delivery to the consumer
alter its chemical composition, and guard against its possible

. ation. Inm other words, if the full benefit of expenditure upon collection, stor-
?n::if::tlion is to be reaped by the inhabitants, 1t can only be secured by taking these
s utions. :

f no method that _w111 meeb
in the first place to subject the wa
liver it npon the ordinary type ' :

liances for charging the beds with filtered water before starting, for regulating the
s arate bacteriological examination and the rejection of

- & facilities for sep:
fitler speed, a.ngl dgnivgithout disturbance of individual beds The motive power required for

unsatisfactory. sg:u. But if the provision of this small power be regarded as offering difficulties,
the rev%lveris; IE 1 in Iy opinion inferior; method would be the use of polarite combined with sand
the nex s

gltration.

the Sanit
Letter from the 83 of the 8th December 1896, I have the honour

on of the Marlimund water, which is the

age, an

additional precd these combined requirements so thoroughly as by

ter to] the action of iron in Anderson’s revolvers, and
of public water works gsand filter beds, fitted with

t instead of cither of the above methods be advantageously

£ this character migh d of eitl :
' ag in the case of sewage, by subjecting it to filtration through porous gravel land and
ing it by means of wells and sub-drains; but I am not aware of a suitable plot of ground

re‘°°119°t1:ocess in the vicinity of Marlimund. It would however be in the interest of economy

for ﬂﬁf pEngineel‘ designing the scheme should search for such ground between Marlimund and

{éhtt)tw d:ﬂ reservoir. though this method would be cheap and effective, I need not remind yoa
n b -

that it would not be economical of water.

Endorsement No. 9-C.

Copy of the Sanitary Commiesionez;’s Jotter forwarded to Mr. Walch with reference to his
No. 36, qated 20th November 1896, and with the remark that it appears that filtration of the

Marlimund reservoir water is necessary.

(Signed) D. McNEIL CAMPBELL, Colonel, RE,
Clief Engineer, Public Works Department.

B

APPENDIX C.
S1aTEMENT of areas in the natural catchment basin of Marlimund reservoir.
Private property.
Government
waste. !
Burve Not cultivated and
ﬁe;.l(;sz- Blue gums. Tea. Remarks.
Acres. Cents. Acres. Cents. Acres. Cents.
C
e 40 N sr
B 2
=55 G X e 22 e b Tudor Hall.
S 1 9
c ; '
155" e e o 8 84 8 15 Tudor Hall.
C
=5 1 30 18 Do
C
5 1 1 Do.
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Statement of areas in the na : 2 . 4
tural catchment basin of Marlimund Té.a gdir—eont, : APPENDIX D :
i SraTeMENT of areas of Catchment Basin of the Dodabetta Upper Reservoir:
i LT I : :
Government Private property. . :
ﬁsa‘ll(i"7 §y T Not eultivated and i Private property.
0. Ine gums. Toa. P Gova:nm:(tllt ;
B e el wraste o : Itivate 3
Acres. Cents. Acres. Cents. y Y i i forest. g:: ‘;mxtlan& Tea. Fruit trees. Remarks.
Culs. L Held I{). cinchora.
C >
Cents.
142 »e . . iy 61 b ; % Cents. Acres. Cents. Acres.
c - 44 Tudor Hall, Acres. | Cents Acres ‘
L Y i X e 2 b .. _T.——————_ . . 6 .o . i 5
12' . 6 91 T
2 2 81 | Tudor Hall, % 4 ol 3 8 64 o i
S ; T933”
18357 e . s e 46 4 10 Do. § 6 51 5 ¢ i 5
& ; 250
RSy LT PN 5 i o 16 - o : 3 F 5 50 s : o o i )
c b 208F \
132 . . .e . s 13 = i = o 8 25 ! i T e .e
c 4 504-B % 4
131 . . . . 36 3 10 Tudor Hall. ¥ % 18 bet 7 i . .
355 238G : : :
widll iluey b i 3 % = g F 3 36 " i . -
£ 244 : #
£ T IR . .o 3 8 = 1 7 e 2 &
’ F o o 60 /e SR 4 :
Ak A 2%0-Z i3
144 .o . e . ) 75 ) 8 32 T'lldor Hau, R " Y F - K ' i E 3 22 i 30 o e
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APPENDIX G.
Plans to accompany report.

Number [Paper (P.) or

Description of plan. of Tracin
sheets. | Linen (Tia.)

Book 1.

4.

Parts of Revenue Survey sheets 3, 4 and 5 showing existing calti-
vation in cutchment basin of Marlimund reservoir, &c.
Survey plan and sections, Snowdon ponds ee oo o o
Longitudinal section of Snowdon channels .. 5 . .
Conduits and cistern for Snowdon channels .. Ve oo .
Survey plan for diversion of stream .. ve o
Plan of proposed position of filter beds and service reservoir .
Sections for 0. do. do. .
Plan and sections of filter beds ¥ 3 A7 o 93
Plan and sections of service reservoir .. s v . .

.
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Book 2.

Parts of Revenue Survey sheets 10, 11 and 12 showing proposed
Kodapamund Pipe-head. '

Survey showing site which was suggested for reservoir, Kodapa-
mund vailey, &e.

Sections across Kodapamund valley % i oo .

Survey for proposed Pipe-head Teservoir A . .

Drawing for Pipe-head dam e 5 s &3 s

Book 3.

Parts of Revenue Survey sheets 10, 11 and 12 showing proposed
new reservoir and existing Dodabetta reservoirs.
Survey plan site for pmoaed new reservoir, &e. s o s
Cross sections, Tiger-hill stream .. L o o s
‘Section for chanuel from Dodabetta Upper reservoir to the proposed
new TeServoir.
dam, &c. o s 34 i 3% 355 e
ground, flan and elevation .. £ 23 SRR
Survey and section for bye-wash & s Vot L e
Sections for piping from new reservoir to Sump above St. Stephen’s
Church. :

o R

Separate.

| Map of Ootaeamund—Soalo 6" = 1 mile showing areas supplied by | Lith
pgpoe from various sources. 7 ¢ mmﬁ"
: Burvey. |

F

(OOTACAMUND, _ (Signed)  G. T. WALCH,
8th March 1897. M. Inst. C. E.

P s

Note by the Chief Engineer, dated 25th May 1897, No. 827 D.

There are at present three sources of water-supply for Ootacamund—

(1) Marlimund reservoir,
(2) The spring above Old Ooty,
: (8) The Dodabetta reservoirs,
and Mr. Walch proposes to improve the supply from Marlimund both in quantity and
quality and to add two new sources of supply—one a pipe head reservoir on the Koda-
- pamund valley and the other a new reservoir at the back of Tiger Hill.
2. The improvements to ‘the Marlimund supply consist, first, in lining the
~ existing Snowdon channels with masonry and bringing more water to the southern one
by diversion of a stream above Government Gardens, second, in providing filtering
- arrangements and a service reservoir at the Snowdon pond site. If the first of these

jmprovements is carried out, Mr. Walch states in paragraph 26 of his report that
¢ fhere need be no doubt that the north-east monsoon rains will always leave the
reservoir full, and experience has shown that when this is the case, it never fails, even
with its supply channels in their present imperfect state, to meet all the demands
~ during the following year.” If this is accepted, there secms to me to be no reason for
 the coustruction of the new reservoir at Tiger Hill.

6
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3. Mr. Walch’s statement is made from experience, and there ean be little doyht
that he is correct, but it will perhaps be as well to test what he says by figures,

4. Supposing the reservoir to be empty at the beginnin
mensoon, say, lst June, the average rainfall dup h
October (4 months), is 21-78”; anq supposing one-third of this,
run-off, the amount received into the tank would be 836 million gallons, t
ment area being 528 acres. The amoant used at 20 gallons per heg
persons would be 29 million gallons, and the evaporahon‘ar}d absor
over the whole water-spread of 18 acres, would be 9:7 millioq gallons : therefore the
balance left in the reservoir at end of the south-wes}t monsoon, or on |t October, woulq
be 836 — (29 4 9'7) = 44-9 million, say, 45 million gallons,

5. The average rainfall during the north-east monsoon, say, 1st October to Ist
January, or 3 months, is 16-19”, and Supposing: one-fourth of this, or, say, 4"
off, the supply received would be 472 million gallons. The quantity used during thig

eriod will be 22 million gallons and the evaporation and absorption at 12", 48 million
. llons, so that at the end of the north-east monsoon, or lst January, there will be
8'25 +’ 47°7) — (22 4 4'8), or 65°9 million gallons, which would much more thay
i(ill the reservoir, its capacity being 545 mill.ior_l gallons. Now from 1st Jan_uary to
1st June the quantity used will be 361 million gallons and the evaporation and
absorption taken at 36” will be 145 million gallons, so that the total quantity required
during the 5 months will be 507, so that there would stil] be 3-8 million gallonp in
the reservoir on 1st June; but it must be remembered that Do credit has been given
for any rain that may fall between 1st J anuary and 1st June and the average oiﬁ these
5 months is 11-30”. So I think that there can be no doubt that the Marlimung
reservoir as improved by Mr. Walch’s proposals will meet all requirements as regardg
tity. I would further point out that T have taken the worst view of the case, for
qua:idering the nature of the catchment area, the run-off T have allowed is lovy, and
g??or evaporation and absorption over the whole water-spread of 18 acres 18, no
doubt, much above what it will be ; but in the absence of correet 1nformation I have
thoug,ht it well to err on the safe side. It must further be remembere(_i that 20
allons per head for a population 25 per cent. greater than at present is a very
ﬁbem.l allowance, and I doubt (if undue wastage is prevented) that it will ever be used
as the most part of the population is native. It may therefore be safely asserted
that, even in the worst year, the supply in the Marlimund reservoir will be ample.
Judé'ing from the rain registers for tho past 7 years tge variations are trifling, the
worst year giving a rainfall of '46:48” and the best 64-9 » the average as taken in the
foregoing calculation being 49-27.

rds the quality of the water in the Marlimund reservoir, I believe it
has b?e;al;i :o:slgeamned on qaccousltlt of the peat soil in catchment and bed and owing to
the chemical analysis being unfavourable. It has therefore b,een considered necessary
to provide filters and a service reservoir and also Anderson 8 revolvers at a cost of
RSP66 000. Though I hardly like to oppose the opinion of sanitary experts,I still think
thb:t b:afore such heavy expenditure is incurred, it would be well if it could be shown
th t’the health of the people in Ootacamund has suffered by the use of the water, It
.l 11 known that chemical analysis is useless to determine Whether_vfrater 18 whole-
ol ot, and, as Mr. Baldwin Latham, one of the greatest authorities on Sanitary
s I;n : sa ’s “the impure water of the chemist was not always unwholesome
Engmeerorg;vasyt’he pure water of the chemist always pure,” and again Professor
bkl B ronounced an opinion that water might be as pure as possible from ga
Huxlgy, . oint of view and yet be most deadly. Actual facts are tberefore more to be
cheml?itgpn than theory. .In this I am supported by the late Sanitary Commissioner
fiEpes :fraso Surgeon-General M. C. Furnell, M.LF.R.C.8,, who in his letter, No, 96, da?ed
. P 18gS4 to the Chief Secretary to Government, ‘Wrote as follows :— The
P Januf 5; all is that, if water has been drunk with impunity by people without an y
S ohl Ith, it would be folly to condemn it because chemists demonstrgte 1(’2
2ol i eaan, hundreds or thousands of grains of organic matter per litre’
0"“."3“!'5 > ma.lzo taken to the Mailimund water because the catchinent and the bed
Objections gvrf’jth reference to the former 1 will quote from W. Pole, r.r.s., a great
ar:hp e@tt).’ on ;uch matters. He writes as follows : —¢ There is however one kind of
authorl

, to be run

gt St e P

then be enough and the Marlimund water be used entirely for flushing
roads, extinguishing fires, &, This would necessitate the new rese
entirely separate pipe system of itg own, but this, T believe, would ¢

Rs. 66,000 proposed to be Spent on the filters, service reservoirs
revolvers at the Marlimund reservoir.

out by Mr. Walch in a very short time and it j
or two of the details,

these can be supplied by the Sanitary Engineer.,

PO Ao iy e A R
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effect to which water even from the highest Iand' is liable, namely,
peat. Most of these high lands contain in certaln spots masses of
in the shape of morasses or peat bogs. These collect the rain wa
when it flows away from them it carrieg with it small partiel :
matter which render it brown in colour, Thig Is no great detriment to the use of the
water ; the presence of these brown particles does not render it at all unwholesome -
but still it is objectionable to look at,” T believe it is still asserted by the Sanitary
authorities that, though the catchment area being peat may not be,’objectionable, tho
bed of the reservoir being so renders the water unwholesome. Thig is, I fancy, theory,
as I have seen no reason given for the assertion. I am therefore of opinion that
unless it can be shown that the health of the inhabitants of Ootacamund hag suffered
by the use of the Marlimund reseryoir water, there is no necessity to go to the expense
of filters and Anderson’s revolvers. At the same time to be perfectly safe, T would

follow Mr. Walch’s suggestion and acquire the Private land in the catchment basin of

the reservoir. What the cost of doing so will be is not stated, but probably it wil]

8 revolvers. The private
ir should be acquired for the same

reason.

7. Iam therefore of opinion that the n
and all that is necessary to do is to improve the Marlimy

igadvisable to expend Rs. 86,000 (cost of new

G88ma question that others must decide,
“Palley—This is, T consider, a very neces-

sary work and will supply some houses that pay water-tax though no water ig laid on,

The details have been carefully worked out ang the cost will be Rs. 8,740. An that
I would therefore Propose to do at present ag regard th

e water-supply of Ootacamund
18 i —
‘RS.
1st.~~To line the existing Snowdon channels with masonry anq
bring more water to the southern one by diversion of a
stream above Government Gardens , , & P .o 23,900
2nd.=~To construct a pipe head reservoir on the Kodapamund valley
stream .. . 3,740

3rd.—To acquire the private lands lying in the catchment areg of
the Marlimund and Dodabetta reservoirs o Cost unknown,
8. In case, however, my views are not accepted and it is sti]] considered advisahle
to construct the Tiger Hill reservoir, it is necessary that I should make Some remarks
about it. The catchment area as proposed will be 242 acres or not half that of the
Marlimund reservoir, Therefore it cannot by itself be considered as g sure supply for
the whole of the northern portion of Ootacamund now supplied from Marlimyng The
water is said to he very pure, but the bed of the resepvo: i
mund, and no doubt affer 5 time the Sanitary authorities wi]l say that filters anq
Anderson’s revolvers are Decessary as the water will probably become
9. The only advantage I can see in constructing this reservoir i ¢
mand the whole of the northern part of Ootacamund, and if jt is deci
it I would suggest that the supply to be drawn from it be limited to
drinking and cooking purposes, say, 5 gallons per head per diem. Th

hat it will com-
ded to construct
that reguired for

rvoir having ap
08t less than the
and Anderson’g

A

10. The scheme for the Ootacamund water-supply has been most carefully worked

8 only necessary for me to mention one

Kodapamund Vailey Scheme.—The details of the piping are not complete, but

Tiger Hill Dam.~The bottom width of thig should be increased to a1,
4
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11. There are no detailed estimates for filter be

12. T consider that if Anderson’s revol . 2
sk . SoRiaY T g }?evift :I:,f provided the size of the filter beds

The saving in this case would be abcut Rs. 18,00&1tm;;)§e1§g?xlﬁ n:; 11{3/' %%’nll)lid.
r. Walch’s

ePol‘t gives some infurmation about the ann 1 an f
T ua.l mainten: ce o
Anderson’s revolvers,

but from it I cannot clearly make out
Qotacamund. g ut what would be the cost in the case of

(Signed)  D. McNEIL CAMPBELL, Colonel, R.E
Ty Sy
Chief Engineer.
Endorsement—No. 328 D., dated 25th May 1897. ?
Transferred to the Local and Municipal Department |

(Signed) D. McNEIL CAMPBELL, Colonel R.E
Seeretary to Govemmcnt: P. W.D

ds and service Teservoirs

Orper—No. 2156 M., dated 2nd October 1897.

In G.O., No. 298 W., dated 24th January 1896, recorded in \
dated 27th February 1896, Mr. G. T. Walc]:ywas re’quested to dgg-;l go.lgég M;l’
estimates for the improvement of the water-supply of Ootacamund in accordgnc,i,s a'léh
the recommendations made by the Sanitary Board in its Proceedings, No. 2286 dzg d
14th August 1895. With the first paper read above, the Chief Engincer ,Puhf'
Works Departent, forwards for the orders of Government the proposals mad - il Mlc
“Waleh, which, with the estimated cost, are briefly as follows :— Lo
B

/7N (1) To line the existing Snowdon channels with masonry and to RS'
divert into the southern channel a stream above the Govern-
nment gardens .. e i B ) R e 23,900
(2) To provide filtering arrangements and a service reservoir at the g
anWdOU pOIldS .o .. . .o . g . 66 000
“™ (3) To construct a pipe head reservoir on the Kodapamund valley :
stream .. o oy i . ia i oos 3,740
o+ (4) To conduct the water from this new reservoir to the houses f
along the Kelso road and to the villages of Kodapamund
and Vannarpetta .o i 8,060

(5) To construct another new reservoir on the strean.l'ﬁowir;é
through the Craigmore forest reserves at the back of Tiger

}_{ill .. L] LI .l! l'C el .. .o 47’400
(6) To conduct the water from this reservoir to the “ Sump” on

the existing main above St. Stephen’s Church and there

connect with the present distributary system I .. 38,600

————
Total .. 1,87,700

Mr. Walch also recommends the acquisition of the private lands lying in the
catchment basins of the Marlimund and Dodabetta reservoirs and the proposed new
reservoir on Tiger Hill, and of about nine acres of land in connection with the ¢ Qg
Ooty ” supply. _

2. The Chief Engineer, Public Works Department, considers that the construc-
tion 'of a new reservoir on Tiger Hill is unnecessary, as according to Mr. Walch
himsqlf-'&@re_ will be an ample supply of water in the Marlimund reservoir if the first
of the improvements suggested by him is carried out. Also as to the filtering
arrangements at the Snowdon ponds, the Chief Engineer considers that unless it can be
shown that the health of the inhabitants of Ootacamund has suffered by the use of the
water of the Marlimund reservoir, these expensive arrangements need not be undertaken.
e considers it sufficient if the first and third of Mr. Walch’s proposals are adopted
and if the private lands lying in the catchment areas of the Marlimund and Dodabetta
reservoirs are acquired. ,

3. The Government agrees with the Chief Engineer with regard to the works
referred to in items (1), (3) and (4) of Mr. Waleh’s recommendations and the works

- R o e 5 A0
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should be carried out at once. These measures will secure a sqfﬁcient supply to meet
the requirements of the town for some time to come, and nothing more is necessary,

at all events for the present.

4. With regard to the quality of the Marlimund water and the necessity of filter-
ing it, the Government has consulted some of the medical officers who have recent]
had extensive practice in Ootacamund, and has ascertained that they are unable to
aseribe the causation of disease to the use of that water, and that in their experience
they did not find any difference in health or mortality among the population residing
north and south of the lake, attributable to their using respectively the Marlimund
and the Dodabetta water, which latter is admittedly a most wholesome water. In
these circumstances, the Government is of opinion that the scheme for the filtration
of the Marlimund water is not required. If it is found to be necessary hereafter, it
may then be taken up.

5. Nor does the Government consider it necessary to acquire the catchment area
of the Marlimund reservoir. No doubt if this area were manured to any consider-
able extent, the quality of the water would be deteriorated ; but under section 145
and sub-section (1) of section 228-A of the Madras District Municipalities Act IV of
1884, as amended by Aect III of 1897, the municipal council has sufficient powers
of control over the drainage areas of sources of water-supply to maintain them in as
uncontaminated a state as can reasonably be required ; and it may for this purpose, on
payment, in certain circumstances, of compensation, prohibit or regulate the eultivation
of any crop, the use of any manure or the irrigation of land in any specified manner, if
such cultivation, manure or irrigation is, in the opinion of the Sanitary Commissioner,
injurious to the public health. The Sanitary Commissioner is accordingly requested
to report as to the kinds of cultivation, if any, and of manure, which he considers
should be prohibited within the catchment basin of this and other water-supply
reservoirs. The Collector is also requested to see that no Government land situated
within any such area, including that mentioned in the following paragraph, is granted
to any person without the previous sanction of Government.

6. With regard to the construction of a new reservoir on Tiger Hill, His Excel-
lency the Governor in Council considers that, as no immediate necessity for an
additional supply from this quarter has been shown, the proposal may, as recommended
by the Chief Engineer, be postponed. As it may perhaps be desirable to carry out
this work at some future date, when the population of the town expands, as it may
reasonably be expected to do, the Government is of opinion that the municipal council
would be well advised to acquire at once that portion of the catchment area which is
private property since the cost of acquisition will probably be much less now than it will
be in the future. It also seems desirable that the private lands in the catchment
basin of the Dodabetta reservoir should be acquired now. The Collector is accord-
ingly requested to make an estimate of the cost of the acquisition of these lands and
submit the same to Government at an early date. The municipal council should
report whether the proposals now made by Government in regard to the improvement
of the water-supply of the town meet with its approval. Its reply should be expedited
go that mo time may be lost in beginning such works as it may be determined to
carry out, especially those mentioned in paragraph 3.

7. The thanks of Government are due to Mr. Walch for his thorough investiga-
.on and his valuable report. Separate orders have been issued directing the payment

E) him of the balance of his professional fee amounting to Rs. 1,830.
/

(True Extract.)

ecretary to Government.

To the Chairman, Municipal Council, Ootacamund.
the Collector of the Nilgiris. :

5 the V'ublic Works Department. "

” G.T. Walch, Beq.

”

g£xd. A. Raitt. i
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\ Water-supply.

; Passing orders on the proposals of Mr. G. T, Walch for the improvement of the — ,o;
Ootacamund. : '
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following paper :—
Endorsement, in the Public Works Department, No. 328 D., dated 25th May 189

Read—the following papers : — Y 7.
Letter from G. T. Waleh, Esq., dated 15th March 1897.

Note by the Chief Engineer, dated 25th May 1897, No. 327 D
There are at present three sources of water-supply for Ootacamund—

(1) Marlimund reservoir,

(2) The spring above Old Oot
(3) The Dodabetta reservoirs, -

and Mr. Walch proposes to improve the supply from Marli ! i
quality and to add two new sources of sup;I))lI))rZ-one a p?}fg?;%dr;?;}\lzg}l quantity and
pamund valley and the other a new reservoir at the back of Tiger Hilllr on the Koda-
2. The improvements to the Marlimund suppl i JRdang 3
existing Snowdon channels with masonry and brinin)l?l)gym((:l(');l S\)vlvsaﬁerﬁtljtt’hem lu};lng the
by diversion of a stream above Government Gardens, second, in rovids'mut e sy
arrangements and a service reservoir at the Snowdon pond site. lrf) the fl,:;g filterin
improvements is carried out, Mr. Walch states in paragraph 26 of hi st of these
“ there need be no doubt that the north-east monsoon rains will alwls relport that
reservoir full, and experience has shown that when this is the case, it negg: f e%:e 5
with its supply channels in their present imperfect state, to meet all thea& , éven
during the following year.” If this is accepted, there seems to me to be P s
the construction of the new reservoir at Tiger Hill. Tio reason for

3. Mr. Walch’s statement is made from experience, and th: i
that he is correct, but it will perhaps be as well to test ;vhat he es;ey:all)lybi‘iagllll?:: o

4. Supposing the reservoir to be empty at the beginnin
monsoon, say, lst J une, the average rainfally during tha’? mons%o(l)mf ltgt? Jsgzzht; Wfst
October (4 months), is 21-78"; and supposing one-third of this, or ;ay b bo t}?t
run-off, the amount received into the tank would be 83-6 million ;;allor’ls ,the et he
ment area being 628 acres. The amoant used at 20 gallons per head,for 1(328(;30(;
persons would be 29 million gallons, and the evaporation and absorption, taken at‘: 24"
over the whole water-spread of 18 acres, would be 9:7 million gallons : ’therefore tI‘:
balance left in the reservoir at end of the south-west monsoon, or on 1st October, wo 13
be 836 — (29 + 97) = 449 million, say, 45 million gallons, i
5. The average rainfall during the north-east monsoon, say, 1st Octo
January, or 3 months, is 16-19”, and supposing one-fourth of ,this?,or, say, 4",b f: }fg rlusz
off, the supply recei-ved would be 472 million gallons. The quantity used during this
period will be 22 million gallons and the evaporation and absorption at 12”, 48 million
llons, so that at the end of the north-east monsoon, or 1st January, there will be
(45 47°7) — (22 + 4:8), or 65:9 million gallons, which would much more than
fill the reservoir, its capacity being 54'5 million gallons. Now from lst January to

S e
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1st June the quantity used will be 36 million gallons and the evaporation and
absorption taken at 36" will be 145 million gallons, so that the total quantity required
during the 5 months will be 50-7, so that there would still be 3-8 million gallons in
the reservoir on 1st June; but it must be remembered that no credit has been given
for any rain that ma £all between 1st January and lst June and the average of these
& months is 11-80”. So 1 think that there can be no doubt that the Marlimund
reservoir as improved by Mr. Walch’s proposals will meet all requirements as regards
quantity. I would further point out that I have taken the worst view of the case, for
considering the nature of the catchment area, the run-off I have allowed is low, and
6’ for evaporation and absorption over the whole water-spread of 18 acres 18, 1O
doubt, much above what it will be ; but in the absence of correct information I have
thought it well to err on the safe side. It must further be remembered that 20
gallons per head for a population 25 per cent. greater than at present is a very
Iberal allowance, and I doubt (if undue wastage is prevented) that it will ever be used
as the most part of the population is native. It may therefore be safely asserted
that, even in the worst year, the supply in the Marlimund reservoir will be ample.
Judging from the rain registers for the past 7 years the variations are trifling, the
worst year giving a "rainfall of "46-48" and the best 649", the average as taken in the

foregoing calculation being 49-27.

6. As regards the quality of the water in the Marlimund reservoir, I believe it
has been condemned on account of the peat soil in catchment and bed and owing to
the chemical analysis being unfavourable. It has therefore been considered necessary
to provide filters and a service reservoir and also “Anderson’s revolyers at a cost of
Rs. 66,000. Though I hardly like to oppose the opinion of sanitary experts,I still think
that, before such heavy expenditure is incurred, it would be well if it could be shown
that the health of the people in Ootacamund has suffered by the use of the water. It
is well known that chemical analysis is useless to determine whether water is whole-
some or not, and, as Mr. Baldwin Latham, one of thé greatest authorities on Sanitary
Engineering, says, “ the impure water of the chemist was not always unwholesome
water, nor was the pure water of the chemist always pure,” and again Professor
Huxley pronounced an opinion that water might be as pure as possible from a
chemist’s point of view and yet be most deadly. Actual facts are therefore more to be
depended on than theory. 1n this I am supported by the late Sanitary Commissioner
for Madras, Surgeon-General M. C. Furnell, M.1.F.R 08, who in his letter, No. 96, dated
31st January 1884, to the Chief Secretary to Government, wrote as follows :—* The
outeome of it all is that, if water has been drunk with impunity by people without any
injury to health, it would be folly to condemn it because chemists demonstrate it
contains so many hundreds or thousands of grains of organic matter per litre.”
Objections are also taken to the Marlimund water because the catchment and the bed

ith reference to the former I will quote from W. Pole, F.R.s., a great

are peat. W
authority on such matters. He writes as followsl:—¢ There is however one kind of

effect to which water even from the highest land is liable, namely, to discolouration by
peat. Most of these high lands contain in certain spots masses of decaying vegetation
in the shape of morasses or peat bogs. These collect the rain water like sponges and
when it flows away from them it carries with it small particles of the vegetable
matter which render it brown in eolour. This is no great detriment to the use of the
water ; the presence of these brown particles does not render it at all unwholesome :
but still it is objectionable to look at.” T believe it is still asserted by the Sanitary
authorities that, though the catchment area being peat may not be’objectionable, the
bed of the reservoir being so renders the water unwholesome. Thisis, I fancy, theory,
as I have seen mo reason given for the assertion. I am therefore of opinion that
unless it can be shown that the health of ‘the inhabitants of Ootacamund has suffered
by the use of the Marlimund reservoir water, there is no necessity to go to the expense
of filters and Anderson’s revolvers. At the same time to be perfectly safe, I would

_ follow Mr. Walch’s suggestion and aequire the private land in the catchment basin of

the reservoir. What the cost of doing so will be is not stated, but probably it will
not amount to Rs. 66,300—the cost of filters and Anderson’s revolvers. The private
lands in the catchment area of the Dodabetta reservoir should be acquired for the same

reason.
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Orprr—No. 2156 M., dated 2nd October 1897.

In G.0., No. 298 W., dated 24th January 1896, recorded in G.O., No. 349 M.,
dated 27th February 1896, Mr. G. T. Walch was requested to draw up plans and
estimates for the improvement of the water-supply of Ootacamund in accordance with
the recommendations made by the Sanitary Board in its Proceedings, No. 2286, dated
14th August 1895. With the first paper read above, the Chief Engineer, Public
Works Department, forwards for the orders of Government the proposals made by Mr.
Walch which, with the estimated cost, are briefly as follows : —

7. I am therefore of opinion that the new Tiger Hi Sk !
and all that is necessary to do is to improve the Ma%ljmu;g r:zg)‘ir;: not required
Mr. Walch. The objection to this is that some houses on high Erottfid ?gglfsted b
will not be supplied ; but whether it is advisable to expend Rs. 86.000 0 tste no
reservoir and piping) to attain this object is a question that others must d(:(?ideOf new

Pipe Head Reservoir on the Kodapamund Valley—This is, T consi
sary work and will supply some houses that pay water-tax tﬁougﬂgev?a?e:zylalilgcgj

The details have been carefully worked out and the cost will be Rs. 3,740. All that RS

]_: would therefore propose to do at present as regard the water-supply of Qotacamund (1) To line the existing Snowdon channels with masonry and to
18 :— divert into the southern channel a stream above the Govern-

; I3 RS, nent gardens .. .o o' e e b SUE P3000
laet.---'Io’b line the exlstzng Smilwdon :l}:annels v;)ith masonry and (2) To provide filtering arrangements and a service reservoir at the

ring more water to the southern ome by diversion of a Snowdon ponds .o {5 5, S & .. 66,000
Tstrea.n; abzve (?rovilmatgent Gardens by s .o <. 23900 (3) To construct a pipe head reservoir on the Kodapamund valley

9nd.—To construct a pipe head reservoir on the Kodapamund valley stream .. oy A Ao 450 & A e 3,740
stream .. .. it e R "o .o e 3,740 (4) To conduct the water from this new reservoir to the houses
3rd.—To acquire the private lands lying in 'Ehe catchment area of along the Kelso road and to the villages of Kodapamund

the Marlimund and Dodabetta reservoirs .. ol Vi Cost unknown. and Vannarpetta v 5 8,060

(5) To construct another mew reservoir on the stream flowing
through the Craigmore forest reserves at the back of Tiger
ERIE e o .o o A 94 & oo 47400
(6) To conduct the water from this reservoir to the “ Sump” on
the existing main above St. Stephen’s Church and there
connect with the present distributary system ~ .. .. 38,600

8. In case, however, my views are not accepted and it isstill considered advisable
to construct the Tiger Hill reservoir, it is necessary that I should make some remarks
about it. The catchment area as proposed will be 242 acres or not half that of the
Marlimund reservoir. Therefore it cannot by itself be considered as a sure supply for
the whole of the northern portion of Ootacamund now supplied from Marlimund. "The
water is said to be very pure, but the bed of the reservoir contains peat as at Marli-
mund, and no doubt after a time the Sanitary a_uthorities will say that filters and
Anderson’s revolvers are necessary as the water will probably become discoloured.,

9. The only advantage I can see in constructing this reservoir is that it will com-
mand the whole of the northern part of Ootacamund, and if it is decided to construct
it T would suggest that the supply to be drawn from it be limited to that required for
drinking and cooking purposes, say, 5 gallons per hea.d per diem. 'The capacity would
then be enough and the Marlimund water be used entirely for flushing drains, watering
roads, extinguishing fires, &e. This would necessitate the new reservoir having an
entirely separate pipe system of its own, but this, I believe, would cost less than the
Rs. 66,000 proposed to be spent on the filters, service reservoirs and Anderson’s
revolvers at the Marlimund reservoir. :

10. The scheme for the Ootacamund water-supply has been most carefully worked
out by Mr. Walch in a very short time and it is only necessary for me to mention one
or two of the details.

Kodapamund_ Valley Scheme.—The details of the piping are not complete, but
these can be supplied by the Sanitary Engineer. :

Tiger Hill Dam.—The bottom width of this should be increased to 27'.

11. There are no detailed estimates for filter beds and service reservoirs.

12. T consider that if Anderson’s revolvers are provided the size of the filter beds
may be reduced by about one-half as the rate of filtration can be nearly doubled.
The saving in this case would be about Rs. 18,000. Appendix A of Mr. Walch’s
report gives some information about the annual maintenance of Anderson’s revolt:ers,
but from it I cannot clearly make out what would be the cost in the case of

Ootacamund.

——

Total .. 1,87,700

Mr. Walch also recommends the acquisition of the private lands lying in the
catchment basins of the Marlimund and Dodabetta reservoirs and the proposed new
reservoir on Tiger Hill, and of about nine acres of land in connection with the ¢ Old
Qoty ” supply.

2. The Chief Engineer, Public Works Department, considers that the construc-
tion of a new reservoir on Tiger Hill is unnecessary, as according to Mr. Walch
himself there will be an ample supply of water in the Marlimund reservoir if the first
of the improvements suggested by him 1s carried out. Also as to the filtering
arrangements at the Snowdon ponds, the Chief Engineer considers that unless it can be
shown that the health of the inhabitants of Ootacamund has suffered by the use of the
water of the Marlimund reservoir, these expensive arrangements need not be undertaken.
He considers it sufficient if the first and third of Mr. Walch’s proposals are adopted
and if the private lands lying in the catchment areas of the Marlimund and Dodabetta
reservoirs are acquired.

3. The Government agrees with the Chief Engineer with regard to the works
referred to in items (1), (3) and (4) of Mr. Walch’s recommendations and the works
should be carried out at once. These measures will secure a sufficient supply to meet
the requirements of the town for some time to come, and nothing more is necessary,
at all events, for the present.

4. With regard to the quality of the Marlimund water and the necessity of filter-
ing it, the Government has consulted some of the medical officers who have recently
had extensive practice in Ootacamund, and has ascertained that they are unable to

they did not find any difference in health or mortality among the population residing
north and south of the lake, attributable to their using respectively the Marlimund
and the Dodabetta water, which latter is admittedly a most wholesome water. In
these circumstances, the Government is of opinion that the scheme for the filtration
of the Marlimund water is not required. If it is found to be necessary hereafter, it
may then be taken up.

5. Nor does the Government consider it necessary to acquire the eatchment area
of the Marlimund reservoir. No doubt if this area were manured to any consider-
able extent the quality of the water would be deteriorated ; but under section 145

(Signed) ~ D. McNEIL CAMPBELL, Colonel, R.E.,
Chief Engineer.

e e

Endorsemeni—No. 328 D., dated 25th May 1897.
Transferred to the Local and Municipal Department.

i D. McNEIL CAMPBELL, Colonel, R.E.,
(Signed) 3 Secretary to G'O;;emmmt,’ P.W.D.

ascribe the causation of disease to the use of that water, and that in their experience |
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and sub-section (1) of section 228-A of the Mad istri ey |
1884, as amended by Act ITT of 1897, the i e G TS Aok Y
of control over the drainage areas of sources of wa1'A=.n'-sup‘ll);1‘1 to tioiss bowert
nncontam{mted a state as can reasonably be required ; and 'i{ Son n;amta.m them in as
payment, in certain circumstances, of compensation, prohibit o re?;nf:t thtllf PRTPORCS. Gt
of any crop, j:he use of any manure or the irrigation of land in any o Sie oultlvation
such cultivation, manure or irrigation is, in the opinion of the smyﬁspemﬁed nauner, 1§
injurious to the public health. The Sanitary Commissioner is o] oger,
to report as to the kinds of cultivation, if any, and of manure, which 13; et
should be prohibited within the catchment basin of this atid other meomam ;
reservoirs. 'The Collector is also requested to see that 10 Government hnd"'.'“PPly, 5
within any such area, including that mentioned in the following paragraph ismw
to any person without the previous sanction of Government. . iR
6. With regard to the construction of a new reservoir on Tiger ] 3 e
lency the Governor in Council considers that, as no immed.ia%:rggémg;s E,x gy
additional supply from this quarter has been shown, the proposal may, as reoc)mme;dg
by the Chief Tngineer, be postponed. As it may perhaps be desirable to carry out
this work at some future date, when the population of the town expands, as it m:
reasonably be expected to do, the Government is of opinion that the munici,pal eounciyi
would be well advised to acquire at once that portion of the catchment area which is
private property since the cost of acquisition will probably be much less now than it will
be in the future, It also seems desirable that the private lands in the catchment
basin of the Dodabetta reservoir should be acquired now. The Collector is accord-
ingly requested to make an estimate of the cost of the acquisition of these lands and
submit the same to Government at an early date. The municipal council should
report whether the proposals now made by Government in regard to the improvement
of the water-supply of the town meet with its approval. Its reply should be expedited
g0 that mo time may be lost in beginning such works as it may be determined to
carry out, especially those mentioned in paragraph 3.
7. The thanks of Government are due to Mr. Walch for his thorough investiga-
tion and his valuable report. Separate orders have been issued directing the payment
to him of the balance of his professiona} fee, amounting to Rs. 1,830.

-

(True Extract) W '

NS
7 Becretary to Government.

To the Chairman, Municipal Council, O
. the Collector of the Nilgiri

. the Public Works Department, -

» G- Tl Wath’ Esq'
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following paper :—
‘& Endorsement, in the Public Works Department, No. 328 D., dated 25th May 1897.
Read—the following papers :—
Letter from G. T. Walch, Esq., dated 15th March 1897,

Note by the Chief Engineer, dated 25th May 1897, No. 827 D.
There are at present three sources of water-supply for Ootacamund—

(1) Marlimund reservoir,
(2) The spring above Old Ooty,
(3) The Dodabetta reservoirs,

and Mr. Walch proposes to improve the supply from Marlimund both in quantity and
quality and to add two new sources of supply—one a pipe head reservoir on the Koda-
pamund valley and the other a new reservoir at the back of Tiger Hill. ;

2. The improvements to the Marlimund supply consist, first, in lining the
existipg Spowdon channels with masonry and bringing more water to the southern one
by diversion of a stream above Government Gardens, second, in providing filtering
arrangements and a service reservoir at the Snowdon pond site. 1f the ﬁrgt of these
improvements is carried out, Mr. Walch states in paragraph 26 of his report that
¢ there need be no doubt that the north-east monsoon rains will always leave the
reservoir full, and experience has shown that when this is the case, it never fails, even
with its supply channels in their present imperfeet state, to meet all the demands
during the following year.” If this is accepted, there seems to me to be no reason for
the construction of the new reservoir at Tiger Hill,

3. Mr. Walch’s statement is made from experience, and there can be little doubt
that he is correct, but it will perhaps be as well to test what he says by figures.

4, Supposing the reservoir to be empty at the beginning of the south-west
monsoon, say, lst June, the average rainfall during that monsoon, 1st June to Ist
October (4 months), is 21-78"; and supposing one-third of this, or, say, 7% to be the
run-off, the amount received into the tank would be 83:6 million gallons, the catch-
ment area being 528 acres. The amount used at 20 gallons per head for 12,000

rsons would be 29 million gallons, and the evaporation and absorption, taken at 24"
over the whole water-spread of 18 acres, would be 97 million gallons: therefore the
balance left in the reservoirat end of the south-west monsoon, or on 1st October, would
be 836 — (29 + 9°7) = 449 million, say, 45 million gallons,

5. The average rainfall during the north-east monsoon, say, Ist October to Ist
January, or 3 months, is 16197 and supposing one-fourth of this, or, say, 4", to be run
off, the supply received would be 472 million gallons. The quantity used during this

eriod will be 22 million gallons and the evaporation and absorption at 12", 4:8 million
llons, so that at the end of the north-east monsoon, or 1st January, there will be
45 + A7) — (22 + 4-8), or 659 mllhot} gahons, which would much more than
#ill the reservoir, its capacity being 545 million gallons. Now from lst January to

P
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used will be 361 million gallons 1zland tlie evaporation and
. 6" will be 14°5 million gallons, so that the tota quantity required
absqrptl(t)llll tgkg(l);zh?fwill be 50°7, so that 't%ere would still be 38 million ygall(cl)ns in
e vgir on 1st June; but it must be remembered that no credit has been given
g rese:ain that may fall between 1st January and 1st June and the average of these
gmr.n?xllyt’hs ;s 11-30”. " So I think that there can be no doubt that the Marlimund
servoir as improved by Mr. Walch’s proposals will meet all requirements as regards
r‘:mntity. I would further point out that I have taken the worst view of the case, for
gonsidering the nature of the catchment area, the run-off I have allowed is low, and
6' for evaporation and absorption over the whole water-spread of 18 acres 1s, mo
doubt, much above what it will be ; but in the absence of correct information I have
thought it well to err on the safe side. It must further be remembered that 20
gallons per head for a population 25 per cent. greater than at present is a very
liberal allowance, and I doubt (if undue wastage is prevented) that it will ever be used
as the most part of the population is native. It may therefore b_e sqfely asserted
that, even in the worst year, the supply in the Marlimund reservoir will be ample.
Judging from the rain registers for the past 7 years the variations are trifling, the
worst year giving a rainfall of *46-48"” and the best 64'9”, the average as taken in the
foregoing calculation being 49-27.

6. As regards the quality of the water in the Marlimund reservoir, I believe it
has been condemned on account of the peat soil in catchment and bed and owing to
the chemical analysis being unfavourable. It has therefore been considered necessary
to provide filters and a_service reservoir and also Anderson’s revolvers at a cost of
Rs. 66,000. Though I hardly like to oppose the opinion of sanitary experts,I still think
that, before such heavy expenditure is incurred, it would be well if it could be shown
that the health of the people in Ootacamund has suffered by the use of the water. It
is well known that chemical analysis is useless to determine whether water is whole-
some or not, and, as Mr. Baldwin Latham, one of the greatest authorities on Sanitary

1st Junme the quantity

" Engineering, says, ¢ the impure water of the chemist was not always unwholesome

water, nor was the pure water of the chemist always pure,” and again Professor
Huxley pronounced an opinion that water might be as pure as possible from a
chemist’s point of view and yet be most deadly. Actual facts are therefore more to be
depended on than theory. In this I am supported by the late Sanitary Commissioner
for Madras, Surgeon-Gteneral M. C. Furnell, m.1.7.R ¢.8., who in his letter, No. 96, dated
31st January 1884, to the Chief Secretary to Government, wrote as follows :—¢ The
outcome of it all is that, if water has been drunk with impunity by people without any
injury to health, it would be folly to condemn it because chemists demonstrate it
coutains so many hundreds or thousands of grains of organic matter per litre.”
Objections are also taken to the Marlimund water because the catchment and the bed
are peat. With reference to the former I will quote from W. Pole, r.r.8., a great
authority on such matters. He writes as followsl:—¢ There is however one kind of
effect to which water even from the highest land is liable, namely, to discolouration by
peat. Most of these high lands contain in eertain spots masses of decaying vegetation
in the shape of morasses or peat bogs. These collect the rain water like sponges and
when it flows away from them it carries with it small particles of the vegetable
matter which render it brown in colour. . This is no great detriment to the use of the
water ; the presence of these brown particles does not render it at all unwholesome :
but still it is objectionable to look at.” T believe it is still asserted by the Sanitary
authorities that, though the catchment area being peat may not be'objectionable, the
bed of the reservoir being so renders the water unwholesome. This is, I fancy, theory,
as [ have seen no reason given for the assertion. I am therefore of opinion that
unless it can be shown that the health of the inhabitants of Ootacamund has suffered
by the use of the Marlimund reservoir water, there is no necessity to go to the expense
of filters and Anderson’s revolvers. At the same time to be perfectly safe, I would
follow Mr. Walch’s suggestion and acquire the private land in the catchment basin of
the reservoir. What the cost of doing so will be is not stated, but probably it will
not amount to Rs. 66,300—the cost of filters and Anderson’s revolvers. The private
lands in the catchment area of the Dodabetta reservoir should be acquired for the same

reason.
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7. Iam therefore of opinion that the new Tiger Hill reservoir is not required
and all that is necessary to do is to improve the Marlimund reservoir as suggested by
Mr. Walch. The objection to this is that some houses on high ground to the north
will not be supplied ; but whether it is advisable to expend Rs. 86,000 (cost of new
reservoir and piping) to attain this object is a question that others must decide.

Pipe Head Reservoir on the Kodapamund Valley —This is, I consider, a very neces-
sary work and will supply some houses that pay water-tax though no water is laid on.
The details have been carefully worked out and the cost will be Rs. 3,740. All that
I would therefore propose to do at present as regard the water-supply of Ootacamund
5 o :

1st.-~To line the existing Snowdon channels with masonry and 5
bring more water to the southern ome by diversion of a
stream above Government Gardens .. é o .. 23900
9nd.—To construct a pipe head reservoir on the Kodapamund valley -
stream .. 3 N 3,740

3rd.—To acquire the private Tands I;Ii.ng in the catchment area of
the Marlimund and Dodabetta reservoirs .. .o o Cost unknown.,

8. In case, however, my views are not accepted and it is still considered advisable
to construct the Tiger Hill reservoir, it is necessary that I should make some remarks
about it. The catchment area as proposed will be 242 acres or not half that of the
Marlimund reservoir. Therefore it cannot by itself be considered as a sure supply for
the whole of the northern portion of Ootacamund now supplied from Marlimund. The
water is said to be very pure, but the bed of the reservoir contains peat as at Marli-
mund, and no doubt after a time the Sanitary authorities will say that filters and
Anderson’s revolvers are necessary as the water will probably become discoloured.

9. The only advantage T can see in constructing this reservoir is that it will com-
mand the whole of the northern part of Ootacamund, and if it is decided to construct
it T would suggest that the supply to be drawn from it be limited to that required for
drinking and cooking purposes, say, 5 gallons per head per diem. The capacity would
then be enough and the Marlimund water be used enjcirely for flushing drains, watering
roads, extinguishing fires, &e. This would neqess1tate .the new reservoir having an
entirely separate pipe system of its own, but this, I believe, would cost less than the
Rs. 66,000 proposed to be spent on the filters, service reservoirs and Anderson’s
revolvers at the Marlimund reservoir.

10. The scheme for the Ootacamund water-supply has been most carefully worked
out by Mr. Walch in a very short time and it is only necessary for me to mention one
or two of the details.

Kodapamund_Valley Scheme.—The details of the piping are not complete, but
these can be supplied by the Sanitary Engineer.

Tiger Hill Dam.—The bottom width of this should be increased to 27'.

11. There are no detailed estimates for filter beds and service reservoirs.

12. T consider that if Anderson’s revolvers are provided the size of the filter beds
may be reduced by about one-half as the rate of filtration can be nearly doubled.
The saving in this case would be about Rs. 18,000. Appendix A of Mr. Walch’s
report gives some information about the annnal maintenance of Anderson’s revolvers,
but from it I cannot clearly make out what would be the cost in the case of
‘Qotacamund.

(Signed ) D. McNEIL CAMPBELL, Colonel, R.E.,
: Chief Engineer.

Endorsemeni—No. 328 D., dated 25th May 1897.
Transferred to the Local and Municipal Department.

(Signed)  D. McNEIL CAMPBELL, Colonel, R.E.,
Secretary to Government, P.W.D.,
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r—No. 2156 M., dated 2nd October 1897.

In G.O., No. 298 W., dated 24th January 1896, recorded in G.O., No. 349 M.,
dated 27t1.1 February 1896, Mr. G. T. Walch was requested to draw up plans and
aﬁmates for the improvement of the water-supply of Ootacamund in accordance with
fﬁe recommendations made by the Sanitary Board in its Proceedings, No. 2286, dated
]4th August 1895. With the first paper read above, the Chief Engineer, Publie
Works Department, forwards for the orders of Government the proposals made by Mr.
Walch, which, with the estimated cost, are briefly as follows :—

ORDE

BS.

(1) To line the existing Snowdon channels with masonry and to

divert into the southern channel a stream above the Govern-

nient gardens .. s <% ¥4 2 i o 23900
(2) To provide filtering arrangements and a service reservoir at the

Snowdon ponds oo oH o S ot .. 66,000
(8) To construct a pipe head reservoir on the Kodapamund valley

stream .. L% it o 2 5V o e 3,740
(4) To conduct the water from this new reservoir to the houses

along the Kelso road and to the villages of Kodapamund

and Vanuarpetta o b . .. .o 8,060
(5) To construct another new reservoir on the stream flowing

through the Craigmore forest reserves at the back of Tiger

Bk 5. « %) oo s 3G A o ee 47400
(8) To conduct the water from this reservoir to the “ Sump” on

the existing main above St. Stephen’s Church and there

conneet with the present distributary system oo our o 98,600

. Total .. 1,87,700

Mr. Walch also recommends the acquisition of the private lands lying in the
catchment basins of the Marlimund and Dodabetta reservoirs and the proposed new
reservoir on Tiger Hill, and of about nine acres of land in connection with the ¢ Old
Qoty 7’ supply.

9. The Chief Engineer, Public Works Department, considers that the construc-
tion of a new reservoir on Tiger Hill is unnecessary, as according to Mr. Walch
himself there will be an ample supply of water in the Marlimund reservoir if the first
of the improvements suggested by him is carried out. Also as to the filtering
arrangements at the Snowdon ponds, the Chief Engineer considers that unless it can be
chown that the health of the inhabitants of Ootacamund has suffered by the use of the
water of the Marlimund reservoir, these expensive arrangements need not be undertaken.
He considets it sufficient if the first and third of Mr. Waleh’s proposals are adopted
and if the private lands lying in the catchment areas of the Marlimuud and Dodabetta
reservoirs are acquired.

3. The Government agrees with the Chief Engineer with regard to the works
referred to in items (1), (3) and (4) of Mr. Walch’s recommendations and the works
should be carried out at once. These measures will secure a sufficient supply to meet
the requirements of the town for some time to come, and nothing more is necessary,
at all events, for the present.

4, With regard to the quality of the Marlimund water and the necessity of filter-
ing it, the Government has consulted some of the medical officers who have recently
had extensive practice in Ootacamund, and has ascertained that they are unable to
ascribe the causation of disease to the use of that water, and that in their experience
they did not find any difference in health or mortality among the population residing
north and south of the lake, attributable to their using respectively the Marlimund
and the Dodabetta water, which latter is admittedly a most wholesome water. In
these circumstances, the Government is of opinion that the scheme for the filtration
of the Marlimund water is not required. Ifit is found to be necessary hereafter, it
may then be taken up.

5 Nor does the Government consider it necessary to acquire the catchment area
of the Marlimund reservoir. No doubt if this area were manured to any consider-
able extent the quality of the water would be deteriorated ; but under section 145
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To the Chairman, Municipal Council, Ootacamund.
gIris.
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1884, as amended by Act III of 1897, the municipal council has sufficient powers

of control over the drainage areas of sources of water-supply to maintain them in as
uncontaminated a state as can reasonably be required ; and it may for this purpose, on
payment, in certain circumstances, of compensation, prohibit or regulate the eultiva’tion

of any crop, the use of any manure or the irrigation of land in any specified manner, if

such cultivation, manure or irrigation is, in the opinion of the Sani Commission:ar .
injurious to the public health. The Sanitary Commissioner is accordingly reqnegte(i X,
to report as to the kinds of cultivation, if any, and of manure, which he considers \
should be prohibited within the catchment basin of this and other water-su 1
reservoirs. The Collector is also requested to see that no Government land sitnglt)eﬁ
within any such area, including that mentioned in the following paragraph, is granted
to any person without the previous sanction of Government. 5

6. With regard to the construction of a new reservoir on Tiger Hill, His Excel-
lency the Governor in Council considers that, as no immediate necessity for an
additional supply from this quarter has been shown, the proposal may, as recommended
by the Chief Engineer, be postponed. As it may perhaps be desirable to carry out
this work at some future date, when the population of the town expands, as it may
reasonably be expected to do, the Government is of opinion that the municipal council
would be well advised to acquire at once that portion of the catchment area which is
private property since the cost of acquisition will probably be much less now than it will
be in the future. It also seems desirable that the private lands in the catchment
basin of the Dodabetta reservoir should be acquired now. The Collector is accord-
ingly requested to make an estimate of the cost of the acquisition of these lands and
cubmit the same to Government at an early date. The municipal council should
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Gobermment (18971 of Fladras,
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report whether the proposals now made by Government in regard to the improvement

of the water-supply of the town meet with its approval. Its reply should be expedited
so that mo time may be lost in beginning such works as it may be determined to .
carry out, especially those mentioned in paragraph 3.

b

| G.0., No. 2156 M., 2ad October 1897

7. The thanks of Government are due to Mr. Walch for his thorough investiga- 3
tion and his valuable report. Separate orders have been issued directing the payment e '
to him of the balance of his professional fee, amounting to Rs. 1,830.
= (True Extract.) |
G. 8. FORBES, o
Secretary to Government. \&

i

. '

! % % } 1 SN

¢ e B AR L BN,
=i 0 § % e

A

,» the Collector of the D
,, the Public Works Department,
» G. T. Walch, Esq.

Aessyylly A7
viss e 4e o L ?

OCTOBER. 3‘74/5' C“?"Iz Conele
L

Qlgnipey

Passing
Ootacamund,

Water-supply.

orders on the proposals of Mr. G. T. Walch for the improvement of the — of




T e i o e

e S
R AR R A
A

: No. 2156 M., 2xp Octoper 1897

GOVERNMENT OF MADRAS

LOCAL AND MUNICIPAL DEPARTME\‘T

Reap—the following Papeg:—
Endorsement, in the Publie Works

Read—the following papers :—
Letter from G. T. Walch, Esq.,

D
Pment, No. 898 D, dated 25y May 1897.

dated 15t March 1897
SEERRE

Note by the Chief Engineer, dateq

25th May 1897, N
There are at present three sources o

0.327 D
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( e apri b.ervoir,

ng above ()] "
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quality and to add two new sources of sup
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2. The improvements to the Ma
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during the following year.” If this is accepted, there geen . o 20t all th
the construction of the new reservoir a b

t Tiger Hill, to me to be no
3. Mr. Walch’s statement 18 mad

e from experience
that he is correct, but it will perhaps be as well to tegt ,w?l:;i }fhere can be
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monsoon, say, lst June, the average rai
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y at the beginning of the South. wegt

nfall during that mo
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run-off, the amount received into the tank would be 836 mi]|;

ment area being 528 acres. The amount used at 20 gallonl:;m1 oo,
persons would be 29 million gallons, and the evaporation and absorption, ¢
over the whole water-spread of 18 acres, would be 9-7 million gallons : ¢
balance left in the reservoirat end of the south-west monsoon, or on st 0
be 836 — (29 + 9-7) = 449 million, say, 45 million gallons,

5. The average rainfall during the north-east monsoon, say, Ist October o Ist
January, or 3 months, is 16:19”, and supposing one-fourth of this, or, say, 4, to be rup

off, the supply received would be 473 million gallons, The quantity used during thig

period will be 22 million gallons and the evaporation and absorption at 127, 48 million

gallons, so that at the end of the north-east maonsoon, or lst January, there will b
(45 4 47'7) — (22 + 48), or 65:9 millior gallons, which would much more than
ill the reservoir, its capacity being 545 million gallons. Now from Ist January to
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illi d the evaporation and

i ill be 361 million gallons an ' '
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will not be supplied ; but Whethe'it is as vionﬁ houses on high ground to the nortK

y A A sable to
reservoir and piping) to attain this object is a qxfestioi?hﬁdog:érg (:;1002 d(co%t of new
ust decide,

Pipe Head Reservoir on the Kodapamu

: pamund Valley —This i .
ey work il ey oo e ke S o, vy s
e ve been carefully worked out and the cost wi Pu8h 1o water is laid on.
I would therefore propose to do at present as regard th: wWﬂl be Bs. 3,740. All that

i ater-supply of Ootacamund
1st.~~To line the existing Snowdon cha
] : RS.
bring more water to the souther];netlgle“g;h d?::;)sgz af.nd
of a

54 Tstream tr?ll;:ve G-ove}:nment Gardens
nd.—To cons a pipe head g v .o e e
el pipe head reservoir on the Kodapamund valley 23,900

8rd.—To acquire the p;fvate -lt;,nds STy ‘e ¥y Sl 8740
the Marlimund and Dodabettz 1;58;'{10%1‘1: cate hment arca of C’ -
508 0st unknown,

8. In case, however, my views are not accepted it i

: ) and i :
to construct the Tiger Hill reservoir, it is necessg.ry that itsll'xs:élﬂ(i fg;‘l:‘dered advisable
about it. The catphment area as proposed will be 242 acres or not (}alsome TR,
Marlimund reservoir. Therefore it cannot by itself be considered as g alf that of the
the whole of the northern portion of Ootacamund now supplied from Maiure supply for

water is said to be very pure, but the bed of the reservoir containg peath;sm::'MT?ie
arli-

mund, and no doubt after a time the Sanitary authorities will say that filters ang
an

Ande;so;: re:lolvers are necessary as the water will probably become discoloured
; . The only advantage I can see in constructing thi ¥as Gkt
;nand the whole of the northern part of Ootacarﬁggg,t:;fi ri(;s?{ Zglgelgiti};? tl W B
it I would suggest that the supply to be drawn from it be limited to that r(e),- co'nsfimet
1«?}fmkmg and cooking purposes, say, 5 gallons per head per diem. The capac(il: e ff 7
en be enough and the Marlimund water be used entirely for flushing drains : :v g
roads, extinguishing fires, &e. This would necessitate the new reservoir ﬁ:v?nenng
entirely separate pipe system of its own, but this, I believe, would cost less thaﬁ t;n
Rs. 66,000 proposed to be spent on the filters, service reservoirs and And s
revolvers at the Marlimund reservoir. s
10. The scheme for the Ootacamund water-supply has b
ok . ¥ mund water y een most carefully worked
or t:{ (l;lf[rthzvtﬁ::ﬂ? a very short time and it is only necessary for me to meﬁtion one

Kodapamund Valley Scheme.—The detail ini
S cext o aiplied b &7 ts Baniiary 1o ;n ee:- . of the piping are not complete, but

Tiger Hill Dam.—The bottom width of this should be increased to 27’
11. There are no detailed estimates for filter beds and service reservoirs

12. T consider that if Anderson’s revolvers are provided the si
may be reduced by about one-half as the rate of Pﬁltr:zt(ieon c:nﬁl u}z)i (;fegf ﬁl;erlgedg
The saving in this case would be about Rs. 18,000. Appendix A of M);' vt‘),ul et,i.
ﬁ%or;gegtwfncﬁfotrm?no? abo:li the annual maintenance of Anderson’s ;evo?v(;}:ss
ot clea: :
i rly make out what would be the cost in the cage of
(Signed)  D. McNEIL CAMPBELL, Colonel, R.E
; E.,

Clief Engineer.

e ———

Endorsement—No. 328 D., dated 25th May 1897.
Transferred to the Local and Municipal Department.

(Signed) . D. McNEIL CAMPBELL, Colonel, R.E.,
Secretary to Government, P.W.D.
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0. 2156 M., dated 2nd October 1897.
No. 298 W., dated 24th January 1896, recorded in G.O., No. 349 M.,
y 1896, Mr. G. T. Walch was requested to d.raw up plans and
estimates for the improvement of the Water—supply. of. ()otacamugd in accordance with
the recommendations made by the Sanitary Board in its Proceedings, No. 2286, dated
14th August 1895. With the first paper read above, the Chief Engineer, Public
t, forwards for the orders of Government the proposals made by Mr.

Works Departmen : ;
‘W;ieh WIFiCh, with the estimated cost, are briefly as follows :—
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OrpER—N

In G.O.,
dated 27th F ebruar

RS.
(1) To line the existing Snowdon channels with masonry and to
divert into the southern channel a stream above the Govern-
ment gardens .. o % ¥ 3¢ 5. .s 23,900
(2) To provide filtering arrangemenis and a service reservoir at the
Snowdon ponds 8 it 2! e A .. 66,000
(8) To construct a pipe head reservoir on the Kodapamund valley
stream .. =3 ot o3 it o8 s ¢ 3,740
(4) To conduct the water from this new reservoir to the houses
along the Kelso road and to the villages of Kodapamund
and Vannarpetta i 2k S oo .o .o 8,060
(5) To construct another new reservoir on the stream flowing
through the Craigmore forest reserves at the back of Tiger
Hally o . oid o S 5 " 35 .o 47,400
(6) To conduct the water from this reservoir to the “ Sump” on
the existing main above St. Stephen’s Church and there
Vil P0,000

connect with the present distributary system

Total .. 1,87,700

Mr. Walch also recommends the acquisition of the private lands lying in the
catchment basins of the Marlimund and Dodabetta reservoirs and the proposed new
reservoir on Tiger Hill, and of about nine acres of land in connection with the ¢ Old
Ooty ”” supply.

9. The Chief Engineer, Public Works Department, considers that the construc-
tion of a new reservoir on Tiger Hill is unnecessary, as according to Mr. Walch
himself there will be an ample supply of water in the Marlimund reservoir if the first
of the improvements suggested by him is carried out. Also as to the filtering
arrangements at the Snowdon ponds, the Chief Engineer considers that unless it can be
<hown that the health of the inhabitants of Ootacamund has suffered by the use of the
water of the Marlimund reservoir, these ex pensive arrangements need not be undertaken.
He considers it sufficient if the first and third of Mr. Walch’s proposals are adopted
and if the private lands lying in the catchment areas of the Marlimuud and Dodabetta

reservoirs are acquired.

3. The Government agrees with the Chief Engineer with regard to the works
referred to in items (1), (3) and (4) of Mr. Walch’s recommendations and the works
should be carried out at once. These measures will secure a sufficient supply to meet
the requirements of the town for some time to cowe, and nothing more is necessary,

at all events, for the present.

4. With regard to the quality of the Marlimund water and the necessity of filter-
ing it, the Government has consulted some of the medical officers who have recently
had extensive practice in Qotacamund, and has ascertained that they are unable to
ascribe the causation of disease to the use of that water, and that in their experience
they did not find any difference in health or mortality among the population residing
north and south of the lake, attributable to their using respectively the Marlimund
and the Dodabetta water, which latter is admittedly a most wholesome water. In
these circumstances, the Government is of opinion that the scheme for the filtration
of the Marlimund water is not required. Ifit is found to be necessary herecafter, it

may then be taken up.

5. Nor does the Government consider it necessary to acquire the catchment area
of the Marlimund reservoir. No doubt if this area were manured to any consider-
able extent the quality of the water would be deteriorated ; but under section 145
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and sab-section (1) of section 228-A of the Madras Distriet icivaliti

1554, as amended by Act III of 1897, the municipal rit Mugilipantor B8
of control over the drainage areas of sources of water-supply to maintain th powers
uncontaminated a state as can reasonably be required ; and it may for this pu o 20 as
payment, in certain circumstances, of compensation, prohibit or regulate thepcm;;i ?:1
of any crop, the use of any manure or the irrigation of land in any specified manner, if
such cultivation, manure or irrigation is, in the opinion of the Sanitary i 1
injurious to the public health. The Sanitary Commissioner is accordingly re :el;i
to report as to the kinds of cultivation, if any, and of manure which;gh{; qw_a;
should be prohibited within the catchment basin of this and other wat:onsl e{ .
reservoirs. The Collector is also requested to see that no Government la.ndr-'stuplt)ezl
within any such area, including that mentioned in the following paragraph, is si uated
to any person without the previous sanction of Government. il e

6. With regard to the construction of a new reservoir on Tiger Hi s

lency- the Governor in Council considers that, as mno immedia.%e ]g&l;sg;s 5):0‘;1;1
additional supply from this quarter has been shown, the proposal may, as recommended
by the Chief Engineer, be postponed. As it may perhaps be desirable to carry out
this work at some future date, when the population of the town expands, as it ma

reasonably be expected to do, the Government is of opinion that the muniecipal eounciyl
would be well advised to acquire at once that portion of the catchment area which is
private property since the cost of acquisition will probably be much less now than it will
be in the future. It also seems desirable that the private lands in the catchment
basin of the Dodabetta reservoir should be acquired now. The Collector is accord-
ingly requested to roke an estimate of the cost of the acquisition of these lands and
submit the same to Government at an early date. The municipal council should
report whether the proposals now made by Government in regard to the improvement
of the water-supply of the town meet with its approval. Its reply should be expedited
<o that mo time may be lost in beginning such works as it may be determined to

carry out, especially those mentioned in paragraph 3.

7. The thanks of Government are due to Mr. Walch for his thorough investiga-
" tion and his valuable report. Separate orders have been issued directing the payment
to him of the balance of his professional fee, amounting to Rs. 1,830.

(True Extract.)

G. S. FORBES,
Secretary to Government.

To the Chairman, Munici Couneil, Ootacamund.
,, the Collector of the N giris,

,, the Public Works Department,

» G. T. Walch, Esq.

Exd. A Beilt.
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following paper :—
Endorsement, in the Public Works Department, No. 328 D., dated 25th May 1897
Read—the following papers :—

From G. T. WALCH, Esq., to the Chief Engineer,

- Publi
Madras, dated Ootacamund, 15th March 1897, ublic Works Department,

With reference to G.O., No. 298 4W., dated 24th January 1 :
No. 689 M., dated 27th April 1§96, I.have,the honour to forwagl thseggé g:'ltd 11&:12
and estimates connected with the investigations carried out by me for the im%ro;el;lent

of the Ootacamund water-supply.

2. In all these, correctness and clearness of record have been ai
any one who may have hereafter to deal with the scheme, or any partn(l)?dit afl,l:;) ‘tﬁl;a;
what has been done ready to his hand ax}d havg no nged to again go over grot’1nd which
has already been covered. In connection with this I would draw attention to the
¢ Note” at the end of the ¢ Synopsis of Bench Marks ”—Appendix F of the report.

3. 1 enclose the statement of remungratiox_l claimed ; it will be seen that in
order to keep down the cost of the present investigations I have been careful to make
use as far as possible, of all suitable work which I could find already done.

4. If the claim be approved, the total cost of the investigations will amount to
Rs. 6,170 * approximately.

5. If any explanation or information in addition to what will be found in the
report and plans be required, I shall be happy to give it as far as may be in my power.

8. The Chairman of the Ootacamund Municipality has from time to time
furnished me with most useful information both from his own extensive personal
knowledge and from the records of his office, and I would alsojacknowledge assistance
received from the Sanitary Engineer on various points connected with the proposed
new main.

7. The instruments, &c., lent for the work have been returned to the Public

Works Department, and the furniture. surplus stationery and the various records
(survey and level books, letter files,and so on) have been handed over to the Municipal

office.

RS.

* Engineer’s fee wo o " & b & oo ¥ .« 8,930
Establishment =, £ h Ly §e o S . 1,708 i
Sandries and contingencies KR E A ? LAl 200 b 532 Approximate. Bome
~——— charges not yet paid.
Total .. 6,170

——
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o : ENCLOSURE.
Report on the Ootacamund Water-supply Improvement.

I.—PRESENT SOURCES OF SUPPLY.

The piped supply of Ootacamund is now derived from the following sources : —

(1) MarLIMUND RESERVOIR.

gl med by an earthen embankment thrown across a stream which
. Wslf.r(’)l‘n}llltshl(:J 'f‘ourdor Hall Estate, Gayton Park Estate, and adjacent lands, and runs
0

down the Apikorai valley to the Moyar. .
9. The natural catchment basin of the reservoir has an area of about 272{'15 acres,
h" h 196-60 acres are private and 7555 acres Government and Mumclpal pro-
P Of the 196-60 acres of private land about 84:64 acres are cultivated, chiefly
%?ﬁlyi;ea but several acres of this are so neglected as to appear as if abandoned.
7

3. Besides the run off from the natqral catchment basin, that from nearly 200
acres on the slopes of the Snowdon range 1s prought to the reservoir by means of open
catch channels, pipes, and a masonry conduit. '

4. The water spread of the reservo-ir when full (18 ffzet above its o'utlet pipe) is
rather over 18 acres, and its capacity 18 9287 0,138 cublg feet, of which, however,
1.150,130 cubic feet lie below the outlet pipe, leaving 8,720,008 cubic feet, or 543
n;illions of gallons, above that pipe.

5. From this reservoir all the portion of Ootacamund north of the Lake and
shown in pink * on the accompanying map (scale 6” to 1 mile) is supplied or will
be supplied when an intended extension along the Segoor road is carried out. The
population of the whole of this portion of the settlement is now a little over 10,000,
but it is considered that before long it will at times amount to 12,000. For this
number at 20 gallons a head per diem the full reservoir holds a supply for upwards of
geven months, even if during that peri9d the evaporation and soakage be only just
compensated for by the discharge of springs and rainfall run off.

6. When this reservoir was constructed its water was declared unexceptionable,
but this is no longer the case owing, it is supposed, to (#) manure used in the cultiva-
tion which drains into the reservolr and .(b) the-presence in the bed of the reseryoir
of a large quantity of peat. The latter is eopsudered to be by far the more serious

evil of the two, indeed the Sanitary Com-

See page 226 of Minutes of Proceedings of the missioner Surgeon-Lieut.-Colonel W. G.

Sanitary Commissioner for second quarter King has gone so far as to say ¢ whatever

of 1894. steps be taken as to the catchment area,

as long as the water is received there, it must be consider_ed unfit for human consump-
tion,” and he advises * the abandonment of this reservoir completely.”

g 7. The Sanitary Board, however,

See its Proceedings No. 2286, dated 14th July came to the conclusion that this reservoir

1595, which are printed in Part 1T of this < aapnot be totally abandoned,” but that
s ¢ all water passing from it be filtered.”

(2) Tee Sprine aBove Orp Oory.

8. With reference to this, the Sanitary Commissioner remarks (see paragraph 9
of his inspection notes, page 224 of minutes of proceedings of Sanitary Commissioner,
second quarter 1894), that of all the sources of the Ootacamund supply this  alone
presents the character of a correctly protected supply. It is derived direct from a
spring which is enclosed at its point of exit from the earth and is distributed by
pipes. The collection of this spring is ingeniously effected by a miniature infiltration
gallery suggested by Mr. Nery, the Municipal Engineer.”

* A junction with the pipes of the systcm South of the lake was made in 1892 at the * Willow Bund,”



No. 2156 M., 250 Ocroser 1807,

some 400 persons by

(3) Tre DopaserTA RESERVOIRS.

11. These are formed by earthern embankment
from the southern slopes of Dodabetta to the Burlffl(l)osd :ilgsiaal:e:i?ﬁkwmeh s
es.

12. The upper of the two reservoirs has, accordin i
printed_with P.M.G., No. 286 W, dated lst ’Febmaryg1§%f BRSNS A ot report
gbout _172:62 acres, 8072 acres of these being private pr0pert5’r . butcf megh besiri at
investigations it would appear that the area of the catchment basin drom Mo Toopit
134 acres, and that the private property is only 97-75 acres, of w}?iecixmit fexceed
cultivated ‘w1th tea and half an acre or so is planted with ﬁ,-uit trees st
almost entirely neglected), whilst of the remainder there are some 382 at(;gs? a(;xf'eg‘?y

4 m

plantations and 7 acres or so of cinchona, &c.

13. There are no regularly inhabited houses or huts in the catchm i
:
there are two ‘ tea houses ” which no doubt are occupied at times for si%g-tbgzlrri]c’)dbsut

14. The capacity of this reservoir

. See P.M.G., No. 634 M., LM, dated 28th when full to 24-80 above its outlet pipe

April 1891. has been taken as 4,500,000 gallons,

but is probably considerably more.
15. The lower reservoir, only about 934 feet down the valley from th
one and some 161 feet below it in level, is little more than a pond, }y;aving a e;%)fr
probably not exceeding 50,000 gallons. :

16. Its chief supply is of course the surplus from the upper reservoir, but this is
also at times supplemented from the stream which flows through the Craigmore
forest reserves at the back of Tiger Hill.

17. From these reservoirs is supplied that portion of Ootacamund, south of the
lake, shown colored in blue on the map, scale 6”=1 mile, with a population of 2,500.
The capacity of the reservoirs as given above would therefore be sufficient for only
three months’ supply at 20 gallons a head per diem, supposing the evaporation and
soakage to be only just compensated for by fresh supplies received during that period ;
the stream and springs which feed these reservoirs never, it is believed, run quité
dry, and as a matter of fact the storage has since the supply from it was piped,
proved sufficient, if extravagant consumption and waste be checked.

18. In paragraph 12 of his inspection notes, dated 15th—22nd September 1893,

i : the Sanitary Commissioner gives analysi

Pasge '227 on Minntes of meOeedmgﬁ of the of the water of these resgervoirs z lells.
anitary Commissioner for second quarter gpeaks of it as ¢‘of much better (iuality

1894.

; - than the Marlimund supply though largel
defiled by vegetable impurities” and an analysis lately madeppb§ the g()h::xﬁia{
Examiner, of water taken from a house tap on the distribution system from these
Dodabetta reservoirs, gives the following results :—

B

From House
service tap of
Eckford Doda-
betta reservoir

Total solids .. N i aia Grms. per litre By?fiﬁ
Volat}le solids R 5% A Deo. 0015
Chlorine el o g FER Do. Trace.
Total hardness : 5k Clerk’s scale Trace.
Permanent kgardness i i he Do. Trace.
Free ammonia .o P .. Mlgrms. per litre ~ Trace.
Albumenoid ammonia A & Do. 0:040
Nitric acid ~ + .. (as ammonia) Do. Trace.

Remarks,—Sample B is a usable and good water.

9. The system, however, is a ve ] . P e
means of pillar fountains in the vi]l?é: I::; l“ogf ds‘(l)%lilyy,l’ﬂg only

Secretariat offices, Stonehouse Hill, and three or four otheinlgo}ge: ervice pipes to the

10. The area served is shown in yell
mund, scale 6”"=1 mile, yellow on the accompanying map of Ootaca-

3 e

..
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11 OPINIONS AND SUGGESTIONS OF THE SANITARY BOARD.

19. The oceasional insufficiency of the .supply from Marlimund reservoir and
the unsatisfactory character of its water, and imperfections 1n the other sources of the
water-supply of Ootacamund have from time to time during the _last few years
received much attention from the Sanitary Commissioner and the Sanitary Engineer,

the results of which are given in the various documents noted below.!

90. These were referred by Government to the Sanitary Board which after full
consideration came to the conclusion embodied in its Proceedings No. 2286, dated
14th August 1895, which for convenience of reference are given n extenso below,
grom Proceedings of Madras Government, No. 298-W., dated 24th January 1896.

Procecdings of the Sanitary Board, No. 2286, dated 1)th August 1895, at meetings
of the Samitary Board held at Ootacamund on the
131h, 18thy 25th and 27th June 1895.

The Board, having, as requested by G.O., No. 859 M., dated 6th July 1894, fully
discussed the whole of the questions relating to the water-supply of Ootacamund,
having had before them report (herewith sent) of the Municipal Committee on the
same matter, and having met the committee and considered the matter with them,
and having inspected the various reservoirs existing and proposed and their catchment
areas, resolves to report to Government as follows :— :

(1) The Board finds that, in regard to the Marlimund supply, it is impure
and insufficient, that the cause of the impurity of the water is due (1) to the supply
received from the Tudor Hall Estate passing over cultivated lands, to the tank itself
in portion being a peat bog and that in its bed are masses of vegetable matter in a
state of transition towards peat ”” and therefore liable to decay, and to the water
derived from the Snowdon catchment having to pass to the connecting channels
through sholas with thick undergrowth and over ground covered with decaying vege-

“table matter, (2) that its insufficiency in years of short rainfall is due to the small

gize of the catchment area, to the state of collecting channels themselves and to the
absorption caused by undergrowth and Awmus in the sholas.

(2) To improve the purity of the water, the Board consider that the Marlimund
tank as far as possible should be abandoned as a storage reservoir, and that Govern-
ment should be requested to clear the sholas above the collecting channels of all wattle,
undergrowth and humus and to require that such areas ghall at no future time be

" permitted to get into the state they are at present, viz., so thick that sun-light can

hardly penetrate and reach the ground. The Board considered the question of
forming new channels above the sholas and of carrying the water from the streams
and springs themselves in closed piping, but looking to the insufficiency of the supply
and the limited catchment areas, they do mot feel justified in recommending this
course, and if Government clears the sholas and maintains them in the state already
advised, there is less reason for such recommendation.

(3) In order that the Marlimund tank may be, as far as possible, abandoned a8
a storage reservoir, the Board propose to increase the capacity of the Snowdon reser-
voir and consider that the bund may be raised almost to the level of the road above
the reservoir and that the capacity may be further considerably extended by exca-
vating andjclearing the basin in which the existing (but not now used) reservoiris, or
alternatively it may be considered whether it may not be advisable to construct a new
dam at a spur some 200 feet down the valley below the bund if a further large addi-
tional amount of storage would thereby be secured ; which of the two courses should

.

be adopted is an engineering question which can only be decided after proper surveys

Note on same by Acting Chief Engineer, Pubiic Works Department, (Al ordered to be

treated as ¢ Cone
fidential.””)

dated 2nd October 1893,
Sanitary Engineer’s No. 9544, dated 24th November 1893.
G.0., Nyo 973 M , dated 8th March 1894.
G-.0., No. 859 M., Mis., dated 6th July 1894.

1 Sanitary Engineer’s No. 1697, dated 17th August 1893. ‘}

Minutes of Proceedings of the Sanitary Commissioner for gacond quarter 1894.
Report of Sanitary Engineer for 1895.
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" Snowdon South Channel, see paragraph 12 of Mr.
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(4) MarLiMUND ResErvors,

23. As was expected, the investigations have failed to find any site for a reservoi
ervoir

for the supply of Ootacamund, comparable

Tts nataral catchment area .. o . . 2;;'560 W'lth sl Marlimund as Pegards capa-
Snowdon North Channel, see paragraph 11 of Mr. city or area of catechment basin Wli?h
only 18 feet depth of water it i]oldg, as

Ellis’ memorandum, page 28, of Sanitary Engi-
neer’s Administration Report, 1895 already st; 1 mi
-Alresily 5 ated, 543 millions of gallons, or
upwards of seven monthg’ supply b
. 12,000 persons at 20 gallons per diem
otal .. 46924 and it draws its supply from some 489

acres which it is proposed to i
about 59 ! acres. - g

17424

Ellis’” memorandum, page 28, of Sanitary Engi-
neer’s Administration Report, 1895 % v

1Paragraph 13 of Mr. Ellis’ memorandum.

94. Tt is also no small advantage in connection with this reservoir that it lies i
a valley which slopes away from Ootacamund, so that in the event of its ever bursti &
there would be no such loss of life and valuable property as would be the case We:lenﬁ
in the Ootacamund water-shed.

25. It is ‘certain that the occasional insufficiency of the reservoir has been due
to the imperfect arrangements for taking to it the supply from a large part of its
gathering ground, that along the Snowdon slopes. This may be remedied as recom-
mended in paragraph 6 of the Sanitary Board’s report, by lining the catch channels

with masonry ; for doing this the plans?

? Nos. 8 and 4. . : : :
i optpory y and estimates® now submitted provide, as
4 Plan No. 5. also for the extension® recommended in

paragraph 7 of the Board’s report.

96. Tf these be carried out there need be no doubt that the north-east monsoon
rains will always leave the reservoir full, and experience has shown that when this is
the case it never fails, even with its supply channels in their present imperfect state,
to meet all the demands during the following year.

27. The Sanitary Board is right in eonsidering that the  other works®” proposed
by Mr. Ellis in his memorandum referred
RS, -

4 (¢) Laying on additional pipe from Ko B .. 6000 fo ae ot nocessary. They were arrived
(d) Il'fa argingdlmasonfy conﬁuit fiiom ‘(E}to W, 8220 at on the basis of a “run off ” of % inch
(e ying additional pipe from F to s 69,000 3 1
(%) Emarging masonty conduit from G to in one hour, but this was probably merely

o and ks T T D sr0s0  a mistake, and certainly a run off of not
Total .. lasgso 0OTE than one inch in 2/ hours need be

- provided for, which the present pipe and

conduit are sufficiently large to deal with.

98. That these are now so out of order, as supposed by the Board,® that « g
large quantity of water must be lost by
leakage ” between Snowdon House and
: the Reservoir, does not appear to be the
case. The Conduit has not been uncovered, but no signs of leakage from it could be
detected even when it was carrying a large quantity of water during the last north-
east monsoon, and the estimates now submitted do not therefore provide anything for
repair of this work.

29. As regards the Filtering of the water passed out of the reservoir, this has
been already thoroughly gone into as will
be seen on reference to the documents
noted” below, and plans® and estimates
Seo lotter No. 2370, dated 13th December 1896, have been prepared by the Sanitary

with Chief Engineer’s endorsement No., 9-C., Engineer which are incorporated with
dated 4th January 1897, Appendix B. those now submitted. But in addition to
the arrangements provided for by the

* 6 Paragraph 7 of its Proceedings.

8 Nos. 6, 7, 8 and 9.

7 No. 1697, dated 17th August 1893, from the Ranitary Engineer. ;
Note by the Chief Engineer, Public Works Department, dated 2nd October 1893.
No. 2544, dated 24th November 1893, from the Sanitary Engineer.
Endorsement of Chief Engineer, Public Works Department, No. 862, dated 1st December 1893,

I L
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: . i Commissioner is strongly of o inion that before
Sanitary Enginec el ~ passing the Wftzr into iIi)lter beds it should
1 Seo pamphlet herewith. * De subjected to the action of * Anderson’s
revolvers.” Provision for the necessary

apparatus has accordingly been made in

2 No. 45, dated 21st January 1897. the estimates now submitted, on the
information given in the letter® from the

- Agent for the patent in this country, which will be found as Appendix A to this

report.
i 30. The estimated cost of all these filtering arrangements is Rs. 66,000.

31. As regards the defilement of the water flowing tnto the Marlimund ﬁeservoz’r
from cultivation, there can be little doubt that the only effective way of dealing with
it, is to acquire all the private lands in the catchment basin, and every day that this
course is deferred will add to its cost, because the value of land in and about
Ootacamund is increasing, and the cultivation is being extended. It is thought
inadvisable in the estimates now sent to deal with the value of the lands in question
but the statement Appendix C will give the information on which any provision it
may be considered advisable to make can be based.

(5) SuGGESTED RESERVOIR NEAR SnowpoN HoUsk.

32, In paragraphs 3 to 5 of its proceedings the Sanitary Board proposed an
« extension of the Snowdon Reservoir ” or the construction of “a new dam some
900 feet lower down the valley.” The term ¢ Reservoir” here applied to what may
better be named the ¢ Snowdon Ponds”, is likely to be misleading to those who do not
know the circumstances of the case; those ponds are not connected with the Ootacamund
pipe system and therefore do not form any reservoir for it.

33. Surveys and levels have shown that the valley below the site of the ponds is
too steep and narrow for a storage reservoir, but a small useful one might be made at
a moderate cost by raising and extending the bund of the lower pond so as to hold up
water to 15 feet above its present level and incorporating it, and the other pond also,
in the reservoir so formed.

34. The Survey® plan and sections connected with this will be found with the
other plans, but no estimate is sent,
because it has been finally decided [see
e B letter* No. 36, dated 20th November 1896,

) iy to the Chief Engineer, Public Works
Department and his reply No. 9-C, dated
Ath January 18977 that, as recommended”
by the Sanitary Board, the water supplied from the Marlimund Reservoir must be
filtered, and there is no place for the required filters and service reservoir except this
Snowdon Ponds site; see the documents referred to above, in paragraph 29 dealing
with ¢ Filtering.” ;

3 Plan No. 2 (2 sheets).

5 Paragraph 4 of its Proceedings,

(6) KoparaMuND VALLEY—SUGGESTED STorAGE RESERVOIR. PROPOSED
: Prpi-HEAD, AND SUPPLY FROM IT.

35. Much time was spent on surveys® and levels in connection with the sugges-
tion (paragraph 9 of the Board’s Proceed-
ings) for a storage reservoir in this valley
as it seemed an excellent one, but after
all, the idea had to be given up because the valley proved so steep and contracted that
1o safe earthen bund could be constructed high enough to make a storage reservoir of
a capacity at all commensurate with the great cost of acquiring the whole of the
highly cultivated gardens and all the houses lying above it, as well as in its water-

6 Plans Nos. 11 and 12 (2 sheets).

spread, and their acquisition would be absolutely necessary as they are sources of -

great pollution. The absence of rock for foundations would prevent the construction

of a masonry dam at the place. -
3
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qnestiol;: Bui; tl;(()}ug:li the formation of a st : ; I\
perennial Bh'eamoP on is strongly rec orage reservoir i 3 R s et aaatas
: m n th . b
of Dodabetta, whi(:i beautiful water f?o v:lilsndgd of & schemgsf:auey_ls. out of the 45. It lies 122 _valley out of the Ootacamund water-shed, it ha
i iilld approved by the qwa_.s worked out by LEirmto the valley fronl; utilizing the small : basin of large area including that of the existing Upper res:ervoir i}? catchment
5 894). Sanitary Engineer (see bi Nery, Municipal Ethe. western slopes which it can receive, and remarkably free from cultivation or possible’ ¢ surplus of
is No. T-187 datedn;gmeer in 1893, tamination ; it is at such a Jevel as to command the highest houses i 8(8“'065 of con-
‘ 29th September and there is rock for founding 2 masonry dam on, admittine Lof ;nstrszzcamﬁd ’
3 enough to form a really capacious reservoir. = ure high
catchment ared, water-spread, capacity, &c., of the proposed

46. The position,
early shown ou plans

y be here priefly stated.

15 to 21 but for convenience these particulars
)

37. This sch
eme consists i :
sts in forming a Pipe-Head!
reservoir are cl

Gi
istern, by means of a -

K: .
.
I 1 See plans Nos
. 10, 138 and 14 mas()nry da
b, . . - . Gam 15 e &
' by pipes for th n question, w. et high on th
e s ell e str
use of some 600 persons in g??i?lhon” B frg)rﬁve;tall sources of goa:f , with others, ma
ages taking the water 47. Position.—On the stream which flows at the back of ¢“Ti a5
through the (Craigmore Torest Reserve, at about 1,100 feet further u thlgter -hill ” and
inst the upper corner of the Lower Dodabettg rzseslfre'fxm than
voir; and

‘. : petta, and the Eur
though they pa opean houses lyi of K
Nt ying alo ; oda
pay water-tax have now no watl;le% lbggh sides of th%aﬁnll;d and Vannar-
aid on t elso road. These ) where it impinges 282
about 750 feet dque south of the upper reservoir.
The natural catchment area is 100 a :
cres, which at a small

but a few of them
get a supply b
DY means of an o 0 anywhere withi
pen channel fr within their reach
p
48, Catehment’ Area.—

cost may be increased to 1082 acres

1 !

as ¢ Sudukadu,” ¢
f : .6t
b crema : BN ERMRE
E 3171011 place. g ground,” because its Source:nfll a stream known
8. As the sche S e i
: me was worked out a Hindu
by Mr. Ne 1 Qop Appendix E
2 - 2 ry and his g PP ; Of thi
: oRBnE BBimate 2 About 134 acres. )f this less than 2 .
Plans Nos. 13 and 14. WhieI})1 :s fizgﬁr?is the mas(n;:ym()lw used, , sSee plans 16 and 18. property and only 1%8 5301:;1621‘@ prlvgte
now 'eSIgnﬁ a H am fOr tea cultivation }S. 'I:ln er
prepared, his detai]::ii d‘ft‘"}atg are all the private lands would cost 2 comparatively small ;jﬁl tha;; the acquisition of
seription of - catchment basin, that ‘{of the existing upper reservoir would b esides this natural
' rovided for in the estimates, be available whenever that reser}:,g?? ans of a channel ®
s nearly the whole of the run off. i&]iuiug%fa:fdlf?r ﬁ
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the scheme is
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ched to the estimate. p
large part of the year it surpluses D¢
bined catchment area of 242 acres would fill th
e

39. The total estimated cost is Rs. 11,800
) .
in 24 hours from the whole com
reservoir in 2 little over 5 days.
With 40 feet depth above the outlet pipe, as designed, th
) e
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80, 1t is deemed proper to bring the matter to not?cid ptervon, i may be considered

valleys which are at all fiat be found without vegeta.blin few parts of the world can

certainly none will be found ne soil in thei
ar Ootacamund which hay eir beds, and most

e not also a mixture of
peat

expensive operation, and the disposal of the s e,lremoved, though this woylq be an

T i by s s ol i, 1 et e e
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dry at Il meens of'a largd € sodarpipe for LapiE Wb bod ot e e

53. The total estimated cost of this reservoir exclusive of an

private land it may be decided to acquire in its catchment basin isszolzge:lggﬁon g
. 47,100,

. 3

54. As regards the conveyance of the wa
distribution over, the area, theypresent supply ot'sfe:vl(:fclfhi: igeiv;tersge gvon- o Al
there are two systems which may be adopted ; one that of kee ine thto supplement,
entirely separate, the other that of joining it on to the existin Ix)na‘g t? okt
branches oi_f mnto its distributing pipes and so making use ofgt};p,,:n aI ove where 1t
the new main must be taken for 10,375 feet to Charing Cross ‘bl;b R
system there would from that point be required some 39.000 feet of n W dt.he former
mains, whilst in the latter system, 3,716 more feet of thé new main itsgf vlcrﬁ;:;llgutzﬁ:
ke

the water to the existing! main from which it would be distributed by the present
en

pipes. The latter arrangement i
greatly the cheaper, and, it is be];:vefio
ot \ so much the better, that it is recom-
nded for adoption and the estimate Rs. 38,600 has been framed according] y G
gly.

Plan No. 22 (3 sheets.)

55. The lowest point—Charing Cross—to which the new main will have t
descend is rather more than 600 feet belo‘(v3

2 %:iiljen House and Hall. the oatlet pipe of the reservoir, and as go
e ¥. el tgglgalf a head would necessitate an unusual
WmPeOtrex e ckness of pipes for some distance, it ig

Proposed to put a  break-pressure » tank

. 3 just below the Dodabett .
Tl (o s T, G 8 tho pr: e
: toned further on) is closed 3 g
give an ample command of the houses 2 that now lie a%)ove theeiﬂﬂfenlzzrggl tll}:es;’ ey
resent

system, and also of the hous i :
reid & el es which will doubtless before long be built along the

66. The supply thus given to the hj |
) 3 | gh level ho i
occasional failure, but this would rarely occur withu;x‘?gpltl:t'fl yafx?:;ggzigﬁsb&fﬂe? i
: ringin

the Marlimund Reservoir into use for the parts of the system commandeq by it
< 1 ',

the new reservoir was run dry. before

97. The “ break-pressure »’ tank abovementioned would be 193 feet higher th
er than

: : the outlet pi i .
* The “ Sump " above 8. Stophen’s Church.  and 226 foot i%:v{elgéhgg;cilng gt 48
main a

main, but of this 175 feet would be absorbedﬂf;;rptrff B i’é’é?,’%i ©% junction of the new

discharge through the proposed 6 inch pj i ed to give the requi
: : pipe. Itis however adyi quirod
by the Santry Enginer when conlo o the sty o Tommendod
-reducing

valve ” on the new main near the junction,

1The length of the existing main fro i :
Py g main from the Marlimund reseryoir to the ¢ Sump’ where the junction will be made, i
, is
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58. As it is considered necessary that half the 240,000° gallons to be provided

. per diem should be deliverable in six

3 12.000 x 20. hours, that is at the rate of 332* gallons

4 This is exclusive of the 14 01‘1%?01 hf“’Ot Per  ner minute, a 6-inch diameter pipe will

ngmiemfsqgﬁzfinge%ﬁg see antax?;m;;?:: have to be used. This will be laid for .
;raph. ; the first 1,100 feet along the left bank of

the Tiger-hill stream and then across, or

round, the Lower Dodabetta reservoir, just below which the * break-pressure 7’ tank
will be placed ; thence the pipe will run along the track of the existing main of the
South system to near Walthamstow corner on the Coonoor road, and. from there it
will follow that road to Charing Cross where a ¢ wash-out ’ valve with pipe to the
stream will be provided. From Charing Cross it will run along Church-hill road to
near St. Stephen’s gate and thence along the road and path beside the eastern boundary
of the church enclosure direct to the ** Sump,” where the junction with the existing
main will be made with a ¢ pressure-reducing valve.” No private land will have to

be acquired for the pipe track.

59. As the pipe passes along the Cloonoor road from Walthamstow corner to
Charing Cross, water can be taken from it to the houses along that road and ¢ Old
Ooty ” road for the supply of which from the South system (which it will be well to
relieve of the duty) an estimate of Rs. 6,300 has lately been prepared by the muni-

cipality and approved by the Sanitary®

See his lotter 122, dated 20th January 1897.  Engineer. Of that'estimate Rs. 5,200 are
for the arrangements connected with the

main pipe, the necessity for which the main now proposed will supersede. The
quantity of water to be supplied to the houses, &c., now under consideration is 10,000

allons per ¢ om and this the proposed main can easily carry in addition to the
240,000 gallons which it has to take on, as above explained.

60. It may be noted that it will be easy, and cost but a small sum to put the new
main into connection with that of the south system either at the Lower Dodabetta
reservoir or near Walthamstow corner, if this should at any future time be considered

advisable. s
(9) “Orp Oory” SuppLY.

61. This requires improvement of the infiltration arrangements by surrounding
the upper cistern with broken stone and gravel through which the water will pass to
open jointed or perforated pipes. This will cost so little that it need not be entered
in the estimates herewith, but' may be carried out from ordinary Municipal Mainte-

nance grants.

62. It is however also very advisable that the portion of Survey field No. D/267-A
shown on plan 15 enclosed in dotted red lines and containing.,,an area of about 9 acres
should be acquired and enclosed to prevent the present considerable fouling of the
sources of the springs. The greater part of the ground to be acquired is very steep
and quite unfitted for building sites and is at present waste, though there are signs of
portions of it having been cultivated with potatoes or vegetables. The probable cost
of ¢ compensation ” is not entered in the present estimates (see paragraph 31).

(10) GENERAL SuMMARY oF ProrosaLs.

63. The proposals made and estimates submitted are—

(@) To line the existing Snowdon channels with masonry and bring RS.
" more water to the Southern

one by diversion of a stream
above Government gardens 23,900

(b)) To provide Filtering arrangements and a service reservoir
at the Snowdon Ponds

Paragraphs 25 to 28.

Paragraphs 29 and 30. 308 % 5 3 66,000
/ (¢) To construct a Pipe~head reservoir on the Kodapamund Valley
Paragraphs 35 to 39. stream .o .o .o 3,740

4
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dered necessary that half the 240,000° gallons to be provided
per diem should be deliverable in gix

#
s 12.000 x 20. 3 hours, that 1is at the rate of 332* gallons
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e aring Cross, see moxt para- have to be used. This will be laid for
°°r;m;: s . A the first 1,100 feet along the left bank of
vl the Tiger-hill stream and then across, or
round, the Lower Dodabetta reservoir, just below which the *¢ break-pressure 7 tank
track of the existing main of the

will be placed ; thence the pipe will run along the
South system to 1

ear Walthamstow corner on the Coonoor road, and. from there it
will follow that road to Charing Cross where 2 ¢ wash-out ’ valve with pipe to the
atream will be provided. From Charing Cross it will run along Church-hill road to
near St. Stepken’s gate and thence along the road and path

beside the eastern boundary
of the church enclosure direct to the  Sump,’ where the junction with the existing
main will be made with a ¢ pressure-reducing valve.” No prv

ate land will have to
be acquired for the pipe track.
r road from Walthamstow corner to

59. As the pipe passes along the Coonoo
he houses along that road and ¢ Old

Charing Cross, water can be taken from it to t ) 103
Qoty ” road for the supply of which from the South system (which it will be well to

relieve of the duty) an estimate of Rs. 6,300 has lately been prepared by the muni-

cipality and approved by the Sanitary®
Engineer. Of that estimate Rs. 5,200 are
for the arrangements connected with the

the necessity for which the main now proposed will supersede. The
quantity of water to be supplied to the houses, &ec., now under consideration is 10,000
gallons per ¢’om and this the proposed. main can easily carry in addition to the
240,000 gallons which it has to take on, as above explained.

60. It may be noted that it will be easy, and cost but a small sum to put the new
main into connection with that of the south system oither at the Lower Dodabetta
reservoir or near Walthamstow COIner if this should at any future time be considered

advisable. ‘

58. Asit is consi

minute req

See his letter 122, dated 20th January 1897.

main pipe,

(9) “Owp Qory ”’ SUPPLY.

1. This requires improvement of the infiltration arrangements by surrounding
the upper cistern with broken stone and gravel through which the water will pass to

open jointed or perforated pipes. Phis will cost so little that it need not be entered

in the estimates herewith, but’ may be carried out from ordinary Municipal Mainte-

nance grants.

62. Itishowever also very advisable that the portion of Survey field No. D/267-A
shown on plan 15 enclosed in dotted red lines and containing,an area of about 9 acres
should be acquired and enclosed to prevent the present considerable fouling of the
sources of the springs. The greater part of the ground to be acquired 1s very steep
and quite unfitted for building sites and is at present waste, though

ortions of it having been cultivated with potatoes or vegetables. The probable cost
of ¢ compensation ”’ is not entered in the present estimates (see paragraph 31).

(10) GENERAL SUMMARY OF PROPOSALS.

63. The proposals made and estimates submitted are—

ols with masonry and bring RS.
more water to the Southern

one by diversion of a stream

above Government gardens 23,900

(v) To provide Tiltering arrangements and a service reservoir
at the Snowdon Ponds

(@) To line the existing Snowdon chann

Paragraphs 26 to 28.

Paragraphs 29 and 30. site A 43 8 66,000
¢ (¢) To construct a Pipe-head reservoir on the Kodapamund Valley
\ % Paragraphs 35 to 39. sfream . .o .o 3,740
4
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Paragraphs 44 to 53, the Craj
ore foreg 1!
Serves attho back of Tigee:
(/) To carry the waterfromthenewre ir to {] S 3
: SCIVOIT to the ¢ Sy ?
aragraphs 54 to 60, the exist; 5

main ahoye

there connect with the present q; 00 Stephen’s Church ang

(9) To acquire the private lalx)xds ilyigg Eb;‘;:zagﬁt;mt i
o ’

Paragraphs 31, 40, 41, 48, 02, the  Marlim gy mb“‘m‘emi‘;f

groposed Dew reservoir, and algoD:deE:tt; Teservoirs, and

eld No, D/267-A in : 3 s of
sapply .. % .0.0111190?1.on with the « 013 6?,{;,6;
Total ,,

64. It is confidently believed that §
Ootacamund will have a never failing szppllfy zlflis:

cellent
Ooracamcyn, Water,

8th March 1897, (Signe )

From 8. CRANSHAW, Esq., Munici y
sq., M.1.C.E., Uotacamund W&P%omegi ggra %{

. « « No estimate.

1,87,700

—_——

*Tecommendatiopng be carried out
N - WALCH, w1c.r.

lntxxchipu]ity, to G. T. WALCH,

The reply to your No. 57 of the 15th ing vy ® January 1897, No. 45.
m

information asked for—
For 300,000 gallons "in 24 hours a revolver

uch pleasure in giving you the

London would be sufficient but I would in ordey tov{;ith 7-inch jnlet pipe costing £450 F.0.B.

recommend you to have one with 8-inch inlet Pipe

Prepared for gy, Increase of consumption

deliver 402,370 gallons per 24 bours with 3} minutes g8 £925 F.0.B, London, This would

revolver would be 9,880 foot pound per minyte or, ‘act. The qri

ving power for this sized

revolvers are started, they work on with the exeeptions:{’o 311) HP. no gsta is required as after the

The floor space requiredis 19" x &. T}
which at Rs. 4 per cwi. would be Rs. 56 and tbee a‘;;":ff of
a 3-lac delivery would be about 36 cwt. The price 1 ]mvguan

g the bearing without any attention.

T punchings required is 14 cwt.
tity of Pullcfisngseqfor renewals with

to and from the revolver or belting for driving same, byt given does not include the water pipes

and loose pulleys, cast-iron pedastal bearings for cylindorin udes dnving

freight and landing charges you will be able to work ot for ;gfmi‘i‘flndation
My annual maintenance eharges on 83—10-inch revolvers 5

gallons daily is about Ks. 800.
Trusting the above will be satisfactory.,

P.8—If you have not steam-power available ar
bullock-power.

——

APPENDIX

From G. T. WALCH, Esq., Mm.1.C.E., Ootacamund W,
Works Department, dated Ootacamun

As 1 anticipated,* I have failed to find any

o

® See raph 5 of my leiter, dated 23rd November 1895,
3}!%5 with P,M.L., No. 298-W, dated 24th January

ear fitted with fast

lts. The cost of

Pnd}"g‘“&n average of 1} million

“ments can be made to drive it by

ater Works, to the Chief Encincer Publie
, 20th November 1896, No. 85

site for a reservoir which will render the
ndo_nment of the Marlimund reservoir as
1¢ main storage for the supply of Qoty advis-

1896. ble, it would however be possible to make a
useful little supplementary reservoir at the site

2. That site however will'be required for - of the Snowdon ponds.

Marlimund reservoir water be decided on '(sj’e Fagrg
Department, dated 2nd October 1893, No. 3 99_1‘(2 ang : ¢

ilter beds and service reservoir if filtration of the
ing Chief Engineer, Public Works
eply of the Sauitary Engineer to Gov-

s ernment, dated 24th November 1893, No. 25 +4), and I therefore request that T may be informed

; ‘ of the decision in the matter,

M

Marlimund

M 9np OcroBer 1897. 15

No

Dated Madras, 4th January 1897.

Commissioner for Madras, No. 2370-8,, dated 18th December 1596,

, V0. 4683 of the 8th December 1896, I have the hgnonx
With reference to y ou; i%d&r:e;zgig? composition of the Marlimund water, which is the

to state that having reO%afof collection and especially of the character of the reservoir, and to the
natural sequel of its moce t of human habitations, I am of opinion that it would be sanitarily
o PR ortance to demand municipal government, and still more so

x]'stence w1 . . ° >

:rroneous for a town of bsqtﬁcfﬂslg}i)tarium of Southern India, to permit delivery to the consumer

for a town boas*iul‘lg (Lf aglzgfort to alter its chemical composition, and guard against its possible
ou

taminati ds, if the full benefit of expenditure upon collection, stor-
terial ((:lqnt b ti?;ioil;'to {)1; 221;;2: g;' the inhabitants, it can only be secured by taking these
e, and 1striou

o tions. 3 2 : %
additional preea® i t these combined requirements so thoroughly asby
2.1 k."ovzhOfﬁl:-gtnﬁgclgiot{::f)j:v;tlzltﬁe:vater to] the action of iron in Anderson’s revolvers, and
arranging 1o thO

. ith
iver 1 i type of public water works sand filter beds, fitted wit
liver it upon the ordinary
subsequently de ype

Letter from the Sunitary

: i s with filtered water before starting, for regulating the
all modern appliances _for (;I;zflgitui:egs‘ ft;lresg;grate bacteriological examination and the rejection of
fitler speed, au allowmgithout disturbance of individual beds The motive power required for
unsatisfactory ﬁltl‘ﬂtﬁ’s v]v3u t if the provision of this small power be regarded as offering diffieulties,
the revolzzsr: 1}8):;’}‘1‘1 t'ny opinion inferior, method would be the use of polarite combined w;th sand
the next best,
filtration. 1 ioht instead of either of the above methods be advantageously
3. Water.of this chaz’;ct::‘vf;i}:tb;uibjecting it to filtration throufh porous gravel land and
dealt with, as in the case of wells and sub-drains ; but I am not aware of a suitable plot of ground
re-collecting it by means inity of Marlimund. It would however be in the interest of economy
for this process in the_ vi¢ };he scheme should search for such ground between Marlimund and

re Engineeill" deilgahigggh this method would be cheap and effective, I need not remind you
VOIr. .
?ﬁl:ﬁ(:?o:ﬁz not be economical of water.

Endorsement No. 9-C.

: 1ssi ’s letter forwarded to Mr Waloh with reference to his
Copy of 3h30§?1m§‘;§exg§$nllggalf;; with the remark that it appears that filtration of the
1085 datieservoir water is necessary.

D. McNEIL CAMPBELL, Colonel, RE,

(Signed) Chief Engineer, Public Works Department.
APPENDIX C.
S1areMENT of areas in the natural catchment basin of Marlimund reservoir.
TA
Private property.
Government ;
waste. Not cultivated and Tea. Mol
BUI'V;Y Blue gums.
field No.
& Cents Acrés. Cents. Acres. Cents.
cr“. uBe
c ..
e 0 .
359 $
c_ 2 22 Tudor Hall
138 -»
C 2 42
137
c 8 84 8 16 |Tudor Hall
139 .
¢ 1 30 & 18 Do
141 9
C 1 1 Do.
140 s .




e,

16 N » ~—
o. 21 O ;
56 M" 28p OcrosEr 1897,
M
Statement of areas in the natural catchment basin of Marl; '
limund reservoir—eont,
Government Pﬁ““m'
st
Survey " Not caltivated and TG
field No. ' Blue gums, Tea.
_ Remarks,
A 5 e ol il e ST
cres, Cents. Acres. Cents. Acres. : Cents,
C _‘N\
R e L3 i 61 S A
. 3 Tudor Hall,

143 5o . .o % o K

R

145 . . . 6 91 2 81 Tudor Hall,

C

198 ke = . o 3 46 4 10 Do
=420

135 e e . e . 16 . i
AL A

R i il . 13 % 3
S

el 5 36 3 10 | Tudor Hall
28

136 .. ) .. . . 24 .. .

C

Y Penr g e ol o o 8 s =
di. 18

7 R A .o s A 75 1 32 Tudor Hall.
_c-—-

T8 e A L ¥ e 3 , 66 6 4 Do
G

366 e i 13 20 AL . . ve In 'register this

appears ae
“munici

o property."

1‘7 .o .. e e 5 89 4 e Tudor HLI].
Bk %

o A o o 16 b 18 40 Do.

B .

M e ) ve o 7 6 31 60 Do.
O e ey a4 e ai 65 o 5 Gayton Park.
18

130 .- . e . 47 73 . .

M

175 e .. e .o e 50 .. e Gﬂytoﬂ Pll'k.

(o]

AT N o 83 . o . .

C
-1-7-8—' .o .. 6 80 . L] . o

C
mA— . .. 7 lo .. .. .. ..
ot
338 o o 9 12 o . riiee g

Total® . .. 75 55 111 96 84 64

* Total 272 acres 15 cents. approximate.—Nore.—In Appendix A of report with P.M.G., No. 2

February 1882, this is given as 268 acres.

QoTACAMUND,

8th March 1897,

(Signed)

86-W., dated 1st

GEORGE T. WALCH,

M,

Inst. C.E.

) I I INT
' | No. 2156 M., 2xp Ocroner 1897, 17
i e e
2t APPENDIX D.
SraTeMENT of areas of Catchment Basin of the Dodabetta Upper Reservoir.
Private property.
Govemmegt
waste an 4
Unecultivated,
Sarvey - blue gum, and Tea. Fruit trees.
Field No. cigch b Remarks.
Acres. Cents. Acres. Cents. Acres. Centa. Acres. Cents.
¥ 6 i o b
234
F W1 8 64 p Sy i e
932
F g 6 b1 .
230 -
i 5 50 2 @ : 2
228-F
L s 5 25 : * e e i
304-B
LT % 46 18 7 & i % v 5
228G
. F = 6 36 % - i3
244
F : 5 60 o o 9 S e
225~
J 6 Sk 3 e i 3 22 s 30 b b
o WK 243
F : , D) n ¢
T24l
\ L5 1 e 1 46 2 34 ¥
240
| 2
L 50 * :
o 228-E % .
: = b 2 68 2 41 4 50
3 231
h F . = 3 24 1 69 3
% 242
_zlgr = 2k S ) 2 10 2 80 <) :
.51;.7_ . X 5 50 5 i s
F ——
"245 . 3 . . . . .. .. ..
D S Y 7
C’ ! - 305- . . .e .o P ¢ A
1 F
i 228.X o o 19 . o 4 o %
Total .. 76 12 45 70 11 65 o 60 Total, 133
acres 87
cents.
QOTACAMUND, (Signed) GEORGE T. WALCH,
N 8th March 1897. M. Inst. C.E,
: e

R R N R L= R P ons SN LS s, g



19

AR A A AAAAAAAAAS AT %
A A A NS N AR B N EAREE st .

. ‘wmmyod Faemox Y pojexs 6oy ‘(9L'eTIL On[eA feSpuq
stqy o jedessd ypou jo sewioo 38Be oYl U0 J'Y I8} PO U¥ 81 0I0Y ] — 220N |
ot wonlle

. .. e8puiy esoxy Suwsyy ‘Suia wuerjsdn uIeIsM JO PUS 38 aegevyd yo qyurd uo ]

i

$9-80TL

9L.STTL+
(ze1) /

N\ {400) 2
W\ L *A181qU] 0} PO Yl ‘prox i g P s "
ez 01-822L ['H [0y jo woyoun{ v joid aemSuviy jo Surdpe Yoaq jo e[IuUB YHOU U euOYS UQ ” 8 M
, 0o .e *+ |, 9SROJ UOPPOYS ,, JO PUO YL(0AT }8 OOULIIUS JO dogs puooes yo pue jsesm ug | ** 5 S @ I: €A
|

1 uepd eog 09-089L

A A A AT A AP NI AP I INAAIIA ANt
N e -~

=
=2
e o]
—~
~
£
e
©
y nmuw ['19-z6es dums sty epwut edid jo dog—a204]
L g 98168 o VIIIA PISYSTH » 190U ¢ oany) s,uondorg g 0a0qe ,, dumg ,, o gedwand wp | ** 0 ' W Mg L
1 S 3 . .. .. . I ‘a
: w 4 960LEL 3 **  ®I[IA OPIS T[TH »» JO OUIY[ A0[2q PEOI TOPAOUF JO OPI8 380M "JO0X UQ 0 ‘W
: M.. qw.nodwh.v 66-088L 4 - - LY & 991} Iv0J VAU PBOX UOPMOTS JO OPIS 48¥d ‘NooruQ | ** i < wp'w g
Qﬂﬂ .. - -r .
w, b i ,\\r@ 69-28¥L i +« MOF[ XO ,, 0} PROI WO} 309§ $9 JNOQE PEOI WOPAOUY JO BPIS 4889 .m_mmw%o ) w WM g
_\\ senve
M m 08:02%L I0M0’] UOPAOUG I¥OU [OUTNY Oy} §6ATE[ JI ¥ jen{ puNWEoE}0Q 03 WEW JO doy jo [eAe
S *(1 y00ys) 7 uvd oog QLBEHL 38 as & ' s s i ++ puod wopsoug Iemory yo odeosyy Jo 10014
= (1 j00ys) 7 uerd eeg 80:GOBL *+(spunoid oSNOJY UOpMOUF JO 3880) PEOX L1BBIOY JO OPIE YINOS UIASTO Surpratp jo jederng | ** e 4 | REUELAA
‘[PAe]-®0g
uvom ‘Aquurxoxdde LiyBnox L[uo guq ‘Ljejeunxoadde
Aquqoad ST wnjep oyy, ‘IUAWUIOAO0Y) 0} Idourdugy o
Arsyruea oyy jo 9681 sequeydes wie JO LLLZ 10199( ['s1q) mo[eq jeef g1 91 I0M0] 1038M WO 28ne8 juesaad 3o 0xoZ—"220T]
o gy s Bl bty i, e s oy s 4 +* (eSpuaq I9pum) II0AISEOL PUNWII[IBIY JO edeosy Jo 001y | *° -4 100(,] Pu0ly Y3noy wQ

oY} JO sferef oY) (B WoIyM woxp *WY [BLLUL oy} st ey, (38 4422

{

{

{

{

¢

¢

!

{
t
w
2
¢
M

“SYIBWOY , onye A ; / ‘W'H Jo uonyisog ‘W'd 10 noﬂm_uwaoﬂ
*§UOT}BS1)S0AUT O} YJIA UOTJORUUOD UL SYIBJ Youoq quejroduwy jo SISAONAR
W . . W ITXIAN"AAV

\\ v

M E g, & __
| | ] 34| °
| 3 . 858 | oy |
w_ - - ] 8 ,..MJ
¢ - Fie SRRl i vy oy 2 1 ST w E |
: | A 3 S U
M § s T PR TS Bl e O 0 i W A 1 G
: & j: : : : : : : : . : : . " .M ﬂaﬂu
M 5 : W E - o i WA O IR bk |obitar snbke Bk s, vl 55y 5 e 3 & ..w. m
E il e AT
! B ﬁmu H - f cgn e bow e R N L R ! s /
| B K - £
% M o 1 ® =~ - © m .m A.n..!/,!
w b ¥ N G et e AR R S S R T e # s & \
g m e & S =
S - 28 A :
: = EE S BEERERRS E R T e B i e &
M .m - .m U.m < ‘M —
e & '
M 2 < A N A R e R A Rl e S e 3 kK
M n.du. m .m.m.. % . s N 3 s ~ o > - % o : . m
| & wm 5 R o R 8 S T i R SE N B ar W
(& < 2
- ;
: g B G R R R I S PR St S R R IR 3
AR F
© m.m g & : [ P k = . 2 " RS- : 3 M
h 5 3 g . : 2 Trutt o 200 1§ : : . mm
M m o : i R R AR SRR PR Gl e e N, TR : m...n“
& ] <8
o M..m _7 =] © ) ~ N e - ) ~ o |® - M mﬂ
. o & & = Ln F_u |3 r_w M eE aE R F_ﬂrm [ Lm S
— N N Pl

MR B o Dt 1 ¢ e W g
Inte % S ...q...:,h»u\vﬁupm»u._., PR )

A N il , ey s

S i ; : 1 e
e - R RS e 9 > e PNy



20
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(Signed)

OOTACAMUNn,
8tk Mareh 1897,

GEORGE T. WALCH,

inst. C.E.

.

No. 2156 M., 2xp Ocroser 1897, 21

APPENDIX @G.
Plans to accompany report.

S Number Paper (P.) or
Distinguish- gl -
: Description of plan. of Tracing Remarks,
msph:'_ i ’ sheets. | Linen (T.L.)
—[\\
Book 1.
1 Parts of Revenue Survey sheets 3, 4 and 5 showing existing calti- 1 52 Lithograph,
" vation in catchment basin of Marlimand reservoir, &c.
2 Survey plan and sections, Snowdon ponds o Xe . 2 1
3 Tongitudinal section of Snowdon channels e e o 5 1 T.L.
4 nduits and cistern for Snowdon SRR, - 7 e 1 T.L.
5 vey plan #~~ diversion of stream 3 35 e . 1 " 1.5,
Gy - position of filter beds and seryice reservoir . 1 T.L. Prepared
7 Se x 0. o. do. 1 T.L. by Bani-
8 Plan'._ 1 sections of filter beds o A e o o 1 T.L. tary En-
9 Plan and sections of service reservoir .o e i . 1 T.L. gineer.
: Book 2. ;
10 Parts of Revenue SurvNeeta 10, 11 and 12 showing proposed 1 % Lithograph.
Kodapamynd Pipe-head, ™
11 Burvey shcﬁving site which was suggested fg  revorvoir, Kodapa- 1 T. L.
mund valley, &e, : B
Sections across Koda;amund valley . RN . .o 2 L.
Survey for proposed ipe-head reservoir y o . & J 1 T.L.
Drawir for Pipe-head dam .3 . g . . . 1 T.L.
Book 8,
16 Parts of Revenue Survey sheets 10, 11 anq 12 showing proposed 1 ] Lithograph,
new reservoir and existing Dodabetta Teservoirs,
16 Survey plan site for proposed new reservoir, &o. 1 T.L.
1817 Cross sections, Tiger-hill stream .. s o 2 1 LT
Bection for chanuel from Dodabetta Upper reservoir to the proposed 1 no
19 Desigew roservoir.
20 Do for dam, &e. . oo 30 ae .o oo . 1 T.L.
21 Survey and « ground, plan and elevation ., . . . & 1 T.L
29 Sections for phiection for bye-wash 2 ke é N o5 1 LI
Church. ving from new reservoir to Bamp above St. Stephen’s 3 T
Separate.
Map of Ootacamund—Scale 2
pipes from various sources. ., _ , mile showing areas supplied by 1 P. Lithograph,
Madrag
Burvey,
QoTACAMUND, ;
Signed) G, T. Warom,

8ih March 1897 vaLOH,
Note by the Chief Engineer, dated 25~'~ :
There are at present three sources of watcMay 1897, No. 827 D.

(1) Marlimund resesupply for Ootacamund— :

(2) The spring abov;voir’

(3) The Dodabetta re 0ld Ooty,

. Waleh proposes to improve the supply fronervoirs,
aﬁglil?; ayi to agd fwo new sources of supply—one, Marlimund both in quantity anq
q;,unund valley and the other a new reservoir at the , pipe head reservoir op the Koda-
P 2. The improvements to the Marlimund Suppack of Tiger Hill,

isting Snowdon channels with masonry and bringing, consist, firgt, /

o 5 %rsion of a stream above Government Gardens, .. water to the so
Y Vements and a service reservoir at the Snowdon P'second, in pr oviding
S it i canesd B Y Ak wiatid PO d site. 1f the first of &
}f‘g;r(;; need be no doubt that the north-east mozlﬁ;ml.l raph 26 of his report that

: :voir full, and experience has shown that when st: ams will always leaye the
re_s?l its supply channels in their present imperfect statc case, it never fails, oyey
with 1 e fI(’) llowing year.” If this is accepted, there seen to meet all the demandg
gl?xglstruction of the new reservoir at Tiger Hill, tome to be no reason for

/
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effect to which water even from the highest land is liable, namely, to discolouration by
s g s R G o

§ 4 p . peat. Most of these high lands contain in certain Spots masses of deciz.y_ing vegetation
3. Mr. Walch’s St?t?flnt 15hmad§ from elﬁp:?::ie, ;131;1 111:11ex'e eagl bf(ie little doubt \ in the shape of morasses or peat bogs. These collect the rain water like sponges and
that he is correct, but it perhaps be as we st w e says by figures.

when it flows away from them it carries with it smgll particles of the vegetable
. . : { : is 1 great detriment to the use of the
2 3 fr oy matter which render it brown in colour . This is no great .

4. Supposing .tfhe rest;il;vc;l‘x;e:: :erafiﬂ&z'ﬁy (flfrizzetlll}:tgl;%mé%of ltls]: Jsl(;]l;’;ht-ow;agz water ; the presence of these brown p’z’wtlc]es does not reqldler it at all unwholeso_me:
monsoon, say, lst @3,1'78"‘ dgsu osing one-third of fhey g 7. to be th but still it is objectionable to look at.” I beh.eve 1t 18 still asserted by the Sanitary
October (4 months), is 21 3 atm 5 It?nk oald b e milling ;;:ﬁi:: 5 h‘; c:tch? authorities that, though the catchment area being peat may not be objectionable, tho
run-off, the a.moug;é’e;ilrz‘; 1%};)6 amoant used at 20 gallons per head for 12.000 bed of the reservoir being so I:endert;s thg1 water lzpwholisome.t} Thlfs 1s, Iffaney,.thegyt,
ment areaoﬁzllii 29 million' gallons, and the evaporation and absorption, taken at, 924" as I have seen no reason given ftor the assertion. am therefore of opinion tha
Pe:O?;eWWhole water-spread of 18 acres, would be 9-7 million gallons : therefore the
ov

unless it can be shown that the healt.h of the inhai?itants of O.otaeamund has suffered
th voirat end of the south-west monsoon, or on 1st October, would * . by the use of the Marlimund reservoir water, there is no necessity to go to the expense
in the reser 448
{)):lglgcg 1_‘3_&(12119 4 9'7) = 44-9 million, say, 45 million gallons,

of filters and Anderson’s revolvers, At the same time to be perfectly safe, T would
: follow Mr. Walch’s suggestion and aequire the private land in the catchment basin of
5. The average rainfall during the north-east monsoon, say, 1st Octffber fo st the reservoir. What the cost of doing so will be is not stated, but probably it il
ary, or 3 months, is 16-19”, and Supposing one-fourth of this, o, say, 4, to be S #mnot amount to Rs. 66,300—the cost of filters and Anderson’s revolvers. The private
gg‘n ‘:h:yéupply received would be 473 }Ilmlhon ga};l.ons. dTlll)eso%;iﬁ)t;ti tuiszezi iuﬁgllfll::: lands in the catchment areg of the Dodabetta reservoir should be acquired for the same
4 . 113 d the evaporation and a 1 ¢ .
PREEArEf by S0 o gall;) lﬁlan th-eastp monsoon, or lst January, t’here will be s L5 ) : i .
llons, so that at the end of the north-e alisnd whick woald mauch’ mors’ fhan 7. Tam therefore of opinion that the new Tiger Hill reservoir i not required
(45 + 47°7) — (22 + 4'8), or @5-951;1.1511101_1115) 5 081:1’10;:5 Now from st January to and all that is niecessary to do is to improve the Marlimund reservoir as suggested b
fill the reservoir, its 'capaeltg lv?:iilllgbe 26 lml wllian ga,lloils and the evaporation and Mr. Waleh. The ob.Jeetlon to thls.ls.that some houses on high ground to the north
1st June the quantity use o it tha the total quantity required will not be supplied ; but whether it is advisable to expend Rs. 86,000 (cost of new
absorption taken at 36 kYo 2h mlihzntiglzr: ::I)Si)d still be 3-8 million gallons in reservoir and piping) to attain this object is a question that others must decide,
during the 5 months w1ll. b}()a iOZ . SSSE %e remembered that no eredit has been given Pipe Head Reservoir on the Kodapamund Valley.—This is, I consider, a Very neces-
this SOV 0 28t T, Aok 1 m1 t January and 1st June and the average of these sary work and will supply some houses that pay water-tax though no water ig laid on,
for any rain that vt s beglwe]einthst there yean be no doubt that the Marlimund The details have been carefully worked out and the cost will be Rs. 8,740. Al tpat
¥ 5 months is 11-30 5 SbO i[ ﬁ ]VI;T 1 ch?s proposals will meet all requirements as regards I would therefore Propose to do at present as regard the water-supply of Qotacamund
reserg;ll‘ asllaggggefurt{er p.oint out that I have taken the worst view of the case, for
quantity.

i =
considering the nature of the catchment area, the run-off I have allowed is low. s=2a

AN A A

RS.
28 18 1st.-~To line the existing Snowdon channels with masonry and

' ration and absorption over the whole water-spread Qf 18 ﬁﬁ‘{ioz I l,lalwlvo bring more water to the southern one by diversion of a

6 for i hat it will be ; but in the absence of correet inforr bered o stream above Government Gardens B S .. 23,900
doubt, much above what i ! ide. It must further be rem-€Mbered that 20 2nd.~—To construct a pipe head reservoir on the Kodapamund valley
thought it well to erz on. the e e & present is 5 very RIS Wi dviussos ey e s 8,740
gallons per head for Iad Poggl(l?‘ftwn i ‘v;Ir’:;tage ié Pgrevented) tr =12t 1t will ever be used 3rd.—To acquire the private lands lying in the catchment area of

. unau

liberal allowance, and I doubt (i

cefore be safe asserted
. . ¥ th e (5} A : y ser
the population is native. It may ther
b mglsgnpte;lr: (:Jforsteygaxl‘), the supply in the Marlmﬁl% Va;ia&i?;ralﬂ%ﬁ%inzmgﬁ'
th?:;; eve from the rain registers for the past 7 years ;—9", e e s i
"]av‘:)rgél;gear giving a rainfall of '46-48” and the best 6/
RIS N Sl ing ﬁtg .27f' the water in 1@ Marlimund reservoir, I believe it
6. As regards the quality of the wa

il in catchment and bed and owing to
has been condemned on account of the PeatT% has therefore been considereg Decessary

the chemical analysis being unfavourable. _and also Anderson’s revolvers at g cost of
to provide filters and a service reservouj vse the opinion of sanitary experts, I still think
Ra7166,000. . Though L 08y P60 ODIE vl I oald b woll 38 it could be shown
that, before such heavy expenditure Yamund has suffered 1_>y the use of the water, It
that the health of the people in Qotac ;" (1 o = determine Wwhether water is whole-
is well known that chemical an?lysl;étham, one of the greatest authorities on Sanitary
some or not, and, as Mr. Baldwin Iy . - the chemist was not always unwholesome
Engineering, says, * the impure wép 4, 3o -0 always pure,” and again Professor

we ‘hat water might be as pure as possible from g
Huxley pronounced an opinion § most deadly. Actual facts are therefore more to be

chemist’s point of view and yet bgo 1 supported by the late Sanitary Commissioner

the Marlimund and Dodabetta reservoirs Cost unknown,

8. In case, however, my views are not accepted and it is stil] considered advisable
to construct the Tiger Hill reservoir, it is Decessary that I should make some remarks
about it. The catchment ares as proposed will be 242 acres or not half that of the
Marlimund reservoir. Therefore it cannot by itself be considered as a sure supply for
the whole of the northern portion of Ootacamund now supplied from Marlimund. The
water is said to be very pure, but the bed of the reservoir contains peat as at Marl;-
mund, and no doubt affer a time the Sanitary authorities wil] say that filters apd
Anderson’s revolvers are Decessary as the water will Probably become discoloured,

drinking and cooking purposes, say, 5 gallons per head per diem. The capacity would
then be enough and the Marlimund water be used entirely for flushing drai i

roads, extinguishing fires, &e. This would necessitate the new reser g
entirely separate pipe system of its own, but this, I believe, would cost less than the

. 66,000 proposed to be Spent on the filters, service reservoirs and Anderson’s
revolvers at the Marlimund reservoir,

} - The scheme for the Ootacamund water-supply has been most carefull worked

ded on than theory. In tlq Furnell, ».1.7.®.c.8., whoin his letter, No. 96, dated n out biroMr. Walch in a very short time and it is ogfyynecessary for me to meition one
}i epeLIIlac?ras Surgeon-General M,f Secretary to Government, wrote as follows :— The S % or two of the details,
3olrst J anua,ry 1884, to the Chl’ﬁer has been drunk with impunity by people without an y \ i " Kodapamund Valley Scheme.—The details of the piping are not complete, but

tcome of 1t all is that, if wag folly to condemn it because chemists demonstrgte 16 | ~ these can {,’e supplied by the Sanitary Engineer.

o to health, it would . ¢h00cands of grains of organic matter per litre.” y Tiger Hill Dam.—The bottom width of this should be increased to 27’
m]utgns so many hundredsyy, Marlimund water because the catchment and the bed 5] > : 7 %
%O;'ections are also taken to¢, the formor I will quote from W. Pole, r.r.s,, a great R
are]peat- With reference Ho writos as follows :—-« There is however one kind of 3

: 1
authority on such matters. 1 1)
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11. There are no detailed estimates for filter beds and service reservoirs
irs.

12. I consider that if Anderson’s revol : A
may be reduced by about one-half as t}(l)ev?;\st: I:f p;‘li)t‘:a(t‘iagnﬂ;zlf? e
The saving in this case would be abeut Rs. 18,000, A endi Ae e g7 Bl
report gives some information aliout the annual maintenanI::I; of K d i IEzIr. Wil
but from it I cannot clearly make out what would b nderson’s revolvers,
Ootacamund. e the cost in the case of
(Signed)  D. McNEIL CAMPBELL, Colonel, R.E.
St Chicf Engineer.
Endorsement—No. 328 D., dated 25th May 1897. 8
Transferred to the Local and Municipal Department

(Signed) D. McNEIL CAMPBELL, Colonel. R.E
Secretary to Govemment: P. W;..D-

OrpEr—No. 2156 M., dated 2ad October 1897.

In G.O., No. 298 W., dated 24th Janua kg
dated 27th February 1896, Mr. G. T. Walclfy nggfgqff:s‘;ﬁf‘iolnd?-o., No. 349 M.,
estimates for the improvement of the water-supply of Ootacamund raw up plans a}ld
the recommendations mad_e by the Sanitary Board in its Proceedin i ichoriian‘c i S
]f.i:th August 1895. With the first paper read above, the Chigf%E 0. 2286, dated
Works Department, forwards for the orders of Governme,nt the ngineer, Public
Walch, wvhich, with the estimated cost, are briefly as follows : proposals made by Mr.

(1) To line the existing Snowdon channels with masonry and to RS,

divert into the southern channel a stream ah
ment gardens .. .. ove the Govern-

(2) To provide filtering mangemem's'and 5 e e <o 23,900
Snowdon ponds ok o ad TVice reservoir at the Sl

(3) To construct a pipe head reservoir on the K . 4 Do 3
stream .. 215 Oda.pamund. ey 3,740

4) To conduct the water from this new reservojr & y
: along the Kelso road and to the villageso l;f t]()i:;{: houseg
, and Vannarpetta bih & Py i SRR
(5) To construct another new reservoir on the strean;‘ﬂowi. g -
tthiri)lugh the Craigmore forest reserves at the back of 'l‘igI:ar
(6) To conduct the water from this reservoir to thn; &y SI.H;JP 4 ;)1.1 sl o
the existing main above St. Stephen’s Church and there
connect with the present distributary system % ) 38,600

———

Total .. 1,87,700

Mr. Walch also recommends the acquisition of the private lands lying in the
catchment basins of the Marlimund and Dodabetta reservoirs and the proposed new
reservoir on Tiger Hill, and of about nine acres-of land in connection with the ¢ Old
Ooty ” supply. '

2. The Chief Engineer, Public Works Department, considers that the construc-
tion of a new reservoir on Tiger Hill is unnecessary, as according to Mr. Walch
himself there will be an ample supply of water in the Marlimund reservoir if the first
of the improvements suggested by him is carried out. Also as to the filtering
arrangements at the Snowdon ponds, the Chief Engineer considers that unless it can be
chown that the health of the inhabitants of Qotacamund has suffered by the use of the
water of the Marlimund reservoir, these expensive arrangements need not be undertaken.
He considers it sufficient if the first and third of Mr. Walch’s proposals are adopted
and if the private lands lying in the catchment areas of the Marlimund and Dodabetta

reservoirs are acquired.

3. The Government agrees with the Chief Engineer with regard to the works
referred to in items (1), (3) and (4) of Mr. Walch’s recommendations.and the works

&«

Jency

e
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arried out at once. These measures will secure a sufficient supply to meet

should bo © s of the town for some time to come, and nothing more is necessary,

the requil’""'“?nt .
at all eveniiihoz ard to the quality of the Marlimund water and the necessity of filter-

on WIG 1‘e;g'nment has consulted some of the medical officers who have recently
ing it, the Gov e it Ootacamund, and has ascertained that they are unable to
had.extenswisgﬁon of disease to the use of that water, and that in their experience
ascribe the gaﬁnd any difference in health or mortality among the population residing
they did no ath of the lake, attributable to their using respectively the Marlimund
north and 83 betta water, which latter is admittedly a most wholesome water. In
and the o Ztanees the Government is of opinion that the scheme for the filtration
tlf;e:lcla cwl;f[(:ﬁ?mund water is not required. If it is found to be necessary hereafter, it
of the &

may then be taken up- : y .
5. Nor does the Government consider it necessary to acquire the catchment area

Marlimund reservoir. No doubt if this area were manured to any consider-
of the t the quality of the water would be deteriorated ; but under section 145
able exgelz otion (1) of section 998-A of the Madras District Municipalities Aet IV of
and su ;S amended Dy Act III of 1897, the municipal council has sufficient powers
1884, taol over the drainage areas of sources of water-supply to maintain them in as
of con t.:minated a state as can reasonably be required ; and it may for this purpose, on
unconent in certain circumstances, of compensation, prohibit or regulate the cultivation

?Z,zly cr70p, the use of any manure or the irrigation of land in any specified manner, if
; ch cultivation, manure or irrigation is, in the opinion of the Sanitary Commissioner,
Su urious to the public health. The Sanitary Commissioner is accordingly requested
:-,g]repoﬂ as to the kinds of cultivation, if any, and of manure, which he considers
<hould be Prohibited Wlthin the catchment basin of this and other water-supply
reservoirs. The Collector is also requested to see that no Government land situated
within any such area, including that men_tloned in the following paragraph, is granted
to any person without the previous sanction of Government.

g. With regard to the construction of a new reservoir on Tiger Hill, His Excel-
the Governor in Council considers that, as no immediate necessity for an
additional supply from this quarter has been shown, the proposal may, as recommended
by the Chief Engineer, be postponed. As it may perhaps be desirable to carry out
this work at some future date, when the population of the town expands, as it may
reasonably be expected to do, the Government is of opinion that the municipal council
would be well advised to acquire at once that portion of the catchment area which is
private property since the cost of acquisition will probably be much less now than it will
be in the future. It also seems desirable that the private lands in the catchment
basin of the Dodabetta reservoir should be acquired now. The Collector is accord-
ingly requested to make an estimate of the cost of the acquisition of these lands and
submit the same to Government at an early date. The municipal council should
report whether the proposals now made by Government in regard to the improvement
of the water-supply of the town meet with its approval, Its reply should be expedited
so that no time may be lost*in beginning such works as it may be determined to
carry out, especially those mentioned in paragraph 3.

7. The thanks of Government are due to Mr. Walch for his thorough investiga-
tion and his valuable report. Separate orders have been issued directing the payment

e present.

‘to him of the balance of his professional fee amounting to Rs. 1,830.

(True Extract.)

G. 8. FORBES,
Secretary to Government.

To the Chairman, Municipal Council, Ootacamund.
,, the Collector of the Nilgiris.
,, the Public Works Department.

G. T. Walch, Ksq.
" /M‘ta,?& oo,
E;d‘ A. Raitt. ':‘ TPt iced cernas .
{17% o
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GOVERNMENT OF MADRAS,

LOCAL AND MUNICIPAL DEPARTMENT,

Reap—the following paper : —
Endorsement, in the Public Works Department, No. 328 D., dated 25th May 1897,

Read—the following papers : —

From G. T. WALCH, Esq., to the Chief Engineer, Public Works Department,
Madras, dated Ootacamund, 15th March 1897,

With reference to G.0., No. 298 W., dated 24th January 1896, and Mis.
No. 689 M., dated 27th April 1896, I have the honour to forward the report, plans
and estimates connected with the investigations carried out by me for the improvement
of the Ootacamund water-supply.

2. In all these, correctness and clearness of record have been aimed at, so that
any one who may have hereafter to deal with the scheme, or any part of it, may find
what has been done ready to his hand and have no need to again go over ground which
has already been covered. In connection with this I would draw attention to the
“ Note” at the end of the ¢ Synopsis of Bench Marks ”—Appendix F of the report.

3. I enclose the statement of remuneration claimed ; it will be seen that in
order to keep down the cost of the present investigations I have been careful to make
use as far as possible, of all suitable work which T could find already done.

4. If the claim be approved, the total cost of the Investigations will amount to
Rs. 6,17J * approximately. '

5. If any explanation or information in addition to what will be found in the
report and plans be required, I shall be happy to give it as far as may be in my power.

6. The Chairman of the Ootacamund Municipality has from time to time
furnished me with most useful information both from his own extensive personal
knowledge and from the records of his office, and I would also;aekno‘yledge assistance
received from the Sanitary Engineer on various points connected with the proposed

new main.
7. The instruments, &e., lent for the work have been returned to the Public
Department, and the furniture, surplus stationery and the various records
(,Z:;.rv]?y andp?evel bo:)ks, letter files,and so on) have been handed over to the Municipal

office.
RS.
¢ Engineer’s fee v S s ois o o i (li,?gg
g e g TS g S o B o § i, . 1688 Approximate. Some
Sundries and contingencies 3 és i & e
Total ;. 6,170

—_—
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ENcLoSURE.

Report on the Ootacamund Water-supply Improvement,.

L—PRESENT SOURCES OF SUPPLY.

The piped supply of Ootacamund is now derived from the following sources :—

(1) MakLIMUND REservorg,

1. This is formed by an earthen embankment thrown across a stream whj
1 y a which
flows from the Tudor Hall Kstate, Gayton Park Estate, and adjacent lands, and ru;s
down the Anikorai valley to the Moyar. ,

2. The natural catchment basin of the reservoir has an area of about 27215 acres
of which 19660 acres are private and 75'55 acres Government and Municipal 1)1‘(;-7
perty. Of the 196:60 acres of private land about 84:64 acres are cultivated, chiefly
with tea, but several acres of this are so neglected as to appear as if abandoned,

3. Besides the run off from the natural catchment basin, that from nearly 200
acres on the slopqs of the Snowdon range is brought to the reservoir by means of open
catch channels, pipes, and a masonry conduit.

4. The water spread of the reservoir when full (18 feet above its outlet pipe) is
rather over 18 acres, and its capacity is 9,870,138 cubic feet, of which, however
1,150,130 cubic feet lie below the outlet pipe, leaving 8,720,008 cubic feet, or 54%«7
millions of gallons, above that pipe. , i

5. From this reservoir all the portion of Ootacamund north of the Lake and

namber at 20 gallons a head per diem the full reservoir holds g supply for upwards of
seven months, even if during that period the evaporation and soakage be only just
compensated for by the discharge of springs and rainfall run off,

6. When this reservoir was constructed its water was declared unexceptionable
but this is no lpnge}‘ the case owing, it is supposed, to (@) manure used ip the eultiva:
tion which drum's mto the reservoir and (6) the presence in the bed of the reservoir
of a large quantity of peat. The latter is considered to be by far the more serious

i evil of the two, indeed the Sanitary Con
Seeé page 2'2((5/r»f Minutes of Proceedings of the missioner Surg:eon-Lieut _Coll(l,ggll yvgrmé-
anitary i8si for seco ; s : LA
o y ommissioner for second quarter King has gone 8o far as to say “ whatever
i : : steps be taken as to the catchment area,
as ]o?g as the water is received there, it must be considered unfit for human consump-
tion,” and he advises “ the abandonment of this reservoir completely.”

7. The Sanitary Board, however,

- Bee its Proceedings No. 2286, dated 14th J uly  came to the conclusion that this reservoir

1895, which are printed in Part 1I of this

report. ““ cannot be totally abandoned,” but that

“ all water passing from it he filtered.”

(2) Tur Serixe aBove Oup Oory.

8. W ith_reference to this, the Sanitary Commissioner remarks (see paragraph 9
of his inspection notes, page 224 of minutes of proceedings of Samtary Commissioner
second quarter 1894), that of all the sources of the Qotacamund supply this ¢ alon(;

spring which is enclosed at its point of exit from the earth and is distributed by
pipes. The collection of this spring is ingeniously effected by a miniature infiltration
gallery suggested by Mr. Nery, the Municipal Engineer.”

* A junction with the pipes of the system South of the lake was made in 1892 at the “ Willow Bung,”

a
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9. The system, ho :
: , however, is a :
means of pillar fountains in’the V‘JY.ﬁ?é :l;l:-‘{‘%lfdsupplymg only some 400 persons by

Secretariat offices, Stonehouse Hill, and three or fOoty ”’ and by service pipes to the

10. The area served i our other houses
is i :
mund, scale 6”=1 mile, shown in yellow on the accompanying map of Ootaca

(3) Tue DopaseTr ’
11. These are formed by A REsErvorrs,

Sroin theaathert: Monce o T earthern embankments across the stream which flo
ws

odabetta to the Burnfood and Lawrence Lakes

12. The upper of the tw i

: : 0 reservoirs has, a ing :

printed with P.M.G., No. 286 W, dated 1st ,Fgﬁgzgil;rblgngppendlx o
)

about 172-72 acres, 8072 acres of these being private

investigations it would a m
ppear that the a f x
e ¢ rea of the catch si
culti:(;eefi’ ?V?;l ';hat the private property is only 57"(735 :clltaebahfl nwdo_es P
h tea and half an acre or so is planted with fru ?t millelz e o
es (apparently

almost entirel neglected) whil: e rema 3
¢ st of th 1 | e
- 1 y‘ y : ’ m inder there are som 382 acres of gum

13. There are no regularly i i
y inhabited houses or huts i
there are two ¢‘ tea houses ” which no doubt are ogeup‘ilet;i lar.lt t’clilt(;mtfc
es

property ; but from the recent

hment basin, bat
or short periods.

S 14. The i : ¢
ee P.M.G., No. 634 M., L.M,, dated 28th when full to 2?%’)80;?0&1{ ittglsoui?sfw'ow
et pipe

April 1891
; has been taken as 4.50
Sk ;500,000
. but is probably considerabls gallons,
one ail?i. sfrhnz II%Y? ;‘ewsef"oir, only about 934 feet down t)l,w O:SIdemb]y o
eet below it in level, is Ii AL
probably not exceeding 50,000 gallo:;:’ is little more than a po

16. i is
Its chief supply is of course the surplus from the upper reservoir, but this is

alley from the u
. pper
nd, having a capaeri)fv

also at times supplemented from the stream which flows through the Crai '
igmore

forest reserves at the back of Tiger Hill.

17. From these reservoirs is suppli 1

¢ : pplied that portion of Oot:

Tll;:,@:};;zvizycg%o:ﬁg ::s;)lue. on the map, scale 6”?—_1 mile, witha:;3 E;)nt;;llllli,tiz(l)lu(t? §f5t)he
e a,trzv(;msl las given above would therefore be sufficient for . 10
oo onlyp {‘S e gallons a head per diem, supposing the eva orat'or - ﬁ
itk pri]n A Whp(;,lns?ted for by fresh supplies received durin I;:hat e _83 -
srhan matte§ 1 leazt ; }i:dst;}rfs: rﬁservpirs never, it is believ%d, mtll)el;:ité
proved sufficient, if extravagant consumi[i)'cionaz.nﬂ(;nv(;?ts:;:;l %es::}}l)g(l}]};egom il

18. is 1 1 SN
In paragraph 12 Of hJS mSPectlon IlOteS, dated 15th 2..,:11d September 1893
b

Page 227 of Minntes of Proceedingsof the i Sanitary Commissiones gives analy sis

Sanit Commissi of the-water of '
1894_ary ssioner for second quarter speaks of it aso“glflflicﬁeizglrs, imt;
g than the Marli e
%eﬁleq by vegetable impurities” and an analy:iiM g&?mﬁaﬁplﬁy thouglf largsly
ngmmer, of water taken from a house tap on the distri‘g,utio T e
odabetta reservoirs, gives the following results :— e
B.
From House
service tap of

Eckford Doda-
betta reservoir

Total solids .. . . system.
A Y o Grms. per litre 0:040

gl(l)]latile solids o ae Do 0
et e . 2 0-015
Total hardness .. .. i iy (9) I’)o. i
germanent hardness .. .' .. i leﬂi)?) s %-:.Z:‘
ree ammonia . i e ¢ ;
AY}bl}megoid ammonia e ger g 'I(‘)race.
Nitricacid .. .. (as ammonia) Do. Tr?ufg

Rxxgxs.—Sample B is a usable and good water.

a catchment basin of _.

B

.
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I1.—OPINIONS AND SUGGESTIONS OF THE SANITARY BOARD.

19. The occasional insufficiency of the supply from Marlimund reservoir and
the unsatisfactory character of its water, and imperfections 1n the other sources of the
water-supply of Ootacamund have from time to time during the last few years
received much attention from the Sanitary Commissioner and the Sanitary Engineer,
the results of which are given in the various documents noted below.!

90. These were referred by Government to the Sanitary Board which after full

consideration came to the conclusion embodied in its Proceedings No. 2286, dated
given in extenso below,

14th August 1895, which for convenience of reference are
from Proceedings of Madras Government, No. 298-W., dated 24th January 1896.

Procecdings of the Sanitary Board, No. 2286, dated 14th August 1895, at meetings
of the Samitary Board held at Ootacamund on the
13th, 181th, 25th and 27th June 1895.

The Board, having, as requested by G.O., No. 859 M., dated 6th July 1894, fully
discussed the whole of the questions relating to the water-supply of Ootacamun d,
having had before them report (herewith sent) of the Municipal Committee on the
same matter, and having met the committee and considered the matter with them,
and having inspected the various reservoirs existing and proposed and their catchment

areas, resolves to report to Government as follows :—

1) The Board finds that, in regard to the Marlimund supply, it is impure

and insufficient, that the cause of the impurity of the water is due (1) to the supply
to the tank itself

received from the Tudor Hall Fstate passing over cultivated lands,
in portion being a peat hog and that in its bed are masses of vegetable matter in a
state of transition towards ¢ peat » and therefore liable to decay, and to the water
derived from the Sunowdon catchment having to pass to the connecting channels
through sholas with thick undergrowth and over ground covered with decaying vege-
table matter, (2) that its insufficiency in years of short rainfall is due to the small
size of the catchment area, to the state of collecting channels themselves and to the
absorption caused by undergrowth and humus in the sholas.
: (2) To improve the purity of the water, the Board consider that the Marlimund
tank as far as possible should be abandoned as a storage reservoir, and that Govern-
ment should be requested to clear the sholas above the collecting channels of all wattle,
.undergrowth and humus and to require that such areas ghall at no future time be
permitted to get into the state they are at present, viz., so thick that sun-light can
hardly penetrate and reach the ground. The Board considered the question of
forming new channels above the sholas and of carrying the water from the streams
and springs themselves in closed piping, but looking to the insufficiency of the supply
and the limited catchment areas, they do not feel justified in recommending this
course, and if Government clears the sholas and maintains them in the state already
advised, there is less reason for such recommendation.
(3) In order that the Marlimund tank may be, as far as possible, abandoned as
a storage reservoir, the Board propose to increase the capacity of the Snowdon reser-
voir and consider that the bund may be raised almost to the level of the road above

the reservoir and that the capacity may be further considerably extended by exca-

vating andjclearing the basin in which the existing (but not now used) reservoiris, or
alternatively it may be considered whether it may not be advisable to construct a new
dam at a spur some 200 feet down the valley below the bund if a further large addi-
tional amount of storage would thereby be secured ; which of the two courses should
be adopted is an engineering question which can only be decided after proper surveys

1 Sanitary Engineer’s No. 1697, dated 17th August 1893. 3
Note on «ame by Acting Chief Eugiueer, Pubiic ‘Works Department, (All ordered to be

dated 2nd October 1843. S
Sanitary Engineer’s No. 2544, dated 24th November 1893. ;’;&’:;:&;‘f’,) Con-
. G.0., No. 218 M, dated 8th March 1394. .

G.0., No. 839 M., Mis., dated 6th July 1894.

Minutes of Proceedings of the Sanitary Uommissioner for gecond quarter 1894.

Report of Sanitary Engineer for 1895.
2
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and levels of the site have bee
n t
thus extended and another reservo?f?tl(.) b'cla‘lfe oA that, if the reservoir i
e oir is

be possible to limit the us reafter
e 0 referr i
Sl f water from the Marlimund toe: sm g;xll;tmoted, it will
t insignificant

4) Marlimund
Koo (01)1 Chnrchuilrﬁlh;:e:er" cannot be totally abandoned
therefore recommend that alslvvj't ltl(: B4R o s“PPHe3 ’fas Mol
service reservoir will also be ;ec;sls):: sing from it be fltered :;lﬁ ;t, sy .Board
Board is prosecuting enquiries as to }f’éasi?);‘ the subject of ﬁltratf(;);nPens.atmg or
quantity of ve:getable matter in the wate e advised, the
time be submitted. i

(5) The Board acecompany th

- . - : e

reservoir with their expression ofy opiniogr(c))lf)(;;aisn:g r the extension of the Snowd
ot nowdon

from approach alli : :
Ly f01I') Ee curingsi);v;}g:ngs Fg;di f?ncmg,. for removing theygf(?; protecting the reservoir
drainage of any of the surroun!aiemepm.lg channels and othown‘ of Snowdon House,
the reservoir unless from a perf ng basin in which the reg erwise that nome of the
any way being dependentp oricetly cloan aud unpellited e:v pir e be admitted into
Nt dvardon ot }(1): 1\&ts 1.own basin for its sl:ea’l the reservoir not in
as extended. arlimund road along the ez?sli); Zi.de Tl;e t}?oard e
o e reservoir

o e e i S i h
! » that the overfl suppl
a;):sﬂiﬂe zi,:;idpne tove{gov; only provided above the (;leetbte done away é?tg :sh at}::xl'e;:
u pipo ing to Marlimund, and that the site of o the Snowdon reservoi
ecessary, to carry the maximum flow off the catchmen;c:he ouannels be increa (:(; 9;
areas, g

7) The Board further recommend the extensi
: . & en

from O., to N. so .as to iﬁclidee the i:g 1809]4, Viz”reeutﬁngntlhoza;?lum B TR
accompanying plans—whence the water v;oufdoél;flditsgreen_see plan ?Tgpli ch;.nn 5
thence by the existing channel to Snowdon ; the. Go way down the stream IOI ths
permanently cut off (it has already been done so t: crument House channel t.oarll)e
co;mder that any other of the works proposed b mﬁ°mr“¥)~. The Board do not
referred to are under the present proposals of the BZ dr. Ellis in his memorg dno
recommend the examination and repair where neeess:;%r 0?93(: ssary and would [;1:;2

“House to Marlimund from whi e cul
by leakage. which apparently a large quantity of w‘:tl:; fl;z];lstsli)ow?ox:
e los

) (8) The effect of the above pro osal
obtained with a supply to it from apfaifly SB;(?IIJIL%e?ieatrhat T
of storage would thus be secured. It is not intended :1? :nd an additional amount
from Marlimund to Snowdon reservoir even after filtrati at water should be passed
into the pipe below the latter reservoir, or it may be thatl(;rlll’ gat that it be delivered
lg}tlter }Ifayﬂlj)e necessary if Marlimund has to be retained f?)r ttﬁ:nixll. o
u(lie Hill, &e. ; this however is a detail to be hereafter consideredlg}lfer houses on
mendations of thg Board as a whole receive the approval of Govern 7 Jghot mestne
from the reservoir at Spowdon would be passed to Marlimund m?lnt' e surplus
passed over its escape wier than is absolutely necessary for the saffg; (I)lfo tlinore hadeg
(9) The Boarc_l further recommend that a new reservoir by £ eres?rvou-,
Kodapamund valley just below the junction of the three streams ff prmed in. ke
saddle and from that place of Dodabetta further west. The cons'(c) mutlg from the
Eisell)'.vogrhwtlll él.lvolve theh acquisition of a few market gardens, ali‘(lllcgggu'? ¢ -th-;:
obies’ huts adjacent to the site of the proposed b 18
must‘ dectes (i , prop und (these were only lately built)
(10) The Board believe that _ﬂ,i’é and the proposed Snowdon re ir will o1
all the storage capacity required to serve a much increased populatiosxfntvﬁlrl(‘): ﬂ]f 5
years of severe drought such as have lately occurred. it

11) It is considered that,) when these new reservoirs are made, it wi
i 3 4 1t
advantageous to limit the supplies /AT0% each to certain areas of the towﬁ, tth;l,1 fl}(

As to thi
0 this a separate report will in due

rth and soqt

methods for dealing with the large -

Servolr wOnld be .

. eyer amount M2y ctory basis. Any 1

© pelieve that
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o as limited an area as possible on the higher contours,
ours and the upper portions of the bazaars, and from
d to the houses in that valley near Charing Cross, Governmgnt Hourse
Kodapamu? o Jake on the north side generally, and in this view the distribution

nent, but in such manner that, from higher su}:y\)lies,

road, o glight re-arrangel
pipes may re mg;sp(fssible to supplement the lower or from the lower to such of the

: M
instance, frg(’;l‘l to the middle gont

voir, which supplies the south side of
onsider that any expensive alterations are required.
sht to be made of the lower resgrvoir ?nd remediesbsuggested
. ; .+ does at present; its capacity might probably be slightl
s silting, & . 'dere(Ii) planting on the slopes of Tiger stf’ream, ‘Lh(zeD sil}"c
:oht be reduced or: by scour valves, and the supply to
o increased by catching more of the water which at present

.. might b
el o
o 3) The Board are averse to cutting off any of the area of the upper reservoir,
: 13) nts can be made to cut off the tea area and include an equal or
pat if arral this should be done ; this bowever is a question which demands detailed
reat.e!' 94(1’1‘;?" King dissents—see note attached).

¢ .It is evident that, if the proposals of the_Board meet with the approval

(14) plang and estimates to carry these proposals

he work of preparing ) .
of Government, the the services of a highly qualified officer for a considerable

11 require ] ; : :
ffect will red ints 10 eo.nneet}on with the various proposals made, which
nd investigation before satisfactory designs can be

into e
. 7. there are many pol
E:E?xié twlflery careful s?udy a

d and details decided on. %
15) e Board therefure l‘econ%mend t_hat the mufllcipal council should be
ach Mx Walch (late Chief Engineer for Irrigation), who is now resi-

d who has a very full_knowledge of the question to be dealt

I
: amund and ¥ :
dent in Ootac . > his services,

jew to gecuring :
The Board are informed that the council have already arranged to provide
(16) the improvement of the water supply and

khs for carrying oub :
g sum of Rs@}?islasu]m is not likely to eover all the expenditure necessary, an 1kb
vernment will sco X6} o) to supplement that sum by what-

trust Go
be necessary, SO that once for all the supply to Ootacamund may be
i ess complete measures than those proposed, the

A uld be temporary and ill-advised, and therefore strongly recommend
sider, WO 1o taken up at once and made full and completz. The Board

Board cOnSr 0 ents
that the 1mP:§1 other course will lead in the end to much greater expenditure than if
sals);re accepted and the work carried out as a whole.

ir propo .
their P suggestions of the Sanitary Board may be thus summarized—

1, These ;
2 g abandonment of the Marlimund Reservoir; the improvement and
(@) extension of its supply channels from the Snowdon slopes ; the filtration
of all the water passing out of the reservoir :—paragraphs 1 to 8.
) The formation of a supplemental reservoir at the Snowdon Ponds or just
(8) The Jo o ;—poragraphs 8 and &
. of anew reservoir in the Kodapamund Valley just below the

mation %
(¢) Th-ilfl?:lt'ioﬂ of the three streams coming from the Saddle and from that part

of Dodabetta further west ';——paragraphs 9,10 and 11.
7) The improvement of the purity _of the supply of the Dodabetta Reservoirs
(@) and the Prevention of the silting up of the lower one ;—paragraphs 12
. d 13.
TIGATIONS NOW CARRIED OUT PROPOSALS NOW
111 —INVEST Ok, AND ESTIMATES SUBMITTED.

: . with the investigations carried out in aceordance with G.O.
22. In dealmgﬁh April 1896, it will be convenient to follow the proposals o:’E

No. 689 M, datedd, o5 far as they g0, in the general order of the above summary.

the Sanitery Doar
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(4) MarrLiMUND RESERVOIR.

23. As was expected, the investigations have failed to find any site for a reservoir
for the supply of Ootacamund, comparable
Its nataral catchment area .. va oe . 2;‘;:;0 “"lth s Marllmund ps regards b
Sz o s ph 17 of Mr. city or area of catchment busin. With
nwggﬂ;ﬁ;ﬁgmﬁag pis; o]f:gb‘gmtary Engi- Y only 18 feet depth of water it ixolds as
Sovwdon Sol, Channal, st e 19 of W already stated, 541 millions of gallons, or
fm?siemqr@s:rl:a Tage pgg olfs‘gsi_,amtary Engi- upwards of seven months’ supply ,for
i 'r‘ 1 12,000 persons at 20 gallons per diem
otal .. 46924 and it %iaws its supply from some 469
acres which it is proposed to inerea

se b

about 59 ! acres. ch

2300

1 Paragraph 13 of Mr. Ellis’ memorandum.

24. It is also no small advantage in connection with this reservoir that it lies i

: : at it Ii
a valley which slopes away from Ootacamund, so that in the event of its ever {mr;;];;
there would be no such loss of life and valuable property as would be the case were it
in the Ootacamund water-shed.

25.. It is certain that the occasional insufficiency of the reservoir has been due
to the imperfect arrangements for taking to it the supply from a large part of its
gathermg ground, that along the Snowdon slopes. This may be remedied as recom-
mended in paragraph 6 of the Sanitary Board’s report, by lining the catch channels
with masonry ; for doing this the plans®

2 Nos. 8 and 4. 3 b 1
¢ R 23400 and estimates® now submitted provide, as
Plan No. 5. also for the extension* recommended in

paragraph 7 of the Board’s report.

26. Tf these be carried out there need be no doubt that th

: : ; e north-east monso
rains will always leave the reservoir full, and experience has shown that when this Oils1
the case it never fails, even with its supply channels in their present imperfect state
to meet all the demands during the following year. ,

27. The Sanitary Board is right in considering that the * other works®” proposed
by Mr. Ellis in his memorandum referred

(d) E arging masonry com;nit from E to F 8.220 a‘ on the basls ()f a 13 run Oﬁ ” Of 1 ]neh
R 2

(¢) Laying additional pi : i
) El&;“:s,iqg mnf;l"’og‘*&f b B o S 1 one hour, but this was probably merely
limandlake .. .. .. .. 67,000 a mistake, and certainly a run off of not
Total .. 1,38,080 mmore than one inch in 2/ hours need be
——- provided for, which the present pipe and
conduit are sufficiently large to deal with.

28. That these are now so out of order, as supposed by the Board,® that « g
large qltz:,ntity of water must be lost by
ﬁlakﬁie b(;tw(;aen Snowdon House and
; e hweservolr, does not

case. The Conduit has not been uncovered, but no signs, of leakag:%gzz izoco?ﬁdt{])e
detected even when it was carrying a large quantity of water during the last n the
east monsoon, and the estimates now submitted do not therefore provide anythi g
repair of this work. . nytaing for

29. As regards the Filtering of the water passed out of the reservoir. this has
been already thoroughly gone into as will

bet:(;;iﬂb Oln reference to the documents

; no elow, and 8 .
See letter No. 2370, da,ted 13th December 1898, have been i)repareglmll)sy zt}xl(: estmilates
dmagdoi’:ﬁff“gmee‘ig;;ldzmmegf I‘Lo. 9-C., Engineer which are incorporated with
e AR e e those now submitted. But in addition to

the arrangements provided for by the

¢ Paragraph 7 of its Proceedings.

8 Nos. 6, 7, 8 and 9.

7 No. 1697, dated 17th August 1893, from the Ranitary Engineer.
Note by the Chief Engineer, Public Works Department, dated 2nd October 1893
No. 25644, dated 24t_h November 1893, from the Sunitary Engincer. '
Endorsement of Chief Engineer, Public Works Department, No. 862, dated 1st December 1893,

BN\
RSy

e

W’W
: i o Sanitary Commissioner is strongly of opinion that before
Sapitary Engineet; = . passing the Wgtgrr into ili)lter beds it should
1 See pamphlet herewith. be subjected to the action of ‘‘ Anderson’s*
revolvers.” Provision for the necessary
apparatus has accordingly been made in
the estimates now submitted, on the
information given in the letter® from the

Agent for the patent in this country, which will be found as Appendix A to this

report.
30. The estimated cost of all these filtering arrangements is Rs. 66,000.

81. As regards the defilement of the waler flowing into the Marlimund. Reservoir
from cultivation, there can be little doubt that the only effective way of dealing with
it, is to acquire all the private lands in the catchment basin, and every day that this
course is deferred will add to its cost, because the value of land in and about
“Ootacamund is increasing, and the cultivation is being extended. It is thought
inadvisable in the estimates now sent to deal with the value of the lands in question
but the statement Appendix C will give the information on which any provision it
may be considered advisable to make can be based.

2 No. 45, dated 21st January 1897.

(5) SucGEsTED RESERVOIR NEAR SNOWDON House.

39. In paragraphs 3 to 5 of its proceedings the Sanitary Board proposed an
« extension of the Snowdon Reservoir” or the construction of “a new dam some
900 feet lower down the valley.” The term ¢ Reservoir” here applied to what may
better be named the ¢ Snowdon Ponds”, is likely to be misleading to those who do not
know #he circumstances,of the case; those ponds are not connected with the Ootacamund
pipe system and therefore do not form any reservoir for it.

33. Surveys and levels have shown that the valley below the site of the ponds i8
too steep and narrow for a storage reservoir, but a small useful one might be made at
2 moderate cost by raising and extending the bund of the lower pond so as to hold up
water to 15 feet above its present level and incorporating it, and the other pond also,
in the reservoir so formed.

34. The Survey® plan and sections connected with this will be found with the
other plans, but no estimate is sent,
because it has been finally decided [see
letter* No. 36, dated 20th November 1896,
to the Chief Engineer, Public Works
Department and his reply No. 9-C, dated
4th January 18977 that, as recommended®
by the Sanitary Board, the water supplied from the Marlimund Reservoir must be
filtered, and there is no place for the required filters and service reservoir except this
Snowdon Ponds site; see the documents referred to above, in paragraph 29 dealing

with ¢ Filtering.”

8 Plan No. 2 (2 sheets).
4 Appendix B.
5 Paragraph 4 of its Proceedings.

(6) KopapaMUND VALLEY—SUGGESTED STORAGE RESERVOIR. Prorosep
Pipk-HEAD, AND SUPPLY FROM IT.

35. Much time was spent on surveys® and levels in connection with the sugges-
tion (paragraph 9 of the Board’s Proceed-

ings) for a storage reservoir in this valley
_ as’ it seemed an excellent one, but after
all, the idea had to be given up because the valley proved so steep and contracted that
no safe earthen bund could be constructed high enough to make a storage reservoir of
a capacity at all commensurate with the great cost of a_cquiring the whole of the
highly cultivated gardens and all the houses lying above it, as well as in its water-
spread, and - their acquisition would be absolutel.y necessary as they are sources of
great pollution. The absence of rock for foundations would prevent the construction

of a masonry dam at the place.

¢ Plans Nos. 11 and 12 (2 sheets).
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M i = ; ‘ it h . h
. i i lley out of the Ootacamuund water-shed, it has a catchment
36. But though the formation of a storage reservoir in thi . e 45. It lies ina valley e Sy
: 5 n this vall /i . , luding that of the existing Upper reservoir, the surplus of
question, the adoption is strongly recommended of a scheme for ugli;sin;“:h;;::ﬁ . bﬁs}ﬂh (')tf 1:‘1;' gsezg ‘1?3‘23 l;ncd rem?u‘kably bl i cilbeationor possible sources of con-
perennial stream of beautiful water flowing into the valley from the western slopes .i Zi.lxlliicna;io(!}l e at,such b i U et s Ot te ;
: e ’ ’

of Dodabetta, which was worked out by M. Nery, Muni

d approved by the fanitary Engi : cipal Engineer in 1893
TSIQ 43‘)1-’1"0"9 i y tngmeer (see his No, T-187, dated 29th Septembe;

and there is rock for founding a masonry dam on, admitting of a structure high
enough to form a really capacious reservoir. :

26 The position, catchment area, water-spread, capacity, &e., of the proposed
' servoi'r are cfearly shown on plans 15 to 21 but for convenience these particulars,
re

with others, may be here brietly stated.

P
e

&Y

37. This scheme consists in forming a Pipe-Head! Cistonks
Y

e

by means of a
masonry dam 15 feet high on the stream

1 See plans Nos. 10, 13 and 14. i question, well aboye 30 a5tisces 'of ocbl "" 7 Position.—On the stream which flows at the back of ¢ Tiger-hill”? and

_ . ; ) . ‘tamination, and fromy it taking the water 3 4 £ oscﬁi;more Torest Reserve, at about 1,100 feet further up that stream than

by pipes for the use of some 600 persons in the villages of Kodapamund agd'V w 2 through the ( S aoainst the upper corner of the Zower Dodabetta reservoir; and
p{lztta,hanltli the Eur(t)pea:n hﬁmses lying along both sides of the Kelso m’;d arﬁll:;; f w;)herte 32611;5;2%611@ s%ith of the upper reservoir.

t ougf t eyf gzy wa ir- ax :;,vebnow 1o water laid on to anywhere within fhcir ) # | X about 7 : 1 Area.—The natural catchment area is 100 acres, which at a small

but St e 50D PURE LY LS Of, an open channel from g gipe knowh L B 48. Calehment " 4762 ‘ cost may be increased to 1083 acres,

as tsiudu]iadu, t.e., “ burning ground,” because its sources flow pas: n; ﬁ]&vgz q ; 1 Seo App‘eﬂdix E. Of this less than 24 acres are4private

cremation place. ¥ & - 2 About 134 acres. property and only 1:85 acres is under

18. b
33ee plans 16 and tea cultivation, so that the acquisition of*

ands would cost a comparatively small sum. Besides this natural
catohment basin, that® of the existing upper reservoir would by means of a channel ®

atchment Da: t,h o estimates, be available whenever that reservoir is full, and for a
PTOV1d9dtf°E' t:tllle ear it surpluses nearly the whole of the run off. A run off of 1 inch
%;rgz I;;I;u.(; fromy the whole combined catchment area of 242 acres would fill the

-+ in a little over 5 days.
reser;f(;:l' 162 acity— With 40 feet depth above the outlet pipe, as designed, the
Tabl 5 antity of water retained in the reservoir would be approximately
a.vags7 gO(()l llons, or sufficient ab 20 gallons a head per diem for upwards of 4
30,: h’ {%a to 12,000 persons, that being the number to be provided for (see
months iugp g’n the north side of the lake, and 1t I8 for that portion of Ootacamund,
Paragra% nderstood that the reservoir is specially proposed. It will therefore
it will ellu capable of entirely taking the place of the Marlimund reservoir for
be genera Zhs in the year, though its drainage area is not sufficient to permit of its
several mon o ; the Marlimund reservoir must still, it is believed, be depended

: ted t :
231:(;5 ;(;lliy(;?tl:c:mund quite free of any danger of deficient supply at any time.

50. Character of the water—The water of the stream on which the reservoir
11 be constructed is of great purity as shown in the following analysis by the
gllxemical Examiner to Government of samples taken Just above the site for the

38. As the scheme was worked out by Mr. Nery and his esti

except as regards the mas
, on
LA which a fresh design® anq ers};ixg:tlz :2;
?ﬁ)w prepared, his detajleq description of
é : : @ scheme is attacheq to the estimat
: 39. The total estimated cost is Rs. 11,800, g

mate i
1S now used, all the private 1

.
(7) Existine DopasrTTs Reservorgs.

e 40. The cutting off of the tea area referred to by the Boards i not foasih]
: easible.

4 That area, as'wi]] 1,
j ¢ Paragraph 13 of Proceedings. ment wthi(’zh forms A;pj;f*él_ from the state-

bk no extension of cultivation is in progress. There does not 5 and.
1 carried on, and from the analysis of the water given in Pagg;?;;ﬁ })‘83 ‘i":y I:lﬂatlllm-mg
L3 that the cultivation is not now causing contamination ; i should hov‘:;)ver m,

L certainly be acquired especially, as will be seen further on, it will ‘also’ affeét the
% proposed new Tiger-hill stream reservoir, : :

41. To prevent cultivation being started on the other private lands (452 acres)
in the catchment basin of these reservoirs, those lands should also be aequired,4 which

probably might now be effected at a moderate sum. dam : — Water from the Craigmore Block Stream.

42. 'When this has been done and the “ undergrowth and humuyg in th : G '

i : 5 s rms, per litre ., & e ety
have been dealt with as recommended in paragraph 2 of the Board’s Proeeedingzh(;]ﬁ: %‘IOﬁﬁglggfids £are) do, ¥ do. & e U e 8838
supply to these reservoirs will be of a quite unexceptionable quality. ’ Chlorine L S s e R e
e | : ! oia oo +« Clark’s scal . i
43, The silting up of the Lower Reservoir may certainly be somewhat retarded ggf':lal!llﬁ(l?ifrdness Sladk e e d;' 830'9 g R e %Ziee
* by the means suggested in paragraph 12.of t.he Board’s Proceedings, but the reservoir o Free ammonia .. Mlgrms. per litre vy iibes e .+ Trace.

is of little consequence f(;.r storf.ge apd its life at best can be but short, This bein Albumenoid ammonia go. go. S el . .( il <o 0:064
the case, the increase of supply to it is of no moment and. as will be ) B v inforre from’ I5 e’ Pon e
o stream. f_mm Whm.h o §upply s h’ave iy ::slglhftml:ihi ﬂ be A%%a;ix;in %ﬁiﬁi{l of the water as inferred from the resﬂts obtained Psu;':1 :nd whole-
proposed to utilize in feeding a new reservoir; the surplus from that however will 4 REeMARKS.—A first-class water, .

still be available for taking into the Lower Reservoir if needed. Sk
The water to be brought from the existing Dodabetta Upper Reservoir is also of s

excellent character (see paragraph 18) and may be still further improved by the

: ey " means recommended in paragraphs 40 to 42.
44. The Snowdon and Kodapamund valley sites not being available, as explained - 51. Swamp in the bed.—It will be noticed in plan No. 16 showing the water-
above, for the required storage reservoir supplemental to that of Marlimu,nd, it became ' spread of the proposed reservolr fhopie & e s e haaut 15 acre in

(8) Prorosep NEW Reservorr,

§
;
3

necessary to fix on some other site, and after careful examination of all apparently extent. In this pits have been sunk and have shown it to be composed of vegetablo
possible places it was ascertained that there'was none with anything like the advan- soil about 8 feet in depth, portions of it being composed of imperfectly formed peat.

tages of that shown on plans 15 and 16, which may be clalled the Tiger-hill - - It is not thought that this is a serious drawback to the site, but as judging from the
stream site.” ‘ |

R kg
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opinions expressed in connection with the Marlj e
80, it is deemed proper to bring the matter t?rillﬁ?eléd R%
valleys which are at all flat be found without Veget:abl
certainly none will be found near Ootacamund which h
more or less perfectly developed. :

servoir, it may be considered
n few parts of the world can
e soil in their beds, and most
ave not also amixture of peat

52. It may be possible by desicecation, or so
swamp before the reservoir-is brought into actimln a(.an(c)lﬂi]lf,e ri;n‘ 333:, t(‘l) 80 deal with the
destroy or neutralize any deleterious elements in the soil, but if tfﬁ with water, as to
then rather than it should cause the rejection of this e’xcellent silfel; 1ot practicable,
the whole of thf} offending soil had better be removed, though t}‘]’}' the reservoir,
expensive operation, and the disposal of the spoil on the steepghin sl,deOuld be an
water-spread would be a somewhat difficult matter. It shou] molesih, .

: : : d be noted th
design provides by means of a 1 ¢ € ) widd at the
5 h 5 Y y of a large ¢ scour-pipe,” for 1ay}ng the bed of the reservoir

53. The total estimated cost of this reservoir exclusive of an :
private land it may be decided to acquire in its catchment basin isyResongefgghon 5
K . 3 A

54. As regards the conveyance of the water of the n i i
distribution over, the area, theyptesent supply of which it iseiv;tg:(giavotlg stf’ %;nd e
the?e are two systems which may be adopted ; one that of keeping the nelx?r) emeI}t,
entirely separate, t.he other that of joining it on to the existing mati:n above Wﬁupp %
branches oi_f into its distributing pipes and so making use of them. 1In eith i
the new main must be taken for 10,375 feet to Charing Cross blit in the ir Bt
system there would from that point be required some 39,000 feet of new dis’cribor'?1 <
mains, whilst in the latter system, 3,716 more feet of the new main itself Wculdut;ﬁg
the water to the existing' main from which it would be distributed by the presenet);

pipes. The latter arrangement is so
greatly the cheaper, and, it is believed,

, : so much the better, that it i -
mended for adoption and the estimate Rs. 38,600 has been framed acc?)rdliflgllif.recom

Plan No. 22 (3 sheets.)

95. The lowest point—Charing Cross—to which the new main. will have to
descend is rather more than 600 feet below

2 %hecllden House and Hall, the oatlet pipe of the reservoir, and as so
a]l_;:},); kT gﬁ'ieat a head would necessitate an unusual
~ Wrex Hurst,gz;. Paokgesy of pipes for some distance, it is

Pproposed to put a “ break-pressure ” tank
]ust‘ below. the Dodabetta Lower Reservoir

66. The supply thus given to the hi
occasional failure, but this would rarely
the Marlimund Reservoir into use for th
the new reservoir was run dry.

gh level houses may possibly not be free from
oceur with proper arrangements in bringing
¢ parts of the system commanded by it, before

57. The  break-pressure ’ tank abovementioned would be 193 feet higher than
the outlet pipe of Marlimund Reservoir
and 226 feet above the existing main at

th : . o
main, but of this 175 feet would be absorbe PP ot Point* of junction of the new

discharge through the proposed 6 inch pipe.
by the Sanitary Engineer when consulted on
valve ” on the new main near the junction.

* The “ Sump ” above St. Stephen’s Church.

It is however advisable (as recommended
the subject) to put a ¢ pressure-reducing

1The length of the existin, i : :
10,445 fosk. g main from the Marlimund reservoir to the ‘Sump’ where the Jjunction will be made, ia

d by the fall required to give the required

B S e S

¥
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5S. As it is considered necessary that half the 240,000° gallons to be provided

: per diem should be deliverable in six

s 12,000 x 20. : hours, that is at the rate of 332* gallons

v 'This.niflt:xil;;g:egf }f;ltewelei c%&};;clthf:frfsgi per minute, a 6-inch diameter pipe will

6 : - have to be used. This will be laid for

;2;1;3:_ et S the first 1,100 feet along the left bank of

: the Tiger-hill stream and then across, or

round, the Lower Dodabetta reservoir, just below which the * break-pressure ” tank

will be placed ; thence the pipe will run along the track of the existing main of the

South system to near Walthamstow corner on the Coonoor road, and from there it

will follow that road to Charing Cross where a ¢ wash-out ’ valve with pipe to the

stream will be provided. From Charing Cross it will run along Church-hill road to

near St. Stephen’s gate and thence along the road and path beside the eastern boundary

of the church enclosure direct to the * Sump,” where the junction with the existing

main will be made with a ¢ pressure-reducing valve.” No private land will have to
be acquired for the pipe track.

59. As the pipe passes along the Coonoor road from Walthamstow corner to
Charing Cross, water can be taken from it to the houses along that road and ¢ Old
Ooty ” road for the supply of which from the South system (which it will be well to
relieve of the duty) an estimate of Rs. 6,300 has lately been prepared by the muni-

] cipality and approved by the Sanitary®

Seo his letter 122, dated 20th January 1897.  Engineer. Of that estimate Rs. 5,200 are

for the arrangements connected with the

main pipe, the necessity for which the main now proposed will supersede. The

quantity of water to be supplied to the houses, &c., now under consideration is 10,000

gallons per diem and this the proposed main can easily carry in addition to the
240,000 gallons which it has to take on, as above explained.

60. It may be noted that it will be easy, and cost but a small sum to put the new
main into connection with that of the south system either at the Lower Dodabetta
reservoir or near Walthamstow corner, if this should at any future time be considered

advisable.
(9) “Orp Oory” SuppPLY.

61. This requires improvement of the infiltration arrangements by surrounding
the upper cistern with broken stone and gravel through which the water will pass to
open jointed or perforated pipes. This will cost so little that it need not be entered
in the estimates herewith, but may be carried out from ordinary Municipal Mainte-
nance grants.

62. Itishowever also very advisable that the portion of Survey field No. D/267-A
shown on plan 15 enclosed in dotted red lines and containing an area of about 9 acres
should be acquired and enclosed to prevent the present considerable fouling of the
sources of the springs. The greater part of the ground to be gequired is very steep
and quite unfitted for building sites and is at present waste, though there are signs of
portions of it having been cultivated with. potatoes or vegetables. The probable cost
of * compensation ” is not entered in the present estimates (see paragraph 31).

\

(10) GENERAL SuMMARY oF PROPOSALS.

63. The proposals made and estimates submitted are—

(@) To line the existing Snowdon chdnnels with masonry and bring RS,
more water to the Southern
one by diversion of a stream
above Government gardens 23,900
(8) To provide Filtering arrangements and a service reservoir

at the Snowdon Ponds

Paragraphs 25 to 28,

Paragraphs 29 and 30. T it &5 o 66,000
(¢) To construct a Pipe-head reservoir on the Kodapamund Valley
Paragraphs 35 to 39. stream .o .e o 3,740

4
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(d) To take the water from that pipe-head to the houses along the RS.
Kelso Road and to the
villages of Kodapamund
} and Vannarpetta . . “p 8,060
(¢) To construct a new reservoir on the stream flowing through .
# ohe 44 to 63, the Craigmore forest re-
o T iloi;ﬁes at the back of Tiger-
1 . - .
(f) To carry the water from the new reservoir to the ¢ Sump * on
Paragraphs 64 4o 60. the existing maiu above
; _ Bt. Stephen’s Church and
there connect m@h the present distributary system .. 5 38,600
(9) To acquire the private lands lying in the catchment basins of §
Paragraphs 81, 40, 41, 48, 62. the Marlimund reservoir,
! Dodabetta reservoirs, and
roposed new Teservoir, and also about 9 acres of surve
field No. D/267-A in connection with the ¢ Old Ooty ”

supply .o .e .o s .o .o . NO estimate.

Total .. 1,87,700

Paragraphs 38 and 39.

47,400

64. It is confidently believed that if these recommendati :
Ootacamund will have a never failing supply of excellent water, 108, DO AT

(OTACAMUND,
8th March 1897. (Signed) G. T. WALCH, m.I.c.E.

APPENDIX A.

From S. CRANSHAW, Esq., Municipal Engineer, Agra Municipali
Ksq., M.LC.E., Ootacamund Water Works, dated Agra, 21:;1:,1 30;11)151‘11;;? ) 1t§97G'}’I1‘(; XZ}ALCH,

to yo 0. 87 h i S s
inforr'I;l;:i;gpz}.Zke é’ fg’rf.r N of the 15th instant, IThave much pleasure in giving you the
For 300,000 gallons “in 24 hours a revolver with 7-inch j i Ty
T.ondon would be sufficient but I would in order to be prepared nfl:ﬁ a}zgge:e?:;négf fgggugﬁifﬁ
recommend you to have one with 8-inch inlet pipe costing £525 F.0.B, London. This would
deliver 402,370 gallons per 24 hours with 33 minutes contact. The driving power for this sized
revolver would be 9,880 foot pound per minute or, say, ; H.P. no staff is required as after the
revolvers are started, they work on with the exception of oiling the bearing without any attention,
The floor space required is 19" X 8. The charge of iron punchings re uired i
which at Rs. 4 per ewt, would be Rs. 56 and the annual quantity I())f punckgn;ngs%or ren;fvi#s \?ﬁl
a 3-lac delivery would be about 36 cwt. The price I have given does not include the water pi
to and from the revolver or belting for driving same, but includes driving gear fitted withpre:
and loose pulleys, cast-iron pedastal bearings for cylinder and foundation bolts. The cost aElf
freight and landing charges you will be able to work out for yourself. i

My annual maintenance oharges on 3—10-inch revolvers passing an 1 il
gallonsy daily is about Rs. 500. g an average of 13 million

Trusting the above*will be satisfactory.

P.S.—If you have not steam-power available arrangements can be made to drive it b
bullock-power. : y

APPENDIX B.

From G. T. WALCH, Esq., m.1.c.E., Ootacamund Water Works, to the Chief 2 :
‘Works Department, dsted Ootacamund, 20th November 1896, &' o.Egg.l R

As T anticipated,* I have failed to find a.nyb sitg for a reservoir which will render the
abandonment of the Marlimund i
b 5 of my letter, dated 28rd November 1895, i phrmtt R
o s‘.:",,f’&’t‘e%'iﬁm" f?.mn.l(};:.,el\l gfzgg_ew ik i ke A ﬂ};? mt_z;n storage for the supply of Ooty advis-
1896, able, 1t would however be possible to make a
useful little supplementary reservoir at the site
of the Snowdon ponds.

9. That site however willbe required for filter beds and service reservoir if filtration of the
Marlimund reservoir water be decided on (see note of Acting Chief Engineer, Public Works
Department, dated 2nd October 1893, No. 3299-C, and reply of the Sanitary Engineer to Gov-
ernment, dated 24th November 1893, No, 2544), and I therefore request that I may be informed

of the decision in the matter.
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Dated Madras, 4th January 1897.

Madras, No. 2370-8,, dated 13th December 1596,

the
Lette.r from S sndorsement No. 4683 of the 8th December 1896, I have the honour
With reference ¥0 Z o1 to the chemical composition of the Marlimund water, which is the
to state that having res # collection and especially of the character of the reservoir, and to the

its mode 0 Hfati inion that it would be sanitaril
atural sequel.of.l 1 habitations, I am of opinion that 1t would be sanitarily
n ithin its catchlgéal?z&fi?n‘;onzance to demand municipal government, and still more so

town (:?flf:ingc the sanitarium of Qouthern India, to permit delivery to the consumer
0

; Iter its chemical composition, and‘ guard against itS' possible
of such water without an ;gog:lfgr gvords, if the full benefit of expenditure upon collection, stor-
bacterial ?ﬂfﬁlﬁi{iﬁ%’;'m be reaped by the inhabitants, it can only be secured by taking these
age, and distribut]

additional precautlons.

Sanitary Commissioner for

combined requirements so thoroughly as by
2. T know of no mitho to subject the water to] the action of iron in Anderson’s revolvers, and
arranging in the first p a‘(’;’l the ordinary type of public water works sand filter beds, fitted with
subsequently deliver 1tfuP charging the beds with filtered water before starting, for regulating the
all modern appliances 1oT riological examination and the rejection of
of individual beds The motive power required for

d that will meet these

allowing facilities for separate bacte

eed, and ! isturbance
e frates without ryeint of this small power be regarded as offering difficulties,

tisfactory fil 3 rovision - i ;
:I?es i:'evolvers is 8 But if th?rﬁerior, method would be the use of polarite combined with sand

the next best, but in my opinion 1
e i . +ht instead of eitber of the above methods be advantageously

ke Char?ct:‘:wlﬁlgg;’ by subjecting it to filtration through porous gravel land and
e e b-drains; but I am not aware of a suitable plot of ground

nd su
i o vi Qfﬁ‘g; lgsf BMarlimUnd, It would however be in the interest of economy
for this process 11 the vict the scheme I d search for sach ground bebween Marlimund and
that the Engineer de%?tigfgh this method would be cheap and effective, I need not remind you
?ﬁ:ﬁ%oﬁoﬁffgf be economical of water.

mall.

P

Endorsement No. 9-C.

s letter forwarded to Mr. ‘Waleh with reference to his

: issione
the Sanitary it d with the remark that it appears that filtration of the

Copy of the = = ovember 1896, an
No. 36, dated ZOEEI R en is Tcessary.

' d reserv
el (Signed) D. McNEIL CAMPBELL, Colonel, RE,,
Chief Engincer, Public Works Depariment.

APPENDIX C.
S1ATEMENT of areas in the natural catchment basin of Marlimund reservoir.
TA
Private property.
Government
waste. Not cultivated and
Survey Blue gums, Tea. Remarks,
field No. i e
Actes. Cents. Acres. Cents, " Acres. Cents.
Z
r_C___ 40 2
359
c 2 22 o " Tudor Hall.
138
C 2 42
137
C 8 84 8 15 Tudor Hall.
B
¢ G 1 30 18 Do
*14l
C 1 1 Do
140
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Statement of areas in the natural catchment basin of Marlimund reservoi ‘ APPENDIX D.
) . 8rareMENT of areas of Catchment Basin of the Dodabetta Upper Reservoir.
Government fi 38 3 i g e X &
waste. : . : =7 g : Private property.
: : g Govemme(lllt S
waste an
Uncultivated
Survey iticn blue gum, and Tea Fruit trees.
Field No. oiEcho’l.a. Remarks.
Acres. Cents. Acres. Cents. Acres. Cents. Acres. Cents.
¥ e % 6 . ve N i e
234
F s e . 8 64 ae . e .
932
F e ) . 6 61 b3 . o e
230
F x 5 50 T ; & . 0
228-F ' X
S i 6 25 v e & ot A i
304-8
N2 s BN 18 ke 4 9 v ¥ ks
298G
F S i3 ; 6 36 " A % i
244 i
I .o o0 60 -s .. . - . .
925~
Tudor Hall. 3 e o 3 22 5 30 % &
243
: ¥ e 5 o .. if 2 n &
Do. : 2417 : 2
In 'register this P aan "'_9120 25 it e 1 46 2 34 ¥ -
“ municipal i hi ¥ 50
pl‘opel'ty." > 4 :‘ i m . 8 : . . % . ..
AR e Sl = g i\ 2 68 9 4 5 50
o - .%_ Ml o 3 24 1 59 o i
0 o _21;9_. SN - 2 10 2 80 # *
'—2% LR .. .. b 50 e .o . .o
F 3 j
_’_‘T .. . e .. . e .. e
Gayton Park. 80]'6-‘—[ & 7 i }
8 " IS AN N
i : : iﬁﬁ oe . ]9 : e . . . .0
30 & ; . o 50 T Total ..| 76 12 15 70 11 THEE aa 50 | Total, 133
A ‘ ] ; : aores 87
10 . 5 e .
14 it i ; i ' Pl QOTACAMUND, : 3 1 ~ (Signed) GEORGE T. WALCH,
DU el B ; b | ; ] ~ 8th March 1897. M. Inst. O.E,
L e 85 L DGy 96 84 LWL o et ey e ' BRI ot i : j |
4 ] Iy

* Total 272 miﬁ cents. approximate.~Nors.—In A ix A of report with P.TM.G., No. 286-W., dated st
February 1853, this is given as 265 acren. s

'Ooracamux, d s ne (Signed)  GEORGE T. WALCH, .

o

M, Inst. C.E.

8th Imk'ﬂsﬂ?
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APPENDIX G.
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£ § Sw Ef" & Plans to accompany report.
d F23%F Wy -
- - Y
.§ 'SEE 3 SE Distinguish- . Number [Paper (P.) or
& )
,g g g 5§§ - . ing ?'o. of Description of plan. of Tracing Remasks,
£ & 2 : §2:28 BN o sheets. | Linen (L)
a 5 = = o B g-E - A -
g 5 - % % g 2 ﬁ'g &
= -~
i '§, i E@%%g C:g E Book 1.
s ¥ a 2 92283 & E 3 . 1 Parts of Revenue Survey sheets 3, 4 and 5 showing existing culti- i
= '§ - ol | i g % ;Q '§ 8 - 3 51 vation 1in cutt&hmer}t basin of Marlimund reservoixg, &e. . : P. Lithograph.
ool Il ; & ; : Lo g B & - . Lurve.z 1()1 _anlan sections, Snowdon ponds e Gl bir Y ) :
&g o Hoa 2 o il P 2 SE‘ ; E ongitudinal section of Snowdon channels .. o L S 1 T.L.
Fe e B B e S .§ = b : 4 Conduits and cistern for Snowdon channels .. -5 T Wi 1 T.L
: g le g% 2 W oe e o% Eé 5 oo 5 Survey plan for dive_rs_ion of stream A s e Vi A 1 'I‘:L:
£ g B 82 a o 8 2 2 = TR o) Jis i 6 Plaq of proposed position of filter beds and serviee reservoir e 1 Tl P
& B A TTERE ‘E. = R ,;; E: 8.8 == "g : b 7 Sections for 0. do. b, & 1 I ;epsémd
2 3 g =% g 3 ; o= Rl o ¥ 23 Eo Ve 8 Plan and sections of filter beds L B p = g 1 T L. tai- Ea.:m i
LW @ w = 7 oW B %’ r§ % ; E .2 o i A j 9 Plan and sections of service reservoir . o i 3 e 1 L gin};e ; n-
ESBEL = .
P e 8 a
3o
g § § § E ¢ 255 $ ¢ s fg-g“ g-g Book 2.
= e s & = & b T o= 10 Parts of Revenue Survey sheets 10, 11 and 12 i $thog
> B E 2 § :3: ud § E :«E E :'E & '§ E—'g :E ’ Kodapamund Pipe-heag. .48 shovigs grmomd . i Lithograph.
5y £ :.: & i 11 Sugfg;i ?:H;l;lg& csite which was suggested for reservoir, Kodapa- 1 4\
2ad , &e.
i 'E g ESSe 12 Sections across Kodapamund valley T 5 5% 7 9 TL
g g 3 : = e g8 8w - A 13 Survey for proposed Pipe-head reservoir A e . 1 T'L,'
3 3 i = Ry i 3 sk : ﬁﬁ = g — 14 Drawing for Pipe-head dam o . s . os o 1 T.L,
e e & 2 o83
: e e e
g E g .g 5 :u §‘ 5 . . o ~.§ 2 y Book 8.
. ® = o) ) S o S8 8.2 15 | Parts of Revenue Survey sheets 10, 11 and 12 showi :
, .§ o 5 : .§ § 5 s il bRzt - S s g § =3 new reservoir and exisg{ng Dodabetta reservoirs.s PIh% Mivkond 3 P. Lithograph.
s hqé g 9 | i éz é’. o« pE: g2 2 16 Survey plfm site for pro osed new reservoir, &e. e Pre 1 T.L
32 e L R = é: sd €S 3 17 Cross sections, Tiger-hill stream .. e X 5 A% 1 e
Es i '§ g -i - ShE IR § . 25 %E% ; 18 Segfggnr(f‘ggrc;lzai?uel from Dodabetta Upper reservoir to the proposed 1 T.L
= g BOR ) =R % - 3
S R R T ety e e g e
Z il 18 2 - < 8 g' : 'EG,_‘PEE ‘~ : 0. group,panx?.n elevation .. .. .. . a 1 4 I i
& g ,§ § 5 'S 4 2 . FoB8oE 21 Survey and section for bye-wash V'a RS % ] e 1 TI
I < S peal a 2R s 7 22 Sections for piping from new reservoir to Samp above St. Stephen’s ety
B & - e 2 pieil R, 80008 - Church 1 y ks
4 = G QU g~ . b =} o Ak : :
Slwu| E33 R 238 ‘3 c32ivEee
i ~ 8838k § "85 | iEssnd
it & g s 3 5%’ o § s 3 < §w=_'° : goé Separate
s S = 3 b fie S iR, g e :: 8 é sparate.
S M w % 3 S |l =2Ewne . . . :
g a § = = g & 5.5 578 4 Map of Ootacamund—S8cale 6” = 1 mile showing are i <
= : 0 - B E & 5 - EHEE 3’3 r pipes from various sources. b ol i A P. Lithograph,
SR e e ST : Madras
& ;5 ] § g : S S | 8%2:.:F : : Survey.
] > > M S S 2 : y
E) ; 3 g ek TR g ~a§°°a:§ g 1 Q0TACAMUND, (Signed
B R e B g || n3f82g | 8¢h March 1897 igned) G, T. WALCH,
s FEsR eSS ¥4 3 E22SE 0 St M. Inst. O. E.
8 2 E 3 v ity (R - R 6§p33°8 - ey o
= ¢ - S =HeoeA
T g H g A 5 g 58
] § 2 8 5 S e R~ K i 3 : s
g ‘2 ~§ 5.t % § £ "3 %E o 3 Note by the Chief Engineer, dated 25th May 1897, No. 327 D.
EVHE Rieas Fe S Ugt 8 3 SR g |
355 By %'g 5% 352 2% e §§m %’5'8 ‘ There are at present three sources of water-supply for Qotacamund—
;;5 g Efé 5}"3 -E*E.i§- & E'f _g gz EE i34 (1) Marlimund reservoir,
gcig EEAZ® SEz ¢ o s g .'S: ggfgf: (2) The spring above Old Ooty,
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. §§ ,gfg P ggg ;1 5 5 F88 | gfs 5_5 4 | 3 (3) The Dodabetta reservoirs,
EoR a8z S S =&S || BEo°£E23 e : i . 5
5 & Bl el 5 % 24 32 | 3 g £33 3 - andl.l\tdr Vgazgh groposes to improve the supply from Marlimund both in quantity and
oSS oNe 'S 8 88 [l sdds ?g : quality an add two new sources of supply—one a pipe head reservoir on the Koda
B e 1S e =y g5 5xg pamund valley and the other a new reservoir at the back of Tiger Hill.
= (Al ER - i 3 ; . .
<23% £ ? : 2. The improvements to the Marlimund supply consist, first, in lining the
: A B R R T £ £ foZERD ‘ existing Snowdon channels with masonry and bringi
5 Pt || B8E 28 - B il ¢ ry and bringing more water to the southern one
2 CHALE y diversion of a stream above Government Gardens, second, in providing filterin
- Sl S 0 BER arrangements and a service reservoir at the Snowdon pond site. If the first of th 8
: .g. 'y o7 : 2 Ly I E gg improvements is carried out, Mr. Waleh statés in paragraph 26 of his report t ﬁsz
-1 < 350 ) . g goh @ 3 ; a
4 88 38 Araae ES 22 3 §3-53F : % there need be no doubt that the north-east monsoon rains will always leave the
5 el peie S e 219 0 ﬂi aF §§ 3 reservoir full, and experience has_ shown that when this is the case, it never fails even
. . A = 5 5% s é §§ E | with its supply channels in their present imperfect state, to meet all the deﬁlandq
. ' I . ' . . . SS5P5F S E i during the following year.” If this isaccepted, there seems to me to be no reason f ‘
' P T R T i 1 iSa g @ % the construction of the new reservoir at Tiger Hill. : o
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3. Mr. Walch’s statement is made ¢ m an
. » - - ro i
that he is correct, but it will perhaps be ag wzllilp:?::sie,whas 1:2?: ca;x bg Wte douls
ys by figures,

4. Supposing the reservoir to be empty at the be

monsoon, say, lst June, the average rainfall during thatgilming of the south-west

October (4 months), is 21+78” ; and supposi s monsoon, 1st J
Pposing one-third of thig 2 une to Ist
18, or, say, 7%, to be the

run-off, the amount received into the tank 3
ment area being 528 acres. The amount Zg:(llda};e 2859' Gallllnumn gallons, the catch-
persons would be 29 million gallons, and the evaporationgandon% per head for 12,000
over the Wh(_)le Water-spre?.d of 18 acres, would be 9-7 milliona Sﬁrptmn, taken at 24
balance left in the reservoir at end of the south-west monsoon Org o 166 o otore Wi
be 836 — (29 + 97) = 44'9 million, say, 45 million gallcns, - CClOPeTs Would
5. The average rainfall during the north-east ;
January, or 3 months, is 16-19", anngupposing one-fﬁgglfogfn iclia;y,o} 2 OCtgber fo Ist
off, the supply received would be 47§ million gallons. The quax’ltit, Say,d4 > b0 be run
period will be 22 million gallons and the evaporation and absorption itufg" itu'mg. t-h =
llons, so that at the end of the north-east monsoon, or 1st Januar th W i
(45 -+ 47°7) — (22 + 4'8), or 65'9 million gallons, which would mylrz,ch o
fill the reservoir, its capacity being 5456 million gallons. Now from T t;nore than
1st June the quantltX used will be 361 million gallons and the eva Ora;{uary to
absorption taken at 36” will be 14'5 million gallons, so that the total ua.n%)it Sadag
during the 5 months will be 50-7, so that there would still be 3-8 I(rllillio . I‘i%qulrgd
the reservoir on Ist June; but it must be remembered that no credit ha nbga loqs 2
for any rain that If,lay fall between 1st J anuary and 1st June and the aves €en given
53 months 18'11'30 . So I think that there can be no doubt that thefa l%[e Olf' s
reservoir as improved by Mr. Walch’s proposals will meet all requirement prbiel
quantity. I would further point out that I have taken the worst view of tias A o
c9n31der1ng the nature of the catchment area, the run-off I have allowed ” ?ase’ -
6’ for evaporation and absorption over the whole water-spread of 18e 18 low, and
doubt, much above what it will be ; but in the absence of correct informail_'es 18, 1o
thought it well to err on the safe side. It must further be Pememba‘ 1311 I have
gallons per head for a population 25 per cent. greater than at preseelée- that 20
liberal allowance, and I doubt (if undue wastage is prevented) that it wi]] 5 lsba o
as the most part of the population is native. It may therefore be safe \{er ey
that, even in the wor:9t year, the supply in the Marlimund reservoir wil(l3 { i
Judging from the rain registers for the past 7 years the variations are t 'ﬁe' e
worst year giving a rainfall of '46'48" and the best 64'9", the average dr s
foregoing calculation being 49-27. ¢ ge as taken in the

6. As regards the quality of the water in i . :
has been condemned on .accou}lilt of the peat soilt };161 gigﬁﬁggtdafge?ggr; Id beh.eve it
the chemical analysis being unfavourable. It has therefore been consider 1(11 owing to
to provide filters and a service reservoir and also Anderson’s revolvers et g
Rs. 66,000. Though I hardly like to oppose the opinion of sanitary ex rtsaI %tz_ucost; of
that, before such heavy expeqdlture is incurred, it would be well if itl;)e co ,ldsbl b
that the health of the people in Ootacamund has suffered by the use of tllll e shown
is well known that chemical analysis is useless to determine whether Wate Wf:lter. It
some or not, and, as Mr. Baldwin Latham, one of the greatest authoritieser 1§ whole-
Engineering, says, ¢ the impure water of the chemist was not alwavys i ha’mtary
water, nor was the pure water of the chemist always pure,” and Ya u_ﬂWPolesome
Huxley pronounced an opinion that water might be as pu’re = Ogal'?)] rofessor
chemist’s point of view and yet be most deadly. Actual facts are thergf: g
depended on than theory. In this I am supported by the late Sanitar ée more to be
for Madras, Surgeon-General M. C. Furnell, M.1.F.r.C.8.,, who in his letteiY Nom,gussmner
81st January 1884, to the Chief Secretary to Government, wrote as foll 0.4 6, ‘t‘iated
outcome of 1t all is that, if water has been drunk with impunity by peo Ieow§ti1_ The
injury to health, it would be folly to condemn it because chemjstspdelz’clm (t)ut any
contains so many hundreds or thousands of grains of organic matter es rﬁie 1’1’;
Objections are also taken to the Marlimund water because the catchment azll)drth Il-)e.
are peat. With reference to the former I will quote from W. Pole, ¥.r.g ae ed

authority on such matters. He writes as follows : — There is howew"er 'OI‘IG. ’kingdre(?:

gt
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offect to which water even from the highest land is liable, namely, to discolouration by
peat. Most of these high lands contain in certain spots masses of decaying vegetation
sses or peat bogs. These collect the rain water like sponges and

in the shape of mora : " e col :
when it flows away from them it carries with it small particles of the vegetable
matter which render it brown in eolour. This is no great detriment to the use of the

water ; the presence of these brown particles does not render it at all unwholesome ;
but still it is objectionable to look at.” I believe it is still asserted by the Sanitary
authorities that, though the catchment area being peat may not be objectionable, the
bed of the reservoir being so renders the water unwholesome. This is, I fancy, theory,
as I have seen no reason given for the assertion. I am therefore of opinion that
unless it can be shown that the health of the inhabitants of Ootacamund has suffered
by the use of the Marlimund reservoir water, there is no necessity to goto the expense
of filters and Anderson’s revolvers. At the same time to be perfectly safe, I would
follow Mr. Walch’s suggestion and acquire the private land in the catchment basin of
the reservoir. What the cost of doing so will be is not stated, but probably it will
not amount to Rs. 66,300—the cost of filters and Anderson’s revolvers. The private
lands in the catchment area of the Dodabetta reservoir should be acquired for the same
reason.

7. T am therefore of opinion that the new Tiger Hill reservoir is not required
and all that is necessary to do is to improve the Marlimund reservoir as suggested by
Mr. Walch. The objection to this is that some houses on high ground to the north
will not be supplied ; but whether it is advisable to expend Rs. 86,000 (cost of new
reservoir and piping) to attain this object is a question that others must decide.

Pipe Head Reservoir on the Kodapamund Valley—This is, I consider, a very neces-
sary work and will supply some houses that pay water-tax though no water is laid on.
The details have been carefully worked out and the cost will be Rs. 3,740.  All that
T would therefore propose to do at present as regard the water-supply of Ootacamund

18 :—

RS.

1st.~~To live the existing Snowdon channels with masonry and

bring more water to the southern ome by diversion of a

stream above Government Gardens .. s 23,900
2nd.—To construct a pipe head reservoir on the Kodapamund valley

stream .. s o ¥ i 3 44 : 3,740
3rd.—To acquire the private lands lying in the catchment area of :

the Marlimund and Dodabetta reservoirs .. sle o Cost unkn own,

8. In case, however, my views are not accepted and it is still considered advisable
to construct the Tiger Hill reservoir, it is necessary that I should make some remarks
about it. The catchment area as proposed will be 242 acres or not half that of the
Marlimund reservoir. Therefore it cannot by itself be considered as a sure supply for
the whole of the northern portion of Ootacamund now supplied from Marlimund. The
water is said to be very pure, but the bed of the reservoir contains peat as at Marli-
mund, and no doubt after a time the Sanitary authorities will say that filters and
Anderson’s revolvers are necessary as the water will probably become discoloured.

9. The only advantage I can see in constructing this reservoir is that it will com-
mand the whole of the northern part of Ootacamund, and if it is decided to construct
it I would suggest that the supply to be drawn from it be limited to that required for
drinking and cooking purposes, say, 5 gallons per head per diem. The capacity would
then be enough and the Marlimund water be used entirely for flushing drains, watering
roads, extinguishing fires, &e. This would necessitate the new reservoir having an
entirely separate pipe system of its own, but this, I believe, would cost less than the
Rs. 66,000 proposed to be spent on the filters, service reservoirs and Anderson’s
revolvers at the Marlimund reservoir.

10. The scheme for the Ootacamund water-supply has been most carefully worked
out by Mr. ‘Walch in a very short time and it is only necessary for me to mention one

or two of the details.
Kodapamund  Valley Scheme.—The details of the piping are not complete, but
these can be supplied by the Sanitary Engineer.
Tiger Hill Dam.—The bottom width of this should be increased to 27'.
7
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11. There are no detailed estimates for filter beds and service reservoirs.

12. T consider that if Anderson’s revolvers are provided the size of the filter beds
may be reduced by about one-half as the rate of filtration can be nearly doubled.
The saving in this case would be abcut Rs. 18,000. Appendix A of Mr. Walch’s
report gives some information about the annual maintenance of Anderson’s revolvers,
but from it I cannot clearly make out what would be the cost in the case of

Qotacamund.
(Signed) D. McNEIL CAMPBELL, Colonel, R.E.,

Chief Engineer.

Endorsement—No. 328 D., dated 25th May 1897.
Transferred to the Local and Municipal Department.

(Signed) . D. McNEIL CAMPBELL, Colonel, R.E.,
Secretury to Govermment, P.W.D.

OrpER—No. 2156 M., dated 2nd October 1897.

In G.O., No. 298 W., dated 24th January 1896, recorded in G.O., No. 349 M,,
dated 27th February 1896, Mr. G. T. Walch was requested to draw up plans and
estimates for the improvement of the water-supply of Ootacamund in accordance with
the recommendations made by the Sanitary Board in its Proceedings, No. 2286, dated
14th August 1895. With the first paper read above, the Chief Engineer, Public
Works Departinent, forwards for the orders of Government the proposals made by Mr.
‘Walch which, with the estimated cost, are briefly as follows :— ;

(1) To line the existing Snowdon channels with masonry and to B
divert into the sonthern channel a stream above the Govern-
ment gardens .. wid & oo b ki <o 23900
(2) To provide filtering arrangements and a service reservoir at the :
dnowdon ponds o5 S s acs S 66,000
(3) To construct agpipe head reservoir on the Kodapamund valley ;
stream .« & bed AR e i3 &' o 3,740
(4) To eonduct the water from this new reservoir to the houses ;
along the Kelso road and to the villages of Kodapamund
and Vannarpetta i £ ol 4 b 8.060

'(5) To construct another new reeer.voir on the stream 'ﬁowin
t}lllFﬁugh the Craigmore forest reserves at the back of Tiger
i
e e e e .. -8 iy e 40
(6) To conduct the water from this reservoir to the “Sump” on A
the existing main above St. Stephen’s Church and there
connect with the present distributary system 9% .« 38,600

s
Total .. 1,87,700

Mr. Walch also recommends the acquisition of the private lan ing ;i
catchment basins of the Marlimund and Dodabetta reservlgirs and?lllisplr);m(iean v
reservoir on Tiger Hill, and of about nine acres of land in connection withpthe “Igl?l’
Ooty ”” supply. ‘

2. The Chief Eng_ineer, Public Works Department, considers that the construe-
tion of a new reservoir on Tiger Hill is unnecessary, as according to Mr. Walch
himself there will be an ample supply of water in the Marlimund reservoir if the first
of the improvements suggested by him is carried out. Also as to the filterin
arrangements at the Snowdon ponds, the Chief Engineer considers that unless it can b%
shown that the health of the inhabitants of Ootacamund has suffered by the use of the
water of the Marlimund reservoir, these expensive arrangements need not be undertaken.
He considers it sufficient if the first and third of Mr. Walch’s proposals are adopted
and if the private lands lying in the catchment areas of the Marlimund and Dodabetta
reservoirs are acquired. ‘

3. The Government agrees with the Chief Enginéer.ivi%h regard »to\’the"w‘o;‘ks
referred to in items (1), (3) and (4) of Mr. Walch’s reco’ramehdatibns and the works
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These measures will secure a sufficient supply to meet

; once. : :
should be carried out at for some time to come, and nothing more is necessary,

the requirements of the town

he present.

e ev%?ii}f(::a;ard to the quality of the Marlimund water and the necessity of filter-
4."Wi

ulted some of the medical officers who have recently
ing it, the (.;Overnmf_ﬂg }ilr? SOﬁﬁiamund, and has ascertained that they are unable to
had extteilnswe sg;?«fnl?)f disease to the use of that water, and that in their experience
ascribe the cal i

- health or mortality among the population residing
they did not find ?ngledifﬁge];i?rigutable to their using respectively the Marlimund
north and south 0 " :oh latter is admittedly a most wholesome water. In

d the Dodabetta water, whi s of opinion that the scheme for the filtration
f:llxlese cliyr[cu{pstazgesv,azgf g";’:;’;f;gitr;d. I? it is found to be necessary hereafter, it
of the Marlimu
may then be bl o ment consider it necessary to acquire the catchment area

5. Nor does the Gove};n No doubt if this area were manured to any consider-
of the Marlimund res_erVOjlg' {he water would be deteriorated ; but under section 145
, the quality Ot'on 98.A of the Madras District Municipalities Aet IV of
and sub-section (1)_°f e 1I of 1897, the municipal council has sufficient powers
1884, as amende of sources of water-supply to maintain them in as

of control over the dralnagfm? I;.Zizonably be required ; and it may for this purpose, on
uncontamiuated 2 state a?nstances, of compensation, prohibit or regulate the cultivation
ayment, in certait eu%c:n manure or the irrigation of land in any specified manner, if
of any crop, _the use O 7 gr irrigation is, in the opinion of thq Samtarx Commissioner,
such cultivation, mar'lurhealth- The Sanitary Commissioner is accordingly requested
injurious to the Publif‘nds of cultivation, if any, and of manure, which he considers
to report as to ,t}}e ¢ lwithiﬂ the catchment basin of this and other water-'supply
should be Pl‘Ohlblf’eu tor is also requested to see that no Government land situated
reservoirs. The (JO‘ efnelu ding that mentioned in the following paragraph, is granted
within any such,?gﬁ‘#t the previous sanction of Government.
to any pergon 4 to the construction of a new reservoir on Tiger Hill, His Excel-
6. With reg‘ar i(1)1 Council considers that, as no immediate necessity for an
lency the G‘rovell}or n this quarter has been shown, the proposal may, as recommended
additional .suPI"IY. roer e Postponed: As it may perhaps be desirable to carry out
by the Chief hngl?ﬁtu’re date. when the population of the town expands, as it may
is work at S0Ime d to do the Government is of opinion that the municipal eouncil
e expecte " ive at once that portion of the catchment area which is*
f acquisition will probably be much less now than it will
desirable that the private lands in the catchment
oir should be acquired now. The Collector is accord-
basin of the Dodabettier‘;ier;timate of the cost of the acquisition of these lands and
ingly requested t0 mzz}overnment at an early date. The municipal council should
cubmit the same to osals now made by Government in regard to the improvement
report whether the Prgléhe town meet with its approval. Its reply should be expedited

of the Water-s-uPpl.Y: be lost in beginning such works as it may be determined to
so that no tl:g;’a 111]; those mentioned in paragraph 3.
carry out, €SP ment are due to Mr. Walch for his thorough investiga-

i ern
7. The thanks of GOV Separate orders have been issued directing the payment

; t. :
timklxi and fh;; ;’al‘)l;ggl:erffp ?11;5 professional fee amounting to Rs, 1,830.
to him 0

(True Extract.)

G. 8. FORBES,
Secretary to Government,

Municipal Council, Ootacamund.

he Chairman, :
= :h: Collector of the N 1lgu'18.nt
> the Public Works Department.

n G T. Waldh, EsO o 5
" Wn 7W

ld 5 -
Exd. A. Raitt. | ‘C«,yu,‘m" .
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT

Reap—the following paper :—

Endorsement, in the Public Works Department, No. 828 D, dated 95t 3
b J Pt
Read—the following papers : — ay 1897.

From G. T. WALCH, Esq., to the Chief Enein i
Madras, dated Oz)tacamund, 15th Marehcl8;$f’ e Department,

With reference to G.0., No. 298 W.. dated 24th J
No. 689. M., dated 27th April 1896, I have,the honour to’ﬁ)rt‘l:va;gl 1}]1896’ ot
and estimates connected with the investigations carried out by me f the A e
of the Ootacamund water-supply. i e ikt

2. Inhall these, correctness and clearness of record hav
any one who may have hereafter to deal with the scheme, or an " Mg
what has been done ready to his hand and have no need to’agaiu gop::: of i, may find
has already been covered. In connection with this I would dp- °r ground which

“ Note” at the end of the ¢ Synopsis of Bench Marks ”—Apnen df‘WFatEezlhtion to the
2 v 1X 0
3. I enclose the statement of remuneration claime. ~ . f TRt

order to keep down the cost of the present investigatio- @5 it will be seen that in

use as far as possible, of all suitable work which I 143 I have been careful to make
{ - could find already done.
4. If the claim be approved, the total cos*,

Rs. 6,170 * approximately. ¢’ of the investigations will amount to

5. If any explanation or information . A \
report and plans be required, T shall be har( 12 2ddition to what will be found in  the

JPy to give it as £ i
6. The Chairman of the Ootacar ol g ar as may be in my power.

furnished me with most useful inforr -2nd Municipality has from time to time
knowledge and from the records of hi aation both from his own extensive personal

received from the Sanitary Engineer 8 oﬁiceg and I yvould also;acknowledge assistance
O © on various points connected with the proposed

7. The instruments, &e., lent
Works Department, and the furr
(survey and level books, letter files

_for the work have been returned to the Public
iiture, surplus stationery and the various records
i, and soon) have been handed over to the Municipal

office.
* Engineer’s fee .. ‘e a8
Establishment 3 ANt e e s e o 3 3,930
*  Bundries and contingencies 3 3 ve % i 2 .. 1708

632 Approximate. Bome
———— charges not yet paid.
R L BT e e
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e ENCLOSURE.

Ootacamund Water-supply Improvement.

—t

Report on the

I _PRESENT SOURCES OF SUPPLY.

-ved supply of Ootacamund is now derived from the following sources :—
The pipe
(1) MaKLIMUND RESERVOIK.
LN d by an earthen embankment thrown across a stream which
¥ Thl:htas 'f‘?lrcrir(l)i Haﬂ Fstate, Gayton Park Estate, and adjacent lands, and runs
rom

i fhe Apikorai valley to the Moyar.

dowl;t The natural catchment basin of the reservoir has an area of about 272:15 acres,

196-60 acres are private and 75'55 acres Government and Municipal pro-

of whichof the 196-60 acres of private land about 84:64 acres are cultivated, chicﬁy

pony. but several acres of this are so neglected as to appear as if abandoned.

ith tea .
i ff from the natural catchment basin, that from nearly 200

sides’ the run o : ; ‘
acressén]zﬁe sloi)es of the Snowdon range is brought to the reservoir by means of open

eatch channels, pipes, and a masonry conduit. : . :
4. The water spread of the reservoir when full (18 feet above its outlet pipe) is
it r.over 18 acres, and its capacity is 9,870,138 cubic feet, of W.thh, however,
11a;5% 130 cubic feet lie below the outlet pipe, leaving 8,720,008 cubic feet, or 544
m7i]1i0,ns of gallons, above that pipe. ;
5. From this reservoir all the portion of Ootacamund north of the Lake and
"i oink * on the accompanylng map (scale 6” to | mile) is supplied or will
shews 11_1dp hen an intended extension along the Segoor road is carried out. The
be supp} s “»I: ‘}je whole of this portion of the settlement is now a little over 10,000,
g :dered that before long it will at times amount to 12,000. For this
kg ons & head per diem the full reservoir holds a supply for upwards of

number at 20 gall it during that period the evaporation and soakage be only just

ni 3 !
Seﬁ;cﬁlszlzzgsf’;vﬁy the discharge of springs and rainfall run off.
compeé

6. When this reservoir was constructed its water was declared unexceptionable,
134 ig no longer the case owing, it is supposed, to (@) manure used in the cultiva-
b_ut this 18 drains into the reservoir and () the presence in the bed of the reservoir
figaewhich o8 tity of peat. The latter is considered to be by far the more serious
of a large quantity evil of the two, indeed the Sanitary Com-

o 226 of Minutes of Proceedings of the missioner Surgeon-Lieut.-Colonel W. G,
Seg;ﬁﬁ’aw Commissioner for second quarter  [ino has gone so far as to say * whatever
of 1894. steps be taken as to the catchment area,
ater is received there, it must be considered unfit for human consump-
isos ¢ the abandonment of this reservoir completely.”
7. The Sanitary Board, however,
:ts Proceedings No- 2286, dated 14th July  came to the conclusion that this reservoir
Se?:&f:? which are printed in Part 1L of this « anpot be totally abandoned,” but that
repOI"t- ¢ all water passing from it be filtered.”

as long as the W

tion,” aud he adv

(2) Tue Spring aove OLp Qory.

; is, the Sanitary Commissioner remarks (see paragraph 9

8. Wlth..refer(fg;e It)(;:ill 9924 of minuteys of proceedings of Sanitary Commissigner,

of his 1nsPe‘3tm[i§19 1) ’lhaﬁ of all the sources of the Qotacamund supply this ¢ alone

gecond quarterh 2 e,r of a correctly protected supply. It is derlvpd Qiregt from a

presents ﬂ?e e enclosed at 1its point of exit from the earth anfl is dlst'nbuted _by

spring ‘:’i‘kﬁchcollslec tion of this spring is ingeniously effected by a miniature infiltration
ipes. e

llery suggested by Mr. Nery, the Municipal Engineor.”
gallery SUE5

. the  Willow Bund.”

i tom South of the lake was made in 1892 at :
j . <ith the pipes of the systc

* A junction Wi

s
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9. Thg system, however, is a very small one supplying only some 400 persons by
means of pillar fountains in the village of “ Old Ooty ” and by service pipes to the
Secretariat offices, Stonehouse Hill, and three or four other houses.

10. The area served is shown in yellow on the accompanying map of Ootaca-
mund, scale 6”=1 mile.

(3) Tae DopaBETTA RESERVOIES.

11. These are formed by earthern embankments across the stream which flows
from the southern slopes of Dodabetta to the Burnfood and Lawrence Lakes.

12. The upper of the two reservoirs has, according to Appendix A of report
printed with P.M.G., No. 286 W, dated 1st February 1882, a catchment basin of
about 172-72 acres, 8072 acres of these being private property; but from the recent
investigations it would appear that the area of the eatchment basin does not exceed
134 acres, and that the private property is only 57-75 acres, of which 11:50 are
cultivated with tea and half an acre or so is planted with fruit trees (apparently
almost entirely neglected), whilst of the remainder there are some 382 acres of gum
plantations and 7 acres or so of cinchona, &e.

'13. There are no regularly inhabited houses or huts in the catchment basin, but
there are two ‘‘ tea houses ” which no doubt are occupied at times for short periods.

" 14. The capacity of this reservoir

See P.M.G., No. 634 M., L.M., dated 28th when full to 2480 above its outlet pipe

April 1891. has been taken as 4,500,000 gallons,
but is probably considerably more.

15. The lower reservoir, only about 934 feet down the valley from the upper
one and some 161 feet below it in level, is little more than a pond, having a capacity
probably not exceeding 50,000 gallons. 3

16. Its chief supply is of course the surplus from the upper reservoir, but this is
also at times supplemented from the stream which flows through the Craigmore
forest reserves at the back of Tiger Hill.

17. From these reservoirs is supplied that portion of Ootacamund, south of the
lake, shown colored in blue on the map, scale 6"=1 mile, with a population of 2,500.
The capacity of the reservoirs as given above would therefore be sufficient for only
three months’ supply at 20 gallons a head per diem, supposing the evaporation and
soakage to be only just compensated for by fresh supplies received during that period ;
the stream and springs which feed these reservoirs never, it is believed, run quité
dry, and as a matter of fact the storage has since the supply from it 7was piped,
proved sufficient, if extravagant consumption and waste be checked.

18. In paragraph 12 of his inspection notes, dated 15th—22nd September 1893

the Sanitary Commissi : o7,

Page '227 of Miqut.es of Proceedingsof the of the Wat{ar (f?ntl:if:;gne:e Sgelrt:e; raénaIYBlg
Sanitary Commissioner for second quarter speaks of it as “of much better (iua?iltl;y

1894. i
: 3 : than the Marlimund supply though largel
defiled by vegetable impurities” and an analysis lately madep%)g the gUh:fngiiajlr
Examiner, of water taken from a house tap on the distribution system from these
Dodabetta reservoirs, gives the following results :—

B.

From House
service tap of
Eckford Doda-
betta reservoir

system.
Total solids .. 5 & «+  Grms. per litre 0¥0t23
Volatile solids % Sty Do, O
Chlorine o e s itk Do. el
Total hardness ot o .. Clerk’s scale Trace.
Permanent hardness .. 5, oy T e
Free ammonia 47 o3 o Migvnie. pek Biws: 2 Prie.
Albumenoid ammonia e o 2 ey
Nitric acid .. .. (as ammonia) Do. e

Remarks,—Sample B is a usable and good water.

MW ~
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II.—OPINIONS AND SUGGESTIONS OF THE SANITARY BOARD.

19. The occasional insufficiency of the supply from Marlimund reservoir and
the unsatisfactory character of its water, and imperfections in the other sources of the
water-supply of Ootacamund have from time to time during the last few years
received much attention from the Sanitary Commissioner and the Sanitary Engineer,
the results of which are given in the various documents noted below.!

920. These were referred by Government to the Sanitary Board which after full
consideration came to the conclusion embodied in its Proceedings No. 2286, dated
14th August 1895, which for convenience of reference are given in extenso below,
from Proceedings of Madras Government, No. 298-W., dated 24th January 1896.

Proceedings of the Sanitary Board, No. 2286, dated 1/th August 1895, at meetings
of the Sanitary Board held at Ootacamund on the
13th, 18th, 25th and 27th June 1895.

The Board, having, as requested by G.0., No. 859 M., dated 6th July 1894, fully
discussed the whole of the questions relating to the water-supply of Ootacamund,
having had before them report (herewith sent) of the Municipal Committee on the
same matter, and htving met the committee and considered the matter with them,
and having inspected the various reservoirs existing and proposed and their catchment
areas, resolves to report to Government as follows :—

(1) The Board finds that, in regard to the Marlimund supply, it is impure
and insufficient, that the cause of the impurity of the water is due (1) to the supply
received from the Tudor Hall Estate passing over cultivated lands, to the tank itself
in portion being a peat bog and that in its bed are masses of vegetable matter in a

‘state of transition towards ¢ peat > and therefore liable to.decay, and to the water

derived from the Snowdon catchment having to pass to the connecting chanmels
through sholas with thick undergrowth and over ground covered with decaying vege-
table matter, (2) that its insufficiency in years of short rainfall is due to the small
gize of the catchment area, to the state of collecting channels themselves and to the
absorption caused by undergrowth and /Zumus in the sholas.

(2) To improve the purity of the water, the Board consider that the Marlimund
tank as far as possible should be abandoned as a storage reservoir, and that Govern-
ment should be requested to clear the sholas above the collecting channels of all wattle,
undergrowth and humus and to require that such areas shall at no future time be
permitted to get into the state they are at present, viz, so thick that sun-light can
hardly penetrate and reach the ground. The Board considered the question of
forming new channels above the sholas and of carrying the water from the streams
and springs themselves in closed piping, but looking to the insufficiency of the supply
and the limited catchment areas, they do not feel justified in recommending this
course, and if Government clears the sholas and maintains them in the state already
advised, there is less reason for such recommendation.

(3) In order that the Marlimund tank may be, as far as possible, abandoned as
a storage reservoir, the Board propose to increase the capacity of the Snowdon reser-
voir and consider that the bund may be raised almost to the level of the road above
the reservoir and that the capacity may be further considerably exfended by exca-
vating andjclearing the basin in which the existing (but not now used) reservoiris, or
alternatively it may be considered whether it may not be advisable to construct a new
dam at a spur some 200 feet down the valley below the bund if a further large addi-
tional amount of storage would thereby be secured ; which of the two courses should
be adopted is an engineering question which can only be decided after proper surveys

Note on same by Acting Chief Engineer, Public Works Department,
dated 2nd October 1893.

Sanitary Engineer’s No. 2544, dated 24th November 1893,

G.0., No. 273 M, dated 8th March 1894.

G.0., No. 839 M., Mis., dated 6th July 1894. >

Minutes of Proceedings of the Sanitary Commissioner for second quarter 1894.

Report of Sanitary Engineer for 1895. B

(All ordered to be
treated as *“ Cons

1 Sanitary Engineer’s No. 1697, dated 17th August 1893. }
fidental.’’)
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a]nd levels of the site have been taken. The Board believe that, if the reservoir is
thus extended and another reservoir (to be hereafter referred to) constructed, it will

be possible to limit the use of water from the Marlimund to a somewhat insignificant
amount.

(4) Marlimund, however, cannot be totally abando higher
houses on Church Hill must still continue to g; supgliléedd’fff; O;Itl ea(:lfd t]tll?e IB%ard
thergfore recommend that all water passing from it be filtered and a éompensating oF
service reservoir will also be necessary. Ou the subject of filtration advised, the
Board is prosecuting enquiries as to feasible methods for dealing with the large

ti i . B
gilll:ll: I;Zysﬁi gﬂ;%;tg})le matter in the water. As to this a separate report will m due

(5) The Board accompany the proposals for the extension of the Snowdon
;eservmr with their expression of opinion of the necessity for protecting the reservoir
rom approac}l by walling and fencing, for removing the godown of Snowdon House,
?ind' for securing by means of intercepting channels and otherwise that none of the
g kxl'amage of any of the surrounding basin in which the reservoir is be admitted into
e reservoir unless from a perfectly clean and unpolluted area, the reservoir not in

any way being dependent on its own basin for its supply. The Board also

recommend the diversi i : i
R version of the Marlimund road along the east side of the reservolr

(6) The Board recommend that the existing north and souih supply" channels

be bricked or lined with concrete, that th. >
! ) 1 e overflows be d g1 0 f.ar
f}?sslt_’le ?nd one OverﬁOW. only provided above the inlet t?) tﬁ:eszvxv{lo: lreservmr =4

e P}Pe eading to Marhm‘}nd, and that the site of the channels be increased, £
necessury, to carry the maximum flow off the catchment areas :

(7) The Board further recommend the e ] hamnel
: : xtension of 7 B

9‘;: gcgms;fisb& Mréglgl%;’ _%ctu:lg Sanitary Engineer, in h(i)s fx?:m?rgﬁisgli)nyreferenci

.0., Mis. No. -, dated 6th July 1894, viz., recutting the old supply chann

from O. to N. s0 as to include the area, coloured greenl—llge:a ep{)aln éNE? 4 ot o

accompanying plans—whence the water would find its way down the stream H. and

thence by the existing channel to Snowdon ; the Government House channel t0

permanently cut off (it has already b . £
: y been done so tem lv). The Board do 1o
comsider that any other of the works proposed by 3. FILs in his memorandum
e e dﬁf undel'.the_.present proposals of the Board necessary and would alone

e examination and repair where necessary of the culvert from Snowdon

House to Marlimund from which apparently a large quantity of water must be lost

by leakage.
(8) The effect of the above :

: . . proposals would be that a new reservoir would be
glf)t;::;d :::Eu?ds‘)};l})lplylfo it from a fairly unpolluted area amlil ean additional amount
i Mgrlim i éls e secured, I.t 18 not intended that water should be passed
und to Snowdon reservoir even after filtration, but that it be delivered

into the pipe below the latter reservoir. or i i i

i . y or it may be that an additional main from the
latter may be necessary if Marlimund has to be retained for the higher houses on
Church Hill, &e. ; this however is a

detail to be hereaft idered, if the recom-
mendations of the Board as a whole receive th e i 2
$eii the resirvoie i Badwach wd e approval of Government. The surplus

g , uld be passed t . R
passed over its escape wier than is absolutef; e ss: I‘19t[arhmund and no more wate

y for the safety of the reservoir.
(9) The Board further recommend that a new reservoir be formed in the

Kodapamund valley just below the junction of th : 4
G Gl s e A e it o
s 1 M e s e i e Sl s
opies’ AUb e site of the proposed b :

must be removed. ) Prop und (these were only lately built)

(10) The Board believe thiat this and the proposed Snowd ir will give
all the storage capacity required to serve a much inI():reased Popgﬁiiflfrzgzrgh g:UY
years of severe drought such a:j have lately occurred.

(11) It is considered that, when these new reservoirs are made, it will be
advantageous to limit the supplies from each to certain areas of the town, thus, for

£
|
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Jimited an area as possible on the higher contours,
e t and the upper portioxg of th(c; bazaars, ani{ from
Snowdon to : : at valley near Charing Cross, Government House
ggg;pamund to :1111: | :ﬁ:ze; t;; ;}(])rth side ygenerally, and in this view the distribution
road, and along slieht re-arrangement, but in such manner that, from higher supplies,
pipes may rqull;: Pogssible to supplement the lower or from the lower to such or the
it. may a},:gilrs as they can command. - . . ]
higher ¢ ard to the Dodabetta reservoir, which supplies the south side of
(12) Inhre%(,ard do not consider that any expensive alterations are required.
Ootacamund, ¢ eourrht to be made of the lower reservoir and remedies suggested
An eXﬂl?mat%fgn s it does at present; its capacity might probably be slightly
dts ]s;y P,%;Perly considered planting on the slopes of Tiger stream, the silt
I St ht down might be reduced or by scour valves, and the supply to

9‘11]‘ rg:zgtol;:o;gight be increased by catching more of the water which at present
the r

cntually finds its way to Burnfoot lake.
i 13) The Board are averse to cutting off any of the area of the upper reservoir,

bat if arrangements can be made to cut off the tea area and include an equal or

rea, this
g;a?fi?;fa(Drz King dissents—see note attached).

(14) It is evident that, if the proposals of the'Board meet with the approval
of Government, the work of preparing plans and estimates to carry these p;oposals
into effect will require the se'rvices of a hlg!ﬂy quahﬁe_d officer for a conmderable

eriod ; there are many points in connection with the various proposals made, which
demand very careful study and investigation before satisfactory designs can be
repared and details decided on.

(15) The Board therefore recommend that the mupicipal counc@l should be
advised to approach Mr. Walch (late Chief Engineer for Irrigation), who is now resi-
dent in Ootacamund and who has a very full knowledge of the question to be dealt
with, in view to securing his services.

16) The Board are informed that the council have already arranged to provide
a sum of Rs. 2. lakhs for carrying out the improvement of the water supply and
drainage. This sum is not likely to cover all the expenditure necessary, and the
Board therefore trust Government will see its way to supplement that sum by what-
ever amount may be necessary, so that once for all the supply to Ootacamund may be
laced on a satis factory basis. Any less complete measures than those proposed, the
Board consider, would be temporary and ill-advised, and therefore strongly recommend
that the improvements be taken' up at once and made full and complete. . The Board
believe that any other course will lead in the end to much greater expenditure than if
their proposals are accepted and the work carried out as a whole.

should be done ; this however is a question which demands detailed

»

91. These suggestions of the Sanitary Board may be thus summarized—

(@) Partial abandonment of the Marlimund Reservoir; the improvement and
extension of its supply channels from the Snowdon slopes ; the filtration
of all the water passing out of the reservoir ;—paragraphs 1 to 8.

(b) The formation of a supplemental reservoir at the Snowdon Ponds or just

+ below them j—paragraphs 3 and 5.

(¢) The formation of a new reservoir in the Kodapamund Valley just below the

sunction of the three streams coming from the Saddle and from that part
! of Dodabetta further west ;—paragraphs 9, 10 and 11.

(d) The improvement of the purity of the supply of the Dodabetta Reservoirs

and the prevention of the silting up of the lower one ;—paragraphs 12

and 13. -

II1.—INVESTIGATIONS NOW CARRIED OUT, PROPOSALS NOW
MADE, AND ESTIMATES SUBMITTED.

9. In dealing with the investigations carried put in accordance with G.O.,
No. 6289 M., dated §7th April 18986, it will be convenient to follow the proposals of

' the Sanitary Board, as far as they go, in the general order of the above summary.
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(4) MarLvunp Reservorr.

23. As wa . RIS
as expected, the investigations have failed to find any site for a reservoir

Tts natural catchment o
K area ,, ¢ 20

Snﬁﬁrfi?n North Channel, see paragraph l.l.of Mr e
nee?' memqn?nduu.x, page 28, of Sanitary EnA ir.

- 8 Administration Report, 1895 AT
nﬁﬁi on South Channel, sep paragraph 12 of My, .
ms, mAemqn{.ndmp, page 28, of Sanitar E ie

r's Administration Report, 1895 s o

e 23-00

—

i Total ., 46924
aragraph 13 of Mr. Ellig’ memorandam

fO_I‘ the supply of Ootacamund, comparable
with that of Marlimund as regards eapa-
city or area of catchment basin. With
only 18 feet depth of water it holds, as
already stated, 541 millions of gallons, or
upwards of seven months’ supply for
12,000 persons at 20 gallons per diem,
and it draws its supply from some 469
acres which it is proposed to inerease by
about 59 ! acres.

2400 5 y ety
 vidliy Whizzshasllsg 20 small advantage in connection with this reservoir that it lies in
there would be nop - ‘1‘1””19 1"’I'Om. Ootacamund, so that in the event of its ever bursting

such loss of life and valuable property as would be the case were 1t

in the Ootacamund water-shed.

25. It is :
It is' certain that the occasional insufficiency of the reservoir has been due

to the imperfect ar
: ran :
8athenng ground, thatg:ments for taking

long the Snowdon slopes.

to it the supply from a large part of its

This may be remedied as recom-

mended in Paragraph 6 of the Sanitary Board’s report, by lining the catch chanuels

% Nos. 3 and 4.
* Bs. 23,900,
4 Plan No. 5.

with masonry ; for doing this the plans .
and estimates® now submitted provide, as
also for the extension® recommended in

paragraph 7 of the Board’s report.

I'ainszvgi.lllil these be carried out there need be no doubt that the north-east monsoon
the case it Wways leave the reservoir full, and experience has shown that when this is
1 never fails, even with its supply channels in their present imperfect state,

to meet all the demand

s during the following year.

27. The Sanitary Bourd is right in considering that the  other works®”” proposed

'@ Larmg’ an additional pi
3 mal pipe from K to B8,
() Lo ing addieons Conduit from e g
) YIng : honnlpxpeﬁomgtog .. ,220
E"‘lﬂnf:qg msai;;:—y conduit 4 G t.o. 69,000
T R 57,060
Total |, 1,38,280

——

28. That these are now so out of ord

® Paragraph 7 of its Proceedings,

case. The Conduit hag
detected even when it was ca
east monsoon, and the estimates n

1ot been uncovereq

by Mr. Ellis in his memorandum referred
to are not necessary. They were arrived
at on the basis of a “run off ” of ] inch
in one hour, but this was probably merely
a mistake, and certainly a run off of not
more than one inch in 24 hours need be
provided for, which the present pipe and
conduit are sufficiently large to deal with.

er, as supposed by the Board,’ that “ a

large quantity of water must be lost by
leakage ” between Snowdon House and
the Reservoir, does not appear to be the

but no signs of leakage from it could be
b

ying a large‘ quantity of water during the last north-
OW submitted do not therefore provide anything for

29. As regards ilteri
gards the F lltermg of the water passed out of the reservoir, this has

'N0&6,7,8and9.

See letter No. 2370, dated 13th ) '
with Chief Engineer’s endommz??ge: ]98%8'
dated 4th January 1897, Appendix I

been already thoroughly gone into as will
be seen on reference to the documents
noted” below, and plans® and estimates

~have been prepared by the Sanitary

Engineer which are incorporated with
those now submitted. But in addition to
the arrangements provided for by the

7 No. 1697, dated 17th August 1893, fcom the Sanitar N
Note by the Chief Engineer, Public Works Depam:):aftns;:::;.hd October 18
No. 2544, dated 24th November 1893, from the Sanitary Engineer er 1893.
Endorsement of Chief Enginecr, Publio Works epartment, No. 863, dated 1t Deoombor 1698,

i No. 2156 M., 2xp Ocronrr 1897. 9

the Sanitary Commissioner is strongly of opinion that before
. passing the water into filter beds it should

be subjected to the action of ¢ Anderson’s!
revolvers.” Provision for the necessary
apparatus has accordingly been made in
the estimates now submitted, on the
information given in the letter® from the

Agent for the patenf in this country, which will be found as Appendix A to this

report.
80. The estimated cost of all these filtering arrangements is Rs. 66,000.

31. As regards the defilement of the water flowing into the Marlimund Reservoir
from cultivation, there can be little doubt that the only effective way of dealing with
it, is to acquire all the private lands in the catchment basin, and every day that this
course is deferred will add to its cost, because the value of land in and about
Qotacamund is increasing, and the cultivation is being extended. It is thought
inadvisable in the estimates now sent to deal with the value of the lands in question
but the statement Appendix C will give the information on which any provision it
may be considered advisable to make can be based. ;

Sanitary Engineer,

1 See pamphlet herewith.

2 No. 45, dated 21st January 1897.

(5) SucersTED RESERVOIR NEAR SNowpoN HoUSE.

32. In paragraphs 3 to 5 of its proceedings the Sanitary Board proposed an
¢ extension of the Snowdon Reservoir ” or the construction of “ a new dam some
200 feet lower down the valley.” The term ¢ Reservoir” here applied to what may
better be named the ¢ Snowdon Ponds”, is likely to be misleading to those who do not
know the circumstances of the case; those ponds are not connected with the Qotacamund
pipe system and therefore do not form any reservoir for it.

33. Surveys and levels have shown that the valley below the site of the ponds is
too steep and narrow for a storage reservoir, but a small useful one might be made at
a moderate cost by raising and extending the bund of the lower pond so as to hold up
water to 15 feet above its present level and incorporating it, and the other pond also,

in the reservoir so formed.

34. The Survey® plan and sections connected with this will be found with the
other plans, but no estimate is sent,
because it has been finally decided [see
letter* No. 36, dated 20th November 1896,
to the Chief Engineer, Public Works
Department and his reply No. 9-C, dated
4th January 1897 that, as recommended®
by the Sanitary Board, the water supplied from the Marlimund Reservoir must be
filtered, and there is no place for the required filters and service reservoir except this
Snowdon Ponds site; see the documents referred to above, in paragraph 29 dealing

with ¢ Filtering.” '

8 Plan No. 2 (2 sheets).
* Appendix B.
$ Paragraph 4 of its Proceedings.

- (6) KopapaMUND VALLEY—SUGGESTED STORAGE RESERVOIR. PROPOSED
Pipg-HEAD, AND SUPPLY FROM IT.

85. Much time was spent on surveys® and levels in connection with the sugges-
tion (paragraph 9 of the Board’s Proceed-

ings) for a storage reservoir in this valley
as it seemed an excellent one, but after

all, the idea had to be given up because the valley proved so steep and contracted that
no safe earthen bund could be constructed high enough to mak_e a storage reservoir of
a capacity at all commensurate with the great cost of acquiring the yvho.le of the
highly cultivated gardens and all the houses lying above it, as well as in its water-
spread, and their acquisition would be absolutel.y necessary as they are sources of
great pollution. The absence of rock for foundations would prevent the construction

of a masonry dam at the place.

6 Plans Nos. 11 and 12 (2 sheets).

3
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36. But though the formation of a stora ir in thi i
; L the ge reservoir in this vall
questlo_n,1 the adoption is strongly recommended of a scheme for u?;{li;sin;u:he()fsnfgﬁ
ggrela)nndlz.b stream of beautiful water flowing into the valley from the western slopes
odabetta, which was worked out by Mr. Nery, Municipal Engineer in 1893,

and a d b i 7 :
1894)1.)prove y the Sanitary Engineer (see his No. T-187, dated 29th September

37. This scheme consists in forming a Pipe-Head! Cistern, by means of a
’ .

: masonry dam 15 feet high on the stream
! See plans Nos. 10, 13 and 14, I question, well above algi souree: ofr::n-

: taminati : )
by pipes for the use of some 600 persons in th:l.lvnial‘lt:ég; ‘:)IfldKf(I)‘g;n aﬁxui;?(li( mgdtl$ hissi
petta, and the Huropean houses lying along both sides of S sl e
though they pay water-tax have now no water laid on to anywhere withi Oah . ese
but ?‘. few of thexg get a supply by means of an open channel from ga S
as  Sudukadu,” se., “burning ground,” because its sources flow ;t::t? n; lﬁﬁz

.3& As the scheme was worked out by Mr. Nery and his estimate is now used
?

except as regards the masonry dam f
which a fresh design® and es{imaa:g ag;
now prepared, his detailed deseription of
; the scheme is attached to the estimat

39. The total estimated cost is Rs. 11,800, v

2 Plans Nos. 13 and 14.

(7) Existine Dopaserta Reseryorgs,

40. The cutting off of the tea area referred to by the Board? is not feasible

hat area, as will be se
: en from the state-
ment which forms A ppendix D, is oniy 12

! e e acres (including 1 4
no extension of cultivation is in progress. There Si::sl;;ioltn gpf,e‘;‘irzooﬁ efxz;‘mt trees) and
A Dy manuring

carried on, and from the analysis of the water given ; ragra :

that the cultivation is not now eausing eonta?ni:;:ilc?nga it shI())}llJl}dS lit S
certainly be acquired especially, as will be seen further o it will algweavﬁer-tm t?lft
proposed new Tiger-hill stream reservoir, q b8 Simatd o

41. To prevent cultivation being started on the oth i 3
in the catchment basin of these reservoirs, those lands shc?\ildpzi:gtgeﬁdii(r:gz :ffsﬁ
probably might now be effected at a moderate sum. . s

42. When this has been done and the “undergrowth . e o
have been dealt with as recommended in Paragraphg;, st thzn](aiol;:;}:g_) i cl:ge fllilﬁ sholﬁs
supply to these reservoirs will be of a quite unexceptionable quality. gs, the

& Paragraph 13 of Proceedings.

43, The silting up of the Lower Reservoir may certainly he
by the means suggested in paragraph 12 of the Boar(}ir’s Proceey(,ﬁngssolr?lftw ala: rl‘etardqd
is of little consequence for storage and its life at best can be but shot T}n'es%ntom
the case, the increase of supply to it is of no moment and, as will B & 8 fu;;mg
on,, the stream from which such inereased supply would have to be br enh rther
proposed to utilize in feeding a new reservoir; the surplus from that hOug t it is
still be available for taking into the Lower Reservoir if needed owever will

(8) Prorosep New Reservorg.

44. The Snowdon and Kodapamund valley sites not hei ; 3
above, for the required storage reservoir supplesxlnental to tﬁiﬁ%aﬁﬁfiﬂ%n? E;xll:lameg
necessary to fix on some other site, and after careful examination of all a ecz:txi
possible places it was ascertained that there was none with anything like tfmvany:
tages of t:lzat shown on plans 15 and 16, which may be clalled the Tiger-hill
stream site.”

No. 2156 M., 2xp OCTOBER 1897. 11

M .
the Ootacamund water-shed, it has a catchment

o out of
45. It liesma valley t of the existing Upper reservoir, the surplus of

LT including tha D ok !
basin of large ared, I:fd remgrkably free from cultivation or possible sources of con-

N ceive : \
which it can re ’ such a level as to command the highest houses in Ootacamund ;

Lgea i 3108 at
taminet e ‘rock for founding a masonry
an ueh to form a really capacious reservoir. :
opove The position, catchment area, water-spread, capacity, &e., of the proposed
30 ? y shown on plans 15 to 21 but for convenience these particulars,

- learl
reservoir are C 1 here brietly stated.

: a
g Othelr;?sg'oi __On the stream which flows at the back of ¢Tiger-hill ” and
41‘ the Cmiémore Torest Reserve, at about 1,100 feet further up that strez}m than
throug! t jmpinges against the upper corner of the Lower Dodabetta reservoir; and

X)l:)f: 7150 feet due south of the upper reservoir.

48, Catehment® Area—The natural catchment area is 100 acres, which at a small
’ i e cost may be increased to 1083 acres.
< Aboutpl B Of this less than 24 acres are private
8See plans 16 and 18. property and only 1-85 acres is under
tea cultivation, so that the acquisition of
all the private lands would cost a comparatively small sum. Besides this natural
catehment basin, that® of the existing upper reservoir would by means of a channel *
rovided for in the estimates, be available whenever that reservoir is full, and for a
large part of the year it surpluses nearly the whole of the run off. A run off of 1 inch
in 24 hours from the whole combined catchment area of 242 acres would fill the

reservoir in a little over & days.

49, Capacity.—With 40 feet depth above the outlet pipe, as designed, the
available quantity of water retained in the reservoir would be approximately
30,387,500 gallons, or sufficient at 20 gallons a head per diem for upwards of 4
months supply to 12,000 persons, that being the number to be provided for (see
paragraph 5) on the north side of the lake, and it is for that portion of Ootacamund,
it will be understood that the reservoir is specially proposed. It will therefore
be generally capable of entirely taking the place of the Marlimund reservoir for
several months in the year, though its drainage area is not sufficient to permit of its
being solely trusted to; the Marlimund reservoir must still, it is believed, be depended
on to make Ootacamund quite free of any danger of deficient supply at any time.

50. Character of the water—The water of the stream on which the reservoir
will be constructed is of great purity as shown in the following analysis by the
Chemical Examiner to Government of samples taken just above the site for the

dam : —

dam on, admitting of a structure high

Water from the Craigmore Block Stream.

Total solids .. Grms, per litre .. o oo o oo 0:040
Volatile solids .. do. do. wi- 02020
Chlorine seeie = 4o do. Gia 5 e e 0001
Total hardness 3is ie Clark’s scale .. % Trace.
Permanent hardness o3 B o do. do. ol +s Trace,
Free ammonia Mlgrms. per litre ols Trace.
Albumenoid ammonia do. do. 53 51 v ol .. 0064
Nitric acid do. e vit (as Ammonia) Trace.

~ Apparent quality of the water as inforred from the results obtained Pure and whole-
on examination some.
REMARKs.—A first-class water.

The water to be brought from the existing Dodabetta Upper Reservoir is also of
excellent character (see paragraph 18) and may be still further improved by the
means recommended in paragraphs 40 to 42.

51. Swamp in the bed.—It will be noticed in plan No. 16 showing the water-
spread of the proposed reservoir that there is in it a swamp of about 1} acre in
extent. In this pits have been sunk and have shown it to be composed of vegetable
soil about 8 feet in depth, portions of it being composed of imperfectly formed peat.
It is not thought that this is a serious drawback to the site, but as judging from the

25

’
4
%
:
;



e e

12 No. 2156 M., 2xp Ocroser 1897.

opinions expressed in connection with the Marlimund R ir, i i
o s ] - eservoir, it may be considered
80, 1t 1s deemed proper to bring the matter to notice. In fow I’)arts ofy the world can

valleys which are at all flat be found without vegetable soil in their beds, and most

. | f

52. It may be possible by desiccation, or s .

ol lon, or some other means, to so deal with the

?i::::%bgf:utt}rlzl reservoir i1s brought into action and it is covered with water, as to
thin lih sk itl:zsehan]y deleterious elgments in the soil, but if this is not practicable,
e Wil of i the ﬂ?n ((ii.cause.the rejection of this excellent site for the reservoir,
pus s e 0 end ng soil had better be removed, though this would be an
water-s readp 1(111 » and the disposal of the spoil on the steep hill sides above the
pread would be a somewhat difficult matter. It should be noted that the

desi ; :
df;l%ltl %\Tldes by means of a large ¢ scour-pipe,’ for laying the bed of the reservoir

93. The total estimated cost of thi i i ;
I : ; this reservoir exclusive of any compensation for
private land it may be decided to acquire in its catchment basin is Rs. 47,100.

distrgf.ﬁAs regards the conveyance of the water of the new reservoir to, and its
thiore a.l: (;n over, the area, the present supply of which it is intended to supplement,
entirel esePaWOHBystems which may be adopted ; one that of keeping the new supply
bmimh{g Y te, the other that of joining it on to the existing main above where 1t
Sl e ofl 1nto its distributing pipes and so making use of Zkem. In either case
.45 thmmn must be taken for 10,375 feet to Charing Cross, but in the former
xgains h“ill';YQuld from that point be required some 39,000 feet of new distributing
th ’tw 1n the latter system, 3,716 more feet of the new main itself would take
e water to the existing' main from which it would be distributed by the present
pipes. The latter arrangement 1s £0
greatly the che;per, and, t1t_ ;s Dbelieved,
‘ ; so much the better, that 1t 1s recom-
mended for adoption and the estimate Rs. 38,600 has been framed accordingly.

55. The lowest point—Charing Cross—to which the new main will have to
A e e descend is rather more than 600 feet below
RmlE shﬂdﬁon Hons‘edeﬂL ' the oatlet pipe of the reservoir, and as so

By e AN ST o ) o gveat & head would necessitate an unuﬁ}ui}l
m!xmeu ) i - thickness of pipes for some distance, 1t is
reducing the head
(s B ‘r-':l; ) TSR
t];g reéucing valve 7 (tobe tioned further op) ; . ! il
give an ample command of the houses * that g li011) is closed, or partially so, W
system, and also of the houses which will dogbgl. s Lre L influence of the present
proposed new road. S ) e e ,Wbﬂe&s before long be built along the

Plan N 0. 22 (3 sheetg_)

S R e - Proposed to put a ¢ break-pressure 7’ tank
by neaxli;looﬂ NS Just below the Dodabetta Lower Reservoir

“» even with this reduction the pressure when

Fa

56. The supply thus given to the high lavel 5er ...
occasional ‘iailure,f,bgtf‘ this ‘.’;“1!1 m&ﬁghh“’;l:;ﬂm may possibly not be free from
the Marlimund Reservoir into use for th our with proper arrangements in bringing
the new reservoir was run dry.

57. The « break-pressure tank abovementioned would be 193 S Lok than

» ; the outl ot pi = ) -
* The * Sump " above 8t. Stephen’s Church. ~ and 226 efegtl [;ebgelff:ligxmmqm_i g mago;:

¢ ) .- the 2 A 1s

main, but of this 175 feet would be absorbed byngﬁ:‘ild ﬁqlﬁﬁ thne-t:,m;l‘:f the new

discharge through the proposed 6 inch pipe. It is however advisable (%ls e the re%ndmr‘aded

by the Sanitary Engineer when consulted on the subject) to put a ¢ pressur rédm .

valve ” on the new main near the junction. PR e

1The of the existing main from the Marli i ‘ e A :
o448 fmhnsth g e Marlimund reservoir to the ‘Sump’ where the junction will be made, is

© parts of the system commanded by it, before.

R AR N
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58. As it is considered necessary that half Qhe 240,000° gallong to be provided
per diem should be deliverable in six
20. h that is at th 324

: 'i‘gﬁg;n(i)s xexclusi‘.re of the 14 cubic feet per Pgll"l rli;imﬁz, 1: %-igc%rzg?xmojtgrsiipgea]Ivg?lsl'

minute required between Walthamstow 3. 0 ¢, e ysed. This will be laid for
rner and Charing Cross, see next para

;‘;ﬂph 4 the first 1,100 feet along the left bank of

: the Tiger-hill stream and then across, or

round, the Lower Dodabetta reservoir, just below which the ¢ break-pressure tank

will be placed ; thence the pipe will run along the track of the existing main of the

South system to near Walthamstow corner on the Coonoor road, and from there it

will follow that road to Charing Cross where a ¢ wash-out ’ valve with pipe to the

stream will be provided. From Charing Cross it will run along Church-hill read to

near St. Stephen’s gate and thence along the road and path beside the eastern boundary

of the church enclosure direct to the * Sump,” where the junction with the existing

main will be made with a ¢ pressure-reducing valve.” No private land will have to

be acquired for the pipe track.

59. As the pipe passes along the Coonoor road from Walthamstow corner to
Charing Cross, water can be taken from it to the houses along that road and ¢ Old
Ooty  road for the supply of which from the South system (which it will be well to
relieve of the duty) an estimate of Rs. 6,300 has lately been prepared by the muni-

cipality and approved by the Sanitary®

Seo his letter 122, dated 20th January 1897, Engineer. Of that estimate Rs. 5,200 are

for the arrangements connected with the

main pipe, the necessity for which the main now proposed will supersede. The

quantity of water to be supplied to the houses, &c., now under consideration is 10,000

allons per diem and this the proposed main can easily carry in addition to the
240,000 gallons which it has to take on, as above explained.

60. It may be noted thatit will be easy, and cost but a small sum to put the new
main into connection with that of the soufh system either at the Lower Dodabetta
reservoir or near Walthamstow corner, if this should at any future time be considered

advisable.
(9) “Owp Oory” SuppLy.

61. This requires improvement of the infiltration arrangements by surrounding
the upper cistern with broken stone and gravel through which the water will pass to
open jointed or perforated pipes. This will cost so little that it need not be entered
in the estimates herewith, but may be carried out from ordinary Municipal Mainte-
nance grants.

62. It is however also very advisable that the portion of Survey field No, D/267-A
shown on plan 15 enclosed in dotted red lines and containing an area of about 9 acres
should be acquired and enclosed to prevent the present considerable fouling of the
sources of the springs, The greater part of the ground to be acquired is very steep
and quite unfitted for building sites and is at present waste, though there are signs of
portions of it having been cultivated with potatoes or vegetables. The probable cost
of ¢ compensation ”’ is not entered in the present estimates (see paragraph 31).

-
(10) GENERAL SUMMARY OF PROPOSALS.
#

63. The proposals made and estimates submitted are—

(@) To line the existing Snowdon channels with masonry and bring RS.

more water to the Southern

one by diversion of a stream

above Government gardens 23,900

(6) To provide Filtering arrangements and a service reservoir

at the Snowdon Ponds

Site .e oo .o 66,000

(¢) To construct a Pipe-head reservoir on the Kodapamund Valley >
* Paragraphs 35 to 39. stream .o .o L)

4

Paragraphs 25 to 28.

Paragraphs 29 and 30.



PO ety SR T o =L

.
A S 0 P B o S

14 No. 2156 M., 2xp Octoser 1897.

v

(@) To take the water from that pipe-head to the houses along the ES.
Kelso Road and to the
villages of Kodapamund
; and Vannarpetta . . e 8,060
(¢) To construct a new reservoir on the stream flowing through
Pisipipha o4 vls. the Craigmore forest re-.
serves at the back of Tiger-
kS 3 .. 47,400
(f) To carry the water from the new reservoir to the ¢ Sump ’ on
ke priha S4:4 60, the existing main above
: : _ Bt. Stephen’s Church and
there connect with the present distributary system ., .. 38600
(9) To acquire the private lands lying in the catchment basins of :
Pusngruphe 81,405 41,40, 8% the Marlimund reservoir,
; Dodabetta reservoirs, and
proposed new reservoir, and also about 9 acres of surve
field No. D/267-A in connection with the “ Qld Ooty x

Bupply . .. . . e . .o .o CnaND estimate.

Paragraphs 38 and 39, .

Total .. 1,87,700

64. It is conﬁdént]y_believed that if these recommendati :
Ootacamund will have a never fuiling supply of excellent vc';.:]eratmn8 7 onR

(OTACAMUND,
§ih March 1897. (Signed) G. T. WALCH, wm.1cE.

APPENDIX A. -

From S. CRANSHAW, Esq., Municipal Engineer, A A e
Esq., M.LC.E., Uotacamund Water Works, dated A grr:, 21::3";{’1‘3;;}; ) 1139?.1;1‘; ZALCH»

The reply to your No. 57 of the 15th instant,
information asked for—

For 300,000 gallons “in 24 hours a revolver with 7-inch inlet g
T.ondon would be sufficient but I would in order to be preparo dmf :: alljll[;: crO:::emogf £450 F?:'xoBl;
recommend you to have one with 8-inch inlet pipe costing £525 ¥.0.B, London Wﬁpmvyould
deliver 402,370 gallons per 24 hours with 33 minutes contaet. The driving power : tllfis )
revolver would be 9,880 foot pound per minute or, say, 3 H.P. no staff isg })o u;u‘edor fter the
sovolvers aro staxted, they work on with. the exception of oiling the boaring without any attontions
The floor space required is 19" X 8. The charge of iron ; e iy
which at Rs. 4 per ewt, would be Bs. 56 and,the.annual quantity %g?&gg? l‘eqfﬁ;r:g 1: 1{45 :;th
a 3-lac delivery would be about 36 cwt. ~ The price I have given does not inlzlguad th o 1:u i
$o and from the revolver or belting for driving same, but ineludes driving e:r ﬁ;: v:f’ ql;;hpff:n:
and loose pulleys, cast-iron pedastal bearings for eylinder and foundation bolts 'ei‘hm st of
freight and landing charges you will be able to work out for yourself, J e co
My annual maintenance charges on 3—10-inch revolvers passi i
gallouay daily is about Ks. 500. : passing an average of 1} million
Trusting the above will be satisfactory.

P.8.—1If you have not steam-power available arrangements can be made to driveit by
bullock-power.

Ihave much pleasure in giving you the

APPENDIX B.

"From G. T. WALCH, Esq., m.1.C.E,, Ootacamund Water Works, to the Chief Engineer, Publie

Works Department, dated Ootacamund, 20th Novemb,&r 1896, No. 6.

As I anticipated,” I have failed to find amyb sitg for at refseivoir which will render the
4 abandonment of the Mayli i
# See paragraph 8 of my letter, dated 23rd November 1895, 1o main storage for the a:uh;?;]ll;?)f r(c)eg:ryv ﬁvit z
able, it would however be possible to make &
1896. useful little supplementary reservoir at the site

; printed with PAM.G., No. 298-W, dated 24th January

of the Snowdon ponds.

0 however willlbe required for filter beds and_service reservoir if filtration of the

2. That site howe %o Bonidid o (;e% ’S’m c:lf Aoltmg'f (zkiefsiﬂngineer, Publianorh
9nd October 1893, No. 38299-C, and reply of the Sanitary Engineer to Gov-

Department, dd;gth November 1893, No. 2544), and I therefore request that I may be informed

Marlimund reservoir water

ernment, dated
of the decision in the matter.

- for this process in t

e

gl
i

N
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Dated Madras, 4th January 1897.

from the Sanitary Commissioner for Madras, No. 2370-8,, dated 13th December 1596.
T

Lette

. ndorsement No. 4683 of the 8th December 1896, I have the honour
With r:f%rae:f:gt:eggg; eto the chemical composition of the Marlimund water, which is the
o state tha 1 of its mode of collection and especially of the character of the reservoir, and to the
na}ural seql’ﬁlin its catchment of human habitations, I am of opinion that it would be sanitarily
existence Vf" a town of sufficient importance to demand municipal government, and still more so
erroneous fi)r asting of being the sanitarium of Southern India, to permit delivery to the consumer
for a toWYnt gwith%llt an effort to alter its chemical composition, and guard against its possible
of 5“"1.1 1“ = etamination- In other words, if the full benefit of expenditure upon collection, stor-
bm;texd %%Etribuﬁon is to be reaped by the inhabitants, it can only be secured by taking these

age, .

additional precautions.

2. T know of no method that will meet these combined requirements so thoroughly as by

o i lace to subject the water to] the action of iron in Anderson’srevolvers, and
arrangmgtiﬂ 32{;?;:2&1;%11 the ogdinary type of public water works sand filter beds, fitted with
subsquennz pliances for charging the beds with filtered water before starting, for regulating the
gt o erd aILd allowing facilities for separate bacteriological examination and the rejection of
fitler _sgeetér flirates without disturbance of individual beds The motive power required for
iy syis small. But if the provision of this small power be regarded as offering difficulties,

:]];: ;Zzll‘::;‘t, but in my opinion inferior, method would be the use of polarite combined with sand

filtration. ; ! ,
3. Water of this character might instead of either of the above methods be advantageously

i ‘1 the case of sewage, by subjecting it to filtration through porous gravel land and
dealtllzzgzga?tlgy means of wells ;gmd sub-drains; but I am not aware of a suitable plot of ground
g he vicinity of Marlimund. It would however be in the interest of economy

1 oineer designing the scheme should search for such ground between Marlimund and
g;a:v:clll:nﬁ;gfelrl:liil;. Aglthofgh this method would be cheap and effective, I need not remind you

that it would not be economical of water.

Endorsement No. 9-C.

) f the Sanitary Commissioner’s letter forwarded to Mr. Walch with reference to his
No ?E‘(;:Pﬁa%ed 20th No?rrember 1896, and with the remark that it appears that filtration of the

Marlimund reservoir water is necessary.

(Signed) D. McNEIL CAMPBELL, Colonel, R.E.,
Chief Engineer, Public Works Depariment.

APPENDIX C.

S1aTEMENT of areas in the natural catchment basin of Marlimuand reservoir.
Private property.
Government
waste. :
Survey g Not cultivated and
field No. Blue gums. e Remarks.
Acres. Cents. Acres. ‘Cents. ‘Acres. Cents.

20

3569 40 ¥a e o Ll e

C

138 2 . 22 T S Tudor Hall.

C

137 2 42 5

C
189 i . — 8 84 8 16 Tudor Hall.
283

141 X - 3 30 . 18 Do. .
yoi 03

T40 . «s 1 1 Do
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tatement of areas in the nataral catchment basin of Marlimund reservoir— cont APPENDIX D. :
f i ' ‘ ; er Reservoir, 5
' SrareMeNT of areas of Catochment Basin of the Dodabetta Upp
Private property. '
: GOV:T::M xty. 4 —— Private property. ]
ﬁeln;vNo. Not cultivated and : ,f
Blue gums, Tea. Banarky. 4 Government it
] waste snd Uncultivated, biet &
Acres. Cents. Acres, Cents, LA Survey i blue 831113‘, and o e ol i Remarks. S
X cres. Cents. , ‘ Field No. cinchona. ai
C i)
g P B o X:: o . 61 3 4 Ha, i iy 1 Acres. Cents. Acres. Cents. Acres. Cents. Acres. Cents. 4
< iy
m .. e . PRk ] I,f__.“ | 6 .o o it
c 3 2 . 50 i 13 o \
ot © [ <7 W )
145 .. i i ¢ o 3 234 P 8 64 L 3 . . §
c x 81 | Tudor Hall. o Bl ~2§—' s R i
133 .. . .o Sl 0 d e L E
o . o 3 46 4 10 Bo. £ # . i 6 61 b
0 ‘ e 230
bl . . . .. e 16 2 - & ot F 5 b 50 .o . e
2 # W 238F }
FaasiE e, 0% o : 13 £ " : P 5 2 . 3 . v
c ‘ i .
S ; 304-B
131 e . - . ’ ”
c e . 36 3 10 Tudor Hall. b2 _22FG ] 46 18 e £
205 : 95-G
136 fowi i o % B, % " 5 i g - i 4 6 35 e Nt
e 1 To4k
e 134 e o e P ¥ 8 % F ” 50 £ 4d 44 e .. .
o X 1ot ’
. 225-Z
7T TR S . % i % g : ¥ 3 29 ; 30 Y &y
& 1 32 | Tudor Hall. g _,2% . :
146 . o : 1 2
& .. e 3 66 6 4 Do s " j = A P 2
: ot 241
TRl it 13 20 N ‘ ¥ 1 46 9 34 ik
.. LR o e In 'msister thi' 5 l A '_2—4'6_ LR
appears as { i
2 (0] “mumcx;:?.] o F o 8 50 i 5o P v .o
:'. i S, & = : property. 228-E v
c ¢ 4 ¥ Tudor Hall, 1 3 RN b 2 68 2 41 - 50
T TRBLT Lo : 231
.e o 16 :
o . 18 40 Do. ‘ F ! i 55 3 24 ; 3 59 o
148 .. o 242
LR e 7 6 ;
C ¥ 60 Do. $ P o 5 s 2 10 2 80 ve .
T e Al 339 .-
it £x . 65
o o o |Gayton Park, 17‘7 it i £} SOg 50 £ o i 2
SRR0 e - 2 .
o 2 s 47 73 5 :
C . 2 b :; 4 3 = 1 Ux W e ren .
175 .o L] .. J _T
. ok M !
c e e Gayton_Pnk, : i : ,a;_-_x e 7 A ey i i 0 ‘. e
} & b @R . = 83 = A P ¢ w
C iy 2 i e ‘ j . 4: : 5 -ﬁ:—i . . l’r ' . e } v i
WATE Loy i as 5 30 i ' & e I 50 | Total, 133
i " &4 5 G- ; Total .. 76 12 45 70 11 6.5 ; e e A
b4 & vt » 4  centa,
360-A s . v 10 = d . 4 e A : :
c ' : 7 - ' ' | ign E T. WALCH
T T A 9 12 % : %ﬁﬁ ;. ST, o (Signed) GEORG £ i ,OE
. e Y g < 8”‘ March 1897 M. nst. Wby
. Tota.l]’ . 75 55 111 96 84 7 ‘ ; ': i 4 : ; .
* Total 272 acres 15 cents. approximate.~Nors.— g p s R ' ‘
February 1882, this is given as 268 acres, *In Appendix & of report with PM.G., No. 286-W, dated 1at o, o : 5
Ooracamusy, . e i i :
'y S 5
8t March 1897, (Signed)  GEORGE T. WALCH, z

M, Inst. C.E. 48 i
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GEORGE T. WALCH,

(Signed)

OoTAcAMUND,
8th March 1897.
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APPENDIX G.
Plans to accompany report.
Numfber Pa%?r (P.) or
istinguish- iption of plan. o racing Refoarkh
Di;fs l;‘g"' of o o e gheets. | Linen (T.L.)
plan.
//
Book 1.
Survey sheets 3, 4 and 5 showing existing culti- 1 P. Lithograph.
3 Pa‘:;i%ili{svc?;ﬁment szin of Marlimund reservoir, &c. ¢
2 Survey plan and sections, Snowdon poudsis b 5 . % b1
Longitudinal section of Snowdon channe o . o & : IL
: Conduits and cistern for Snowdon channels .. be e L . T'L
4 Sarvey plan for diversion of stream S . T R - T_L
b Plan of proposed position of filter beds and service reservoir o 1 3 Prepared
- Sections for do. do. do. oy 1 :f‘%‘ by Sani-
s Plan and sections of filter beds R .o . ve 1 Lot tary En-
g Plan and sections of gervice reservoir .. o o e o 1 i gineer.
Book 2.
10 Parts of Revenue Survey sheets 10, 11 and 12 showing proposed 1 . Lithograph.
’ ipe-head. !
1 s;f,f’gﬁ";i'ﬂ&?gg?ﬁe which was suggested for reservorr, Kodapa~ 1 T.L
1 ¥ 8o
mund vailey, &e.
1 \ross Kodapa mund valley <. S o . ¥ 2 TL
l§ gi(;?:; sf:: l;?rsoposed Pipe-head reservow s % o i 1 TL
h Drawing for Pipe-head dam .. . g o = o 1 TL
Book 3.
o Survey sheets 10, 11 and 12 showing proposed 1 P. Litho 5t
16 Pa;zc;o:esf:szggﬂand exisgng Dodabetta reservoirs. grap
16 Survey plan site for prclposed new reservoir, &e. 1 %-%1
“ections, Ti er-hill stream .. Sy dres e = 1 2
i;’; g;g:;o;eg?rogganigl from Dodabetta Upper reservoir to the proposed 1 T.L
new reservoir.
$ &e. .o . . e R 1 T.L
i Dam%)l:).for g:g-:{nd, plan and elevation 1 T1L
2! Survey and section for bye-wash - e e v A 1 :I‘.L
o Sections for piping from new reservoir to Sump above St. Stephen’s 3 T.L.
e Church.
Separate.
Map of Ootacamund—Scale 6" = 1 mile showing areas supplied by 1 P. Lithograph,
li)pes from various sources. Madvia
: Survey.
—_— §
Q0TACAMUND, (Signed)  G. T. WALCH,
8th March 1897. 38 M. Inst. O. E.

Note by the Chief Engineer, dated 25th May 1897, No. 327 D.

There are at present three sources of water-supply for Ootacamund—

(1) Marlimund reservoir,
(2) The spring above Old Ooty,
(8) The Dodabetta reservoirs,

Walch proposes to improve the supply from Marlimund both in quantity and
"nd to add two new sources of supply—one a pipe head reservoir on the Koda-
d the other a new reservoir at the back of Tiger Hill.

9. The improvements to the Marlimund supply consist, first, in lining the

T ' » Spowdon channels with masonry and bringing more water to the southern one
ex18Ull5 sion of a stream above Government Gardens, second, in providing filtering
Qv ts and a service reservoir at the Snowdon pond site. If the first of these
; oments 18 carried out, Mr. Walch states in paragraph 26 of his report that
improt need be 10 doubt that the north-east monsoon rains will always leave the
¢ there, full, and experience has shown that when this is the case, it never fails, even
reservolr 7 ’Pl channels in their present imperfect state, to meet all the demands
Lo kb Pllowing year.” If this is accepted, there seems to me to be no reason for

ing the fo : : :
(ti;llglgognstruction of the new reservoir at Tiger Hill.

qua.].itv an

pamufld valley an

6



ey

U

e

22 No. 2156 M., 2xp Ocroser 1897.
e

e e e e i

3. Mr. Walch’s statement is made from ex

that he is correct, but it will perhaps be as well to test what he says

mensoon, say, 1st June, the average rainfall dur; th

October % 4 m(,)nths), is 2,1'78" - g i Firen I8

run-off, thebamount received into the tank would be 836 milliq
ment area being 528 acres. The amount used at 20 gallons

persons would be 29 million gallons, and the evaporationgand absgre;ti}(;ﬁadta%;ulz?t’ 02(319
ovet the whole water-spread of 18 acres, would Ly 9.7 million gallons : therefore the
balance left in the reservoir at end of the Bt

south-west monsoon,
be 836 — (29 4 97) = 44.9 million, say, 45 million gallon(:: byt ol

5. The average rainfall during the north-east monso
g - on, s
January, or 3 months, is 16:19”, and supposing one-fourth of :‘,hiz,y;)issat )? cigbte;' lfg rulslil;
. b 4 ?

off, the supply received would be 473 milli 1 . - -
pex’-iod will be 22 million Gallona and4the1 on gallons, The quantity used during this

evaporation and i "y 4°8 milli
gallons, so that at the end of the north-ea,stp monsoon, oa;-bsi(;rtpglgzuitrlztix:rg $ill]1hg:
(45 + 47°7) — (22 + 4:8), or 659 million gallons, which would m{l’(}h more than
fill the reservoir, 1ts capacity being 545 million gallons. Now from Ist January to
1st June the quantity used will be 361 million gallons and the o d
absorption taken at 36” will be 14-5 million i focits

5 months is 11-30”. " §o T think that there ‘cap be n :

x : o d
ek ool by M Walch’ i (ﬁllr)'f?qtllignf:;tshgr:;gzg
quantity. I would further point out that I have taken the worst view of the case. for
considering the nature of the catchment area, the run-off T bhave allowed is low. and
6 for evaporation and absorption St nie

over the whole water-s read of 1 .
doubt, much above what it wi]] be ; but in th Preac of 18 acres is, no
» e absence of : .
thought it well to err on the safe side. It must ﬁ]r;)hecorrect information I have

r be remembered that 20
25 per cent. greater than at present is a very

the population is ngat §
that, even in the wopst yeall‘), the suppll;a illrethelt may therefore he safely asserted

' 5 5 Marhmund reservol 1 le.

'\Iw‘:)isgt )ﬁ:a?og? vithge ;a;n Iz.ilgIStgl:?l Gfirs the past 7 years the variatioxfslraz-veﬂiritf)ieinaémlt)hz
P aln 0 2 o . d s 144 . )

foregotng saloilation fetag 1097 and the best 64-9”, the average as taken in the

6. As regards the quality of the water in the Marli i ieve i
has been condemned on account of the peat soil in catclil?;glllléi al:se E;cc)llr;gd };evl;&vge tl;

the chemical analysis being unfavourable. Tt has th f :
to provide filters and a service reservoir and also Azge(;gilg‘;elll‘e(;cgﬁzdr:reg neeesstar};
Rs. 66,000. Though I hardly like to oppo at a cost o

: se the opinion of gq ita g 3
that, before such heavy expenditure is mneurred, it would benvlvelll‘yi??fegxsl’llds{,ﬂl thhml;
that the health of the people in Ootacamund hag suffered by the use of the wa(:;e sr ovvI "

is well known that chemical analysis is useless to determi :

some or not, and, as Mr. Baldwin Latham, one of the gig;‘;twgﬁhhgiig::er 1§ W?‘t"le'
Engineering, says, ““ the impure water of the chemist was not always ux(lmhalm ari
water, nor was the pure water of the chemist alWays pure,” and "4 inWPO (;so:r:,r
Huxley pronounced an opinion that water might be as pu’re s pfsz iE ?;‘0‘;181 o
chemist’s point of view and yet be most deadly. Actual facfs are therefore more to be
depended on than theory. In this I am supported by the 1

for Madras, Surgeon-Greneral M. C. Furnell, M.LF.R.C.8., who in his lettep No. 96, dated
31st January 1884, to thg Chief Secretary to Government, wrote ag fo’llow.s :—,“ The
outcome of it all is that, if water has been drunk with impunity by people without any
injury to health, it would be folly to condemn 1t because chemistg demonstrate it
contains so many hundreds or thousands of grains of organic matter per litre.”
Objections are also taken to the Marlimund water because the catchment and the bed
are peat. With reference to the former I will quote from W, Pol

: : ole, P.r.s., a great
authority on such matters. He writes as follows :— Thera is however one kind of

ate Sanitary Commissioner

P
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i is li ly, to discolouration by

the highest .land_ is liable, namely, o et

fect to which water e}’eﬁllf:flg; Contaiétrl in certain spots masses of decaykmg vebet;:ttlog
e ¢ Most of these hig eat bogs. These collect the rain water li ehspongek t:t:ll

i eatl;e shape of morasses 9% 111) m it carries with it small particles of the vegetable

2 it flows away from, s I This is no great detriment to the use of the

: £ it brown in colour. der it at all unwholesome :

h render 1 les does not render it a .
ma:ete;r. v1":1}11(130PI"3‘1‘9“ce of these hrows Pamf e}felieve it is still asserted by the Sanitary
wal )

e k at.” S T
but still it i ob_]ecﬁlonaﬁlgh:‘)cﬁghment area being peat may not be'objectionable, the
thoug

: is is, I fancy, theor
authorities th?:,t‘;oir being so renders th(;1 water %px:flholeisoarﬁle. thg:zlfsofg {)f dgpiﬁiou cht;
rese - the assertion. .
be(} (ifatv}tze seen no reason glvelllle:(l){h of the inhabitants of Ootacamund has suffered

as ¢

h : itk
unless it can ’bfi1 s};\:[m:lligfnt dt r:servoil“ water, there is no necessity to go to the expense
f the Ma
by the use 0

i fe, I would
s. At the same time to be perfectly safe, W
i filters and And,erson’: :ﬁgﬁlﬁi acquire the private land in the catchrﬁeg{: ba_im (if
0 Mr. Walch’s sugge st of doing so will be is not stated, but pro ably it wi
g e cohe cost of filters and Anderson’s revolvers. The private
3()()—_—tf the Dodabetta reservoir should be acquired for the same

o voir
reservoir.

thi amount to Bs. 66, o

;;ds in the catchment ar :

1 1 i ir i8 not require

o inion that the new Tiger Hill reservoir is no

rea 7. Tam therefore Ofooé,;nilsoto improve the Marlimund reservoir as sug%fsted ‘tg

and ll that 15 necesls)%gtion to this is that some houses on high ground tot te i?or

Mr Walch. The_ (()1 J but whether it is advisable to expend Rs. 86,000 (eo_sd of new

wili not be supplied; ain this object is a question that others must decide.

. ini to att et ;
reservoir and I:;I});Zi?)‘ voir on the Kodapamund Valley—This is, I consider, a very neces-
Pipe Hea

8 -tax though no water is laid on.
i ly some houses that pay water ]
sary work 2 Wﬂ; Sgpga)rrefully worked out and the cost will be Rs. 3,740. All tna&;
The details h?vee Ie)iopose to do at present as regard the water-supply of Ootacamun
r
1 would thereio i
%3] live the existing Snowdon channels with masonry and

1“;t"--ttobr'mg more water to the songhern one by diversion of a 93.900
Government Gardens .. s A : )
Tstzziﬁrz};:v:Pigg head reservoir on the Kodapamund valley i
2nd.—10 T o5 334 34 34 o 5
Pt N ing in the catchment area of
: vate lands lying in the ;
3Td"—T(1):h: cﬁil:ﬁxﬁgig l;nd Dodabetta reservoirs .. 28 <« Cost unknown.

views are not accepted and it isstill considered advisable
B r%[l‘(')We(;v([a]ri,llmr}:a;;l:\:gir, it is necessl;ry that I should make some remarﬁs
to construc? - ltg hment area as proposed will be 242 acres or not half that of the
b Therefore it cannot by itself be considered as a sure supply for
Marlimund I‘eiel'vn (())l:t'hern portion of Ootacamund now supplied from Marhmund.MTlllie
the whole of tt e be very pure, but the bed of the reservoir contains peat as at Mar <i
water is i 0doubt after a time the Sanitary authorities will say that ﬁlterx;ili an
mund, an(si ;(;'olvers are necessary as the water will probably become discoloured.

) e . .
Anderson tage I can see in constructing this reservoir 1s'that it will com-
9, The O?YO?dZSE zgrth ern part of Ootacamund, and if it is decided to co_nsi(;lrtiet
mand the whole t that the supply to be drawn from it be limited to that required for

i i 1d
-t T would suggest say, b gallons per head per diem. The capacity wou
:irinklzlb;g 3:,13 g(le;l(;lghguﬁgﬁ?;’ung’wa%er be used entirely. for flushing drains, watering
then be €

i i he new reservoir having an
inguishing fires, &e. This would necessitate t
roads, extlpangmm:eh lnige s;si’:em of its own, but this, I believe, would costdlei: ?ax;otnh’(;
ennrgéyogg propoge% to be spent on the filters, service reservoirs and Ander
Rs. 09,

limund reservoir. |
e e d water-supply has been most carefully Ymrked
bm.]\t[Th%Vs:{:;lmi; i:rvzli';(zﬁgﬁa:inrﬁ: and it is oxI;ly necessary for me to mention one
out by Mr. L
i twl‘;’ (:; t}::ni:fiaﬂ;alley Scheme.—The details of the piping are not complete, but
e g R $ i
he Sanitary Enginee - :
these can be supplied by t ; . G e
Tiger Hill Dam~—The bottom width of this sho :
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. maintenance of Anderson’s revolvers,
but from it I cannot clearly make out what would be the cost in the case of

(Signed ) D. McNEIL CAMPBELL, Colonel, R.E,
Chicf Engineer.

—

Endorsement—No. 398 D., dated 25th May 1897.

Transferred to the Loea] and Municipal Department,

(Signed) D. McNEIL CAMPBELL, Colonel, R,
Secretary to Govemmcnt, P.W.D.

OrbER—No. 2156 M., dated 2nd October 1897,

In G.0., No. 298 W., dated 24th January 1896, recorded in G,
dated 27th February 1596, Mr, G. T. Walch was requested to draw up
estimates for the improvement of the Water-supply of Ootacamund
the recommendations made by the Sanitary Board in its Proceedings, N, 9
14th August 1895. With the first paper read above, the Chief E
Works Departwent, forwards for the orders of Government the propos
Walch which, with the estimated cost, are briefly as follows :—

Plans and

als made by Mr.

RS.
(1) To line the existing Snowdon channels with masonry and to
divert into the sonthern channel a stream above the Govern-

ment gardens |, , .+ R 5% .id <. 23900
(2) To provide filtering arrangements and a service reservoir at the

Snowdon ponds e e = o &r «. 66,000
(3) To construct a Pipe head reservoir on the Kodapamund valley

stream ., 3,740

(4) To econduct the water from this new ;'e.servoi.r.to the houses
along the Kelso road and to the villages of Kodapamund
and Vannarpetta

oo a5 s ¢ e X 8,060
(5) To construct another New reservoir on the stream flowing

through the Craigmore forest reserves at the back of Tiger
Hill

.. . L .. L - . . . .. 47,400
6 0 condue e water rom 18 reservolr to e um on
To conduct the water from th; ir to the “Sump

the existing main above St Stephen’s Church and there
connect with the present distributary system s .o 38,600

\-
Total .. 1,87,700

Mr. Walch also recommends the acquisition of the private lands lying in the
catchment basins of the Marlimund and Dodabetta reservoirs and the proposed new
reservoir on Tiger Hill, and of about nine acres of land in connection with the ¢ Q]q
Ooty ” supply.

2. The Chief Engineer, Public Works Department, considers that the construe-
tion of a new reservoir on Tiger Hill is nnnecessary, as according to My, Walch
himself there will be an ample supply of water in the Marlimund reservoir i the first
of the improvements suggested by him 18 carried out. Also sag to the filterin
arrangements at the Snowdon ponds, the Chief Engineer considers that unless it can be
shown that the health of the inhabitants of Ootacamund has suffered by the use of the
water of the Marlimund reservoir, these expensive arrangements need not be undertaken.
He considers it sufficient if the first and third of Mr. Walch’s proposals are adopted
and if the private lands lying in the catchment areas of the Marlimund and Dodabetta

reservoirs are acquired.

3. The Government agrees with the Chief Engihggg with r@.:gafd to the works
referred to in items (1), (3) and (4) of Mr. Walch’s ‘recommendations and the works

MN\AWMA-A»-AAAA}V\WINA»AA,\AA AR ARAARAAAARANA RSN s
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in accordance with
2286, dated
ngineer, Public
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- they did not find any

~ report whet
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hese measures will secure a sufficient supply to meet
These

thing more 1is necessary,
rried out at once. time to come, and nothing
should be carre for some

.  of the town ' ot
sy g J . and the necessity of filter-
;ltl(:zlliegvents for the present uality of the Marhmundegl?::lro Mibis: who dive SBieutly
With regard 0 ey sulted some of the rtained that they are unable to
i t4 “the Government l}asoc(:)tgcamund’ al}dt]ﬁaz 91::::91' and that in their experience
g . ice 10 a ) ‘ P
had_exteusive prgtilzt; disease to the uliﬁ (c))r mortality among the Iiop %}llztlgfa;fiiﬂzg
ascribe the causatio difference 1n hea to their using respectively :
: lake attributable 0 dly a most wholesome water. In
’ .

h latter is ad;ni_tte that the scheme for the filtration

nt is of i’{,’li?(;: found to be necessary hereafter, it

the
north and south of ater, Whic

betta W e
and the Doda ho Governmen
thiass cirouiBeLr :er is not required.

. o 1 tchment area
of the Marllﬂ;’én ap. ider it necessary to acquire (ghioca;1 I(I: Igonsider-
e Vor does the Govert No doubt if this iorated ; but under section 145

et und reservour: ater would be detegistrict Municipalities Act IV of
o uality of tho v; A of the Madras 1 council has sufficient powers
able extent, ,thxf ((11) of section 22 f- 1897, the munl‘ctpa_SJ xf e s e
and sub-section ' /o " ot I11 0 £ sources of water-Supp for this purpose, on
1884, as amen ﬁd dr); inage areas 0 zly be required ; and it may P

: a
of control over the reastz)l; g

: ibit or regulate the cultivatio_n
nsution, probibl i ified manner, if
or the 1IT ifaﬁo?n?jnlﬁdt}l; gl;zitsfr? lgzmxlz?ssionér,
t > . * t e 0 X 5 4
(I))? ilx?;?:r’op, the use zlflrﬂéngr irﬁgatwré:;j;:ry Cogmism(%ner is accigll;ciiélﬁglll}é 2%%1;?32?:
ivati . / nure
such cultivation, Ilil i ith. Tpeatlon, if any, .and fo tlrnni: and’ other water-supply
i t:l: Ehe kinds of clllflvcatehmeni ba:;nﬂ(;at no Government land situated
to report 88 . L 1 wi sted to S i h, is granted
o e P o e SO s 5 g gt
i elndi : overn ;i : :
iy such area, incld revious sanction Of ervoir on Tiger Hill, His Excel-
L withou® s pUUmT 0L & DIV 5 immediate necessity for an
s p9r§°n pd o500 con?truOUSiders TR ]mosal may, as recommended
O I peor | Counmltec' has been shown, thi pI‘:gpbe desir;ble to carry out
lency this quaT'® " ™ A it may per alL town expands, as it may
additional '51flplf€118ineer’ i POStP‘(;’Illlzn. the P opulatl?:) gflitolf th(.;t the mum’ei’pal council
by e (i(h;e ” dage’the Goverﬂmlfntt liftioé) of the catchment area which 18
this wor be expected t0 405 % e at once t ?Vﬂfprobably be much less now than it w1lt
D e s e i
8 : he Co g
o seems (€ e acquired now. Th i
i i el Lo o of ey
el T e A mun:lcltg the improvement
inoly requeste (}overn“‘eﬂt a de by Grovernment 1n regar R R R
ingly it the same 0 osals now ma ith its approval. Its reply shou © exp e
subml her the Pr;’[t’he town meeb valling such works as 1t may be determined to
n

ater-supply © Jost 111 begln raph 3. : :
:‘f t:}fat;w no time Ea{h.(t)):e menthﬂed ]ndf)la’erz'f N[P;. . Walch for hiS th Orough mvestlga-
nt are

i . : i nt
out, especis f Governme rate orders have been issued directing the payme

tion 1s vaiu lo . i . 1,830.
a:id h'e : Juable refpgg Profcssional fee amounting to Rs. 1,

H alance 0

i he b

to him of t

i
(True Extrac ) G. S. FORBES,

Secretary to Government.

irm . d.
4 Ch 1. Municipal Council, Ootacamun

i a 2 v . . :

il Coﬁector of the N ﬂ%tmse e

” :llnm public Works Departm

, the

lch, Ksq. . i
% e T. Walo ,W.)W,
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GOVERNMENT OF MAnRag

EDUCATIONATL DEPARTMENT

\
Reap—the following paper :—

From the Honourable Mr. D DUNCAN, .4 D
: N Ay D.Se., 11.p., ; :
Instruction, to the Secretary to G. ’ 4 wation 2y Director of Public
Madras, 14th May 1897, No, 5293f’emment, R

T have the honour to submit, for the information
Proceedings, No. 5145, dated llth,instant, reviewing th:frga%:rgz? :ll::’ & Gopy of my
College of Engineering during the past calendar year, Workipg of the

—

ENcLosurE,

ProceEDINGS of the Director of Public Instruction, dated 11th May 1897, No &
b . LITU.

Read the following letter from Major H. D. LOVE, R.E,, Principal College of
A .

Engineering, to the Dj : :
Jangulary 18%,7 :0_ e Director of Publie Instruction, No. 1613-C., dated 30th

I have the honour to submit the followi i p
of Engincering during the year 1896, © <" °f the Working of the College

2. Establishment.—The only chan hi i i
ge which occurred in the establish
tha; gti:e to the departure on furlough of Mr. Chatterton, the Professor of Engizﬁgri:zs
on 29th August. Mr. H.T. Keeling, Exeeutivp Engineer, Public Works Department:

No. 541, EpucaTIONAL, 22ND SepTeMBER 1897, 8
L LR RSN e, s Al Tl
M
3. Numbers.—The numbers on the rolls at the end of the session were—
; e
In College.
Practiecal
Class. course. Firsy Second Third Total.
division. division. division,
6

Fingineer class SR e 12 13 21 2;;, :2

Engineer Subordinate class .. o .o . o8 30 : 55

Draftsman class .. o se e e iy . 21 25 o 46

Burveyor class o o o . o o - % O
Artisan class . . . ve - e oo Ak

Total .. 3 +i ¥is = 247

—_— # Including one each who, for examination purposes, were classed as independent candidates.

Excluding the students going through the practical course on works, the total
number actually in the college on the 31st December 1896 was 225. The corre-
sponding totals for the four preceding years were 1_895, 231 ; 1894, 265; 1893, 25_2;
1%92 9217. The slight fall in the total numbers since 1895 is due to the non-admis-
sion of Military probationers and to the occurrence of a few casualties in the Drafts-
man class—items which could not be foreseen when the forecast for the year was made,

The distribution of the students by classes of the community, by districts of the
Presidency, and by wealth and occupation of parents are given in appendices A, B and
C. Among the most noteworthy features of the statistics are that 64 per cent. of the
students are Brahmans, while no less than 28 per cent. came from a single distriet,
Tanjore. Madras and the Chingleput district supply only 15 per cent. The pumbers
offering for admission were : Engineer classes 21, of whom 14 passed the entrance
examination of December 1896 ; Engineer Subordinate class 85, of whom 78, viz., 14
F.A’s and 64 Matriculates, qualified in April for admissions Sub-overseer and Surveyor

‘class 92, of whom 59 qualified in December 1895 ; Draftsman class 59, of whom 36

qualified ; Artisan class 113, of whom 45 were selected. It appears from these figures
that the strength of the Ingineer class is rising, that the new Sub-overseer and
Surveyor class is likely to become a popular one, and that the remaining classes will

be maintained at full strength during 1897.

4. Lzvaminations.—The final and term examinations were conducted as usual by
the Board of Examiners with Mr. Ashpitel as President. A brief abstract of the
results is given below :—

(a) Engincer class.—The first division contained six third-year students, all
of whom passed the final examination. Two independent candidates also presented

" themselves, of whom one withdrew and the other failed. The second and third divi-

B.A., the Assistant Professor of Chemig o > ‘
in.Gymnast-ies, Ghaus Khan, was tréh:g r;at?oe tﬁeﬁﬁﬁg’kgﬁg;gﬁjoufhe Illll_stmetor ? sions numbering six and seven, respectively, passed the usual term examinations,
being taken on 9th November by Mira Khan from that institution T%Z’ W’mrkp]}?ee ; (0) Engineer Subordinate class,—The senior division of 18 students appeared
Instructor, Mr. Perkins, was absent on sick leave during October and Novem(l)) 3 h‘}P for the final examination and 14 were successful. Five independent candidates also
i %ztles l'i?lllng I?Et)mefi on a,(si gatr wi;( possiblghtl)y tI];e Assistant Instructor Govindaggam; appeared and one passed. The second and third divisions of 21 and 29, respectively,
| . the Librarian and Storekeeper, Shiva au, reverted to his permanent pog passed the usual term examinations.
first assistant clerk and was relieved on 16th November by 8, Par%hasarathi giy::f (¢) Draftsman class.—The senior division consisted of 24 students, of whom 11
: gar, B.A., from the School of Arts, The work‘ of taking over stock had not been qualified, viz., two in the second class and nine in the third class. This result cannot
completefl at the close of the year. The insufficiency of the clerical establishment has o be regarded as satisfactory. As in 1894 the majority of the failures took place in Esti-
been again brought to notice, but no adequate relief has been afforded Tho spebisl o A mating. In 1895 special attention was given to this subject, with the result that,
constitution of the college and its relation to the Public Works and M.ilita dp :': F though improvement ocourred in estimating, another subject, building drawing, was
ich i i 2, g v R L unfavourably criticised. During 1896 special attention was given to building drawing,

» ments involves work which is foreign to other educational instituti i i
sih 0 oul : utions, especially in

:[ regard t? the a@uusaﬁfn and final exaniinations, the practical courses, the systen}; of . h T ! 1 ' i
students’ deposits, the college workshop and stores, the soldier stn dents and the mating has not been maintained. Next year special attention will be given to both

assistance given to students towards securing employment. Financial transactions ‘ these subjects.
i e 1 Eighteen independent candidates presented themselves, of whom seven passed,

accounts with those of the Accountant-General involves considerable labour. The '}' iz, two in the second clss and five in the third class. = Of the two second-class g
offices of both the Head Clerk and the Librarian and Storekeeper are overworked, and one already holds a certificate in that elass. Of the five who have passed in the third
. . )

not only is difficulty experienced in keeping abreast of current work, but the Prine: class, one already holds a seeon_d-class certificate and the remainder hold third-class
is compelled to devote time which he can ill-spare from import:’mt dutigs :;n;naaé °°rt.iiieat°s' Threo of the candidates who failed hold third-class certificates. e

and better results were obtained in the recent examination, but the standard in Estj-
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majority of the failures occur in estimatin i
1a] . : g. The facts recorded
difficulty experienced by the candidates, including the regular studen%);lil:fdzoalil:lzn;?:li

the paper set in estimating. The second divisi
set in e ating. 1vision of the D
a term examination with only moderate results. g sl ST

. (d) Surveyor class.—The first division of 20 students "
ef}xarrtllllr.la(:lon and 17 passed, vi.z., one for first-class, two for tsec?)%g?:lrae; :.?11;1 tg:u%en:}l
e(i);ht 1‘1-v e-:ela::su ggg?ﬁtegﬁe F;f;;:ien mdependantlcandidates presented themselves and

: 3 ng a second-class a i i
certificates. _The formex: already folds a second-clas:dcei:ivff;t:e c:&n %f tthI:rdl-:hss
f‘our hold tlgxrd-class certificates. The junior division of the elass, which 'lleh 5
forth be ent}tled the Sub-overseer and Surveyor class, consisting of,25 stud WIt ——
a very satisfactory term examination. This reflects eredit on M R %1 "
Anantalwar, B.A., B.C.E., who has been in sole charge of the division. e

{¢) Arlisan class.—This class, which opened with 43
i : Yy - stud
resignations and dismissals, to 37 at the close of the year. Evelxlliilglteiz::ll'tll’cgtl)mugh
1mParte}d as usual, suppl'emented by morning surveying two days a week Theltzl‘:ams
which is a popular one, is reserved, as far as possible, for maistries, arti ‘ d :18’
sons of such persons. , s berh <
The class percentages of the marks under the vario i

: us b

follows with the average results of the preceding four years?ﬁjecu gt

Engi lass.
gineer class 1696, A;::i%fx :f
Mathematics ... 60 RS youtu
Seience 46 . =
Engineering ... 4R 48 o
Drawing 53 e
Surveying 64 i
Language 2 1 e 53 gg
Drills and Exercises 77 71
Total | 1ot 5% 62
Engineer Subordinate class. 7
Mathematics ... 58 50
Engineering ... 50 51
Drawing ot 3k s 48 5
Surveying o SRS TROREPR T | | 52
nguage vee “es 45 45

Drills and Exerci.s.es o 82 70
Total ... 54 53

: Draftsman class.
Practical Geometry .. .o 66 59

Free-hand, Perspective, and Model Drawing .. ... 53 55

Building Drawing P vas oo 50 55

Machine Drawing 54 56

Istimating .. 35 46

Topographical Drawing GG T R “ b4 50
Drills and Exercises ... i P o 68 66
Total .., ;1— 5

Surveyor class. 5 .

Chain, Compass and Plane Table Survejmng. .. 57 55
Levelling B e T 61
"I heodolite Surveying ... 41 56
Topographical Drawing o e 53 55
Drills and Exercises ... T 65

Total 55 57

These figures show that, in regard to the students now passing out of the college,

the Engineer class is, nofwithstanding the uniform success of its members in passing
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the examination, considerably below the average merit ; that the Engineer Subordinate
and Surveyor classes are of average merit; and that the Draftsman class, notwith-
standing its heavy proportion of single-subject failures, is also of average merit.

5. Practical courses.—The reduction of the practical course from two years to
one came into effect during the year. To avoid, however, the simultaneous comple-
tion of the course by two different batches of Engineers and two of Engineer Subordi-
npates, it was decided that the batches which left the college in December 1894 and
spent the year 1895 in the Public Works Workshop should complete their works course
on the 30th June 1896, while the batches which left the college in December 1895
should proceed at once to works and complete the course on the 31st December 1896.
The former batches consisted of two Engineers and 17 Engineer Subordinates, and
the latter of six Engineers and 15 Engineer Subordinates. The whole of these with
the exception of one Engineer Shbordinate (who was absent through sickness upwards
of two months) completed thefr course during the year under review. The two
junior batches were transferred to Madias in two sections for their equitation course at
the Body Guard school. One Engineer Subordinate student, who left the college in
December 1894, was permitted to go through a special course in the college workshops.
He will be transferred to works in February 1897.

The progress reports, so far as they have been received from Executive Engineers,
are almost without »xception favourable.

Six Engineer and 15 Engineer Subordinate students will join the works course
early in 1897. The distribution to Puablic Works Circles was notified before the
Christmas holidays, so as to avoid delay in the commencement of the practical course.
One Engineer student has elected to become a Mechanical Engineer, and will go
through his practical course in the Madras Railway Locomotive shops.

6. Military students.—The total number of soldier students on the 31st December
was six, viz., two on works and four in the Engineer Subordinate class. Two others
completed their works course on 30th June. Owing to the reduction of the proba-
tionary eourse from one year to six months, no probationers were admitted during the

ear; but a competitive examination was held in November and a full class of five
tudents will join the college at the commencement of 1897. A proposal that Military
wer Subordinates required for the Burma Public Works Department shall be obtained

. om this college has been approved by Government and forwarded-to the Government

of India.

7. Government Technical Examinations.—Eighteen candidates appeared voluntarily
for the Government Technical examinations in various engineering subjects. Of these
12 passed in one or more subjects, and six failed. Details will be found in appendix .

8. Surveying.—During February the whole of the Engiueer, Engineer Subordinate
and Surveyor classes, comprising 109 students, were encamped at and near Avadi for
sixteen days’ continuous survey work. The students worked from day-light until
about 11 A in the field and from 3 to 6 p.M. at plotting. In July the same classes,
comprising 136 students, proceeded to Poonamallee and Avadi for a similar period.
The larger camp at Avadi was in charge of the Instructor in Surveying and Drawing
and the smaller at Poonamallee in that of the Instructor in Engineering. Six students
of the Draftsman class were attached to the latter in order to assist in the project
assigned to the Engineer students. Satisfactory work was done during both periods.
My thanks are due to the Commandant, Queen’s Depdt, Poonamallee, who provided
a large barrack room as a drawing office, and to the Executive Engineer, Military

“ Works department, who placed a bungalow at Avadi at my disposal for a similar
purpose. Thanks are also due to the Inspector-General of Ordnance for the supply
of tents to supplement those belonging to the college. The total cost of the two
camps was Rs. 1,192.

9. Inspections of works.—In addition to the usual inspections of buildings, bridges
and factories, a tour was made by 85 students of the Engineer, lingineer Subordinate
and Draftsman classes to the Redhills Tank System. The tour extended over five days,
and the principal masonry works in the tank, the supply channel and head works were
measured up. The cost of the inspection was Rs. 175.

10. Workshops.—The workshops were attended by the Engineer and Engineer
Subordinate students, who participated in the various work executed. An iron lathe
2
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was completed and a 1-h :

brass castin -P- engine commenced ; sundry tools were ; .

were eonstrugctvggreagga ct-xsgd; benches, almirahs, drawing-tables n;?ilec;rz]v?':ﬂdr"llyg aI(lid

it b dis’ = edvarlou§ repairs undertaken. The Instructor re ort #t\}-l Oarhs

improvement in tpheysty?;(g? mm];es-t in their work than heretofore “ng ﬂ;t “a;r;i

Srodtod-by tha W work 1s noticeable. The *100-ton t trede ik

of F,ngine)ering a%rf gah(;P. Instructor M r Perkins under the super\-iseif)tx;no} t?g CII)HD;? bt

carried out by ’Mr Ch t;fles of tests, 1 which the Engineer students assi tr(zlessor

mens. A number of 2 ‘;rtm:l on timber, cement, concrete, stone, iron m(tilx:tl,; (; ahips

Companies, and it a iy h“ere tested for the Madras and South I‘udian E;f 34

SSHBHG rd fhes Pllbll)il()}edr?ﬂtyﬂtth co;:s:derab;c use is likely 1o be made of the t:sriz?r

for the loar s g anks are due to the officer i & i
Duri?lng-otii]:;heegslsung appliances used in the erection of] l:h(;h?nrgc(l’ (i)lfethe A

‘ S . 1 .

tools. A Blin zn 1 ’o:tismiu planing mz}chme was added to the stock of machine

prepared by the Consﬁltirxllla eAIi"olrl.ixtendmg the workshop on the south side was

estimated at Rs. 8,636, g Architect and submitted to Government. The cost is

A scheme for trainin i
ng apprentices in t t : s T i
them to become teachers in technical schml)lls 3':swdoraﬂw;'s'§l (1)12)8 ;ﬁhapt . vtlew g
proved.

11. Revision of Rules.—The d

trainin 3 b evelopment of the Survey g

riniag of Lover Sabodintc L the P Worke Deanincet s s i
and the new scheme of in { r. West’s Committee in March 1895 - was . sel'nces,
the second division of thes g’ch‘m was brought into force during 1896 epsiri
much as before, but buildi urveyor class. The instruction in sur I regard to
course. Consid’ering thatutllgl construction, drawing and estimating a;’e) 13‘3 ey
the year, the results :a.ttaine:ia ‘Eew Syst9 m was introduced only inbthee Y v
examinationaro. very oredituble, The Hasy s 0 1he Class in B iata e

% 3 . - w 2
large number of applications for the admission anniiiagﬁ)%ulz;r [())::, ]lgdgilng b e
ember last,

Sanction was at the same ti
i e time accorded to the revisi
Ezd;};:iogoalilgief above fm e&’ﬁoned, The general E:lt(l)geosf t(ﬂeﬂslyllabuses Proveny
! . e view of affording more time f 3 € Tevision are the
t ; i ime for pract
52;1311’1 Z;'ft;il;]ebl;:‘:g::'ﬁzzrt("]?;s alsldbEngmeer Snbordirﬁxte cll(;:ls Zvu(;'l:i{éuolz . (;) Ocl;k~work
iy 0 the Sub-overseer and Survey (s ot e
:vl::::c:gao ;Iéeo:‘d]gr to render the instruction given more 600:1;1]::: : 3'11]‘;11 o
that the recenzl ﬁiglugx:y . tqlas§ dx}v;isions except the senior di\.'ision t;?ew ls;y]{abuses
: g mination is the last under the old sy SRS NS, Na
point raised was the question of retaini e old syllabuses. One i )
in the fi T etaining the marks awarded N S
e perécfé?;afl-‘%gﬁla&o:‘) t;;talq. ; It vhvz_ts pointed out that tlfe ::it?ﬁ :g:_lfg; : mieiny
ordi S st points which are not of a nature to b N Shnte
I: ;:;121:?1?;?2328 and to create a constant incentive t:r vsotrcl):lt)irl;)eaodlllly Sged by
960 Hollon 58 v%ell ;)sn:ttléi Ot-l})lat, tlg. ﬁrae'lc]iee prevails in the other I‘:x?ii::lltEtI};;iyean
£ =4 ; er's dill, the City and Guild o n(-':‘er-
g}?:tslt:te Igm%l otﬁlgr mportant eolleggs in England. Tt was slgfnlioildon Technical
Gy tyw‘iall l?e (:I:Iadec;)ntmue mhfo;'cclal in all classes except the Dra‘ftsfnf:nycligslde%] e
_ to exact the full quota of practical w . S g Mgl
:Pand}llng tlie lack of ncentive, and the matter wﬁl be ::po;;;él;nf lsom F_hllls class, Rotwith=
time ; r?j e ap;edtto enable judgment to be formed of the effect gfp %1’ yhafter sufficient
been erzggg vsll:o ﬁflndldates for the college certificate examinati()i: ﬁ:ge- hi
of COIP } o ave at some penod gone thmugh a full cour A o itherto.
ey onel Pennycuick, the experiment i8 now to be tried of ad S_et-t _ At the instance
o the examinations for Draftsman certificates to be held ; le ing other persons#
not eﬁpegtgd that the concession will be largely made use Ofm 1897 and 1898. Itis
S e:};smn of the college rules, embracing the changes it tharsilat:
: y7 0 ehid points, was also undertakeng‘ and a draft code su{; i ttu sdes ot wel} -
‘1&:2; s 104 not been accorded by the close of the year, so that \?i aere. San'ctm};]’
i anomalous position involved by working on a system whioh, § now in the
with the published rules. : ich 1s not in aceord
12. Physiedl traiming and recreat;
- b ion.—Compulsory instruction in i
gih%ndlrlilvlv? A%ngsle :Svel(lisuaIT% all classgs except the Artisan class. An im?;g]:eﬁtofs:
L Lo a8 oD - Lhe concession of allowing deficiency of marks for physieal

I ———
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cent. to be made good in the case of students

o0 a maximum of 25 per 1

who regularly attend cricket practices, was extended this year to foot-ball. The latter
is the more popular game, and several matches with other eol!eges a'nd clubs were
]Eia od.  Cricket s regularly practised and the college took part in the inter-collegiate
Ponz’ et'ition, but gained little success. Tennis continues to be played by a few
ztu dIths. The recreation ground is in good order, and the funds of the recreation
club are in a satisfactory state. The athletic sports, which were to have taken place
in November, fell through on account of the abnormally protracted rainfall of that

month.

A former student of the College, M.R.Ry. S. A.Jagadisa Aiyar, B.4., Assistant
Fnoineer, Public Works Department, kindly placed a sum of Rs}. 33 at the disposal
of the recreation club for prizes in sports. Une of the prizes, a emqket bat, falls to T.
Ramachendra Rau of the Engineer class, who made the best batting average among
native students in the inter-collegiate competitions.

18. Library.—During the year, 184 books were added to the library, which
now contains 3,-409 volumes. The books issued to the students numbered 2,630, and
to the staff 675 against 9,396 and 463, rgspectlvel)(, in the previous year, while 1,156
references were made to the consulting library. The new catalogue which was under
preparation in 1895 was completed and published during the year.

(4. Buildings.—The allotment of. Rs. 17,000 which was made in the Public
Works budget for 1895-96 was not ut'lhzed, and no qd.dltlon.was made to the accom-
modation during the year. The pressing need of additional space has, however, l?een

oain pointed out, and a plan and estimate drawn up by the Qonsultmg Architect
;c bp sn submitted. Provision has been made for one additional class room, two
BYg 1% m, and for a verandah along the west front of

-ooms. a library and reading-roo . .
lecture rooms, a l10rary ilding. The total cost is estimated at Rs. 41,900.

the old portion of the bui
15. Atlendance and conduct.—The percentage of numbers present to numbers on
(;l was; 94-4 for the Engineer and Engineer Subordinate classes, and 926 for
BT by class divisions is given in appendix E. The

juni sses. The attendance
the junior classes ctory throughout the year.

5 n satisfa
Juct of the students has been satis |
con 16. University ozaminations.—Six candidates appeared for the B.E. degree

e 1896, and four were suecessiul in .the Civil Branch. All were third-
examu::iﬂgrrlltgfof the Engineer class. Eight candidates presented themselves for the
}i;ea;‘ i;aminaﬁon in Engineering and six passed. Of thfe latter, five were second-year
s;sd:nts of the Engineer class, while the sixth was a third-year student. Of the two

who failed, one was 2 second-year man and the other an ex-student.
) : !

) bk detadl S0 The approximate total expenditure for the calendar year

17. linancia '; 66,290, and the income from fees, &e., to Rs. 14,590. Detailed
are given in appendix F. It should be noted

different years cannot be compared since large items for stores

s t}(]ietﬁ{z; rfj'tfi(()zlt‘llml' oefﬁcial })Irear may appear 1n either of two calendar years. Full

debited to té’ fnancial details are furnished with my annual returns for the official

and accura e throughout the year was 205, so that the net cost

year. The average daily attendanc

1o Government of educating each student was Rs. 252, |
18. Educational Rules.—The provisions of the Educational Rules have been carried

sial constitution of the college will admit, except in regard to
out so fa!(‘i ??Oghsvhsi%(li as elsewhere reported, 18 insufficient. Academic costume has
o : d assistants not engaged in practical work.

been worn by graduate professors an
: 19. Employment of passed: students of 1895 and 1896.—Of the three Engineer

exercises up t

statements of receip

. heir practical coarse on Slst December 1895, the senior
bo ol e inted Assistant Engineer in the

students W : i
p Mudaliyar, B.A., B.C.E., Was appol
%ﬁlﬁ{cA\?gﬁ: W]gg;artment,) alid th,e other two accepted posts as temporary Upper

Subordinates.
Of the two who completed ;
i svar. B.A., Was appointe
e ile th’e other accepted employ

hil :
Departinent, W Subordinates who qualifie

Of the 26 Engineer
were appointed to the permanent and twelve

d their course on 30th June 1896, the senior SeA,
d an Assistant Engineer in the Public Works
ment under the Travancore Government,
d for diplomas in December 1895, seven
to the temporary Upper Subordinate
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establishment of the Public Works Department ; four joined the permanent Lower
Subordinate establishment; two were appointed to the Travancore Public Works
Department ; and one entered the Salt Department. :

Of the 17 Engineer Subordinates who completed their practical course on the 30th
June 1896, four were appointed to the permanent and seven to the temporary Upper
Subordinate establishment of the Public Works Department ; five joined the Lower
Subordinate establishment, and one took service under a local board.

Of the 20 Draftsmen who passed out in December 1895, all but one are known
to have been in employment during 1896 in the Public Works Department, Railways
or Local Fund service ; but six were unemployed towards the close of the year,

Of the 16 Surveyors who qualified in December 1895, all but four are known to
have obtained employment on salaries ranging from Rs. 50 to Rs. 70. The Public
‘Works Department, the Railways and the Revenue Department absorbed the majority.

It will be seen from the above figures that, notwithstanding the supply this year
of an unusual number of Engineers and Engineer Subordinates, there has been no
difficulty in securing employment.

20. Prospects of employment.—I regard the prospects of employment in the
immediate future as good. Owing to double batches of Engineers und Engineer
Subordinates leaving the college during the year, difficulty has been experienced in
fulfilling the expectations of the students in regard to permanent appointments.
Special sanction was obtained to the appointment of the senior engineer student of
the batch of June 1896 as Assistant Engineer, and the senior student of the batch of
December 1896 will be appointed to the provincial service as Apprentice Engineer
under the new rules introduced by the Government of India. The permanent appoint-
ments of civilian Engineer Subordinates were two and three, respectively, in the senior
and junior batches ; but it is understood that the remaining students who were led to
expect such appointments will be provided for as vacancies occur. This course will
‘doubtless affect, to some extent, the prospects of subsequent batches.

At this moment there is a very large demand for temporary upper subordinates
for Famine Relief work, and it is not improbable that a large proportion of the
Engineers, Engineer Subordinates, Draftsmen and Surveyors of December 1896 will be
absorbed by the Public Works Department.

The vacancies notified during the year in the Gazette, the public press, and by
letter to the Principal, were one hundred and sixteen in number, of which sixty-eight
were under Government, nineteen under local boards and munieipalities, nine on
railways, fifteen under Native States and five under private employers. Fourteen of
the vacancies were for Engincers and Assistants, four for Supervisors, twenty-eight
for Overseers, eleven for Sub-Overseers, twenty-one for Draftsmen, twenty-six for Sur-
veyors, and nine for maistries, while three were of a miscellaneous character. Seven
of the appointments carried salaries of Rs. 200 and upwards, fifteen between Rs. 100
and Rs. 200, thirty-six between Rs. 50 and Rs. 100, and fitty-eight under Rs. 50.
Particulars are given in Appendix G.

21. General.—My thanks are due to the President of the Board of Examiners,
Mr. Ashpitel, for the promptness and eonsideration he has displayed in the supply of
the examination results. I also acknowledge the co-operation of the Professor of
Engineering, Mr. Chatterton, and the Acting Professor of Mathematies, M.R.Ry. B.
Hanumantha Rau, in the work of the College, as well as the willing aid rendered by
the majority of the members of the jumo? staff. Special acknowledgment of the good
work done by the Instl_'uctor in Surveying and Drawing, Sergeant Goddard, and the
Instructor in Engineering, Sergeant Reynolds, is also made. Sergeant Goddard is
steadily improving tht_% _style and aceuracy of tl;e survey work turned out. Sergeant
Reynolds has, in addition to his regular duties, which have been carried out with
energy and ability, been engaged in the preparation of a new series of pattern estimates,
and of drawings for esﬁxqathg purposes ; and he has also compiled, for the use of the
college, a Manual of Irrigation Works adapted from General Mulling’ “Irrigation
Manual ?” with the kind permission of .the author.' (}qneral Mullins has always taken
a deep interest in this institution—an interest undiminished by retirement from active
service in India—and I take this opportunity of publicly thanking him for the gene-
rous assistance which he has now rendered.
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APPENDIX A.

A A i

DI;TanTmN of students by weaith and occupations of parents on the 31st December 1896.

Classes in college.

‘Wealth,

Occupations.

Richer classes.

Middle classes.

Poorer classes.

Total.

Petty officials.

Officials,

Traders
Landholders.

Coolies ineludin,
agricultural la-

Artisans.
bourers.

g

Mendicants.

Others,

Total.

Engineer class—
I o ’

1T
III

Engilnee: S.t.xbordi.z;ate cl.x;ss—- i

1T
FIE Y 4
"Draftsman class—

1% ¥ %
Burvfyor class—

[ Fraih s
Artisan class

Total ..

17
29

26
26

19
24
32

SV e
1]
o

e
SHO eI OM® Mo
w Co = -

DWW

13
15
e

11
14

BO BD =

18
21
29

25
30

21
26
37

2| 2

06

17 [ 225

105 12 |

225

APPENDIX B.

DistrisurioN of students by districts on the 31st December 1896.

Distriets.

Engineer
olasses.

Engineer
Subordi-
nate
class,

Draftsman
class.

Surveyor
class,

Artisan
class.

Total.

Ganjam ‘s
Vizagapatam
Gédavari

Kistna

Nellore

Bellary

Madras .
Chingleput ..
North Arcot ..
South Arcot ..
Tanjore i
Trichinopoly
Madura .
Tinnevelly ..
Coimbatore ..
Nilgiris

Salem .. P
South Canara
Malahar .
Mysore .
Travancore ., .
Cochin w "
Pondicherry ..
Pudukottai ..
Ceylon e
Military students

Total ..

. g B e
Fes RO o » o o o o

. e v
¢ PeeTe o o .

. . . .
e s v i e

2

- 5
B W oINS, o

PP e

3
RO e

. . e
C ORI D,

0w . . . .
S e s e e CODDe QO

p— -
P RO RO =T 4 DD M GO RO+ GO Mt

- Ll ey et
o P O T P

. . R RV
* s papes o o o8

[
LA = R-CR R R

1 a\—“—r—‘eag‘*n

19

P23
@

56

46

37
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APPENDIX C. Financial Details for 1896. e
Distersution of students according to classes of the community on 31st December 1856. ) Receipts— S 10:898 10
: e " ;J.‘uition fees .o e t:" feesm we 3840 0 0
E ! Hindus. 4rance and final e;amm& 00 4 = iy 851 13 8
= 4| 4 : llf’;?nes ABEOther TeORIPASS oou | tR L O —_—
e g g g iz . st o Total ... 14,589 13 8
d 4. —
%5 g3l 3 "Ei 3 | s i by A
- = <
& |2 |5 & 83| % |88 2|5 |2 A b e e e
: a aes o' eoe s )
Engineer classes ATE R HEIR B A e o 18 1 % 9 g;!;:gors, masters and teachers g - 3,300 14 8
Xngineer Subordinate classes = S 57 s 7 APl o g Clorks, librarian and servants - .o * e g Y 510
i s il b el Al B By ) v o -9 o ames Wl i LR NG e a0
Maistry and Artisanclass .. .| .. i e 5| 29 e -+ Library and prize allowances e e T T RV
Eine s Books and instruments " og54 11 2
i~ ? 3 A il X 'y ¥ 2 Or:her Europe stores e i Sl 151 s B e
Miscellaneous 412 13 6
RO Travelling allowances 1 e 2,700 12 6
APPENDIX D. e T e ket 4,273 2 4
G Technical E inati f 1896. hange compensa MEE L
oVERNMENT Technical Examinations of 1896 Exchang Total ... 66,288 8
Number passed. e
Subject. Grade. Number RS.
examined, F;irst Second s bl ,698
class, class. Govem'ment see ae ik {1831 205
Zﬁiﬁg;ﬁ; t;ttendance throughout the yea:- il 252
Building Materials and Construction { e . 8 1 : Net cost per student =
Building Drawing and Estimating & < { E::f::size § i 1 . o 2
Earthwork and Road Making Eemen::,-y 7 3 5 HPITEL, Esq. President of the Board of Exam?ierrs, Collelgéag(;f
B e toelling ' .. .. i s : - ' From F. 'W. {\S {3 D’irector of Public Instruction, dated 28th January :
; i Advanced 1 1 Eng1neer1ng’ . Civil Bagi BTl
ﬁ];phed g;chamcs Spelingiea e i e iﬁtennez&iato 3 2 to forward herewith the report on the .1\(711. .dngin%ermg. ol-
I S O i ) & woommery ; 2 1 have the honoul'18 96, together with the reports of the individual Examiners.
g léat;ixl:xgl‘}ngi.x;e RALE e o o : : lege Examinations for been’ anded over to the Prineipal of the college.
S Wahmenky . ouhi bl ant Th whi | Eleeiey g ' The mark sheets have iy amounting to Rs. 3,956-4-0 as noted below : —
o une
Total .. 44 3 19 9. I also enclose rem G /

APPENDIX E.
dverage attendance throughout 1896. .

T Ty e R SRS e W U
(1‘3' "l;“.rR. SScI:)vell, e e R e R TR AR 1
A, Moffeb, B0 0 SCGhary e e e 2100
Rao Bahadur V. K1 e Gy 0

oocco ®

Average Agerage

number on daily C. E. Phipps, Esq. ses =12
College department— rolls.  attendance. Total ... 8,956 0
Engineer class, first (senior) division ... 3 60 56 e
Do. second division S . . : g ' d fifty-six and annas four only.
Do. third do. : . .?(()) g?, Tl thousand nine bundred an ¥
Engineer Subordinate class, first division 3 187 176 Rupe =
Do. do. second do. g7 1 3 » S :
%7 .Dd. _ do. third  do. {d - . ;%; ;gg minations held at the College of Engineering, Madras, in December 1896.
+ Military probationers Iy 0-8 08 Report on the o Engineer QOlasses—Percentage of marks obtained.
School department— / v ?_0_ it g1 | B | Average
Draftsman class, first (senior) division ... 95-7 935 — 7 1890—96.
Do. second divisigy 314 98-8
Surveyor class, first division | w 9211 198 B e = jpnar! 68 64 63
Deo. second do. eon “es sxe 259 24°5 Mathematics -+ % 46 ig 5 gg
Ma.istry and Artisan class S5 386 356 SE‘gZ“l::enng e 5 . . ;:8; 42 gg g;
SNt . o 3 . .. e : ' 64 66
1427 1322 i O e T e 58 4 i g6
i 4 s 4 1 . "o St 2
Total cohege and school departments .., 2200 2052 gﬁﬁ:ﬁd T tal 54 b4 60 62
; B o T hes
Percentage of numbers present to numbers-on the rolls— - :
College departmen, wod € R e (L ke e o SO |
School department, ) W 908 g

* This division joined in July. 1 ‘I'he probation 3 were absorbed in July.
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In the first division, six college stndents and one independent candidate were examined.
The college students all passed, but the independent candidate failed to secure the required
total number of marks. The percentage of warks obtaised is the same as last year but com-
siderably below the average, the principal failures being in engineering and drawing, The
class was, in fact, below the average in every subject in which they were examined by the
board and three out of the six candidates only just succeeded in qualifying. In engineering
only fm;:tndent Sm(ii in building drawing no stadent obtained half marks.

n the second division, six college students were examined and wit xception of
mathematies, hhg percentage o_f marks obtained was below the avemge.’ ir? e:)l;n::illl);w&lem
was a g:ngra}‘fallm:? in l;mldmg constructfion, for which there is no excuse seeing that,. there
:)sb:a;;::d. h:ff m::;xs.able if the students will only study it. In building drawing po student

In the third division, seven college students presented them
class istaconsifdemb]liy bstter than the other divisions,
percentage of marks obtained is above the average and the ercen ks
obtained is practically up to the average. Thegefailure is iIx)x dmvtai:e (':wtll:ie ht‘;:;alv:ﬂrrbe
observed that all the divisions of the Engineer class are bad. % :

seives for examination, and the
In engineering and mathematics the

Engineer Subordinate classes.— Percen tage of marks obtained.

e EsI. Es 1L Avenge
EeIIL | 1890—95.
Mathematies S 58
hematies ., ot 61 i
Surveying o v .e u 61 Gg B ot
Language . e A i 2 45 A i
Drills and Exercises .. o i 82 ds "
_ » » I !
Total .. 54 56 54 b4

In the first division, the class is ap
: ion, the . parently up to the avera e,
high. In mathematics, engineering and surveyin}:z the percentgge
but in drawing considerably below the average,
mde}::end_ent candidates were examined, of whom
candidates failed to qualify.

In the second division, 21 college st i
In th » 2L ge stadents were examined and the percentage of marks
::m :vs :l.:)eozge:te :\irzraége n mathematics and engineering, up to the rv;::é]e 1?10 s?lrveying
c]assl?ould . verygw 4] rawing. The general result of the examination js good and the
- -In the third division, 29 college students were exami .
3 . mined, but the few in
number. The class appears to be up to the average, and aeveml’stndent.e xlp:;;;‘l’:bly well.

quftcman Claxs— Percentage of marks obtained.

but the averarge is not very
cents of marks obtained is above,
In the division 18 college students and five

four eollege students and four independent

DI Average,
g DI 189095,
Practical Geometry s o A 66

Free-hand and Model Drawing .. .. ° 53 X .
Building Drawing .. o . . % 50 { s
Machino  ,, il a2 I Sl e 54 Iy A
TEshmo an;;&ui.m Eeie T LR 35 3 23

8 a3 3% o Y3
G 2 67
Total .. O SRRYTY. 3

In the first division, 24 col students

13 failed ; of 18 independent lcb:;:xzxedjda.tes, 11 mﬁe .
which no less i}:han 11 students failed to qualify—a resy
much due to college marks as to the Board’s examination, - is-
factory, the President of the Board called for the mark ;;!eetfha:l;e:;:t; l});l:gfa& Zerz m:::e
re-examined, but it was not found possible to materially modify the original resulhp }ﬁ: o
was up to the average in other subjects and two oollege students and ?wo independent candi-
dates obtain second-class certificates. The work done by the class R estimtg? during. the
college course was also examined by the board and the fajlure does not a

butable to any want of attention to this subject. It is suggested, however t}; at the Consulting
Engineer for Railways, the Chief Engineer, Madras-Bezwada Ruilway, and the lrrigation

themselves for examination, of whom

It which, it should be observed, is as

office should be asked to supply the college with some of the more recent designs and

estimates for bridges and irrigation works, as the selection available at the college, though
much improved during recent years, is still somewhat deficient. sebe s

e principal failure is in estimating, in

pear to be attri-

X2

9
T
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In the second division, the students were only examined in geometrical and free-hand
drawing and two students did exceptionally well.

Surveyor Class—Percentage of marks obtained.

Bl Average,
18986. 1890—95.

Chain Compass and Plane Table 57 57
Levelling i OB 62
Theodolite Surve 41 57
Topographical Drawing voe 53 56
Drills and Exercises ... so0 78 67

Total ... 55 59

In the first division, twenty college students and fifteen independent candidates were
examined, of whom three college students and five independent candidates failed. The class is
below the average in all subjects in which they were examined, though slightly better than last
year. ,

8ub-Overseer and Surveyor class.—Though the actual percentage of marks obtained by this
class is not high the result of the examination is, in the opinion of the board, most satisfactory.
Several students did extremely well and only six out of 25 failed to obtain half marks, of
whom only one seems to be likely to fail eventually. Taking into comsideration the educa-
tional qualifications of the students the way in which they answered the papers was remarkably
good and appears to reflect great credit on the instructors. The class is a new one, and it is
believed had not the full time for preparation owing to the introduction of the new syllabus
late in the year. The only suggestion that the board have to make is that the students should,
in future, be instructed not to attempt to learn by heart the chemistry of building materials
which they cannot possibly understand, but to confine their attention to the practical parts of
the text-book. The text-book on building materials and construction requires, in fact, to be
marked, so as to indicate to students which parts they are expected to study.

General Remarks.—With the exception of estimating in the draftsman olass and drawing
and engineering in the Engineer and Engineer Subordinate classes, the board are of opinion
that the results of the examination may be considered to be fairly satisfactory. The reduction
in the percentage of marks obtained is largely due to the strictness with which college marks
are awarded as inspection of the mark sheets will show.

Read the following endorsement from the Director of Public Instruction, No. 854,
- dated 29th January 1897 :—

Referred to the Principal, College of Engineering, Madras, for favour of remarks,
if any, and scrutiny of the remuneration bills of the members of the Board of
Examiners.

Read the following letter from the Principal, College of Engineering, to the
Director of Public Instruction, No. 1697-C, dated 15th February 1897 : —

Referring to your endorsement No. 854, dated 29th January 1897, on file from
the President, Board of Examiners, herewith returned, I have the honour to offer the
following remarks.

2. The mark sheets mentioned in the first paragraph of Mr. Ashpitel’s covering
letter were forwarded to you with my annual report No. 1618-C., dated 30th J anuary
1897.

3. Under “ Engineer classes” in the body of the report the word « failures ” is
misleading, seeing that all the students of the senior division passed the final examin-
ations. The average percentage of the division was 48 in engineering and 53 in
drawing. :

4. The President observes that the results were not good in engineering and
building drawing in the senior division of the Engineer class. It should be noted
that, while Engineering is a main head, building drawing is only a sub-head of the

main head Drawing, the percentage in which was 53,

L
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5. The percentages for
the second divisi i
results of two term examinations, those zlfonlggéhm%r dazs ? tﬂhaose . th:
. milar remar

applies to the :
b percentages given under the second division of the Engiueer Subordi-

6. The President conside

et 1 siders th th exis -

%eit-l(:::l: in 0 excuse for failure in that subjz:::e o{ ? il e ook fn s
s needed to enable students to camine e that something more than

8. Throughout his re
of ifla 0 : port the President cq
preced1n§ Jive years, In my Annual rep;:"tl:ai‘es the results of 1896 with those

ears.
g : take, as usual, the preceding four
* -
. .
A, N ANARANA A AR AR A

Proceedings No, 5145 of 1897
M.

The Principal’s -
s Il’m S deals with the working of fhe college during the past
ge during the pa

or facility of :
the Government of Indi Y O Preparation of the qui i
Shisiroviow: ¥ il fut;?e s::g:tlcs for the past five yg:;:%‘g!;ngge;e?ocrt ordert'e‘?i tg
: ncorperate

to the several classes in th iy Principal should ou% a3 :
2. Staf—The only © Madras Educational Rules, adopt the designations given

: . hange of j

Keeling as Acting Profes change of importance wag :
Chatterton, the Iimll:n(::g riﬁf Engineering during atshel;% s:Ppolntment of Mr, H. T.
subordinate staff and ig {h cglmlzent. everal minor channce on furlough of Mr. A.
enez:nlll establishment, The %eis al:;) took place in the
1 1 rector is not quite con-
that the work of the clerks : nggazr?ﬁf:ﬁi:hgoﬁgu:ge-l Indeed inl::) i(ll;;::ituu’on
all cash transactions and t}lll:e g:ote'dmtribntion, the hgeﬁ;.d elt appears to the Director
and stores and instruments. Ty, rekeeper and librarian wi:ll;k being entrusted with
establishment under the immed; : dlﬁicult:,y might be got oy bthe charge of books
as has been the practice in the ?ﬁe Supervision of some senioer' ¥y placing the clerical
dence work is as heavy as, if edical College, where g r instructor of the college
arrangement would relieve 1ot heavier than, j v It 1s believed, the correspon-
i tg i thre 1eve the Principa] ek P in the College of Engineering. This
with the Engineer cl;usls:: I:fﬁeﬁt’ viz., 41 Ete 3 :
might have been expectéd 1ol did not, in certain impyt, Imstruction in connection
Examiners. » 8t the last fina] exammationngg(tl sutlf);seclt)s, bo B wili} a;
- the Board o

y the

3. Accommodation.—The n. i
; . ecess s
admitted by Govenment, which has :ltgpr:gzd :Lightmnal accommodation has been

ﬂo‘”‘: : tLhi:r(::-Heg:dand i gly called for revis:::l[t ;lamnﬁm; a; present of the ground

il N;eﬁ;ZZQZZmﬁKAb:;mm“? Betory wotrwan st ot library
- - - i e

reading-room maintained by the college rl;creaﬁgﬁlﬁe report to the wzrkineg of the

5. Workshops.—The workshop fitti
‘ p fittings have n,
f\:ll}:ne;ls'z:f %ﬁaﬁ%ﬁiﬂsﬁx bﬁeﬁ: nhanced by theol‘;ovxsnon of th

’ of late been receiving ampe _the 100-ton Testing
and they are therefore sent to works divisions o Ple practice in the workshop,

excepting students who desire to become mechan; Y during their practical course,
anical engineers, The scheme for the

training in the workshops of apprentices alread :
has met with the general approval of Govemmgnlt):):fssgg %)ime technical qualification
in the mofussil teaching mechanical engineering subjects irector trusts that schools
years, be supplied with trained teachers from the college, Will, in the course of & few

much routine work and enable bim to.

.
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6. Strength and attendance—In the following statement the strength of each
elass o.f the college for the past five years 18 eompared :—
Strength on the 31st December
Class. hor TR Remarks.
1892. 1893. 1894. 1895. 1896.
R
Fugineet 3 ABIEPTII0 14 17 19 19
ns‘n . & . .. 77 81 6
Enginoer Sq]?ordmate it G by 5 2 3 2 5 | This statement excludes th
= f:tosmn xi\hht.a.ty probatlone“:: 4 51 67 'gi; 2: 22 number of students undex:
Tal A e .- : 37 50 oing the practical ¢ 3
i s g uthe DA Rt R | G R I W B S T i
Specialstudents B . o o 3 &5 i o .. i
Motal .| 217 | 262 | 265 | 281 295

that the strength on the 31st December 1896 was the lowest in

the quinquenniti, the year 1892 excepted, though it very nearly approached that

fall is due chiefly to the causes explained by the Principal and also
of 1895. The 1a with which the entrance tests are conducted. 'lhe gradual

trictness Tnei i

igla,fiigzo ;}:,GWZVGI‘, in the strength of the Engincer class is encouraging, and a
further ? ncrease is expected. From paragr aph 6 of the Principal’s report it is nofed
that there were four military .students receiving thgor(?@eal Instruction, whereas
Appendix B gives the corresponding figure as five. This diserepancy needs to be ex-
lgined. The average number on the rolls and thq average daily qttendanee were
?aiﬂy s T el 990-0 and 205'2, respectively. All the districts with the
exception of Kurnool, Cuddapah and Anantapur were represented, and Tanjore and
Madras changed places during the year, the former district being far ahead of the

a r of students supplied. The richer and middle classes

Tt is observed

ards the numbe _
latt::i gzt:‘;ggz per cent., and Brahmans and non-Brahman caste Hindus 65 and 28 per
3 i of the total strength. What is even more noteworthy is that 18

ce1t1t.(,)frelsgp ecEt;‘g?n);,ers and 57 out of 68 Engineer Subordinates were Brahmans.
gguhammadans numbered four only, and they were found in the Surveyor and Artisan

. por was the Native Christian element suitably represented. The concession
T ’fees granted in favour of Ml.lhammadans and. the reservation of a few scholar-
ships awarded in the college for this class preferentially in the new rules now before
Baveviriang will, the Director trusts, induce a larger number of Muhammadan youths
to seek instruction in Engineering. Turmng to the occupation of parents it is
observed that the majority of the students'lvsjele the sons of officials and landholders
and that the artisan element was verX P8 i‘epresented, the number in the whole
college being tWoO while that in the Artisan class was only one. This is very dis-

appointing indeed. 5 S :
University examinations,—The last quinquennium was re-

7. Eraminations—(i) il : qu
markable for the institution of separate engincering degrees in the civil and mechanieal
: branches and for the bifurcation of the ex-

o T Fistexamina- 2MInation for the engineering degree into

B.C.E. or B.E. tion in the fir ination i ineeri

5o gl ot A Blst examination in Engincering and
| netheor™®  the Bachelor of Engineering d

Year. e IR the final inati At
L T B Loyt e final) examination. This bifurcation
: mined. amined. ~ was given effect to in January 189-
/———____ v . - b
: 3 The results of the University examina-
{ggg R 3 2ol £ tions for f‘i.ve years are recorded in the
1498 . 5 Bif g, -, margin. Since January 1892, 20 students
: :gg st . H 8 s rof thq col.lege !1ad apppared for the degree
———|——= examination in Engineering and 16 of

Total .. 20 16 R i ﬂ'l h d i 1
hem had met with success. These results

/ . .

are satisfactory. Twenty-one independent

candidates also presented !:heinsolves for the above examination and seven were suc-
cessful.  The college acqul
Degree examinations of January 1896.

tted itself fairly satisfactorily both in the First and in the
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(iij College Board ezaminations.—The followi mm :
il 2 . wing su ry furni resul
of the final examinations conducted by the college boafd d‘lriu; e tsléisé tyh: 8 ts

Number presented,
g Number passed.
1892. | 1893. 1894."1895. 1896. 1892.I1893. 1894.il895. 1896.
Engineer .. . .
e £ 5 . . o 4 2 2 7 [
g::;z: \‘l?mdnfa'»te o . A sl 18 26 31 21 18 l; 23 12 5 ‘
=R i R A RE R R AR R
} 3 24 18 21 10 20 11

The results of 1896 compared favourably wi
g i th those of :
in the case of the Draftsman class in which tgere was a ]at?ge ?:gtf:r I}T?V}ous except
the manner in which each class acquitted itself at t r of failures. On

Board'in Doctnticr 1896 1l Direabor wotild remarkh;e examinations conducted by the

Engineer class.—This class was much below

g : - the averag

marks obtained in several important subjeets not appmxinl;:?i‘;:gt:lﬁe Ei?::rmg? of
previous four years. ~All the three divisions exhibited weakness in drawi ge of the
first and second divisions in engineering and in building counstruction, reSP: (?t’lv!:;g the

The Prineipal points out that the term ¢ failures »
iners in connection with the first division of the Engineer léf:gs ll)Sy x;l;:le}i?frd of Exam-
six students presented for the final examination were declared to have e ads all the
sumably the Board’s remark refers to the results of the examination conﬁasst;d e
Board irrespective of the college or session marks. The President is ey b
good enough to state whether this presumption is eorrect B -

Engineer Subordinate elass.—The class was u i

. L . p to the average in al 3
except drawing, which should consequently receive greater gttentioll_theTi:bJe:;:
results in drawing obtained by the Engineer and Engineer Subordinate classes 'ugtif
the inclusion in the revised rules before Government of the subject in th Jt 4
tests for admission to the above classes. J P anes

fail Dra{em” (class.—This class fared badly at the final examination, the chief
N N '!‘h.e Prineipal is of opinion that the un;atisfacto

results were due to the unusual difficulty which the paper on estimating presented ?'
the candidates and not to any want of attention to the subjeet. Building-drawi o
however, does mot appear to have received sufficient attention. As fsug estevtvimbg,
the Board of Examiners, the Principal is requested to arrange to Prochg'e fo thy
college a few recent designs and estimates for bridges and irrigation works. iy

Sub-overseer and Surveyor elass.—The Senior division of this itted i
ereditabl}j at the final examination and the Junior division also dil;sg:ﬁ%?t:ii 1;8:115
examination. The attention of the instructors should be drawn to the Board’s sug-
gestion that the students should be taught to devote their attention to the ractic%.l
parts of the text book on building materials and construction. .

The remarks of the examiner in the vernaculars should be commended
vernacular assistants. A large number of students, especially of th;n I«ejﬁgine:: :}113
Engineer Subordinate classes, are stated not to have numbered their answer papers
The omission should be guarded againts. papers.

iii) Government fechnical examinations,—From the particu i i
Appendix D to the report, it is observed that 44 single subjlt)act caxt?izfiag:n;sheeirelz
voluntarily for the Government technical examinations and that 22, or 50 pgx? cent
passed. The resplts in building materials and construction (Eleme’ntary) building:
drawing and estimating (Elementary), mensuration (Elementary) and machine con-
struction (Intermediate) were deeidedly poor. Information should be given in future
reports as to the classes to which candidates for the Government technical examinations
severaily belonged.

A

-

B
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8. Independent candidates.—The results obtained by the independent candidates
? at the final examinations held in Decem-

it Number | Number ~ Der were poor excepting as regards

Description. examined. passed. surveyor candi dates, as may bo sean. T6in

the figures in the margin. It is hoped

Boginear candidates L. .. 1 . that the draftsman candidates will fare
Do. Subordinate candi- : . 1

R e 5 1 better in future as their success is to be

Eur::é;";:n 5 i e ~, : determined purely by the marks gained at

the examination conducted by the Board.

9. Military students—Including the students in their practical course the total
number of soldier students on the rolls on the 31st December last were six as against
eleven in the year previous, the decrease being due to the non-admission of any proba-
tioners during the year. The success obtained by the soldier students at the examin-
ations held by the Board of Examiners and at the Government technical examinations
has again not been noted. The Government of India has decided that five military
candidates may annually be admitted into the college. It has also been ruled that
the probationary course for these students should be reduced from twelve to six
months until 1898 and that it be entirely abolished thereafter, the same entrance
examination being preseribed for civil and soldier candidates.

10. Practical courses.—The reduction in the length of the practical course from
two years to one in the case of Engineer and Engineer Subordinates was carried out
during the year under report. As the students will in future be chiefly engaged on
works during their practical course the Madras University has made the necessary
modification in its by-laws relating to the B.E. degree Examination. The conduct
of the students during their practical course was uniformly satisfactory.

11. Physical education.—Judged from the results shown in drill, &e., at the
college examinations, the physieal training of the students seems to have received

increased attention.

12. Employment of former studenfs.—The Director is glad to note that as usual
the students of the last set found little difficulty in securing employment.
During the past five years various concessions have been granted to the students of the
college, and their prospects have in consequence been improved. The disability under
which the Engineer students had long suffered of being shut out from appointments
on the upper subordinate ranks of the Public Works Department has been removed.
From and after 1st January 1897 training in this college, or such approved service as
the Governor in Council may consider equivalent thereto, has been made a qualifica-
tion for Public Works appointments under district boards and municipalities carrying
salaries of Rs. 100 and upwards, whilst preference should generally be given to men
so trained. The Bengal Government has declared that under certain circumstances
graduates in Engineering from the Madras College are eligible for appointments to the
Public Works Upper Subordinate establishment in Bengal. Draftsmen holding lower
class certificates have been allowed to be promoted to the higher grades for approved
service and exceptional merit. It has been decided to make the award of the guaran-
teed apprentice Engineership at the termination of the theoretical course instead of
after the completion of the practical course as originally contemplated. The selection
of an apprentice Kngineer in alternate years from the upper subordinates of the Public
Works Department is an additional inducement to the Engineer subordinates of the
college. Lastly, the Government of India has recently accepted the recommendation
of the local Government that recruits of Military Upper Subordinates for the Publie
Works Department in Burma be made in future from the College of Engineering,
Madras, instead of from the Thomason Civil Engineering College, Roorkee, vide G.0.,
No. 828-W., dated 22nd March 1897, communicated in G.0., No. 203-E., dated 7th
April 1897.

. 18. Finance—The financial position of the college during the past four years
can be glanced at from the subjoined summary. The figures relating to 1892 are not

available :(—

5
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Read th ing g
e following letter from Major H. D. th May 1897, No. 5145.

Engineering, to the Direc - LOVE

& ey irector of Publie Instruéﬁﬁ;E.& oPliigfipal’ College of
) y 5-C.. d

.y dated 30th

I have the honour to submi
L 1 t : . .
of Engineering during the year118tls)]g following review of the workin
. g of the College

2. Establishment.— f
that due to the de?r”zcﬁ The only change which occurreq ;
on 29th August. PMr rEeI 0'}‘1 flgi(;lilnggl'l (])Jf Mir. Chalterion, ihellg t?e establishment was
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ilistruetiog sy th: gh:lfl:iaeflrifessor’s duties were “ndert:i Iﬁl the interim &Klstna
2 aborato 2 en Tim, the more
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% é sti:; agix P{-ofessor of Chemistry at the PZQS'%R.RY. % el Hanum";ll’lal, while
ymnastics, Ghaus Khan, was transferred to the ];n‘?ney College. The Iltllslta Rau,
ruetor

being tak i
g taken on 9th November by Mira Khan from thaltnli)akdnam College, Lis place

Instructor, Mr. Perkins, was absent on sick leave during I(I)Stit%tion' The Worksh
ctober and op

duties being carried on as f: :

R e R a:?l gatrora;lj( possible by the Assistant Instruet November, his
Hheh anaietant elark and was val eeper, Shiva Rau, reverted to hi or Govindaswami
gar, B.A., from the School r(;' (Xr:td On‘lﬁth November by 8 Il’:l %’ﬁrm!:men.t i
complete(’1 at the close of the0 s, The work of taking OVér Str kasma/ch1 Alyan-
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stodents’ ‘deposits, the Ct:lnege a‘}v :iaérlllxmatmgs, the practical eoutstznst’hespeeiau}' in

. : {Shop an . e
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accounts with those of the Accountant-General invol(\lrg:rzilx‘}s{idgg%?mllmﬁOn e
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ers on the rolls at the end of the session were—

In College.

e M e T s e
Practical

Class. course. First Second Third Total.

division. division. division.
- - BRwat S8
6 6 6 7 25
SE A & 16 18 21 29 84
%:’::ﬂneefs“b"'dmm"h““ SRR S . 2% 30 55
Draftsmsn 04 e ¥ . 21 25 46
s--ryew:h; i e 8 % ‘s o 37
Total . 247
______.p———————‘"—_‘————"_—_—'_‘_‘-_‘~

- were classed as independent candidates.

& Tncluding one each who, for examination purposes,

Excluding the students going through the practical course on works, the total
pumber actually in the college on the 31st December 1896 was 225. The corre-
sponding totals for the four preceding years were 1895, 231 ; 1894, 265; 1898, 262;
1892, 217. The slight fall 1n the total numbers since 1895 is due to the non-admis-

sion of Military probationers and to the occurrence of 2 ¢ow casualties in the Drafts-
man class—items which could not be foreseen when the forecast for the year was made.

The distribution of the students by classes of the community, by districts of the
Presidency, and by wealth and occupation of parents are given in appendices A, B and
(. Among the most noteworthy features of the statistics are that 64 per cent. of the
students are Brahmans, while no less than 28 per cent. came from a single distriet,
Tanjore. Madras and the Chingleput district supply only 15 per cent. The pumbers
offering for admission were : Engineer classes 21, of whom 14 passed the entrance
examination of December 1896 ; Engineer Subordinate class 85, of whom 78, viz., 14
F.As and 64 Matriculates, qualified in April for admissions Sub-overseer and Surveyor
class 92, of whom 59 qualified in December 1895 ; Draftsman class 59, of whom 36
qualified ; Artisan class 113, of whom 45 were selected. It appears from these figures
that the strength of the Engineer class 1s rising, that the new Sub-overseer and
Surveyor class 18 likely to become a popular one, and that the - remaining classes will

be maintained at full strength during 1897.

4, Examinatz'ons.——'l‘he final and term examinations were conducted as usual by
the Board of Examiners with- Mr. Ashpitel as President. A brief abstract of the

results is given below :—
(a) Engineer class.—The first division contained six third-year students, all
of whom passed the final examination. Two independent candidates also presented
m one withdrew and the other failed. The second and third divi-

themselves, of who
sions numbering six and seven, respectively, passed the usual term examinations.

(b) Enmgineer Subordinate class.—The senior division of 18 students appeared
for the final examination and 14 were successful. Five independent candidates also
appeared and one passed. The <econd and third divisions of 21 and 29, respectively,

assed the usual term examinations.
(¢c) Draftsman class .—The senior division consisted of 24 students, of whom 11
qualified, viz., two in the second class and nine in the third class. This result cannot

be regarded as satisfactory. As in 1894 the majority of the failures took place in Esti-

mating. In 1895 special attention was given to this subject, with the result that,
t, building drawing, was

though improvement cocurred in estimating, another subjec
anfavourably criticised. During 1896 special attention was given to building drawing,
ts were obtained in_ the recent examination, but the standard in Esti-

and better resul
mating has not been maintained. Next year special attention will be given to both

these subjects.

Eighteen independent candidates presented themselves, of whom seven passed,
viz., two in the second class and five in the third class. Of the two gecond-class men,
one already holds-a certificate in that class. Of the five who have passed in the third
“class, one “already holds a second-class certificate and the remainder hold third-class

certificates, Three of the candidates who failed hold third-class certificates. The
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majority of the failures occur in esti i The facts recorded point to unusua

. 4 .SIma..tlng.. he facts ecorded point ¢

dlfﬁeulty experienced by the candidates, including the regular students,lin dealing Wlthl
" D

the paper set in estimatin 1visi
1n ¢ g. The second di
a term examination with only moderate resglltssl.o e et

(d) Surveyor class.—The first division of 20 stu

. g, : udents a

;:?Tﬁ?:ﬁg{; s:::’d 1'.7ﬁpassed, viz., one for first-class, two for seeoﬁg?zf:; :.(1)11;1 tg)irfti::i

e s er 1f c‘{ztes. F1f_te§an independent candidates presented themselves and

coxionton, “The tormer lisaty ol oo ond-shss and seven soouing third-lass

s :  a second-class certi

?g;xtxil hl;);de ]tlltlilati&(,{iss ézertlﬁcates. The junior division of theﬁc(i:zg’ v?ﬂ?clgf t'lllle hlatter

g , . e ub-overseet: an(} Surveyor class, consisting of’25 st dWIt enf: "

. ry1 stactory term examination. This reflects credit M'u agd e
nantalwar, B.A., B.C.E., who has been in sole charge of the divis;);l s

{e) Artisan class.—This eclass, which i
: ¢ clas s opened with
;-:anslgf.tat:ions and dismissals, to 37 at the close (P;f the year. 43E:2:1(ii§nt§, et s
< hlimh? as usual, supplemented by morning surveying two days e TLte
ch 1s a popular one, is reserved, as far as possible, for mai f Vi R s
sons of such persons. , B o Mg
The class percentages of the marks under the various subj

follows with the average results of the preceding four years :— ect heads compare as

EBngineer class. Average of
M th fi 1896, previom
athematics ... four years.
Science sed 60 67
Engineering .., . gt e i SR SRR PN | 52
Peasing 48 63
Surveying 53 67
g B R e S e i
Drills and Exercises .., ¥ ?‘; 55
Total ... ;Z az-
Mathematics ... ."E'ng'meer Subordinate class. 4
o T T TR S G e S I
Drawing § 3 e " e G o 8P 51
Surveying i £ o oL A8 55
Tanpial oo a8 8
Drills and Exercises ... i B R gg 45
- - e e - 70
Potal: e .; gé-
gract;']cal Geometry ... Draftsman class. s o
ree-hand, Perspectiv e eee s06 66

Building ﬁmwinpg 1ve, and Model Drawing o 53 gg
Machine Drawing = 4o ee v 50 55
Estimating i 9 ::: " doe ooe e 54 56
Topogmphical Dleng W oo #iie son e 85 46
Drills and Exercises ... 54 50

LERY LER] Ben e 68 66
: Total .., 5-1 52

—
—_—

Surveyor class.

Chain, Compass and Plane T ;
Levell’ing me aRl.e L R 55
Theodolite Surveying ... 56 61
Topographical Drawing PR 56
Drills and Exercises ., 53 55
- e see »ad 7 65
OV T

These figures show that, in regard to the students i
the Engineer class is, notwithstanding the unifom?nsue?g; g? sgt]: %ng‘gbi: 1;:; ;(;Hege,
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the examination, considerably below the average merit ; that the Engineer Subordinate
and Surveyor classes are of average merit ; and that the Draftsman class, notwith-
standing its heavy proportion of single-subject failures, is also of average merit.

: 5. Practical courses—The reduction of the practical course from two years to
one came into effect during the year. To avoid, however, the simultaneous comple-
tion of the course by two different batches ot Engineers and two of Engineer Subordi-
nates, it was decided that the batches which left the college in December 1894 and
spent the year 1895 in the Public Works Workshop should complete their works eourse
on the 30th June 1896, while the batches which left the college in December 1895
should proceed at once to works and complete the course on the 31st December 1896.
The former batches consisted of two Engineers and 17 Engineer Subordinates, and
the latter of six Engineers and 15 Engineer Subordinates. The whole of these with
the exception of one Engineer Subordinate (who was absent through sickness upwards
of two months) completed their course during the year under review. The two
: unior batches were transferred to Madias in two sections for their equitation course at
the Body Guard school. One Engineer Subordinate student, who left the college in
December 1894, was permitted to go through a special course in the college workshops.
He will be transferred to works in February 1897.

The progress reports, so far as they have been received from Executive Engineers,

are almost without exception favourable. -

Six Engineer and 15 Engineer Subordinate students will join the works course
early in 1897. The distribution to Public Works Circles was notified before the
Christmas holidays, so as to avoid delay in the commencement of the practical course.
One Engineer student has elected to become a Mechanical Engineer, and will go
through his practical course in the Madras Railway Locomotive shops.

6. Military students—The total number of soldier students on the 31st December
was six, viz., two on works and four in the Engineer Subordinate class. Two others
completed their works course on 80th June. Owing to the reduction of the proba-
tionary course from one year to six months, no probationers were admitted.during the
year; but a competitive examination was held in November and a full class of five
students will join the college at the commencement of 1897. A proposal that Military
Upper Subordinates required for the Burma Public Works Department shall be obtained
from this college has been approved by Government and forwarded to the Government

of India.

7. Government Technical Examinations.—Eighteen candidates appeared voluntarily
£.r the Government Technical examinations in various engineering subjects. Of these
12 passed in one or more subjects, and six failed. Details will be found in appendix D.

8. Surveying.—During February the whole of the Engiueer, Engineer Subordinate
and Surveyor classes, comprising 109 students, were encamped at and near Avadi for
sixteen days’ coniinuous survey work. The students worked from day-light until
about 11 a.x. in the tield and from 3 to 6 .M. at plotting. In July the same classes,
comprising 136 students, proceeded to Poonamallee and Avadi for a similar period.
The larger camp at Avadi was in charge of the Instructor in Surveying and Drawing
and the smaller at Poonamallee in that of the Instructor in Engineering. Six students
of the Draftsman class were attached to the latter in order to assist in the project
assigned to the Engineer students. Satisfactory work was done during both periods.
My thanks are due to the (ommandant, Queen’s Depdt, Poonamallee, who provided
a large barrack room as a drawing office, and to the Executive Engineer, Military
‘Works department, who placed a bungalow at Avadiat my disposal for a similar
purpose. Thanks are also due to the Inspector-General of Ordnance for the supply
of tents to supplement those belonging to the college. The total cost of the two
camps was Rs. 1,192.

9. Inspections of works.—In addition to the usual inspections of buildings, bridges
and factories, a tour was made by 85 students of the Engineor, Engineer Subordinate
and Draftsman classes to the Redhills Tank System. The tour éxtended over five days,
and the principal masonry works in the tank, the supply channel and head works were
measured up. The cost of the inspection was Rs. 175.

10. Workshops.—The workshops were attended by the Engineer and Engineer
Subordinate students, who participated in the various work executed. An iron lathe

il 3
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was completed and a 1-h.p. engine commenced ; sundr i
¢ ) ¢ y tools were made ; mouldin
:r::: c(;ansst;llfc t:greaggac:;igg; benches, ahgu:};ls: drawing-tables and érawmg-bﬁa‘:'?;
ted, 10us repairs undertaken.
students have displayed more interest in their work th’ﬁgehgzzg?g:gr arxf(}iw:;s tt P th:
mprovement in the style of work is noticeable. The. 100-ton testin maah'a o
erected by the Workshop Instructor Mr Perkins under the supervision o% the chF o
of Engineering, and a series of tests, in which the Engineer students assi tl;:iessor
earried out by Mr. Chatt.erton on timber, cement, conerete, stone iron a 38518 1 Sarvy
mens. A numbgr of rails were tested for the Madras e’md S(;uth InI(]h' steeR;pecl-
Companies, and it appears that considerable use is likely to be made of atnh teﬂv?a
machine by the public. . My thanks are due to the officer in charge of th 7 ol
for the loan of the hoisting appliances used in the erection of the mfchine S TP
During the year, a small planing machine was added to the stock.of hi
t(:-(:alsz;r albplia a.éld esltl.mate for extending the workshop on the south sir:i:c V:’r:l:
e e Con 1 1
gst 111)na 5 az e 8,%32.1 ting Architect and submitted to Government. The cost is
A scheme for training apprentices in the worksh i i i
them to become teachers in technical schools was drawn ?&f ;ghapt;})]riv‘;dew P

_ 11. Rewvision of Rules.—The development of the Survey 1 :
training of Lower Subordinates for the I:l))ublic Works De;agirgleal?: ;ﬁfio:tﬁgsssef?l: .
which was reqommendeq by Mr: West’s Committee in March 1895, was sanetliggfg,
;11111;1 :2:01;3“:1 i s?gggneo(;f tillzstguctmn Wasl brouglhlt into force during 1896 in regard 'tc,y

urveyor class. The instruction i 1 i
much as before, but building congtruction, drawing andu;?t?rlrllalt[ilniu::: y;r(;gl ‘gemams
course. Considering that the new system was introduced only inbthe éec (:1 hto 5
the year, the results attained by the junior division of the class in th Onl R
examination are very ergditable. The class will be a popular one 'udoifm ?te o
large number of applications for the admission examination of Dece’n{be: la.:t 5 S

Sanction was at the same time aceorded to the revision of th
' : ' : e syllabuses pr

Egdltl}éfio(njm?il;}llttt(fe ilrli)gvv;eo j:{nefrfltlcc)ll}ed. The ' gem;ral features of thz revisiouplgﬁiofﬁ:
redu , : alfording more time for practical work. of .
tRortxo;ls of the Engineer class and Engineer thordilﬁxte class curricula ﬂ;i({) (;gl;-w;lo; 2y
1on of certain branches to the Sub-overseer and Surveyor class, and ]Srafts v
curricula in order to render the instruction given more eomplete.’ The new sr?ﬁ;?bdass
&eiet?t once taken up by all class divisions except the senior division of eachy 1 g
at the recent final examination is the last under the old syllabuses. One j T
pou;)t rg.lsed was the question of retaining the marks awarded by the colle : ke
11(1, the final examination totals. It was poiuted out that the system serv(:gd tas a credit
acr;i practical work, to test points which are not of a nature to be readil i e
gl)t narz;1 examinations and to create a constant incentive to work through i
It was also brought to notiee that the practice prevails in the other Ingd’(mt the_ s
ing colleges, as well as at Cooper’s Hill, the City and Guilds of 1, dlan Engmgen
Institute and other LmEortarft colleges in England. It was ult to'? on 'l.‘echmcal
the system should continue in force in all classes except the Dra‘f?;a 3 iier ha

standing the lack of incentive, and the matter will be re :
time has elapsed to enable judgment to be formed of %Zﬂ:&s‘?e
Independent candidates for the college certificate examinations have hi
been persons who have at some period gone through a full course i avl'le hitherto
of Colonel Pennycuick, the experiment is now to be tried of admitti t the instance
to the exarinations for Draftsman certificates to be held in 1891 g other persons
not expected that the concession will be largely made use of 7 and 1898, Ttis
Revision of the college rules, embracing the changes in the s llab
many other points, was also undertaken, and a draft code su{)mit;u;les as well as
however, had not been accorded by the close of the year, so that w e e
m‘.ther anomalous position involved by working on a syst;m which e sersi e
with the published rules. 1¢h 18 not 1n accord

12. Physical training and recreation—Compulsory i ion i i
and drill was given as usual to all classes except, tlll)e At'l;:yilsalli1 zh:l:l;gfl 5 mimg)l’:)n;a:ltxc:
in the drill was observed, . The concession-of allowing deficieney of markg f(g- physizl;g

.
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um of 25 per cent. to be made good in the case of students
" ricket practices, was extended this year to foot-ball. The latter
?’h° regularly ag:ﬁi cgame, zlt)nd seve,ml matches with ot)her colleges and clubs were
is the m‘gﬁcfgt is regularly practised and the college took part in the inter-collegiate
tition, but gained little success. Tennis continues to be played by a few
e The recreationground is in good order, and the funds of the recreation
¢lub are in 2 satistactory state. The athletic sports, which were to havg taken place
in November, fell through on account of the abnormally protracted rainfall of that

month.
A former student of the College, M.R.Ry. 8. A. Jagadisa Aiyar, B.a., Assistant

‘exercises up fo 2 maxim

Fnoineer, Public Works Department, kindly placed a sum of Rs. 33 at the disposal

of the recreation club-for prizes in sports. One of the prizes, a cricket bat, falls to T.
Ramachendra Rau of the Engineer class, who made the best batting average among
native students in the inter-collegiate competitions.

138. Library.—During the year, 184 books were added to the library, which
now contains 3,409 volumes. The books issued to the students numbered 2,630, and
to the staff 675 against 2.396 and 463, respectively, in the previous year, while 1,156
references were made to the consulting library. The new catalogue which was under
preparation in 1895 was completed and published during the year.

[4. Buwildings.—The allotment of Rs. 17,000 which was made in the Public
‘Works budget for 1895-96 was not utilized, and no addition was made to the accom-
modation during the year. The pressing need of additional space has, however, been
again pointed out, and a plan and estimate drawn up by the Consulting Architect
have been submitted. Provision has been made for one additional class room, two
lecture rooms, a library and reading-room, and for a verandah along the west front of
the old portion of the building. The total cost is estimated at Rs. 41,900,

15. Attendance and conduct.—The percentage of numbers present to numbers on
the rolls was 944 for the Engineer and Engineer Subordinate classes, and 92:6 for
the junior classes. The attendance by class divisions is given in appendix E. The
conduct of the students has been satisfactory throughout the year.

16. University evaminalions,—Six- candidates appeared for the B.E. degree

" examination of 1896, and four were successtul in the Civil Branch. All were third-

year students of the Engineer class. Eight candidates presented themselves for the
first examination in Engineering and six passed. Of the latter, five were second-year
students of the Engineer class, while the sixth was a third-year student. Of the two
who failed, one was a second-year man and the other an ex-student.

17. linancial details.—The approximate total expenditure for the calendar year
1896 amounted to Rs 66,290, and the income from fees, &e., to 8s, 14,590, Detailed
statements of receipts and charges are given in appendix F. It should be noted
that the figures for different years cannot be compared since large items for stores
debited to a particular official year may appear in either of two calendar years. Full
and accurate financial details are furnished with my annual returns for the offieial
year, The average daily attendance throughout the year was 205, so that the net cost
to Government of educating each student was Rs. 252.

18. Educational Rules.—The provisions of the Educational Rules have been carried
out so far as the special constitution of the college will admit, except in regard to
accommodation, which, as elsewhere reported, is insufficient. Academic costume has

been worn by graduate professors and assistants not engaged in practical work.

19. Enployment of passed students of 1895 amd 1896,—Of the three Engincer
students who completed their praectical course on 31st December 1895, the senior
R. N. Arokyaswami Mudaliyar, B.A., B.c.E., was appointed Assistant Engineer in the
Public Works Department, and ‘the other two accepted posts as temporary Upper
Subordinates.

Of the two who completed their course on 30th June 1896, the senior S. A,
Jagadisa Aiyar, B.A., was appointed an Assistant Engineer in the Public Works
Departinent, while the other accepted employment under the Travancore Government,
Of the 26 Engineer Subordinates who qualified for diplomas in December 1895, seven

: were appointed to the permanent and twelye to the temporary Upper Subordinate
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establishment of the Public Works.Department; four joined the permanent Lower
Subordinate establishment; two were appointed to the Travancore Public Works
Department ; and one entered the Salt Department.

Of the 17 Engineer Subordinates who completed their practical course on the 30th
June 1896, four were appointed to the permanent and seven to the temporary Upper
Subordinate establishment of the Public Works Departmént ; five joined the Lower
Subordinate establishment, and one took service under a local board.

Of the 20 Draftsmen who passed out in December 1895, all but one are known
to have been in employment during 1896 in the Public Works Department, Railways
or Local Fund service ; but six were unemployed towards the elose of the year.

Of the 16 Surveyors who qualified in December 1»95, all but four are known to
have obtained employment on salaries ranging from Rs. 50 to Rs. 70. The Public
‘Works Department, the Railways and the Revenue Department absorbed the majority.

It will be seen from the above figures that, notwithstanding the supply this year
of an unusual number of Engineers and Engineer Subordinates, there has been no
difficulty in securing employment.

20. Prospects of employment.—1 regard the prospects of employment in the
immediate future as good. Owing to double batches of Engineers and Engineer
Subordinates leaving the college during the year, ditticulty has been experienced in
fulfilling the expectations of the students in regard to permanent appointments.
Special sanction was obtained to the appointment of the senior engineer student of
the batch of June 1896 as Assistant Engineer, and the senior student of the batch of
December 1896 will be appointed to the provincial service as Apprentice Engineer
under the new rules introduced by the Government of India. The permanent appoint-
ments of civilian Engineer Subordinates were two and three, respectively, in the senior
and junior batches ; but it is understood that the remaining students who were led to
expect such appointments will be provided for as vacancies occur. This course will
doubtless affect, to some extent, the prospects of subsequent batches.

At this moment there is a very large demand for temporary upper subordinates
for Famine Relief work, and it is not improbable that a large proportion of the

Engineers, Engineer Subordinates, Draftsmen and Surveyors of December 1896 will be

absorbed by the Public Works Department. ,

The vacancies notified during the year in the Gazette, the public press, and by
letter to the Principal, were one hundred and sixteen in number, of which sixty-eight
were under Government, nineteen under local boards and municipalities, nine on
railways, fiffeen under Native States and five under private employers. Fourteen of
the vacancies were for Engineers and Assistants, four for Supervisors, twenty-eight
for Overseers, eleven for Sub-Overseers, twenty-one for Draftsmen, twenty-six tor Sur-
veyors, and nine for maistries, while three were of a miscellaneous character. Seven
of the appointments carried salaries of Rs. 200 and upwards; fifteen between Rs. 100
and Rs. 200, thirty-six between Rs. 50 and Rs. 100, and fifty-eight under Rs. 50.
Particulars are given in Appendix G.

21. General.—My thanks are due to the President of the Board of Examiners,
Mr. Ashpitel, for the promptness and consideration he has displayed in the supply of
the examination results. I also acknowledge the co-operation of the Professor of
Engineering, Mr. Chatterton, and the Aeting Professor of Mathematies, M.R. Ry. B.
Hanumantha Rau, in the work of the College, as well as the willing aid rendered by
the majority of the members oi': the junior staff. Special acknowledgment of the good
work done by the Instructor in Surveying and Drawing, Sergeant Goddard, and the
Instructor in Engineering, Sergeant Reynolds, is also made. Sergeant Goddard is
steadily improving the style and accuracy of the survey work turned out. Sergeant
Keynolds has, in addition to his regular duties, which have been carried out with
energy and ability, been engaged in the preparation of a new series of pattern estimates,

and of drawings for estimating purposes; and he has also eompiled, for the use of the - |

college, a Manual of Irrigation Works adapted from General Mulling’ “Irrigation
Manual ?” with the kind permission of 'the author  General Mullins has always taken
a deep interest in this institution—an interest undiminished by retirement from active

service in India—and I take this opportunity of publicly thanking him for the gene- .

rous assistance which he has now rendered..

VTR o o s cmssincnnes

No. 541, EpvcaTioNAL, 228D SePTEMBER 1897.

i
N m A AT A

SRASIIAT TG,

DiIsTRIB

APPENDIX A.

. i . o .

or1oN of students by weaith and occupations of parents on the 31st December 1896.

/

Classes in college.

(.

Wealth.

Occupations.

Richer classes.
Middle classes.
Poorer classes.

Total.

Officials.

Petty officials.

Traders.

Landholders.

Coolies including

Axrtisans.

la-
|

agricultural
bourers.

Mendicants.

Others.
Total

Engineer class—
L oo

I
I1I

Engineer S.t.xbordix;ate olass—
L e o A

11
111 2 %
* Draftsman class—
3 ; i
1I s vy
Burveyor class—
' § i
II e
Artisan class

Total ..

19| 2
201 ov

26
26

- .

24
32

N -

o

Co -

et

oW w

13
15
12

11
14

RO BD
-
-

2| 206 |17

12

97

5 {225

APPENDIX B.

" DistrisuTioN of students by districts on the 31st December 1896.

Districts.

.
Engineer
classes.

Engineer
Subordi-
nate
class,

Draftsman
class.

Surveyor
class.

Artisan
class.

Total.

Ganjim v
Vizagapatam
Go6davari
Kistna
Ig allllzre

el
Madr?; ¥
Chingleput ..
North Arcot ..
South Arcot ..
Tanjore "
Trichinopoly
Madura

= Tinnevelly : :

Coimbatore .. ve
Nilgiris :
Sslem .. .y

South Canara
Malabar 2
Mysore . o
Travancore .. ¢
Cochin . 4
Pondicherry ..
Pudukottal ..
Ceylon i .
Military students ..

wire . PO b L
e o pie BORICNS o o o e o

. &y
PR P

. . « e s w
s Bs COv o » o

o

Y M0 WO OO R OO

.
OV D .

.3 T
¢ SOOI, + B0

. e

2. . . v 5
e me pse CODDe GO

- — . -
¢ OB RO AT RO M O RO OO e

- — - .
s RO .

.
W e

L
E= e = R-CRVURC R S

OV bt DO =t g D S0 OV e e

Totul - .,

19

(=23
@

55

46

37

[
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2 APPENDIX C.
ISTRT i i
BUTION of students according to classes of the community on 31st December 1856.
é 5 Hindus.
E :5 é g3 2
Classes, P 2 = Ev -9 o
gé 2 E : gé é g i,
gs | £ | £ % % 3 g | 2| & ;
a' | & |8 | & |88 | 2 |88 |2 |4/|2
classes . 18 1
Engineer Subordinate classes lli 67 4 i 19
g 32 b+
Surveyor class 1 3| | 71 : gad
Maistry and Artisan class -l B 5| 29 e
37
Toad:... o iy S0 ek T 1n e 1 )
2256
APPENDIX D.
GoverNMENT Technical Examinations of 1896.
: Number passed.
Subject. Grade. Number
examined.| First Second
class, class.
Building Materials and Construction .. .. { o 8 1 1
Building Drawing and Estimating 23 £y { IEIII:mentgiry g “ z
Earthwork and Road Making e E]ezxe?;,arayte ? § 1
; . Elementa i .
Burveying and Levelling z irggzledi?;e { ! -
> : o .“e 1
ﬁpphed Mechanics Int?rfediate ;1; 1
“ensl_natlon B Db T S «¢ o | Elementary P »
Machine Construction se i n e I Tatanedinte : i K4
Machine Drawing .. e o.v = e Do. : 5 1
Steam and Steam Engive .. .. .. .. Do. H N s
Fitter’s work .. 3 s i 5s .+ | Elementary ; o g
.o ¥ 9
Total .: e ISR
o 44 3 19
APPENDIX E.
dverage attendance throughout 1896,
A
e AL
College department— rolle attondan
¢ Cce.
Engineer class, first (senior) division ... 6
Do. second division ., -.0 >0
o BT e e e s g
Engineer Subordinate class, first division , Ty 8'(; 65
Do. do. second do. 3 211 14
* Do do, third  do, i v e CAUSER
+ Military probationers ... 4 e
s .se 0'8 08
School department— o 730

—_—

Draftsman class, first (senior) division .., 95-7 935
e 'a

Do. second division ... 31-
Surveyor class, first division ... .. . . a1y | 298
Do. ‘second do. i ‘21:1 19-8
MR AR e e e R R

1427 1322
Total college and school departments

— L —

Percentage of numbers present to numbers on the rolls—

w 2200 2052

College department : i ok
R ot -~ L T e e O
R * This division joined in July, 1 The probationers were absorbed in July.

Sl (o e e
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APPENDIX F.
Financial Details for 1896.
Receipts— RS, AL P
Tuition fees ... 10,398 0 O
Entrance and final examination fees 3340 0 0
851 13 8

Fines and other receipts

Total ... 1458913 '8

Charges—
Principal o 14890 8 0
Professors, masters and teachers 27,845 2 7
Clerks, librarian and servants 3,300 14 8
Board of Kxaminers ... 4,500 0 O
Library and prize allowances 557 3 0
Books and instruments o 596 14 9
Other Europe stores ie 2,654 11 2
Miscellaneous oo 4,565 15 2
Travelling allowances ' 412 13 6
Scholarships b 2,700 12 6
Exchange compensation allowances s OB - A
Total ... 66,288 1 8

RS.

Net cost to Government 51,698
Average attendance throughout the year 205
* Net cost per student ... e 262

11

From F. W. ASHPITEL, Esq., President of the Board of Examiners, College of
i f Public Instruction, dated 28th January 1897.

Engineering, to the Director o

1 have the honour to forward herewith the report on the Civil Engineering Col-

lege Examinations

The mark sheets have been handed over to the Principal of the college.

for 1896, together with the reports of the individual Examiners.

2. 1 also enclose remuneration bills amounting to Rs. 3,956—4-0 as noted below : —

REL AP,

F. W. Ashpitel, Esq. ... e 1294 0 0
C. . R. Scovell, Esq. 1,141 4 0
A. Moffat, Esq. .. 918 0 0
Rao Babadur V. Krishnama Chary 210 0 0
C. E. Phipps, Esq. aes 393 0 0
Total ... 3,956 4 0

D e

Rapees three thousand nine hundred and fifty-six and annas four only.

on the examinations held at the College of Engineering, Madras, in December 1896,

Report
Engineer Classes— Percentage of marks obtained.
’ A

PO verage

ET E II. E IIL 1890—%5’,
Mathematics 60 68 64 63
Science 46 43 s 50
Engineering 48 49 74 63
Drawing .. 53 42 45 67
Surveying 64 66 52 87
Language o 53 oy e 55
Drills and Exercises 77 § 70
Total .. 54 54 60 62
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Tn the second division, the students were only examined in geometrical and fr.o-nand

and two students did exceptionally well.

drawing
Surveyor Olass— Percentage of marks obtained.

S L Average,

1896.  1890—b.
Chain Compass and Plane Table ¥ 57 57
Levelling 4 SRR 62
"I"heodolite Survey 41 57
Topographical Drawing 53 56
Drills and Exercises ... 78 67
Total ... 55 59

students and fifteen independent candidates were
endent candidates failed. The class is
d, though slightly better than last

Tn the first division, twenty college
examined, of whom three college students and five indep
below the average in all subjects in which they were examine

year.

Sub-Overseer and Surveyor class.—hough the actual percentage of marks obtained by this
class is not high the result of the examination is, in the opinion of the board, most satisfactory.
Several students did extremely well and only six ouf of 25 failed to obtain half marks, of
whom only one seems to be likely to fail eventually. Taking into consideration the educa-~

tional qualifications of the students the way in which they answered the papers was remarkably
good and appears to reflect great credit on the instractors. The class is a new one, and it is
believed had not the full time for preparation owing to the introduction of the new syllabus
late in the year. The only suggestion that the board have to make is that the students should,
in future, be instructed not to attempt to learn by heart the chemistry of building materials
which they cannot possibly understand, but to confine their attention to the practical parts of
the text-book. The text-book on building materials and construction requires, in fact, to be
marked, so as to indicate to students which parts they are expected to study.

General Remarks.—With the exception of estimating in the draftsman class and drawing
and engineering in the Engineer and HEngineer Subordimate classes, the board are of opinion
that the results of the examination may be considered to be fagn'ly satisfactory. The reduction
in the percentage of marks obtained is largely due to the strictness with which college marks

are awarded as inspection of the mark sheets will show.

—_—

endorsement from the Director of Public Instruction, No. 854,
dated 29th January 1897 :—

Referred to the Principal, College of Engineering, Madras, for favour of remarks,
if any, and scrutiny of the remuneration bills of the members of the Board of

Examiners.

Read the following

P

Read the following letter from the Principal, College of Engineering, to the
Director of Public Instruction, No. 1697-C, dated 15th February 1897 : —

Referring to your endorsement No. 854, dated 29th January 1897, on file from
the President, Board of Examiners, herewith returned, I have the honour to offer the

following remarks.

_ 2. The mark sheets mentioned in the first paragraph of Mr. Ashpitel’s covering
letter were forwarded to you with my annual report No. 1613-C., dated 30th January
1897. : : %

3. Under "‘ Engineer classes ”” in the body of the report the word “ failures ” is
misleading, seeing that all the students of the senior division passed the final examin-

ations. The average percentage of the division was 48 in engineering and 53 in

drawing.
4. The President observes that the results were not good in engineering and

building drawing in the penior (_livision of the Engineer class. It should be noted
that, while Engineering 15 a main head, building drawing is only a sub-head of the
main head Drawing, the percentage in which was 63,

4
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5. The percentages for the second division of the Engineer class are those of the
results of two term examinations, those of 1895 and 1896. A similar remark
applies to the percentages given under the second division of the Engineer Subordi-
nate class,

6. The President considers that the existence of a recognised text-book in a sub-

ject leaves no excuse for failure in that subject.. I fear that something more than
text-books is needed to enable students to pass examinations,

7. The want of success in estimating in the Draftsman class is commented on in
my Annual report, paragraph 4 (¢), and certain facts are adduced which tend to show
that the paper set offered unusual difficulties to the candidates. The President

admits that the failures are not attributable to want of attention to the subject in the
college.

8. Throughout his report the President compares the results of 1896 with those

of the preceding five years. In my Annual report, I take, as usual, the Preceding four
years.

* * # * *

A A A,

Proceedings No, 5145 of 1897,

e e g R,

The Principal’s report deals with the working of the college during the past
calendar year. But for facility of preparation of the quinquennial report ordered by
the Government of India, statistics for the past five years have heen Incorporated in
this review. In his future reports the Principal should adopt the designat;
to the several classes in the Madras Educational Rules,

2. Staff.—The only change of importance was the appointment of My, H. T..

Keeling as Acting Professor of Ingineering during the absence op furlough of My, A
Chatterton, the permanent incumbent, Several minor changes also took place in th(;
subordinate staff and in the clerical establishment, The Director ig not quite con-
vinced as to the necessity for a fourth clerk for the college, Indeed in no institution
is the clerical establishment so strong as in this college. Tt appears to the Director
that the work of the clerks needs re-distribution, the head clerk being entrusted with
all cash transactions and the storekeeper and librarian with the charge of books
and stores and instruments. The difficulty might be got over by p]acing the clerical
establishment under the immediate supervision of some genjor nstructor of the college
as has been the practice in the Medical College, where, it ig believed, the correspon-
dence work is as heavy as, if not heayier than, in the College of Engineering. This
arrangement would relieve the Prineipal from much routine work anq enable bim to
devote more time than at present, viz.,, 41 hours a week, to instruction in connection
with the Engineer classes, which did not, in certain important Subjects, do as well as
might have been expected, at the last final examination conducted by the Board of
Examiners. ; :

3. Accommodation.—The necessity for additional accommodation has heen
admitted by Government, which has approved the extension at present of the ground
floor of the college and accordingly called for revised plans and estimates,

4. Library and reading-room.—A more satisfaetory use was made of i
during the yezr. No reference has been made in the report to the Worktixliz l;?r:tl;ye
reading-room maintained by the college recreation club,

5. Worl:slwps.—'l‘& workshop fittings have now bpen completed, and the use-
fulness of the workshops has been enhanced by the provision of the 100-ton Testing
Machine. The students have of late been receiving ample Practice in the workshop,
and they are therefore ‘sent to works divisions only during their practical course,
excepting students who desire to be_come mechanical engineers. The scheme for the
training in the workshops of apprentices already PoSSessing some technical qualification
has met with the general approval of Government, and the Irector trusts that schools
in the mofussil teaching mechanieal engineering subjects will; in the course of a few
vears, be supplied with trained teachers from the college.

e

: O ————AAAPPINIIE

-MMWRAAMHAAAN\AW :
No. 541, EpucaTioNar, 22Np SrpreMBeR 1897. 15

A A A A o

AN I

% and attendance—In the following statement the strength of each
an "

Strengi 3 18 compared :—
lass ?)f the cgllege for the past five years 1s comp
clas s G -
Strength on the 31st December
Remarks.
¥ 5 1892. | 1893. | 1894. | 1895. I 1896.
e e e e
Eng’:neer b rdix;t;te £, = 8;. ‘g 2 b} l This statempnt excludes the
Engineer Sql'c; - probationers.. s 5 i 9. & - it
Dm[zgs_nmnn.llx ary p A % g; 50 57 48 ;6 ( going the practical course.
Bub-Overseer and Surveyor .- - a4 38 39 B | @ /
Artisan class e : 3 % b
< AR Total 917 | 262 | 265 | 231 t 925

gth on the 31st December 1896 was the lowest in
Tt is observed ﬂtlﬁz EE:I-Stlrgggﬂéxcepted, though it very nearly approached that
urllll"s dug chiefly to the causes explained by the Principal and also
of 1895. The fa tleSS with which the entrance tests are conducted. 'l‘_he gradual
partly to o strl(f nin the strength of the Engineer class 18 encouraging, and a
increase, however, xpected. From paragraph 6 of the P1'111_01pa1"s report it is noted
further increase 1sfeu1r) military students receiving theoretical instruction, whereas
that there were fhe corresponding figure as five. - This discrepancy needs to he ex-
Appendlx B glve:rage number on the rolls and the_ average daily @ttepdancg were
plained. _The av namely, 2200 and 205-2, respectively. All the districts with the
fairly satisfacto ry’ool Cuddapah and Anantapur were represented, and Tanjore and
exception ;5 Lumhc;s during the year, the former distrlc,jt.bemg far ahead of the
Madras changed {’h‘e number of students supplied. The meher'and middle classes
latter as regar ds ent.. and Brahmans and non-Brahman caste Hindus 65 apd 28 per
contributed 92 per cof the total strength. What is éven more noteworthy is that 18
cent., respectively, s and 57 out of 68 Engineer Subordinates were Brahmans,
out of 19 Englnee;)ered four only, and they were found in the Surveyor and Artisan
Muhammadans 11“;}[1’ Native Christian element suitably represented. The concession
classes ; nor was d e_n favour of Muhammadans and the reservation of a few scholar-
of half fees gra_ntethel college for this class preferentially in the new rules now before
ships awarde -lﬁ the Director trusts, induce a larger number of Muhammadan youths
Government will, in Engineering. Turning to the occupation of parents it is
to seek instruction ajority of the students were the sons of officials and landholders
observed that the 1 glement was very poorly represented, the number in the whole
and tha{:) th atrv?:al:vhile that in the Artisan class was only one. This is very dis-
college bein;
appolignﬁng N nations,—The last qui - .
nations—(1) University exanminations,—The las quinquennium was Te
7. Eraminai stitution of separate engineering degrees in the eivil and mechanical
‘markable for the in branches and for the bifurcation of the ex-

DR T L S o amination for 414 engineering degree into

the quinquenni

B.C.E. or B.E. tion in the first examination in Engineering and

e Hoginering:  the Bachelor of Engineering degree (or

Year. S N Ex- [, . the final) examination, This bifurcation
amined:| P24 | ymineq. | Passed. given effect to in January 1895.

The results of the University examina-

s b 5 tions for five years are recorded in the
1508 .- 3 8 F o »,  margin. Since January 1892, 20 students
S g . 4 ¢ of the college had appeared for the degree

189611 o examination in Engineering and 16 of
Total .. 20 5 i g them had met with success. These results
are satisfactory. Twenty-one independent
examination and seven were suc-
g esented themselves for the above
candidates also pr

cessful.  The eollege acquitted itself fairly satisfactorily both in the First and in the
cessiul. .

Degree examinations of January 1896.

% T T S
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(i1) College Board ezaminations.—The followi i
e B — owing summary f h
of the final examinations conducted by the college boargd durin;rZhe l;)raI:tSﬁiZ t;I(fztxr':E:u—lts

Number presented. Number passed
Class. — SR RS ‘
1892. | 1893. | 1894. ‘] 1895. ’ 1896. | 1892. I 1893. | 1894. | 1895. | 1896.
, !
Engineer .. o | | | :
Engliieer Subordinate ¥, Ty L8 ) : ‘ i 8- ' 7 6 4 2 A |
Surveyor .. ' > e i -+ 18 126 | 31 | 21 18 13 24 o ¢ : s
e T R PR TR S e R B e e B 20 | 16 | 17
: T B } 28 | 24 | 18 | a1 | 10 | 20 5 i

The results of 1896 compared favourably wi

¥ with t :

in the case of the Draftsman elass in which tgerelwash; slirogfe t;l:nzrtf:: opfrgill(:;:-s exceg)t
es. n

the manner in which each class acquitted i
; t inati
Board in December 1896 the Diregtor woulds e:;:;rih'e S S

Engineer class—THis class was

. S3. C much below the a
marlgs obtained in several important subjects not appm;ifnrz%e’
previous four years. All_the three divisions exhibited weakn o
first and second divisions in engineering and in building constrilelscstil

the percentages of
the average of the
n drawing, and the
o o , on, res i
) r%‘he Pnnex_pa.l pqmts out that the term ¢ failures used bv th ; B el
iners in connection with the first division of the Engineer class ig 'el b S et
six students presen,ted for the final examination were declared tomlis s g
sumably the Board’s remark refers to the results of the examinationa::ngtzstz(:i b Ptrlf-
Yy the

Board 1irrespective of the college or session
marks. Presi i
good enough to state whether this presumption is cm-rfi]:tl A e et

Engineer Subordinate cluss.—The class w '

7 ; . as up to the i :
excelpt .drgwm'g, which should consequently l‘eegive gre:t‘;imag;gllﬁ:;g theT;ub]ects
results in drawing obtained by the Kngineer and Engineer Subordinate classes ?usr,)t(;ff);

the inclusion in the revised rules bef 3
mn ore Go 3 i
tests for admission to the above classes. ke e AL Wi o atngoion

Draftsman class.—This class fared badl .

A e SR ] L badly at the final examinati i

e e S e B e e

% - wale e pa . :

;:lhe candldstes and not to any want of attention tol:;hl;eié)%::gm%lglﬂgdigre-s;nte{i to

gw«ge:;d oesEnot appear to hayfe received sufficient attention. As g-drawing,

the Board of Examiners, the Principal is requested to arrange to Prz‘égfs sft:d tgy
r the

college a few recent designs and estimates for bridges and irrigation works
(=] .

Sub-overseer and Surveyor class.—The Senior divisi i :
creditably at the final examination and the Junior dl}:ligﬁ)zfatlls}cﬁs(fi%si:ﬁqa‘tlttid itself
examination. The attention of the instructors should be drawn to the B d’e term
gestion that the students should be taught to devote their attention t thoar
parts of the text book on building materials and construction. it

8 sug-
ractical

The remarks of the examiner in the vernaculars shoul

i d
.vern.a(:ular assistants. A large number of students, espezlilallybgfcifln;n End?d e
Engineer Subordinate classes, are stated not to have numbered thei ngineer and
The omission should be guarded againts. g

iii) Government technical ezaminations.—Fro 4 . i
Appendix D to the report, it is observed that 44 sin;e tgﬁbﬁi?s;ﬁ?il i:l‘mShed in
voluntarily for the Government technical examinations and " that 22 ; 35 08 appeared
passed. The results in building materials and construction (Eleme,nz; ) giﬁl (fient.
drawing and estimating (Elementary), mensuration (Elementary) and gaéhine S
: suui?son (tlsltﬁrm?dlate)t werltlai dfcldeg}()lr poo;. Information should be given in fuiﬁl;;

re as e classes to which candidates for the Gov : ot e
seggrally belonged. ernment technical examinations

answer papers.
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8 Indgpmdent candidates.—The results obtained by the independent candidates
; at the final examinations held in Decem-

R Nuamber | Number  ber were poor excepting as regards

oo g examined. | pased.  gurveyor candidates, as may be seen from

the figures in the margin. Itis hoped

Engineer candidates .. .- 1 . that the draftsman candidates will fare
Do. Subordinate candi- b s ;: v

e Y 5 1 etter in future as their success is to be

Draftsman candidates .. .- i3 : determined purely by the marks gained at

B o < s - 15 8 e ;
the examination conducted by the Board.

9. Military students—Including the students in their practical course the total
number of soldier students on the rolls on the 31st December last were six as against
eleven in the year previous, the decrease being due to the non-admission of any proba-
tioners during the year. The success obtained by the soldier students at the examin=
ations held by the Board of Examiners and at the Government technical examinations
has again not been noted. The Government of India has decided that five military
candidates may annually be admitted into the college. It has also been ruled that
the probationary course for these students should be reduced from twelve to gix
months until 1898 and that it be entirely abolished thereafter, the same entrance
examination being prescribed for civil and soldier candidates.

10. Practical courses.—The reduction in the length of the practical course from
two years to one in the case of Engineer and Engineer Subordinates was carried out
during the year under report. As the students will in future be chiefly engaged on
works during their practical course the Madras University has made the necessary
modification in its by-laws relating to the B.E. degree Examination. The conduct
of the students during their practical course was uniformly satisfactory.

11. Physical education.—Judged from the results shown in drill, &e., at the
college examinations, the physical training of the students seems to have received

increased attention.

. 12. Employment of former students.—The Director is glad to note that as usual
the students of the last set found little difficulty in securing employment.
During the past five years various concessions have been granted to the students of the
college, and their prospects have in consequence been improved. The disability under
which the Engineer students had long suffered of being shut out from appointments
on the upper subordinate ranks of the Public Works Department has been removed.
From and after 1st January 1897 training in this college, or such approved service as
the Governor in Council may consider equivalent thereto, has been made a qualifica-
tion for Public Works appointments under district boards and municipalities carrying
galaries of Rs. 100 and upwards, whilst preference should generally be given to men
so trained. The Bengal Government has declared that under certain circumstances
graduates in Engineering from the Madras College are eligible for appointments to the
Public Works Upper Subordinate establishment in Bengal. Draftsmen holding lower
class certificates have been allowed to be promoted to the higher grades for approved
gervice and exceptional merit. 1t has been decided to make the award of the guaran-
teed apprentice Engineership at the termination of the theoretical course instead of
after the completion of the practical course as originally contemplated. The selection
of an apprentice Kngineer in alternate years from the upper subordinates of the Public
‘Works Department is an additional inducement to the Engineer subordinates of the

- college. Lastly, the Government of India has recently accepted the recommendation

-of the local Government that recruits of Military Upper Subordinates for the Public
‘Works Department in Burma be made in future from the College of Engineering,
‘Madras, instead of from the Thomason Civil Engineering College, Roorkee, vide G.O.,
No. 828-W., dated 22nd March 1897, communicated in G.O., No. 203-E., dated 7th

“April 1897.
18. Finance—The financial position of the college during the past four years
can be glanced at from the subjoined summary. The figures relating to 1892 are not

" available :== v
5
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Total
charges of
the college, |
¢ " Poos ahd ineluding sl
i o0 804, acholarships | 4 o
receipts. bhat exclusive upating
of outlay on ech
workshop student.
fittings, and
on buildings.
}ggi o5 it e e SN 8 15,057 o .
- - .. - : Fi 7 X ;, 67'070 )
- ;: & i e 3 13,817 67,407 m
e s . . . . 14,190 72,089 278
<d ¥ e . " 14,590 66,290 252

The net cost of educating each i

! g student during the year i

ﬁ::sshgg\t ’f:all llllnder fees proper was more than oo?npenZatedva:: gmildgrithan i

« a(lll_ mmlsce aneous receipts. The decrease in charges is due zhieﬂ 2cr§1? i
xpenditure on Europe stores and under exchange compensation a.lloway.'nc(:e i

14. Revision of syllabuses and rules,.—-The most im
. 1 ; ortan f
glsd;-g:;zgﬁsof rtel:}e.co)l(}egﬁ syllabt_ls by a committee of gxpeﬂz’e:ﬁc(})f t&gtg e:; ;?s
it J)u . leégcﬁ t ﬁa?zlsct[tgx;e’osf gogié‘ntmen}tl in G.0., No. 444’, Educatiznz:ln
>d : ouc i :
:ﬁ\:s;gﬁ,e a:d }3}: efiectbof the changes willl) be Watclf:dor:vitthhe i?]atl;:g:t fe%f‘llllges Olf i
Govemm%nt = ::1 ?i;(;e :eré. thoroughly recast, the several alterations sanctiggils l())t
s S 0 1me1, chiefly as regards the institution of admission t et f %
it wivigbrarty rveyor classes, the reduction of the practical course, the s
o (?r <5 n tcﬁ)ursiz, the deve}qpment of the Surveyor into the,Sﬁb 753
establishmgnt e ;, (f' a tergd qondltlons of the guaranteed appointment.overseer
s kg 8 I11pend|'a,ryshlps in connection with the workshop being ine iine
Pk ¢ is hoped that the early sanction of Government will be ac dorporated
rules as the present rules have become obsolete in several res;pectcsor o

15. Gencral.—The administration of was w
Gen-ral.—1 the colle i :
factory and its working was creditable to the Princigsl, the (])?r;o;};:sor: ;)iﬁif:llxﬂytsaé]s_
e staff.

(A true Extract.)

(Signed) .~ D. DUNCAN,
Director of Public Instruction.

To the Principal, College of Engineeri
neipal, gineering.
,, the Principals of other Government C
,, the Inspectors of Schools. syt
,, the Superintendent, School of Arts.

Copy to the President Board of Examiners, C
4 2 , Coll dnot :
Faie Ch}ei.? Engineer, Public Works Dep:r%;;flt‘??glqeenng. y
C‘oples to the Kdisors, l_n'lian Journal of Education and’ tl;) : u’x‘;orma_.txon.
Copy to Government with covering letter. f © Kdycational Review.

Orper—No. 541, Edlicational, dated 22nd September 1897

The report on the working of the College of Engineering in 1896 and th s
e review

of it by the Director of Public Instruction call for the following remark
remarks i—

(1) The fall in the strength of the students, which was considered to b 1
t e merclv -

temporary in the report of the previous year, conti : :
and is due chiefly t(? the dec;ea%e’in‘ ‘theygtpéng(-)tl}llﬁg‘lfgedﬁﬁtgsgle year under review
cipal attributes the fall to the non-admission of military probation o %1%858-_‘,;" he Prin-
that the Director of Public Instruction in paragraph 6 of his reveiers, ﬁt i apxacd
number of such probationers on the 31st December 1896 as agaii:tstgvzsiﬁv&:s Vthe

n the year

4 ;‘J& »‘;)’}. v
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1895. The increase in the strength of the Engineer class from ten to nineteen during
the last quinqhennium is satisfactory. In the Engineer Subordinate class, there has
h, which is to be regretted. There was no

been a gradual‘ diminution in strengt
Muhammadan student in the Engineer, Engineer Subordinate and Draftsman classes,
and there were only four in the other departments. In the whole college there were

only two students belonging to_the artizan class. The Government has recently
allowed Muhammadan students in professional colleges to pay fees at half the pre-
seribed rates and a few of the scholarships awarded in the College of Engineering have
been reserved for Muhammadans. These concessions will, it is hoped, induce a larger
number of Muhammadan students to take to the study of engineering.

(2) The results of the several University examinations, and of the examinations
conducted by the College Board of Fxaminers are fairly satisfactory, except in the
case of draftsman students. The Government notes with dissatisfaction that there
ghould have been so large a number of failures in the subject of estimating among
the students of the Draftsman class. The attention of the college authorities was
drawn to this defect in the review of the report for 1894. It is not satisfactory to

learn that the Board of Examiners found the whole Engineer class much below the

average. 'The Principal will take steps to improve the instruction given in drawing.
The teaching of the engineering subjects of the first division and of building con-
struction should

also be improved.

(3) The Government 18 glad to note that the double batches of Engineer

and Engineer Qubordinate students who completed their course during the year
experienced 1o difficulty in finding employment. During the past five years, a con-
t “has taken place 1n the prospects of the passed students of the

siderable improvemen L th . : -
college, which, the Government trusts, will increase the popularity of the institution

greatly.
(4) Orders on the revised rules of the college will be passed in separate
proceedings.
¢ of the decrease in the strength of the college, the receipts

(5) In_consequence o ' ] .
from fees declined, and notwithstanding this decline, the net cost of maintaining the
120. The net cost of educating each student fell from Rs. 273 in

college fell by Rs. 6, : O s
1895 to Rs. 252 in the year ander review, but it is still high. In 1893 the’cost was
only Rs. 909. The receipts from * fines and other receipts ’’ rose from Rs. 242 to

Rs. 852 to which particular item this large increase 1s due should be explained.

[ Here enter letter, No. 542, Educational, dated 22nd September 1897

(True Extract.)
G. S. FORBES,
Secretary to Government,

To the Director of Public Instruction.
Public Works Department.

Liocal and Municipal Department.
, Deputy Adjutant-General, Madras Command.

Editors’ Table. 1’7j3w2, 2.4~ /0:/’/
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GOVERNMENT OF MADRAS.

EDUCATIONAL DEPARTMENT.

Reap—the following paper :—

From the Honourable Mr. D. DUNCAN, wm.a., D.Sc

Instruction, to the Secretary to Go 0
Madras, 14th May 1897, No, 5290, 7 ou

T have the honour to submit, for the informati
. ation of
procedings o 514, oo 14 evowig e o ok
ollege of Engineering during the past calendar year. e working of the

R —

» LL.D., Director of Publie
cational Department, dated

ENcLosure.

ProceEpINGS of the Director of Public Instruction, dated 11th May 1897, No. 5145
) % )

Bead the following letter from Major H. D. TOVE, R.E., Principal, College of
- /

Engineering, to the Di : ]
Jangllary 1889’7 i e Director of Public Instruction, No. 1613-C., dated 30th

I have the honour to submit the followi i :
of Engineering during the year 1896, = of the working of the College

2. Establishment.—The only change which occurred in the establi was
that due to the departure on furlough of Mr. Chatterton, the Professontzlf) Eﬁ;izzzring,
on 29th August. Mr. H.T. Keeling, Executive Engineer, Public W orks Department,
was appointed to act, but, owing to urgent duties connected with floods in the Kistna
dlstnpt, he was unable to join until the 24th December. In the interim, the more
pressing portions of the Professor’s duties were undertaken by the Principal, while

instruction in the Chemical Laboratory was given by M.R.Ry. I'. K. Hanumantha Rau,
- B.A., the Assistant Professor of Chemistry at the Presidency College. The Instructor
in Grymnasties, Ghaus Khan, was transferred to the Kumbakénam College, Lis place
being taken on 9th November by Mira Khan from that institution. The Workshop
Instruetor, Mr. Perkins, was absent on sick leave during October and November, his
duties being carried on as far as possible by the Assistant Instructor Govindasw"ami
Rau. The Librarian and Storekeeper, Shiva Rau, reverted to his Permanent post of
first assistant clerk and was relieved on 16th November by 8. Parthasarathi Xi y ;
gar, B.o., from the School of Arts. The work of taking over stock had ot %an-
completed at the close of the year. The insufficiency of the clerical establishment ien
been again brought to notice, but no adequate relief has been afforded. Th g
constitution of the college and its relation to the Public Works and Militar edSpeual
megnts involves wo.rk. which is foreign to other educational institutions, es 5t (H)ar't-
regard to the a@nussmn and final examinations, the practical courses éhe peclf « u;
students’ deposits, the college workshop and stores, the soldier stt,ldentsS - ?imtl?
asmstan(_ze given to st.udentgx towards securing employment. Financial t s ti .
occur with nearly all the district treasuries, and the quarterly reconciliatriansa(; l:ll::
accounts with those of the Accountant-General involves considerable lab el The
offices of both the Head Clerk and the Librarian and Storekeeper are overi'c?rl;(x;d and
not only is difficulty experienced in keeping abreast of current work but the Prin’cipal
is compelled to devote time which he can ill-spare from im orte’mt duties to work
which might be done by a superior clerk, P e

;
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3. Numbers.—The numbers on the rolls at the end of the session were—

In College.
Practical
Class. course. First Second Third Total.
division. division. division.

Engineer class o e oo 6 6 6 7 25
Engineer Subordinate class .. . ‘e . 16 18 21 29 84
Draftsman class o s oh s 25 30 i 55
Burveyor class o .o . . oe 3 -2 25 s 46
Artisan class s ! oo S e el Ve s oo 37
Total .. Y, oo . .o 247

# Including one each who, for examination purposes, were classed as independent candidates.

Excluding the students going through the practical course on works, the total
number actually in the college on the 31st December 1896 was 225. The corre-
sponding totals for the four preceding years were 1.895, 231 1894, 265; 1893, 252;
1892, 217. The slight fall in the total numbers since 1895 is due to the non-admis-
sion of Military probationers and to the occurrence of a few casualties in the Drafts-
man class—items which could not be foreseen when the forecast for the year was made.

The distribution of the students by classes of the community, by districts of the
Presidency, and by wealth and occupation of parents are given in appendices A, B and
C. Among the most noteworthy features of the statistics are that 64 per cent. of the
students are Brahmans, while no less than 28 per cent. came from a single district,
Tanjore. Madras and the Chingleput district supply only 15 per cent. The numbers
offering for admission were : Engineer classes 21, of whom 14 passed the entrance
examination of December 1896 ; Engineer Subordinate class 85, of whom 78, viz., 14
F.As and 64 Matriculates, qualified in April for admissions Sub-overseer and Surveyor
class 92, of whom 59 qualified in December 1895 ; Draftsman class 59, of whom 36

ualified ; Artisan class 113, of whom 45 were selected. It appears from these figures

(tlhat the strength of the Engineer class is rising, that the new Sub-overseer and

Surveyor class is likely to become a popular one, and that the remaining classes will
be maintained at full strength during 1897. :

4. Eraminations.—The final and term examinations were conducted as usual by
the Board of Examiners with Mr. Ashpitel as President. A brief abstract of the

results is given below :—

* (a) Engincer class.—The first division contained six third-year students, all
of whom passed the final examination. Two independent candidates also presented
themselves, of whom one withdrew and the other failed. The second and third divi-
sions numbering six and seven, respectively, passed the usual term examinations.

(b) Engincer Subordinate class—The senior division of 18 students appeared
for the final examination and 14 were successful. Five independent candidates also
appeared and one passed. The second and third divisions of 21 and 29, respectively,
passed the usual term examinations..

(¢) Draftsman class.—The senior division consisted of 24 students, of whom 11
qualified, viz., two in the second class and nine in the third class. This result cannot
be regarded as satisfactory. As in 1894 the majority of the failures took place in Esti-
mating. In 1895 special attention was given to this subject, with the result that,
though improvement occurred in estimating, another subject, building drawing, was
unfavourably criticised. During 1896 special attention was given to building drawing,
and better results were obtained in the recent examination, but the standard in Esti-
mating has not been maintained. Next year special attention will be given to both
these subjects. ]

Eighteen independent candidates presented themselves, of whom seven passed,
viz.. two in the second class and five in the third class. Of the two second-class men
one already holds a certificate in that elass. Of the five who have passed in the thir(i
class, one already holds a second-class certificate and the remainder hold third-class
certificates. Three of the candidates who failed hold third-class certificates. The

No. 541, EpucatioNAL, 22Np SrpTeMBER 1897, 3

g



S R X

oo % L R

s

I . T s, AU RN G Vi 5 e

it T e

ey nen i seedy
4 No. 541, EpucATIONAL, 22ND SEPTEMBER 1897.

B R A AP R PP NN TIPS

majority of the failures occur in estimating. The facts recorded point to unusual
difficulty experienced by the candidates, including the regular students, in dealing with
the paper set in estimating. The secoud division of the Draftsman class appeared for

a term examination with only moderate results.

(d) Surveyor class.—The first division of 20 students appeared for the final
examination and 17 passed, viz., one for first-class, two for second-class and fourteen
for ‘third-class certificates. Fifteen independent candidates presented themselves and
eight were successtul, one gaining a second-cluss and seven securing third-class
certificates. The former already holds a second-class certificate; and of the latter
four hold third-class certificates. The junior division of the class, which will hence-
forth be entitled the Sub-overseer and Surveyor class, consisting of 25 students, passed
a very satisfactory term examination. This reflects credit on M.R.Ry. M. A.
Anantalwar, B.A., B.C.E., who has been in sole charge of the division.

{e) Artisan class.—This class, which opened with 43 students, fell, through
resignations and dismissals, to 37 at the close of the year. Evening instruction was
imparted as usual, supplemented by morning surveying two days a week. The class,
which is a popular one, is reserved, as far as possible, for maistries, artisans, and the
sons of such persons. : .

The class percentages of the marks under the various subject heads compare as
follows with the average results of the preceding four years:—

Engineer class. \asel A;:e':ie bic

four years.
Mathematics 69 67
Science 5 46 52
Engineering ... 48 63
Drawing L 53 67
Surveyiug 64 62
Language '5_3 55
Drills and Exercises . 77 71
Total ... 54 62

Engineer Subordinate class.
Matkdmnbien | b i vl Bl Sa i GAGYOR el Dol Eg% 5.;({
Engineering ... oe g 4
Drawing i Pyt oes & ¥
Surveying vee ves .o . L b
Language i £4 o e o 49

Drills and Esercises ... 2 82 70 :

Total ... 54 53

Draftsman class.

Practical Geometry ... es 66 59
Free-hand, Perspective, and Model Drawing bor iy OB 55
Building Drawing ; M Lok R 50 55
Machine Drawing 54 56
Estimating aos 35 46
Topographical Drawing ast ois i 54 50
Drills and Exercises ... ove o 66

Total ... 51 52

Surveyor class.

Chain, Compass and Plane Table Surveying... PR 55
Levelling 56 61
Theodolite Surveying ... 41 56
Topographical Drawing AR o R PG 55
TR e e o e N PO AT R | 65

Total 55 57

These figures show that, in regard to the students now passing out of thé colleg®s

the Engineer class is, notwithstanding the uniform success of its members in
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the examination, considerably below the average merit ; that the Engineer Subordinate
and Surveyor classes are of average merit ; and that the Draftsman class, notwith-
standing its heavy proportion of single-subject failures, is also of average merit.

5. Practical courses.—The reduction of the practical course from two years to
one came into effect during the year. To avoid, however, the simultaneous comple-
tion of the course by two different batches of Engineers and two of Engineer Subordi-
nates, it was decided that the batches which left the college in December 1894 and
spent the year 1895 in the Public Works Workshop should complete their works course
on the 30th June 1896, while the batches which left the eollege in December 1895
should proceed at once to works and complete the course on the 31st December 1896.
The former batches consisted of two Engineers and 17 Engineer Subordinates, and
the latter of six Engineers and 15 Engineer Subordinates. The whole of these with
the exception of one Engineer Subordinate (who was absent through sickness upwards
of two months) completed their course during the year under review. The two
junior batches were transferred to Madias in two sections for their equitation course at
the Body Guard school. One Engineer Subordinate student, who left the college in
December 1894, was permitted to go through a special course in the college workshops.
He will be transferred to works in February 1897. ;

The progress reports, so far as they have been received from Executive Engineers,
are almost without exception favourable. :

Six Engineer and 15 Engineer Subordinate students will join the works course
early in 1897. The distribution to Public Works Circles was notified before the
Christmas holidays, so as to avoid delay in the commencement of the practical course.
One Engineer student has elected to become a Mechanical Engineer, and will go
through his practical course in the Madras Railway Locomotive shops.

6. Military students—The total number of soldier students on the 31st December
was six, viz., two on works and four in the Engineer Subordinate class. Two others
completed their works course on 30th June. Owing to the reduction of the proba-
tionary course from one year to six months, no probationers were admitted.during the
year; but a competitive examination was held in November and a full class of five
students will join the college at the commencement of 1897. A proposal that Military
Upper Subordinates required for the Burma Public Works Department shall be obtained
from this college has been approved by Government and forwarded to the Government
of India.

7. Government Technical Evaminations.—Eighteen candidates appeared voluntarily
for the Government Technical examinations in various engineering subjects. Of these
12 passed in one or more subjects, and six failed. Details will be found in appendix D.

8. Surveying.—During February the whole of the Engineer, Engineer Subordinate
and Surveyor classes, comprising 109 students, were encamped at and near Avadi for
sixteen days’ continuous survey work. The students worked from day-light until
about 11 a.x. in the field and from 3 to 6 p.x. at plotting. In July the same classes,
comprising 136 students, proceeded to Poonamallee and Avadi for a similar period.
"The larger camp at Avadi was in charge of the Instructor in Surveying and Drawing
and the smaller at Poonamallee in that of the Instructor in Engineering. Six students
of the Draftsman class were attached to the latter in order to assist in the project
assigned to the Engineer students. Satisfactory work was done during both periods.
My thanks are due to the (ommandant, Queen’s Depdt, Poonamallee,.who provided
a large barrack room as a drawing office, and to the Executive Engineer, Military
Works department, who placed a bungalow at Avadi at my disposal for a similar
purpose. Thanks are also due to the Inspector-General of Ordnance for the supply

of tents to supplement those belonging to the college. The total cost of the two
camps was Rs. 1,192, ‘

9. Inspections of works.—In addition to the usual inspections of buildings, bridges
and factosies, a tour was made by 85 students of the Engineer, Engineer Subordinate
and Draftsman classes to the Redhills Tank System. The tour extended over five days
and the principal masonry works in the tank, the supply channel and head works werc;
measured up. The cost of the inspection was Rs. 175. '

10'. Workshops.—The workshops were attended by the Engineer and Engineer
Subordinate students, who participated in the various work executed. An iron lathe
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exercises up to 2 maximum of 25'per cent. to be mad. good in the case of students
who regularly attend cricket practices, was extended "[hlS y ~rto foot-ball. The latter
;s the more popular game, and several matches with other volleges and clubs were
played. Cricket is regularly practised and the .college_took part in the inter-collegiate
competition, but gained little success. Tenms continues to be played by a few
students. The recreation ground is in good order, and the funds of the recreation
club are in a satisfactory state. The athletic sports, which were to have taken place
in November, fell through on account of the abnormally protracted rainfall of that

month.

A former student of the College; M.R.Ry. 8. A. Jagadisa Aiyar, B.A., Assistant
Fnoineer, Public Works Department, kindly placed a sum of Rs. 33 at the disposal
of the recreation club for prizes in sports. One of the prizes, a cricket bat, falls to T.
Ramachendra Rau of the Engineer class, who made the best batting average among
native students in the inter-collegiate competitions.

18. Library.—During the year, 184 books were added to the library, which
now contains 3,409 volumes. The books issued to the students numbered 2,630, and
to the staff 675 against 2,396 and 463, respectively, 1n the previous year, while 1,156
references were made to the consulting library. The new catalogue which was under
preparation in 1895 was completed and published during the year.

14. Buildings.—The allotment of Rs. 17,000 which was made in the Public
Works budget for 1895-96 was not utilized, and no qd'dltlon was made to the accom-
modation during the year. The pressing need of additional space has, l}owever, been
again pointed out, and a plan and estimate drawn up by the Consultmg Architect
have been submitted. Provision has been made for one additional class room, two
lecture rooms, a library and reading-room, and for a verandah along the west front of
the old portion of the building. The total cost is estimated at Rs. 41,900.

15. Attendance and conduct.—The percentage of numbers present to numbers on
the rolls was 94-4 for the Engineer and Engineer Subordinate classes, and 926 for
the junior classes. The attendance by class divisions is given in appendix E. The
conduct of the students has been satisfactory throughout the year.

16. University examinations.—Six candidates appeared for the B.E. degree
examination of 1896, and four were successful in the Civil Branch. All were third-

ear students of the Engineer class. Eight candidates presented themselves for the
first examination in Engineering and six passed. Of the latter, five were second-year
students of the Engineer class, while the sixth was a third-year student. ~Of the two
who failed, one was a second-year man and the other an ex-student.

17. Financial details.—The approximate total expenditure for the calendar year
1896 amounted to Rs. 66,290, and the income from fees, &e., to Rs. 14,590. Detailed
statements of receipts and charges are given in appendix F. It should be noted
that the figures for different years cannot be compared since large items for stores
debited to a particular official year may appear in either of two calendar years. Full
and accurate financial details are furnished with my annual returns for the official
year. The average daily attendance throughout the year was 205, so that the net cost
to Government of educating each student was Rs. 252,

18. Educational Rules.—The provisions of the Educational Rules have been carried
out so far as the special constitution of the college will admit, except in regard to
accommodation, which, as elsewhere reported, is insufficient. Academic costume has
been worn by graduate professors and assistants not engaged in practical work.

19. Employment of passed students of 1895 and 1896.—Of the three Engineer

_students who completed their practical course on 31st December 1895, the senior

R. N. Arokyaswami Mudaliyar, B.A., B.C.E., Wa$ appointed Assistant Engineer in the
Public Works Department, and the other two accepted posts as temporary Upper
Subordinates.

Of the two who completed their course on 30th June 1896, the senior S. A.
Jagadisa Aiyar, B.A., Was appointed an Assistant Engineer in the Public Works
Department, while the other accepted employment under the Travancere Government.
Of the 26 Engineer Subordinates who qualified for diplomas in December 1895, seven
were appointed to the permanent and twelve to the temporary Upper Subordinate
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establishment of the Public Works Department ;

four joined the permanent Lower

Subordinate establishment; two were appointed to the Travancore Public Works
Department ; and one entered the Salt Department.

Of the 17 Engineer Subordinates who completed their practical course on the 30th
June 1896, four were appointed to the permanent and seven to the temporary Upper

Subordinate establishment of the Public Works

Department ; five joined the Lower

Subordinate establishment, and one took service under a local board.

Of the 20 Draftsmen who passed out in December 1895, all but one are known
to have been in employment during 1896 in the Public Works Department, Railways
or Local Fund service ; but six were unemployed towards the close of the year.

Of the 16 Surveyors who qualified in December 1895, all but four are known to
have obtained employment on salaries ranging from Rs. 50 to Rs. 70. The Publie
‘Works Department, the Railways and the Revenue Department absorbed the majority.

It will be seen from the above figures that, notwithstanding the supply this year
of an unusual number of Engineers and Engineer Subordinates, there has been no

difficulty in securing employment.
20. Prospects of employment.—1 regar

d the prospects of employment in the

immediate future as good. Owing to double batches of Engineers and Engineer
Subordinates leaving the college during the year, ditficulty has been experienced in

fulfilling the expectations of the students in

Special sanction was obtained to the appointment of the senior engineer student of

regard to permanent appointments.

the batch of June 1896 as Assistant Engineer, and the senior student of the batch of
December 1896 will be appointed to the provincial service as Apprentice Engineer
under the new rules introduced by the Government of India. The permanent appoint-
ments of eivilian Engineer Subordinates were two and three, respectively, in the senior
and junior batches ; but it is understood that the remaining students who were led to
expect such appointments will be provided for as vacancies occur. This course will
doubtless affect, to some extent, the prospects of subsequent batches.

At this moment there is a very large demand for temporary upper subordinates

for Famine Relief work, and it is not improbable that a large proportion of the
Engineers, Engineer Subordinates, Draftsmen and Surveyors of December 1896 will be

absorbed by the Public Works Department.

The vacancies notified during the year in the Gazette, the public press, and by
letter to the Prineipal, were one hundred and sixteen in number, of which sixty-eight

were under Government, nineteen under local boards and municipalities, nine on.

railways, fifteen under Native States and five under private employers. Fourteen of
the vacancies were for Engineers and Assistants, four for Supervisors, twenty-eight
for Overseers, eleven for Sub-Overseers, twenty-one for Draftsmen, twenty-six for Sur-

veyors, and nine for maistries, while three were

of a miscellaneous character. Seven

of the appointments carried salaries of Rs. 200 and upwards, fifteen between Rs. 100
and Rs. 200, thirty-six between Rs. 50 and Rs. 100, and fifty-eight under Rs. 50.

Particulars are given in Appendix G.

21. General—My thanks are due to the President of the Board of Examiners,
Mr. Ashpitel, for the promptness and consideration he has displayed in the supply of
the examination results. I also acknowledge the co-operation of the Professor of
Engineering, Mr. Chatterton, and the Acting Professor of Mathematics, M.R.Ry. B.
Hanumantha Rau, in the work of the College, as well as the willing aid rendered by
the majority of the members of the junior staff. Special acknowledgment of the good

work done by the Instructor in Surveying and Drawing, Sergeant Goddard, and the
Instructor in Engineering, Sergeant Reynolds, is also made. Sergeant Goddard is
 steadily improving the style and aceuracy of the survey work turned out. Sergeant
Reynolds has, in addition to hlg regular duties, which have been carried out with
and ability, been engaged in the preparation of a new series of pattern estimates,
and of drawings for estimating purposes; and he has also compiled, for the use of the
a Manual of Irrigation Works adapted from General Mulling’ ¢ Irrigation
» with the kind permission of the author. General Mullins has always taken
interest in this institution—an interest undiminished by retirement from active

college,

‘Manua
dw - .

:ervige in India—and I take this opportunity of

rous assistance which he has now rendered.

publicly thanking him for the gene-
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APPENDIX A.
DisrrisuTioN of students by wealth and occupations of parents on the 31st December 1896.
’ ‘Wealth. Occupations.
R
e : 2
Classes in college. 8 g g ,g g E o X
E o = é 'g & ey 3 é E
(=] o o ,E: =3 -3 K & ';
sl 8|52 1»| (952838 |
SdoE | Sl im0l [0f L B [aRa) 8 2] 8
1 1 ) v S SR SO it I8 ey - i = (O R B s | 3 |=
Engineer class—
< il i T it o (e 1 3 6
11 8:1<i. 6 3 . 3 6
IIT - % ol 3 7 7 1 6 7
Engineer Subordinate cl'efes—- A e 9% & v y AN ¥ 13 18
118 19 [ 2 21 5 1 13 3 2121
III b . 29 | 4. 29 9 3 15 . 2129
g S RS algd S | HIETE L RO 25
II e . 26 | 4 30 14 3 1 12 o 30
Snrvi%yor 7t on 1 19 1 21 10 11 - 3 21
YEio . B TR S (R TR T IR 34 452 s
Artisan class g 82| b 37 30 3 i 2 1 i T
Total ..| 2| 206 |17] 225 106| 12| 4| 97| 2 5 (225
APPENDIX B.
DisteiBurioN of students by districts on the 81st December 1896.
Engineer
e Engineer | Subordi- | Draftsman | Surveyor | Artisan
Districts. classes. nate class. class. class. Total.
class.
Ganjim . .o 1 1 2
Vizagapatam os oo 1 1 2
Gédavari 1 . 1 3 : 5
Kistna .- . 2 . oo 3
Nellore . 3 2 o 5
Bellary . o oo 2! 3 3
Madras . 2 9 3 14 28
Chingleput .. . .o 2 1 3 6
North Arcot .. . .o 4 1 2 7
8South Arcot .. . 2 5 2 oo 9
Tanjore o b 28 11 14 6 64
Trichinopoly 2 4 10 7 1 24
Madura e 2 4 oo 2 a 8
Tinnevelly . e 6 ve 4 1 11
Coimbatore .. 1 3 3 2 4 13
Nilgiris v v A 1 o 1
Salem . oy 1 2 1 o 4
South Canara 3L 2 3 = o5 5
Malabar e 3 o i % 3
Mysore 7 vy x .o 1 9
Travancore .. 1 2 e o 1 4
Cochin . o Fl 1 & B 1
Pondicherry .. 3§ o5 1 g 1
Pudukottai .. 2 o4 23 9
Ceylon e 1 AL 1
Military students 5 &
Total': iy 19 68 56 46 37 225
.
3
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Distrrsurion of students according to classes of the commanity on 81st December 1856. - Financial Details for 1896.
) £ 4 Receipts— BRS. A. P,
¢ : Hindus. Tuition fees ... e e A3 e 1089870 0
: 3 : ; Entrance and final examination fees S ) |l
3 3 -'g g8 > Fines and other receipts ... ey DO T B \
Classes. - : E 2 < PR DT, :
g_. % : E éé : A WA Total .. 14,580 13 8 é,»
18142 - TRESNEE e i
o z 2 5 53 & gg ;2: g 5 Charges— !
Engt s Principal .. 14890 8 0
Engmm;nbordxmm i ¢ ;_8, 1 };: Professors, masters and teachers ... IR 7 o7 Ui ey
SXET - 1 32 | 23 : 55 Clerks, librarian and servants R SR R TR
mﬁd NS : E e 35 7 46 R L R S R P SN SR
1 7' ] Sl . il Library and prize allowances 567 8 0
Total 1 8| ¢ 17| e : 226 Books and instruments 596 14 9
Other Europe stores e 2664 11 2
SRRy Miscellaneous =N e e 4,665 15 2
Travelling allowances oie 412 13 6
APPENDIX D S g
i : chelarships ... Sea 4,000 18- 6
i GovernMENT Technical Examinations of 1896. Exchange compensation allowances e 4278 2 4
/ . N umbor phased. Total .. 66,288 1 8
/ Subject. Grade B
” Numbe
[} examined.| First | Second RS,
)' class olass. Net cost to Government bis ain ... 51,698
| TR 5 e Average attendance throughout the year 205
{ Building Materials and Construstion .. { ﬁmm“ Py el ek 8 1 1 Net cost per student .. oo el e e el e 252 "
i Building Drawing and Estimating T e R O W X H
/ Earthwork and Road Making .. .. { },‘“mﬁl:y“ e 5 1 ;
e 6 3 .
b Burveying and Levelling .. .. .. | { E’é’iﬁéﬁﬁh ; i 1 T From F. W. ASHPITEL, Esq., President of the Board of Examiners, College of
Applied Mechanics .. .. et g oot W AT -~ & : ~ Engineering, to the Director of Public Instruction, dated 28th January 1897.
Mensuration .. e - ,' :. edia Ve . e 3 2 s '
< L erian ot T R v Wi o4 i 1 have the honour to forward herewith the report on the Civil Engineering Col- ‘
{0 # Mg il Shs el £ 1 1 5L M i i+ O / S 3 : lege Examinations for 1896, fogether with the reports of the individual Examiners, A
ki g P RO e R e m.ml::h,, : s The mark sheets have been handed over to the Principal of the college. ‘
. . 2
Total o - T 2. I also enclose remuneration bills amounting to Rs. 3,9566—4-0 as noted below : —
i { ‘ : : ES. A. P.
E . F. W. Ashpitel, Esq. ... G sk R4
;i APPENDIX E, C. T. R. Scovell, Esq. ... PR g ) 2- g
verage attend A. Moffat, Esq. ... oes
9 ance ﬂmmghout 1806, Rao Bahadur %’ Krishnama Chary ki gig 3 3
:m“ Age C. E. Phipps, Esq. ot e R e o g G Oy )
College department— . B ' Tolls, . -attendence L A
Engineer class, first (senior) division Total ... 8,956 4 0
DO. m?ond divim 5 -u “es A, o-o 5.6 PSR NS
'ne]e):.s ¥ ﬁm X hsdo.ﬁ : (h_ 2 :: . ;8 gg Rupees three thonsand nine hundred and fifty-six and annas four only.
J ) s, firs 'visi . “ea x . :
m%o. & [ do. : ,'md dg.n . e 18'7 17.6 R .
* Do  do. third do VLS DS 211190 h inations held at the Coll s
t Military probationers ... .. et o SRS v Tpostenh Ruic cxvifmbponT e e Lollege of Engineering, Madras, in December 1896,
08 08 Engineer Olasses—Percentage of marks obtained.
School department— : 278, .. 730 :
Draftsman class, first (senior) divisio; e ey e EIL E II A y
Do. 3 seco](ld diviziu‘v‘: oo LTT) .". 25'7 23.5 3 E 111, 18;31:%%.
Surveyor class, first division 5 R 314 288 g
Do.  second do. g : sie FPIRgRte | 10 198 a‘;:‘;g‘;““‘“ R A N T 22 2? 64 63
Mok o Nt G 1 et gy - G e W R e e S (il T 1 % 3
i s e ten . * 1D awin, e . D 3
e ses 88 6 36 6 S;rveyigg. E ; . i = gi ;é ;g . i
iy i .o e e e o i 67
; 142.7 132.8 : Lapzuag% Exs = oo ve . . 53 od i 55
& Tdhlool . ! s pisc 33 | Drills an reises .. . A . 77 P 70
Peﬁng o b pnsenlege “:‘1  Sptacch .. 29002007 Total ..| 54 54 ® | e
Collogo doporiment | per oo o0 the rolla— 4 ‘
School department e ’: <% .

i Lad ] e e &si_/
- 1 The probationers weze absorbed in July-

* This division joined in July.
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In the first division, six colle i
’ ge students and one independent | :
aﬁlﬁfgifmdﬁka Eﬁfsed, but the independent candig:te faile:;&n tglz:i?x;ezzee:m;?:edd
sidctably Nedowsik - e percentage of marks obtained is the same as last year bu(:
e ways i $E0t ?):lvemg}ie’ the principal failures being in engineering and dyrawin c"lgll:-
it d s ek o(f)wt.ltee si:v:::dgied alt,l:z seovrflry gubtject in vghich they were examinedgi)y th:
- us i Soos A :
only f::i]?:udent Sm;l-l in building drawing no );tgdentsgga'enee(ilh:!l!fq:laa]:l?smg. e
e second division, six college students we i . .

mathematlcs,lhhg percentage of marks obtained was bl;;o ;x:l!:;ll;z(i r:.;(el’ wil[? the exception of
was :e g:ngorzkfaﬂul_‘? in building construction, for which there is no éxcmee!;glt_leer;gg, S
is a text- available if the students will only study it. In buildi eeing that there
obtained half marks. ilding drawing no student

In the third division, seven college students pre

: ; ’ sented 1 IR
class is considerably better than the other divirs’;ion(:1 Inth::gl?zgai?nfor ::3mmal?on' and the
percentage of marks obtained is above the average and the percentage on T}? . :Omaucs : 5
obtained is practically up to the average. The failure is in dmwi§ 4k h'eh tal marks
observed that all the divisions of the Engineer class are bad. el T S e i i

Engineer Subordinate classes.— Percentage of marks obtained

i Esl. | EsIL | EelIIL | Average,

1890—95.
Mathematics .. %a ¥ . v 58 61
Engineering .. . s s .o 50 53 % :g
Drawing & s e e 5 48 50 . 56
Surveying 5% s 5.4 P & 61 b6 i 57
Language . oo . * G 45 @ 5
Drills and Exercises .. ve /03 i 82 ik % 3?
s e ‘
i Total ..| 64 56 PP T

In the first division, the class is apparentl
: ion, the class y up to the average, but the ave is
high. In mathematics, engineering and surveying the percentage of marks olt;::?:eg ?so:,bvo?éy
ili?({el;e dé'awtmg (:;)%s;derably below -ﬁhedaverage. In the division 18 college students and five
ndent candidates were examined, of whom f i
cmd}dates iR , of whom four college students and four independent
n the second division, 21 college students were examined a
In th . . nd the percent: f
:}:&mﬁeeilo ‘1: 1glbove the ayerfz]ge in mathematics and engineering, up to the sverageaigesﬁr;‘;;irrlfgs'
e avera ination 1 :
. e i verygv::eit rawing. The general result of the examination is good and the
In the third division, 29 college students were exami
*9 xamined, but the paper i
number. The class appears to be up to the average, and several’students (;)idpre;;i:?bl;e:ei?

Draftsma.n Class—Percentage of marks obtained.

DI Average,
i 189093,
Practical Geometry ‘s o - 66
Free-hand and Model Drawing .. : i 5% 53 . o
Building Drawing .. .. .. 2 50 ¥ 8
R i I T T 54 G 86
TEst]o m;ata;xgmib o oo s o 35 4 Eg
i rawing .. i o o
; Drfl(l’s and Exercises 8 . & i g; 0 53[
v . . {o 6
Total .. 51 agh 56

In the first division, 24 toilege students presented g it
13 failed ; of 18 independent candidates, 11 Failed. Tlt:l;e;)nrﬁglc:;sa] ff(:i.lue: L g
which no less than 11 students failed to qualify—a result which, it should b o %Stlmatmg, e
much due to college marks as to the Board’s examination, The re,sults bei e observed, 1s as
factory, .t;,he Presx(.lent of the Board called for the mark sheets and the wh 111{,’,’{8(;l very unsatis-
m-gxamlned, but it wagnot found possib]e to materially modify the Orioig;; of t ]e papers were
was up to _the average in othel: subjects and two college students and ?;wo : T;su t.d he clags
dates obtain second-class cer_tlﬁcates. The work done by the class in egtil: t‘?PeD den? candi-
college course was also examined by the board and the failure does not a 345 tolmng the
butable to any want of attention to this subject. It is suggested, however tl})\P:atlil C be ‘;:fn.
Engineer for Railways, the Chief Engineer, Madras-Bezwada Railway, an(:i the longu t’.ng
office should be asked to sp.ppl.y the college with some of the morg ! recent :1’ g 103
estimates for bridges and irrigation works, as the selection available at the coll esngn]smanh
much improved during recent years, is still somewhat deficient. M s
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In the second division, the students were only examined in geometrical and free-hand
drawing and two students did exceptionally well.
Surveyor Class—Percentage of marks obtained.

SL Average,
1896. 1890—95,

Chain Compass and Plane Table 57 57
Levelling 56 62
I'heodolite Survey 41 57
Topographical Drawing 53 56
Drills and Exercises ... 78 67

Total ... 55 59

In the first division, twenty college students and fifteen independent candidates were
examined, of whom three college students and five independent candidates failed. The class is
below the average in all subjects in which they were examined, though slightly better than last

year.

Sub-Overseer and Surveyor class.—Though the actual percentage of marks obtained by this
class is not high the result of the examination is, in the opinion of the beard, most satisfactory.
Several students did extremely well and only six out of 25 failed to obtain half marks, of
whom only one seems to be likely to fail eventually. Taking into consideration the educa-
tional qualifications of the students the way in which they answered the papers was remarkably

od and appears to reflect great credit on the instructors. The class is a new one, and it is
believed had not the full time for preparation owing to the introduction of the new syllabus

late in the year. The only suggestion that the board have to make is that the students should,

in future, be instructed not to attempt to learn by heart the chemistry of building materials
which they cannot possibly understand, but to confine their attention to the practical parts of
ials and construction requires, in fact, to be

the text-book. The text-book on building mater:
marked, so as to indicate to students which parts they are expected to study.
General Remarks.—With the exception of estimating in the draftsman class and drawing

and engineering in the Engineer and HEngineer Subordinate classes, the board are of opinion
that the results of the examination may be considered to be fairly satisfactory. The reduction
in the percentage of marks obtained is largely due to the strictness with which college marks

are awarded as inspection of the mark sheets will show.

—_—

ondorsement from the Director of Public Instruction, No. 854,
dated 29th January 1897 :—

Referred to the Principal, College of Engineering, Madras, for favour of remarks,
and scrutiny of the remunperation bills of the members of the Board of

Read the following

if any,
Examiners.

Read the following letter from the Principal, College of Engineering, to the
Director of Public Instruction, No. 1697-C, dated 15th February 1897 :—

Referring to your endors.ement No. 854, dated 29th January 1897, on file from
the President, Board of Examiners, herewith returned, I have the honour to offer the

following remarks. . ]
9. The mark sheets mentioned in the first paragraph of Mr. Ashpitel’s covering

letter were forwarded to you with my annual report No. 1613-C., dated 30th January

1897.
3. Under « Engineer classes ” in the body of the report the word “ failures ” is

misleading, seeing that all the students of the senior division passed the final examin-
ations. The average percentage of the division was 48 in engineering and 63 in
drawing. it

4. The President observes tpa_t .the results were not good in engineering and
building drawing in the senior division of the Engineer class. It should be noted
that, while Engineering is 2 main head, building drawing is only a sub-head of the

' head Drawing, the percentage in which was 53.
4

.
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5. The perc entages for th e : o
results of two te . “he second division of the Engineer class are those of
applies to the Percentages given under the second dj

. . 6. The President considers that the existence of
Ject leaves o excuse for failure in that subject, I fear that something more than

my Annual report, paragraph 4 (¢), and certain facts are addyceqd
that_ the paper set offered unusual difficulties

ant of attention to the subject in the
college.

8. Throughout his report the President compares the results of it
of the Preceding five years. In my Annug] reportPa b mgh those
years. :

the Government of India, statistics for the past five Years have been Incorporated in
this review. In his future reports the Principal should adopt the designations given
to the several classes in the Madras Educational Rules. *

2. Staff.—The only change of Importance was the appointment of My, I i
Keeling as Acting Professor of Engineering during the absence on furlough of My, A.
Chatterton, the permanent incumbent.  Several minor changes also took place in the
subordinate staff and in the clerical establishment. The Director is not quite con-
vineed as to the necessity for a fourth clerk for the college. Indeed in no Institution
1s the clerical establishment S0 strong as in this college. It appears to the Director
that the work of the clerks needs re-distribution, the head clerk being entrusted with
all cash transactions ang the storekeeper and librarian with the charge of books

and stores and instrumex_lts. The difficulty might be got over by placing the clerical

establishment under the Immediate supervision of some senior instructor of the college

as has been the practice in the Medical College, where, it is believed, the correspon-
dence work is as heavy as, if not heayier than, in the College of Engineering. This
arrangement would relieve the Prineipal from much routine work o

devote more time than at present, viz., 41 hours g week, to instruction ip

with the Engineer classes, which did not, in certain Important subjects, do as well as
might have been expected, at the last final examination conducted by the Boarg of
xXaminers,
3. Aecommodation.—The necessity for additional
admitted by Gove:nment, which ha approved the extensi
floor of the college and accordingly called for revised plan

4. Library and reading-room.—A more satisfactory
during the year. Np reference has been made in the report to the worki f th
~ reading-room maintained by the college recreation elub, =Bl o

5. Workshops.—The workshop fittings have no
fulness of the workshops has been enhanced by the
Machine. The students haye of lat ivi
and they arc therefore sent to w

‘ ks divisiong only durmg thejr P
excepting s'udents who desire to become me hani i

training in the workshops of apprentices alrea ¥ Possessing some technica] qualification
has met with the general g pproval of Government

t ; ! . ament, and the Director trusts that sehools
in the mofussil teaching mechanjca] englneering subjects will. ;

ied with trai m th of a few
years, be supplied with traineq teachers from the college, i, e course of a |

PSS
A A AN .

th and attendance—In the following dstatement the strength of each
and @ lance. _ -
lass ?)f gﬁegﬁlege for the past five years is compare
e

n the 31st December
Strength o T
A, 1892. 1893. 1894. 1895. 1896.
19
i éf ;25 ég % 1' tatement excludes the
. " : ; 5 This stateme
Ezgzzzz: Subordinuteb o I‘S. : : 7& - 73 Gi 5?) + number of studqnti under-
Tt . 80 ing the practical course.
st D)) ) 4] e
or or aie s 43
Sub-Overseer and Survey 2 5 o 7 i |
Artisan class . 2 3% 3
o g Total 217 252 265 231 225
otal .. 5

nd enable bin; to.

ber 1896 was the lowest in

y rength on the 31st Decem 5 ached that

Tt is observed thﬁt tl;:(;I'Stll gg% excepted, though it very niarl% EJC[;I’(; ;0112((11 2;;0

the qumquennlmﬁa. tdeue chiefly to the causes explﬂme‘? by tdfcte:l F he geadual

of 1895. The f:} tlsss with which the entrance tests a}le '001;1% eneox.xragin” Dand 2

partly to the strl? n?n the strength of the E?glnnser CP a.:ss : ;al’s s ito,is ot

1nerease, h()WeV‘?lae;l(pected From paragraph 6 of ti}ﬁ 1613(;11 ikt Whoraa

T ilitary students s g B epancy needs to be ex-

that tlégreBW‘%feesff}?g c;’;e‘sp(,fdmg figure as f(ilveth Tlix(;Z};cr(;g;ll}l’c}a;gﬁdance A

BN AP RV the rolls and the averag istricts with the

The average number on 2052, respectively. All the districts wi
plalned' 4 > amel i 2200 and ..J()O ) i p £ qent('d and TanJOre a]]_d
fairly satisfactory, n ¥y apah and Anantapur were represented, L
i 4 1, Cuddapah a1 district being far ahead o
NEgtaR. of kum(l)o ’s during the year, the former ehav nil hAlE Bl
' he richer and mi
Madras changed place " of students supplied. T : 65 and 28 per
. the number o -Brahman caste Hindus 1
latter as regards hmans and non-Bra hy is that 18
. t., and Brahm is even more noteworthy

contributed 92 per cent., al strength. What is ev : & Pahnans.

cent., respectively, of ﬂ::i togt,"izl gult of 68 Enginecr %upol;ilélgtﬁvgil; and Artisan

out of 19 Engineers a four only, and they were found in HaRs Myl
Muhammadans numbered Oughristlzan element suitably represented.

classes ; nor was ) y reservation of a few scholar-
il S rrrd‘nted in fa,tifour of Muhammadans and the reser
of half fees g

; : before
: tially in the new rules now

. for this class preferen ] mmadan youths

ships awarded 1n . }Ef-]igffor (t)ruStS, induce a larger IlllumbeiI;1 01:.’1 gﬁﬁhi?rgarent s} e

R Engineering. Turning to the Oof (E)ﬂieials and landholders

to seek instruc}glon a}grity %f the students 1were ’che:S :g:esd g S e

rved that the m very poorly represented, Ve g

::(siethat the artisan h(;i(érrégz: Ygsthe Xrtis‘m class was only one. This is very dis
ing two w

college being

Ap_pe

i) ity i T 1 i v

4 Eﬂmfﬁi ‘institution of separate englli)‘;,anches and for the bifurcation of the ex-
MRS S amination for the qngigeering degree into
Hivh exubioas’'C o he fvst examingtion it Engineeringgand

B'ChE;:eF‘E' Engf,;éfing- the Bachelor of Epgineeriqg degree (or
the final) examinanon._ This beurcatlo_n
et Ex- | Passod. | vy |Passed: - given effect to in January 1897,
. ashined. ok ~ The resulfs of the University examina-
5 4 tions for five years are recorded in the
1892 .. 4 3 % margin. Since January 1892, 20 students
Tt o - e I of the college had appeared for the degree
s i 528 . g examination in Engineering and 16 of
e 20 | 16 | 17 13 them had met with success. These results
i are satisfactory. Twenty-one independent

g o

ination and seven were suc-
o8B tes also pres themselves for 'the abovq examinatio . :
. s"1‘91:11. I)Ilegtfengaziuit’ced itself fairly satisfactorily both in the First and in the
cessful. - The eo

Degree examinations of January 1896.
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(ii) College Board ‘nais

of the & e D examinations.—The followi :

nal examinations conducted by the coﬂ:geogolﬁlgd?umn'?gr{h:u rm: ges the reanity
past five years :—

TR Number presented. Ml basand
1892. | 1893. | 1894 ‘ » g
» . | 1895. | 1896. | 1892
3 # .| 1893, | 1894
Engineer . | 1895. | 1896.
Y Loyl an R £ o :
&l’gv‘:;g: et te .. . Ch e l; 2158 7 6
Db v Binttugr 001X =118 | 18 | 2 | 2 | % 4l o £ R 9 P N
. 2 2 o 68 S5 o] 25 22 20 18 ?4 19 15 14
| 3¢ | 28 | 24 | 18 2’: ‘fg 16 | 17
20 11

The results of 1896 ¢
gl Ty 18 mgmpared. favourably with th
n class in which there ose of the year previ
was a lal'ge number of g except
failures, On

. h 01&88 ] i se a

Engineer class.—Thi
.—This
marks obtained in several (;ﬁllsso vt:f much below the average, th
previous four years. ek t% ‘r t subjects not approxim %.7 the percentages of
g, it e een ree d_1v1sxons exhibited weak;emg- the average of the
gineering and in building COnstruS:tilél drawing, and the
n, respectively.

The Principal poi
iners in conneeti%n a'?}cllllti}fgl tf;i tha&' the term  failures ”” used b
S Lot tdseniten Tor Sh risit ivision of the Engineer clas 0y the Board of Exam-
sumably the Board’s remark e final examination were decla Sd 18 misleading as all the
ark refers to the results of the exa:ﬁin:giol;am gassed. Pre-
conducted by the

Board irrespective of th
e college or session
good enough to state whether this presumptlﬁ)?li{: .cor'fg et it b e .

ct. 2

Engineer Subordinate el
- ‘ ss.—The cla :
except drawin 'h 4 ss was up to th :
y the Engineer and Engineer b‘ubordgl;tlgn'la The poor
classes justify

the inclusion in th :
n the revised rules b .
tests for admission to the above claszi?e Government of the subject in the ent

. rance

Draftsman elass.—Thi

failures being in esti is class fared badly at the fi it

gt iz werengu él}m e:ﬁgrﬁi&l;%;ﬂ dThe Principaly is of o;i:il;zl teﬁi:):n1}1112).t10n, the chief

the candidates and not to an ifficulty which the paper on estimtt'e RusABAISAory

however, does not appear tothant of ‘,’“teﬂtion to the subject Bk _presented to

the Board of Examinelx)'s the P”‘V_'e received sufficient attex‘}:ico' Baiding-dearong,

college a few recent o e rincipal is requested to n.. As suggested by
igns and estimates for bridges and ’i"rr:l?‘gngt? to procure for the

ation works.

Sub-overseer and Sui
chidihabily xt the il S:m a;lgss..—The Senior division of this cla Bk
examination, The attention of mi 308 e sRiiet §rimibs sl fid g il
S fion that tho students sho gldtbz tlan:;rl;cit:orz should be drawn to X](:,hl;l(fartdh’e term
oul R : , s sug-
parts of the text book on building materials and ‘égxt;tﬁﬁsgozmntmn A practic%.l

The remarks of the examiner i

et r in the vernaculars shoul

rrapraefienyi s o b cpiialy of the Enginet and
- . s n

The omission should be guar(,led againt?s. o e G ansg‘l:e;;l)z?:

(iil) Government technical ezaminati
il e nations.—From the i 1
volipufltarlﬁnyot: ?ﬁz lgg:g;]‘t is observed that 44 single subjlzg';tlgm?s e
passed. The results in bllxrixle; Rk L e ;g i
B At e ing materials and construction (Elem-‘, g 50 per vent
struetion (Intermediate)gwer: l?ien?ary), S e, (L ilanentery ) end . Quﬂdlng-
reports as to the classes to fic}felded'ly Joob . Siormation Shonid ‘;‘)“ o et
which candidates for the G uld be given 1n future
severally belonged. overnment technical examinations

{

5
i
2
2
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8. Independent candidates.—The results obtained by the independent candidates
/// %t the final examinations held in Decem-
Bl Number Number er were poor exce tin d
Sttt _ : pting as regards
/_,L o ed. | pmsed.  gurveyor candidates, as may be seengg'om
: ' ' the figures in the margin. It is hoped
Engineer g?t;‘,ffif:m" md’{.\ ; e that the draftsman cal}didates will fare
o e R R 5 1 better in future as their success is to be
gﬁ;tg:n PREiatog s ¥ ; determined p\}rely by the marks gained at
the examination conducted by the Board.

dents —Including the students in their practical course the total
lls on the 31st December last were six as against
due to the non-admission of any proba-
by the soldier students at the examin-
ent technical examinations

9. Military stu
pumber of soldier students on the ro
eleven in the year previous, the decrease

tioners during the year-
ations held by the Board of Examiners and at the Governm
has again not been noted. The Government of India has decided that five military
candidates may annually be admitted into the college. It has also been ruled that
the probationary course for these students should be reduced from twelve to sIX
months until 1898 and that it be entirely abolished thereafter, the same entrance

examination being prescribed for civil and soldier candidates.
ses.—The reduetion in the length of the practical course from
Subordinates Was carried out

two years to one in the case of Engineer and Engineer
during the year under report. AS the students will 1n future be chiefly engaged on

works during their practical course the Madras University has made the necessary
to the B.E. degree Examination. The conduct

modification in its by-laws relating ‘ :
of the students during their practical eourse was uniformly satisfactory.
om the results shown in drill, &e., at the

11. Physical education.——Judged fr
college examinations, the physical training of the students seems t0 have received

inereased attention.

12. Employment of former $

the students of the last set found 1
ast five years various concessions
ts have in consequence

10. Practical cour

tudents.—The Director is glad to note that as usual
4 little difficulty in securing employment.

have been granted to the students of the
been improved. The disability under
i hut out from appointments

on the upper subordinate ranks of the ?ubl.ic Works Department has been removed.
From and after 1st January 1897 training 10 this college, or such approved service as
the Governor in Council may consider eqmv:?.leqt thereto, has been I'nad.e' a qualifica-
tion for Public Works appointmen der district boards and municipalities’ carrying’
galaries of his. 100 and upwards, whilst preference should generally be given fo men
co trained. The Ben ent has declared that under certain circumstances
aduates i Engineering fro adras College are eligible for appointments to the
Public Works Upper Subordinate establishment 10 Bengal. Draftsmen holding lower
olass certificates have been ollowed to be promo’ged to the higher grades for E il
gervice and exceptional merit. 1t has been decided to make the award of the guaran-
teed apprentice Engineership at the termination of the theoretical course instead of
after the completion of the practical course as originally contemplated. The <
of an apprentice Kngineer in al_tematfa years from the upper subordinates of the Public
‘Works Department is an additional mdugement to the Engineer subordinates of b
college. Lastly, the Government 0 India has recently accepted the recommendation
a ts of Military Upper Subordinates for the Public

Busma 1@ made. in future from the College of Engineering,

ks De rtment 11 i . -
Works Depa “+ o Thomason Civil Engineering College, Roorkee, vide G.O.,

which the Engineer studen

Madras, 108
No. 828-W., dated 22nd March 1897, communicated 11 G.0., No. 203-E., dated Tth
April 1897 : : :
T Finance—The ﬁnanci.sil‘position of the college during the past four years
‘pan be g]anced at from the subjoined summary. The figures relating to 1892 are not
available :— ' L PO
: 5
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Total
}c;hargﬁe of
the college,
Poos. dvil ino]udirlngg e :ost
Yoar. othes scholarships e i
« but exclusive gt
i a3 ontla encht
y en dent,
workshop student,
fittings, and
on buildings.
ES, RS, BS.
}2992 .o B b - & s s 15,957 67,070 209
oot B i 3 =3 i o 5 13,817 67,407 223
$850 . iF o o . o 14,190 72,080 273
. .. e e . . .o 14,590 66,290 262

"The net cost of educating each student durin i
i g the year was smaller than in 1895.
gll:e Bh%ht fa.ll under fees proper was more than compensated for by the increase under
es a(';l_ miscellaneous receipts. The decrease in charges is due chiefly to diminished
expenditure on Europe stores and under exchange compensation allowance.

e 14. Rem?on of syllabuses and rules.—The most important event of the year was
di’ﬁ°“s¥°n of the college syllabus by a committee of experts, which, with certain
l(;l:md (éaztlons, recelved the sanction of Government in G.0., No. 444, Educational,
poreondi nd iutlg' 1396. Major Love's report touches on the salient features of the
e st an . e effect of the changes will be watched with interest. The rules of
& :VOO- eget f:;'g also been t_:horoqghly recast, the several alterations sanctioned by
i %mmlzlen m time to time, chiefly as regards the institution of admission tests for
s tsman and Surveyor classes, the reduction of the practical course, the institu-
tion of the equitation course, the development of the Surveyor into the Sub-overseer
and S,meyor 3135§> the- altered conditions of the guaranteed appointment and the
establishment of stipendiaryships in connection with the workshop being incorporated
in the rules. Itishoped that the early sanction of Government will be accorded to the
revised rules as the present rules have become obsolete in several respects.

~ 15. Gemeral.—The administration of the college was on the whole fairly satis-
factory and its working was creditable to the Principal, the Professors and the staff.

(A true Extract.)

(Signed) D. DUNCAN,
Director of Public Instruction.

To the Principal, College of Engineering.

»» the Principals of other Government Colleges.
5, the Inspectors of Schools.

,» the Superintendent, School of Arts.

Copy to the President, Board of Examiners College of Engineerin

s »» _Chief Engineer, Public Works ’Department, fog;'l informga:tion.

Copies to the Kditors, Indian Journal of Education, and the Kducational Revie
Copy to Government with covering letter. i

OxpEr—No. 541, Educational, dated 22nd September 1897,

The report on the working of the College of Engineering j :
of it by the Director of Public Instruction call for tl?e followg'{'nlé1 :eiigrils“:i_t_l_le review

(1) The fall in the strength of the students, which was consid
temporary in the report of the previous year, continued during the yil;g-dutx?dgi li‘;?:eg
and is due chiefly to the decrease in the strength of the Draftsman class. The Prin-
cipal attributes the fall to the non-admission of military probationers, but it is observed
that the Director of Public Instruction in paragraph 8 of his review shows five as the

number of such probationers on the 31st December 1896 as against two in the year
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92ND SEPTEMBER 1897.
ARy s op ot

.

No. 541, EDUCATIONAL,

PSS
e s

i Jass from ten to nineteen during
: . trength of the Engineer ¢ .
1895. Thfa mcrea:;irllilitsh‘::ﬁ; facbtory. In thg Egglnee; Sx{:)::éitltxzzte etl[?t?:;- eth;x:s hzg
;};ana:t g:;g%;fngiminution - st.rengt Engi bord?nzlx‘;g and Draftsman classes,
. gineer. G

Muhammadan studer}t 12 }:ﬁetf:’glher (’lepartments. In therhole 001111‘;::% :lne::e ;if;
and there were only 0111 oing to the artizan class. The ove;nmet b e
only two students belonging : orofessional colleges to pay tees at | the p
allowed Muhammadan students 18 1 College of Engineering have

: in th
scribed rates and a few of the scholarships awarded in the

A e i
A A i

These concessions will, it is hoped, induce a larger

dans. : ;
been reserved for Muhamma take to the study of engineering. St
number of Muhammadan studet’s Y xaminations, and of the examinations

iversity e ) 1
(2) Th‘ilregulltl:g: t]};z::(; er?IEggginel'sy are fairly satisfactory, except in the
conducted by the Lo

ent notes with dissatisfaction _that there
gise of - deafoamian g Trlrlj)e?oo‘}erf]:iliures in the subject of estimating among
should have been so large 2 11[111 olass. The attention of the college authf)rfltles -Wa/::s
the students of the ]-)raf}tlsmzview of the report for 1894. Itis not satﬁsba(itmytho
drawn to this defect in the I iners found the whole Engineer class muck elow the
learn that the Bogu‘d. ofl Egﬁnzake steps to improve the instruction given {ildfil awing.
iy g fr;}l;gllﬁlg?;eering subjects of the first division and of buildiug con-
he teaching o £
'-srtruction should also be 1mpr0.zed-lad to note that the double batches of Engineer
8).The Gonanirios : dgnt-s who completed their course during the year
Subordinate St. ment. During the past five years, afco}x:-
ience in the prospects of the passed students of the
sii%i?gle improvemengvlelezzl;i%g:tz? will incli'ease the popularity of the institution

college, which, the G

tly. y
g y(4) Orders on the revised rul
roceedings. decrease in the strength of the college, the receipts
; 5) In eoﬂseq‘(lien c‘:“(,)iihﬁzndjng this decline, the net cost of maintaining the
grom fees declined, arll“OIIO The net cost of educating each student fell from Rs. 273 in
college fell by Rs. 6, h"‘ ear under review, but it is still high. In 1893 the cost was
1896it0 RE: 267 501 ie}; ts from * fines and other receipts’’ rose from Rs. 242 to
onl 15{; ztogévhi"gﬂepgticuplar item this large increase is due should be explained.
: to
Rs. 802; L i Lotter, No. 542, Educational, dated 22nd September 1897. |
ere ’

os of the college will be passed in separate

(True Extract.)

G. 8. FORBES,
Secretary to Government.

i truction.
Director of Public Ins
o ngﬁc ‘Works De_partmen:.rt ot
Local and Municipal Dep et RO,
,,’. Deputy Adj utant-General,

Editors’ Table.
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Exd. A. F. Ecoleston.
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