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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 Engincer, Public Works Departmént,

Madras, dated Ootacamund, 15th March 1897.

With reference to G.O., 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. T 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 I could find already done.

4. Tf 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.

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 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. :

BS.
* Engineer’s fee = . . o ik . S ey .. 8,930

Establishment 2 <5 R T . 3 i oa +» 1,708 g
Sundries and contingencies i PegReen Wit o by .+ b32 Approximate. Bome
: ~——— charges not yet paid.
Total ,, 6,170 . e

———
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UPPLY.
from the following sources :—

thrown across a stream which
te, and adjacent lands, and runs

‘the res has an area of about 272:15 acres,
15565, acres Government and Municipal pro-
land about 84-64 acres are cultivated, chiefly
80 neglected as to appear as if abandoned.
npatural catchment basin, that from nearly 200
inge is brought to the reservoir by means of open

read of the reservoir when full (18 feet above its outlet pipe) is
acres, and its capacity is 9,870,138 cubic feet, of which, however,
s feet lie below the outlet pipe, leaving 8,720,008 cubic feet, or 541
above that pipe.
reservoir all the portion of Ootacamund north of the Lake and
‘the aceompanying map (scale 6” to | mile) is supplied or will
Hp wh intended extensiorr along the Segoor road is carcied out. The
ation 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
seven months, even if | during that period the evaporation and soakage be ouly just
compensated for by the discharge of springs and rainfall run off.
i 6. When this TEServoir was constructed its water was declared ungxceptionable,
~ but this is no longer the case owing, it is supposed, to (¢) manure used in the cultiva-
" tion which drains into the reservoir and () the presence in the bed of the reservoir

ey tity of . The latter is considered to be by far the more serious
| e ty e 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 reseived there, it must be considered unfit for human consump-

ticn” and he advises ¢ the abandonment of this reservolr completely.”
R 7. The Sanitary Board, however,

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

1#95, which are printed in Part ILof this « eannot be totally abandoned,” but that
anpaRt; ¢ all water passing from it be filtered.”

; |

(2) Tae Serine aBove Oup Oory.

8. With reference to this, the Sanitary Commissioner remarks (see paragraph 9
of his inspection notes, 224 of minutes of proceedings of Samtary 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,”




houses

eréf(;rﬂévf :

card is prosccuting enquiries s fo fasiblo methods for dealing with
quantity of vegetable matter in the water. As to this a separate report will |
time be submitted. S fi : ,

| (5) The Board accompany the prgosals for the* extension of the
' reservox(r ?with their expression of opinion of the necessity for protecting the re
from approach by walling and fencing, for removing the godown of Snowdon B :
and for securing by means of intercepting channels and otherwise that none of
drainage of any of the surrounding basin in which the reservoir is be admitted i
the reservoir unless from a perfectly clean and unpolluted area, the reservoir not
any way being dependent on its own basin for its supply. The Board
recommend the diversion of the Marlimund road along the east side of the
as extended. : 5 , |
(6) The Board recommend that the existing north and south supply chan
be bricked or lined with concrete, that the overflows be done away with as |
possible and one overflow only provided above the inlet to the Snowdon rese ore

the pipe leading to Marlimund, and that the site of the channels be increa
necessary, to carry the maximum flow off the catchment areas. :

(7) The Board further recommend the extension of the south supply chann
as proposed by Mr. Ellis, Acting Sanitary Engineer, in his memorandum in refere
to G.0., Mis. No. 839 M., dated 6th July 1894, viz., recutting the old supply _
from O. to N. so as to include the area, coloured green—see plan No. 4 of
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 to be
permanently cut off (it has already been done so temporarily). The Board do not
consider that any other of the works proposed by Mr. Ellis in his memorandum
referred to are under the present proposals of the Board necessar{' and would al .
recommend the examination and repair where necessary of the culvert from 8
House to Marlimund from which apparently a large quantity of water must be
by leakage. ;

(8) The effect of the above proposals would be that a new reservoir would be

obtained with a supply to it from a fairly unpolluted area and an additional amou:
of storage would thus be secured. It is not intended that water should be passed
from Marlimund to Snowdon reservoir even after filtration, but that it be delivered
into the pipe below the latter reservoir, or it may be that an additional main from the
latter may be necessary if Marlimund has to be retained for the higher houses o

Chureh Hill, &e. ; this however is a detail to be hereafter considered, if the recom-
mendations of the Board as a whole receive the approval of Government. The surplus
from the reservoir at Smowdon would be passed to Marlimund and no more water
passed over its escape wier than is absolutely necessary 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 the three streams coming from the

. saddle and from that place of Dodabetta further west, The construction of this
reservoir will involve the acqisition of a few market gardens, and about eight

dhobies’ huts adjacent to the site of the proposed bund (these were only lately built)

must be removed. v

(10) The Board believe that this and the proposed Snowdon reservoir will g1m
all the storage capacity required to serve a much increased population through any
years of severe drought such as have lately occurred.

(11) It is _eopsidered that, when these new reservoirs are made, it wxllbe
advantageous to limit the supplies from each to certain areas of the town, thus, for
2 ;

_the south side of
ions are required.
reservoir emedies suggested
ty might probably be slightly

J! ‘Tiger stream, the silt

r valves, and the sapply to

the water which at present

 off any of the area of the upper reservoir,
, tea area and include an equal or
ever 1s a question which demands detailed
ttached). 7
roposals of the Board meet with the approval
paring plans and estimates to carry these proposals
rvices of a highly qualified officer for a considerable
in connection with the various proposals made, which
and investigation before satisfactory designs can be
therefore recommend that the municipal council should be
alch (late Chief Engineer for Irrigation), who is now resi-
nd who has a very full knowledge of the question to be dealt
- his services.
are informed that the council have already arranged to provide
lakhs for ecarrying out the improvement of the water supply and
sum is not likely to cover all the expenditure necessary, and the
trust Government will see its way to supplement that sum by what-
be necessary, so that once for all the supply to Ootacamund may be
tory basis. Any less complete measures than those proposed, the
uld be temporary and ill-advised, and therefore stron gly recommend
vements be taken up at once and made full and complete. The Board
t any other course will lead in the end to much greater expenditure than if
r proposals are accepted and the work carried out as a whole.

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

(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 pussing out of the reservoir ;,—paragraphs 1 to 8.

~ (b) The formation of a supplemental reservoir at the Snowdon Ponds or just
~ below them ;—paragraphs 3 and 5. :
~ (¢) The formation of anew reservoir in the Kodapamund Valley just below the
2% junction of the three streams coming from the Saddle and from that part
- of Dodabetta further west ;—paragraphs 9, 10 and 11.

() The improvement of the purity of the supply of the Dodabetta Reservoirs
e and the prevention of the silting up of the lower one ;—paragraphs 12

and 13.

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

. 922. In dealing with the investigations carried out in accordance with G.O.,

IS TR R
35

: fﬂNo. 689 M., dated 27th 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.




ik o 4 Anllersion’s'
1 for the nece

ites now submitted, on the
given in the letter* from the

e “gfm.;m < m 228 12,000 pers per : : f ,varrmgamentsts 66,000.

' Widk b D i : ; : er flowing into the Marlimund Reservoir
the only effective way of dealing with
the mmhmant basin, and every day that this
 because the value of land in and about

ion is being extended. Itis thought
1o to deal with the value of the lands in question
. C will give the information on which any provision it
make can be based

a valle whmh slopes away from Ootacamun
there 3ou1d benopznh lf:lssothiemdviﬁ
, in the Ootacamund water-shed. 3
: 25. It is ‘certain that the oceumnd
to the imperfect arrangements for taking to it
* - gathering ground, that along the Snowdon sl

, Russrvorr Nzag SxowpoN Hovse.
mended in paragraph 6 of the Samtary Board. _ ownoN Ho

n aphs 3 to 5 of its proceedings the Sanitary Board proposed an
of the Snowdon Reservoir ” or the construction of “a new dam some

2 Nos. 8 and 4. v sti W Su pros 3
* Piaa Yo 5. ~also for t s tension . rece s . down the valley.” The term “ Reservoir” here applied to what may

better be named the Snwdon 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
_ W nd therefore do not form any reservoir for it.

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

26. Ifthesebeoanwdoutthemfuﬁengem donbt
rains will always leave the reservoir and experience
the case it never fails, even with its |upp].y channels in the&r pmt
to meet all the demands during the following year. )

27. The Sanitary Board is ri tmemdanngﬁhatiﬂw“'dﬁe oﬂm., }
Srmanls & by Mr. Ellis in his n

*(¢) Laying an additional pipe from K to F__ .. ﬂ;@ 2; ftﬁm"« tﬂt’ Siia 34, The Survey® plan and sections connected with this will be found with the
tf)) m b TG Y our, but thumpmbabky P RIS other plans, but no estimate is sent,
L7) Belkeging whoiry, M0det Sas 02 | wise a mistake, and mtsin!ya Tun an No. (2 sheets). because it has been finally decided [see
e et ML R S i s ol L M i letter* No. 36, dated 20th November 1896,

7 Toial .. igsae More than one in 24 g 4 Appendix B. : : :
‘ - 1,38, ided for, which the presen e&” , : ST 88 to the Chief Engineer, Public Works
! i : i | - % Paragraph 4 of its Proceedi Department and his reply No. 9-C, dated
eoudwis m“ﬁwﬁyw i 3 st i kel ik 4th January 1897 that, as recommended®

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

Itered, 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 ¢ Flltenng 4

28 That these are now so out of order, as supposed by the ﬁuard,‘

: 'ngmph 7 of its Proeeed.ings. leakag ” between Snowdon ' n

the Reservoir, does not app 1

case. The Conduit has not been uncovered, but no signs of leakage from it oould A
detected even when it was carrying a large quantxty of water d - the last nort
east monsoon, and the estimates now submitted do not therefore px‘mnde anytkmg ,
repair of this work. ‘
29. As regards the Filtering of the water paased out of the rasarmlr, ﬂm lm'
been already thoroughly gome into as will

‘Nou.ﬁ,7,8and9. “be seen on reference to the documents

. : noted’ below, and plans® and estunm

See letter No. 2370, dated 13th December 1898, have been prepared by the :
with Chief Engineer’s endorsement No. 9-C., Engineer which are mcorpomtad wit
dated 4th January 1897, Appendix B. those now submitted. But in addition to
the arrangements provided for by tha

(6) KoparaMUND VALLEY—SUGGESTED SToRAGE RESERVOIR. ProPosED
Prei-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-

¢ 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

1o safe earthen bund could be constructed high enough to make a storage reservoir of

a eapaelty at all commensurate with the great cost of acqumng the whole of the

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

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

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

7 No. 1697, dated 17th August 1893, from the Ranitary Engmaar
Note by the Chief Engineer, Public Works Department, dated 2nd October 1898. .
No. 2644, dated 24th November 1893, from the Sanitary Enginecer.

Endorsement of Chief Engineer, Public Works Department, No. 862, dated st Deoember 1893, 3

¥
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o me‘ m 4 mmﬁg;dam 15 feet hig on the
: in question, well above all sources
iy cshis b e bl e izm,lmixfrom it taking the
by pipes for the use of some 600 persons in the villages of | 06 und and
yttipfnd the European houses lying along both sides of %deomi
fgough they pay water-tax have now no water laid on to anywhere within -

1 See plans Nu. 10, 18 am‘inlt.‘

but a few of them get a supply by means of an open channel from a stream known
as ‘ Sudukadu,” de., “ burning ground,” because its sources flow past a Hindu

cremation place.

38. As the schenie was worked out by Mr. Nery and hi#-estimate is now nsed, '
: except as regards the masonry dam for

* Plans Nos. 13 and 14. which a fresh design® and estimate are
the scheme is attached to the estimate.
39. The total estimated cost is Rs. 11,800. 1. Fiied

(7) Existive Domnm{t RESERVOIRS.

40. The cutting off of the tea area referred to by the Board’ is not feasible.
That area, as will be seen from the state-
ment which forms Appendix D, is only 12
acres (ineluding 1 acre of fruit trees) and
no extension of cultivation is in progress. There does Dot appear to be any manuring
carried on, and from the avalysis of the water given in paragraph 18 it would seem.
that the cultivation is not now causing contamination ; it should however most
certainly be aeqnired.espeeially;as will be seen further on, it will also affect the
proposed new Tiger-hill stream reservoir, ! ‘ ‘
41. To prevent cultivation being started on the other private lands ( 452 acres)

in the catechment basin of these reservoirs, those lands should also be acquired, which
probably might now be effected at a moderate sum, :

¢ Paragraph 13 of Proceedings,

43, The silting up of the Lower Reservoir may certainly be somewhat retarded
by the means suggested in paragraph 12 of the Board’s Proceedings, but, the reservoir
is of little consequence for storage and its life at best can be but short. This being

(8) Prorosep Npw Reservorz,

44. The Snowdon and Kodapamund valley sites not being avaﬂable, as explained
above, for the required storage reservoir supplemental to that of Marlimund, it became
necessary to fix on some other site, and after careful examination of all apparently

Dow prepared, his detailed description of

ity, &e., of the proposed
emr.:nee ’these particulars,
the back of “Tiger-hill ” and

' further up that stream than
Dodabetta reservoir ; and

t area is 100 acres, which at a small
06t may be increased to 1082 acres.
~ Of this less than 24 acres are private
~ property and only 185 acres is under
. tea cultivation, so that the acquisition of
' COSt a comparatively small sum. Besides this natural
g;isﬁnn,upper reservoir would by means of a chanpe] 3
be available whenever that reservoir js full, and for a
Luses nearly the whole of the run off. A run off of 1 inch
catchment area of 242 acres would fill the

pth above the outlet pipe, as designed, the
of water retained in the reservoir would be approximately
or sufficient at 20 gallons a head per diem for upwards of 4
lg;ﬂﬁovporsons, that being the number to be provided for (see
he north side of the lake, and it is for that portion of Ootacamund,
erstood that the reservoir is specially proposed. It will therefore

lly capable of entirely taking the Place of the Marlimund reservojr for
months in the year, though its drainage area is not sufficient to permit of its
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.

, Water froxﬁ the Craigmore Block Stream.

.. Grms. perlitre ., e g L ee 0040

Volatile solids .. do. do. . e ¥ e s+ 0020

5 Chlorine s do do. 2Y o il ek e 0-001

Total hardness ! o &4 s Clark’s scale - , . «+« Trace.

Permanent hardness 8 Ly S do. do. ¥ sie - Trace,

- Free ammonia ., Milgrms. per litre P i 44 «« Trace.

Albumenoid ammonia do. dolis i L s &: «s 0064

Nitrie acid dow:  vl@losie o iF (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.

1. 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 11 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 j udging from the




opinions expressed in connection with the Marlimund Rese
80, it is deemed proper to bring the matter to notice.
valleys which are at all flat be found without veget;
certainly none will be found near Ootacamund which
more or less perfectly developed. wpt Tl

52. It may be possible by desiccation, or some other means, to so deal witk
swamp before the reservoir is brought into action and it is covered with water,
destroy or neutralize any deleterious elements in the soil, but if this is not practie
then rather than it should cause the rejection of this excellent site for the rese
the whole of the offending soil had better be removed, though this would b
expensive operation, and the disposal of the spoil on the steep hill sides above the
water-spread would be a somewhat difficult matter. It should be noted that the
design provides by means of a large ¢scour-pipe,’ for laying the bed of the reservoi
dry at will. . : {5 — -

53. The total estimated cost of this reservoir exclusive of any compensation for
private land it may be decided to acquire in its catchment basin is Rs. 47,400.

=& 1\»
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54. As regards the conveyance of the water of the new reservoir to, and its
distribution over, the area, the present supply of which it is intended to supplemen
there are two systems which may be adopted ; one that of keeping the new sup; y

~ entirely separate, the other that of joining it on to the existing main above where it

branches off into its distributing pipes and so making use of them. In either case
the new main must be taken for 10,375 feet to Charing Cross, but in the former

‘'system there would from that point be required some 89,000 feet of new distributing

mains, whilst in the latter system, 3,716 more feet of the new main itself would take

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

: pipes. The latter arrangement is so

Plan No. 22 (3 sheets.) greatly the cheaper, and, it is believed,

_ - so much the better, that it is 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 haveti
descend is rather more than 600 feet below

? Shedden House and Hall. the oatlet pipe of the reservoir, and as so
Farley. great a head would necessitate an umun.i,
Prospect Lodge. : thickness of pipes for some distance, it is

Wrex Hurst, &ec. proposed to put a « break-pressnre o i

reducing the head by nearly 100 feei;; eveJUSt below the Dodabetta Lower Reservoir.

the * reducing-valve ” (to be mentioned f n with this reduction the pressure when :

give an ample command of the houges 2 tha by b ey o partially so, will

t i i : i
system, and also of the houses which wii dlcly?).vl:ttzs above the influence of the present

proposed new road. before_ long be builtalong th&’ i:

66. The supply thus given to the hi

occasional failure, but this would siny gh level houses may possibly not be free fmm ¥

the new reservoir was run dry.

¥

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

s u ”» : the outlet pipe of Marli ‘ i
The “ Sump  above 8t. Stephen’s Church. and 226 feet l:vae the ::ll}l?t(iln?mmaino;:

the proposed point® of junction of the new ;

13

the 240,000° gallons to be provided
. should be deliverable in six
that is at the rate of 332* gallons
nute, a 6-inch diameter pipe will
‘have to be used. This will be laid for
 the first 1,100 feet along the left bank of
- the Tiger-hill stream and then across, or
ust below which the ¢ break-pressure ” tank
‘along the track of the existing main of the
7 corner on the Coonoor road, and from there it
Charing Cross where a ¢ wash-out ’ valve with pipe to the
ded. From Charing Cross it will run along Church-hill road to
ear St. Step gate and thence along the road and path beside the eastern boundary
the , ure 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
or the pipe track.
9. As the pipe passes along the Cloonoor road from Walthamstow corner to

@,ﬁnys Cross, water can be taken from it to the houses along that road and ¢ Old

road for the supply of which from the Soutk 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®-

0t Bat lnlletter 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

gﬂlbns per _diem and this the proposed main can easily carry in addition to the

40,000 gallons which it has to take on, as above explained.

60. 1t 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

Teservoir 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 tlie estimates herewith, but may be carried out from ordinary Municipal Mainte-
nance grants. '

62. It ishowever 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
Paragraphs 25 to 28. one by diversion of a stream

above Government gardens 23,900
() To provide Filtering arrangements and a service reservoir

B e 314 30, at the Snowdon Ponds

- site o AT 5 66,000
(¢) To construct a Pipe-head reservoir on the Kodapamund Valley .
Paragraphs 35 to 39. stream .o .o ‘e 3,740
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(9) To acquire the private lands lying in the catchment basins of

DI . Dodabetta reservoirs, and
m@edtnm reservoir, and also about 9 acres of survey
d No. D/267-A in connection with the * Old Ooty ” :
snpply U Geen o NN .vl:-o_ B30 e ., bR 5 .. Nom

* Paragraphs 31, 40, 41,48, 62, the }_Mm:hmtmd- reservoir,

BEAEEe. O dak

ve

64. It is confidently believed that if these recommendations be carried
‘Ootacamund will have a never failing supply of excellent water, i

QOTACAMUND, GE I Tl
8th March 1897. rift o (Rigmed), o & T, WALOH, mrcx. |
 APPENDIX A. e kel
From S. CRANSHAW, Esq., Municipal Engineer, Agra Municipality, to G.T. WALCE

4 Esq., M.LC.E., Uotacamund Water Works, dated Agra, 21st January 1897, No. 45.

‘The reply to your No. 57 of the 15th instant, IThave much pleasure in giving you the
information asked for— = 235k At faag _ A
For 300,000 gallons "in 24 hours a revolver with 7-inch inlet pipe costing £450 F.0
London would be sufficient but I would in order to be for an increase of npti
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 9,8¥0 foot pound per minute or, say, 3 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 punchi uired is 14 cwt,
which at Rs. 4 per ewt. would be Rs. 56 and the annual quantity of punzg;l;:’}or renewals with
a 3-lac delivery would be about 36 cwt. '.t_’h_e price I have given does not include the water b
to and from the revolver or belting for driving same, but includes driving fitted with &
and loose pulleys, cast-iron pedastal bearings for cylinder and foundation m The cost of
freight and landing charges you will be able to work out for yourself. :
My annual maintenance charges on 8—10-inch revolvers passing an average of 1 e
g&llonsyda.ily is about Ks. 500. , | viod i3 i m“m
Trusting the above will be satisfactory. b ' (s Bl ‘,
P.S.—If you have not steam-power available arrangements can be made to drive it by
bullock-power. i - ;

APPENDIX B. 3

From G. T. WALCH, Esq., m.1.c.E., Ootacamund Water Works, to the Chief Engincer, Public
Works Department, dated Ootacamund, 20th November 1896, No. 3b.

As T anticipated,* I have failed to find any site for a reservoir which will rendé_i' the
* See piragraph 5 of my letter, dated 23rd November 1895, :}:: lﬁ:ﬁ'ﬁ?&g fzgethbga:uh;}l;if mﬂ > °’.; -

i printed with PM.G., No. 298-W, dated 24th January

o able, it would however be possible to make a

useful little supplementary reservoir at the site
- of the Snowdon ponds. i 2

2. That site however will'be required for filter beds and service reservoir if filtration of th;

Marlimund reservoir water be decided on (see note of Acting Chief Engineer, Publi il
Deprtment, dated 2nd October 1893, No. 3249-C, and reply of tho Sauitary Bogiens to Ger:

ernment, dated 24th November 1803, No. 2544), and I therefore request that I may be informed
of the decision in the matter. ' ‘ 3 ) i &

rements so thoroughly ash
iron in Anderson’s revolers, an{i
works sand filter beds, fitted with
r before starting, for regulating the
: al examination and the rejection of
al iy beds beThe rxg:(tlive pfcr)wer required for
of this sm ) as offering difficulties,
r, method would &ﬂm userzg;olarite combined with sand

1t instead of either of the above methods be advantageously

by subjecting it to filtration through porous gravel land and
and sub-drains ; but I am not aware of a suitable plot of ground
‘ %ﬂummd It would however be in the interest of economy
1ing the scheme should search for such d between Marlimund and
hi(l:tu method would be cheap and effective, I need not remind you
cal of water.

&

: 2 A an . Endomment NO. 9‘0.
Gfﬂ!;ﬂnitary Commissioner’s letter forwarded to Mr. Waleh with reference to his

dated 20th November 1896, and with the remark that it appears that filtration of the

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

.
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- S1aremesT of areas in the natural catchment basin of Marlimund reservoir.

@l

L
: & : Private property.
3 AOEEE & ~ Government
' te. &
Burvey . b Not cultivated and
field No. Blue gums, vy Remarks.
‘Acres. " Cents. Acres. ' Cents. Acres. Cents.
C
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C !
ST A ek o P ee 2 o 42 ¥ g
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10

PO 76 12 45 70 11 65 X 50 | Total, 133

.. .o .. Ee XY Y acres 87
: ; § s cents.
C 7.
088 i e 9 12 . o v . :
'  Ooracamusp, " (Signed) GEORGE T. WALCH,
Total* .. 75 85 1 96 84 64 15 : ~ 8th March 1897, M. Inst. O.E.,
* Total 272 acres 15 gents. approximate.~Nore.—In Appendix A of report with P.M.G., No. 286-W., dated 1st "{é‘ S
February 1882, this is given as 268 acres. ;

Ootracamuxp, 4 (Signed) GEORGE T. WALCH,
8th March 1897, M, Inst. C.E.
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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,

irs,

(3) The Dodabetta reservo
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giril

i Im %Wﬂﬂmkm for filter bednndlmioe Teservoirs,
may b ) b‘ if Anderson’s revolvers are provided the size of the filter

The savin

d by about one-half as the rate of filtration can be nearly do
. bg in this case would be about Rs. 1 | ix A of Me, W
repor oty A e yonil ) cut Re. 18,000. Appendix A of Mr. W
buto ﬁigil egtﬂ!fiﬁ information about the annual maintenance of Anderson’s reve

re who have recently

Ootbagniiih cannot clearly make out what would be th i
otacamund. g g 00kt in the uaitl they are unable to
igned)  D. McNEIL CAMPBEL il it in their experience
) CAMPBELL, C(t),l':il:;‘l’ R.E. : 4 %ha'plopt:]hauon re1;¢11n<hu§i
'Ehg“"“; ] respectively the Marlimun

& i3 g, dea Y :
Endorsement—No. 328 D., dated 25th May 1897,
Transferred to the Local and Municipal Department.
(Signed)

— e =

ORpER—No. 2156 M., dated 2n0d October 1897,

In G.0.,, No. 298 W., dated 24th Janua

dated 27th Feb
phrensnilet, th;'l;ary 1896, Mr. G. T. Wale

]%th August 1895.

Wallah whicks b s bbbt o oL, e

(1) To line the existin -
: s g Snowdon channels with
divert into th ern 8 with masonry and to
ment gardense ? <.)nth & .eha.nnel Sioeam. stings the Kigeeny

(2) To provide filteri ARG L g SRR OE g
@ T Snowdon ponzllxl;g arrangements and 4 service reservoir at the
o construct a pi b 4 s .. ‘o
4T stroam ., [P need roservoir on the Kodupamund valley
0 conduct the water from Shin:s B L5 %3 .
along the Kols 18 new reservoir to the houses
hii 4528 Vannarpettg road. a:nd to the vmages of Kodapamund
°t§';§mﬁ°fh acn:,:per o reservoir ‘on the stream Boviss
Hi g 8 Lraigmore forest reserves at the back of ("f;g;, :
6 T O T = - b4 ol .o ?
(6 °t lfgng;ligzi Ifge mr af‘;”mn‘ t.ISlits reservoir to the * Slil;lp % :)1.1 b
. 1 ve St. § ’ '
connect with the present distribi:g?e:y:te ([);mrch and there

23,900

3,740

8,060

Al EmT

yEre .. 1,87,700
< Mr, Walch also re : ,
$3e 8 sy commends t ;
:::;Ehm?nt,_bas{ns of the Marlimnidhaz;e%%?twn of the private lands lying
oty b Tiger Hill, and of about ni 3
oty qilpply. nine acre
2*The Chief Engi bl - |
ngineer, Public Works ) ;
on of anew 3% b Works Department i
bimscl Ghere whi b o a7 Tl i wmneconary an ac

Total

_ uggested i P
drrangements at the Snow%gon ;ond};y . s %;rglifee?ut. A
. cons
: the Marlimund reservoi :
ax:i qusiders- it sufficient if t‘};(;uﬁ these expensive arrangements ne
if the private lands
'eservoirs are acquired.

3. The G ;
Teferred to ik ) (e Rt e On
Y :

lying in the catchment areas of the Marlim

D. McNEIL CAMPBELL, Colonel, R.E.,
Secretary to Government, P.W.D.

hry 1896, recorded in G.0., No. 349
was requested t
thel il mprovement of the water-supply of ((}otacamm?ddi;a :c :P dﬁx:n‘ 3
ations m%d.ehby the Sanitary Board in its Proceedin piog 05286“4 wit
Works Department, fo ith the first paper read above, the Chief ’Eng.ineer""-

. t th ¥
hs estimated cost, are brie 5w Tellowr :e_proposals made b

66,000

betta reservoirs and th in the ;
F e propo
s of Iagd in connection Wgth%l::?glgﬁ A
ders that the ¢o Di $ 2 I
: as accordi 0 donslrmee i it
ample supply of water in the Marlimundr r}azgr:gir]g.tx%lres&
lso as to the Alariia !
Vater of the Mo of the inhabitants of Ootacamund has ﬁf&: 2’;1‘;11;::8“ lst cs%nt}:e
e 0 e
: TR LRy : ed ‘
rt and hird o r. Wald's proposls e b
und and Dodabetta

e W hief Engineer with :
(3) and (4) of Mr. Waleh’s recomm(lmdartﬁi!g;:da:do 311: :g;’ts '
‘ ‘works

y a most wholesome water. In
hat the scheme for the filtration
ind to be necessary hereafter, it

“cons necessary to acquire the catchment area
{0 doubt if this area were manured to any consider-
ter would be deteriorated ; but under gection 145
998-A of the Madras District Municipalities Act IV of
“of 1897, the municipal council has sufficient powers
eas of sources of water-supply to maintain them in as
yably be required ; and it may for this purpose, on
of compensation, prohibit or regulate the cultivation
e or the irrigation of land in any specified manner, if
tion is, in the opinion of the Sanitary Commissioner,
The Sanitary Commissioner is accordingly requested
ivation, if any, and of manure, which he considérs
the catchment basin of this and other water-supply
r is also requested to see that no Government land situated
luding that mentioned in the following paragraph, is granted
previous sanction of Government.
construction of a new reservoir on Tiger Hill, His Excel-
ey the Governor in Qonnoﬂebmdem that, as no immediate necessity for an
dditional supply from this quarter has been shown, the proposal may, as recommended
y the Chief Engineer, be . As it may perhaps be desirable to carry out
\is work at some future date, when the population of the town expands, as it may
S( > expected to do, the Government is of opinion that the municipal eouncil
vould be well advised to acquire at once that portion of the catchment area which is
private pmgﬂy since the cost of acquisition will probably be much less now than it will
 bein 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
SS ~ submit the same to Government at an early date. The municipal council should
Lot He - réport whether the proposals now made by Government in regard to the improvement
iy : :  of the-water-supply of the town meet with its approval. Its reply should be expedited
o 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
" %o him of the balance of his professional fee amounting to Rs. 1,830, -

yarE

o (True Extract.)

G. 8. FORBES,
Secretary to Government.

To the Chairman, Municipal Council, Ootacamund.
,, the Uollector of the Nilgiris.
,, the=Public Works Department.
» G.T. Walch, Esq.

Exd. A. Raitt.
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No. 2156 M., 2vp Ocrones 1897.

GOVERNMENT OF MADRAS,

LOCAL AND MUNICIPAL DEPARTMENT,

Reap—the following paper :— ‘ : hy:
¥4: $§

Endorsement, ia the Public Works Department, No. 328 D, dated 26th
Read—the following papers : — Jl

Letter from G. T. Walch, Esq., dated 15th March 1897, i e :

Note by the Chief Engineer, dated 25th May 1897, No. mn g il
There are at present three sources of water-supply for Oota ;
(1) Marlimund reservoir, = afern:

(2) The spring above: OM (Goty 1446 Hih batiunt Wl
| (5) The DodKetta sedsbreire, it ot o 11
and Mr. Walch proposes to improve the supply from Marlimund hath i o
- m "

quality and to add two new sources of snsg:ll;ione' gl;iupe ot m‘:: gme ,

pamnzndTvalley and the other a new reservoir at the back of Tiger Hill. T 3

_ 2. The improvements to the Marlimund sapply consist. first.  in lnine ehe

existing Snowdon channels with masonryand b m&ymm"ﬂmﬂgt,h em lmmth g &E .

by diversion of a stream above Government Gardens, second, in provi 184 ﬁmltmmg i
arrangements and a service reservoir at the Snowdon pond‘site’, If the first of ﬂm;
improvements 1s carried out, Mr. Walch states in paragraph 26 of his thas'
there need be no doubt that the north-east monsoon rains will always leave ﬁ:ef
re,‘;f;l"_"“' full, and experience has shown that when this is the case, it never fails, even
(‘i” 1 1ts supply channels in their present imperfe state, to meet all the dea;mnds
uring the following year.” If this is accepted, there seems to me to be no reaso fo .
the construetion of the new reservoir at Tiger Hill, B : 1) % Or

3. Mr. Walch’s statement is made from e- rience, and thé Borltiditanine

that he is correct, but it will perhaps be as weixlpl?o test what he s:ey:nl;ybggli:-g: e

4. Supposing the reservoir to be empty at the beginning of i

. at the th i
monsoon, say, 1st June, the average rainfall during that mon's%on’, ls: ;g;ﬁowfsz
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 gallo;m the catch-
ment area being 528 acres. The amount used at 20 gallons per head for 12 000
persons would be 29 million gallons, and the évapbration and absorption, taken at’ 24"
over the whole water-spread of 18 ac uld-be 9:7 million gallons : therof, re th
balance left in the reservoir at end of the south-west monsoon, or on 1st Oc'liobéro ‘ 3 ‘
bo 836 — (20 4 97) = 4449 million, sdy, 45 million'gallons, .« . -

5. The average rainfall during the north-east T et Y
January, or 3 months, i§16-19", and supposing Qne.»fm?gfn"s-ay" s:‘gcgb\rg _!bt:*'“l i
off, the supply received would be 472 million gallons. The q ntit;r used (iunn :}?-l‘l ;
period will be 22 million gallons and the evaporation and absorption at 127, 4-8 mgigﬁo‘l:‘f
or 1st January, there will be

gallons, so that at the end of the north-east monsoon,

815 - 4TT) — (22 + 48), or 659 million. gallons, which would much more than

‘the reservoir, its capacity being 54'5 million gallons. Now from lst January to

some or not, and,

1s and the evaporation and

the total quantity required
ill be 3-8 million gallons in
that po credit has been given
Juneé and the average of these

| meet.all requirements as regards
cen the worst view of the case, for
the Tun-off I have allowed is low, and
> whole water-spread of 18 acres is, no
in the absence of correct information I have
afe side. . It must further be remembered that 20
ion 25 per cent. greater than at present is a very

undue wastage is prevented) that it will ever be used
ation m%g"!ﬁ*‘mﬁytheﬁiéré be safely asserted
the supply in the Marlimund reservoir will be ample.
: “registers for the past 7 years the variations are trifling, the
. vear giving a rain “Mﬁiﬁf n(f the best 64-9”, the average as taken in the
ng calculation being 49-27.

9 l 0 the uality of the water in the Marlimund reservoir, I believe it
s boea condomned on sacount of the: poat soil i satchmont and bed ind owing to
~ the chemical analysis being unfayourable. Tt 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

such hea nditure is incurred, it would be well if it could be shown
t%,mi%m of thevy pe?)?)ﬁ Ootacamund has suffered by the use of the water. ‘It
is well known that chemical analysis is useléss to determine whether water is whole-
' ‘as Mr. Baldwin Latham, one of the greatest authorities on Sanitary
ering, 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 ard therefore more to be
depended on than theory. In this I am supported by the late Sanitary Commissioner
for Madras, Surgeon-General M. C. Furnell, ¥ L.r.R CS8., whoin bis letter; No. 96, dated
31st January 1884, to the Chief Secretary to Government, .wrote as followg 7—% The
outcome of itall is that, if water has been drunk with impunity by People without an ¥
injury to health,: it-would be folly to condemn it because cbf_amlsts' demonstrqte 1t
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. Pole, F.R.s., 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 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 part.lcles of the vegetable
matter which render it brown in colonr. = 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 1t 1s 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 faney, theory,
as I have secen 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, T would
follow Mr. Walch’s suggestion and acquire the private'land in the catchmedt 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
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and all that is necessary to ) is to improve the Marlimund reservoir as suggese ~:. ary 1890, recorded 1n QAO-,_.X?. 349 M,
Mr. Waleh. The objection to this is that some houses on high ground to the north - & to_draw up plans apd
will not be supplied ; but whether it is advisable to expend Rs. 86,000 (cost }dﬁg ‘ : ot of apply 0 and in accordance with
Teservoir and piping) fo sttain this object is a question that otbers must decide, ‘ lings, No. 2286, dated
Pipe Head Reservoir on the Kodapamund Valley.—This is, I consider, a very neces o | Engmegr, lI)_’u:;m
sary work and will supply some houses that pay water-tax though no water 18 o sals made by Mr.
The details have been carefully worked out and the cost will be Rs. 3,740. All i Y o
I would therefore propose to do at present as regard the water-supply of Ootaca T RTRTENN BS.
is :— b § it stream above the Govern-
bt : » e . 28900
- 1st.-~To line the existing Snowdon channels with masonry and (3 ‘and a service reservoir at the - _
. bring more water to the southern one by diversion of a B thiion it o8 cwibow T asi 66,000
, . oo aboe:Goveresint Berdeie: s |isd s bl BRI d reservoir on the Kodapamund valley
2nd.—To censtruct a pipe head reservoir on the Kodapamund valley * BB by aioeaen haadiaqiq Boi1ies 3740
‘ 3rd. Tm°..ti1 fivate lndn byt in the catchme A avb o o ; h’x:hi' 3‘:‘: rnervm;f to the houses
a0 ; ire va al ng 1n the c n 128 % 1g ”’ , . 3 E: d
"~ the :rlimnn and Dodabei:tszl reiervoira e ' as s Cost unknown, : sy v R | n(f‘t:“ '?.hc“ ¥ :Kp d“ .pamm:. 8,060
: 5 gl it O o [fos ) 4 A (5) To const: her new retervoir on the stream flowing
8. In case, however, my views are not accepted and it is still considered advis : : ¢ D gh the Craigmore forest reserves at the back of iger
to construct the Tiger Hill reservoir, it is necessary that I should make some remarks | v RIRORS s Brt) g anananon ook tiaraoanyil] e 47,400
aboutit. The catchment area as proposed will be 242 acres or not half that of the A mnduct the water wﬁqam‘w;b (t,%o ;‘hSum :h on
i ir. Therefore it cann ' consi ' f : P main above St. Stephen’s Church and there
Marlimund reservoir. Therefore it cannot by itself be considered as a sure supply for : axt 3 A iy diatrx‘bntar; !’mm R a0 g /

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 ‘ i3 .
- Anderson’s revolvers are necessary as the water will probably become discol Om'ﬁﬂ-" : X gy : ah,;d ridsda ds + ; Bilt ai: ot § eqorlowy !

Sae o T R LD AR CHRAT e i a 1 -4 L ath : : : also recommends the acquisition 0 e private lands lying in the

- sp0, B The RBLy advantage I can see in constructing this reservoir is that it wm’ ¥ te ; of the Marhmund and I}q’dabetta reservoirs and the pr)op«;gsed new

Hill, and of about nine acres of land in connection with the ¢ Old

Total .. 1,87,700

mand the whole of the northern part of Ootacamund, and if it is decided to construc
it I would suggest that the supply to be drawn from it be limited to that required fi
" drinking and cooking purposes, say, b gallons per head per diem.  The capacity we
. then be enough and the Marlimund water be used entirely for flushing drains, te)
roads, extinguishingfires, &e. This would necessitate the new reservoir havi : : _ S M
_entirely separate pipe system of its own, but this, 1 believe, would cost less th mself there will be an ample supply of water in the Marlimund reservoir if the first
. Rs. 66,00u proposed to be spent on the filters, service reservoirs and An ) : ~the improvemen wts suggested by him is earried out. Also as to the filtering
. revolvers at the Marlimund reservoir. 1 At oaiig i : et i
10. The scheme for the Qotacamund water-sipply has been most carefully
out by Mr. Walch in a very short time and it is only necessary for me to menti n
ortwoofthpdetaﬂs.‘ by :
Kodapamund Valley Scheme.—The details of the piping are not complet .
these can be supplied by the Sanitary Engineer. Hha M
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. =
_12.71 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 muintenance of Anderson’s revolvers,
bat from it I cannot' clearly make out what would be the cost in the case ‘of :
Qotacamnnd. i 1 i1 IS I 5 V ¥ i ' g ‘”;}‘“’&’5 ;
_(Signed) ' D.McNEIL CAMPBELL, Colonel, RE., '
s vib , Chicf Engiticer, "
Teslro L SHEY - DIRR T e

' &dhleiEngmeer, ‘Public Works Dephffment; considers that the construc-
new reservoir on Tiger Hill is unnecessary, as according to Mr. Walch

rranger \ents at the Snowdon ponds, the ('hief 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
3 and if the private lands lying in the catchment areas of the Marlimuud and Dodabetta
reservoirs are acquired. i ¥
3. The Government agrees with the Chief Fngineer with regard to the works
referred to in items (1). (8) and (4) of Mr. Waleh’s recommendations and the works
~ ghould be carried out at once. These measures will seeure a sufficient supply to meet

~the requirements of the town for some time to come, and nothing more 1s necessary,
~ atall events, for the present. ‘ o
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 hw(‘z‘euﬂy
had extensive practice in Octacamund, and has ascertained that they are unable to
ascribe the causation of diseise to the use of that water, and that in their experience
they did not find any difference in health or mertality among the population residing
north and south of the lake, attributable to their using respectively the Marlimund
and the Dodabet{a 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. Irit is found to be necessary he/eafler, it
may then be taken up. :

5. Nor does the Government consider it nocessary to acquire the catchment area

of the Marlimund reservoir. No doubt if this area were manured t) any consider-
able ,‘exten"tpthe ‘quality of the water would be deteriorated’; but uner section 145

Endorsement—No. 328 D., dated 25th May 1897. it Ol
- vodd e
i Transferred to the Local and Municipal Department. 8o

. (Signed) - D.McNEIL CAMPBELL, Colongl, BF... .
Secretary to Government, P.W.D.

-
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such cultivation, manure or irrigatic
injurious to the public health. The Sa
to re as to the kinds of cultivation,
should be prohibited within the catchment this ar
reservoirs. The Collector is also requested to see that no Gove
within any such area, including that mentioned in the y
to any person without the previous sanction of Government. m

6. With regard to the construction of a new reservoir on Tiger Hill,
lency the Governor in Council considers that, as no - nec
additional supply from this quarter has been shown, the proposal may, as r¢
by the Chief Engineer, be postponed. As it may perhaps be desirable to
this work at some future date, when the population of the town expands,
reasonably be expected to do, the Government is of opinion that the munici
would be well advised to acquire at once that portion of the catchment area
private property since the cost of acquisition will probably be much less now tk
be in the future. It also seems desirable that the private lands in the
basin of the Dodabetta msemm«l be acquired now. The Collector is
ingly requested to make an esti of the cost of the acquisition of these
submit the same to Government at an early date. The municipal council
report whether the proposals now made by Government in regard to the imp:
of the water-supply of the town meet with its :gproval. Its reply should be ex
g0 that no time may be lost in beginning such works as it may be deter
carry out, especially those mentioned in paragraph 8: ¢ . UEL L0

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

NS

(True Extract.)
Secretary to Got . ;l |
To the Chairman, Municipal Council, Ootacamund. i oot Binosii N
,» the Collectoy of the Nilgiris. P .
,» the Public 4
» G. T. Walch, é‘
gﬁ*"“&."‘r I
“ 5 iﬁ.-V"‘" : i
4 L
#
: ; y &4 ’
L » “ 7 wa,ter-supplyf "'.;g# :
: ; Passing orders on th ; ‘
e jot otacamund, T mfsimly of Ml‘ G. T. Walch for the improvement of the i of
B % g }
k‘{; . ; /
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B egien

GOVERNMENT OF MADRAS. e R

LOCAL AND MUNICIPAL DEEARTMENT.

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. 327 D.

Fep
' There are at present three sources of water-supply for Ootacamund—
- (1) Marlimund reservoir, : -
(2) The spring above Old Ooty,
(3) The Dodabetta reservoirs,

i 0 i both in quantity and
Mr. Walch proposes to improve the supply from Marlimund ]
zﬁiﬁty and to agd EWO 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.

i i i in lining the
2. The improvements to the Marlimund supply eonsist, first, in g
existing Snowdon channels with masonry and bringing more water to the souttgﬂz r(i):;

: ments and a service reservoir at the Snowdon pond site. If the ﬁJ‘st of these
?x;r;;g\iments is carried out, Mr. Walch states in parggmphﬁ(} of his rgport that
¢ there need be no doubt that the north-east monsoon rains will always leave the
reservoir full, and experience has shown tha.t when this is the case, it never fails, even
with its supply channels in their present imperfect state, to meet all the demands
g year.” If this is accepted, there seems to me to be no reason

by diversion of a stream above Government Gardens, second, in providing

during the followin, s is ace s
the cc;gnstruction of the new reservoir at Tiger Hill. =L

that he is correct, but it will perhaps be as well to test what he says by ﬁgmes

4. Supposing the reservoir to be empty at .the beginning of the south-west
ety ugagr ; 13: June, the average rainfall during that monsoon, 1st { une to Ist
October ,(4 months), is 21+78"; and supposing one-third of this, or, say, 7", to be the

2

5 amount received into the tank would be 83:6 million gallons, the catch-
fnu;:lf itfa,r:: ebeing 6528 acres. The amount used at 20 gallons per head for 12,00(')'
ersons 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 the
balance-left in the reservoir at end of the south-west monsoon, or on 1st October, would

be 836 — (29 + 9'7) = 449 million, say, 45 million gallons,

. The average rainfall during the north-east monsoon, say, 1st October to 1st

J: anua5ry, or 3 montghs, is 16-19", and supposing one-fourth of this, or, say, 4', to be run
off, the supply received would be 473 million gallons. The quantity use9 during this
eriod will be 22 million gallons and the evaporation and absorption at 12", 4-8 million
A 1lons. so that at the end of the north-east monsoon, or 1st January, there will be
(45 - 4T7T) — (22 + 4'8), or 65°9 million galldns, which would much more than
| th Now from 1st January to

fill the reservoir, its capacity being 54°5 million gallons.

‘_  has been condemned on adzount of the peat soil in catchment and bed a
~ the chemical analysis being unfavourable. It has therefore been consider

55 - Engineering, says, “ the impure water of the chemis
- water, nor was the pure water of the chemist alwa

~ depended on than theory.

f Do

. effect to which water even from the highest land is liable,
~ peat. Most of these high lands contain in certain spots masses of decaying vegetation

tle doubt ;

.

reason.

#

/ O g ; 80 that the total quan it ;7,, : o
that there would still be 3-8 million-gallons in

‘ January and 1st June and the average of these
that there can be no' doubt that the Lgtfarlimund
1’8 proposals will meet all requirements as regards

* point have taken the worst view of the case, for
‘catchment area, the run-off T have allowed is low, and
rption over the whole water-spread of 18 acres 18, no
- 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 ffor a population 25 per cent. greater than at present is a very

e 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 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

' foregotog caleulation being 49-27. ¥

6. As regards the quality of the water in the Marlimund reservoir, I believe it

nd owing to

) infs . ed 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,T still think
that, before such heavy expenditure is ncurred, 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 sjgrc,aal;eﬁ;t authorities on Sanitary

was not always unwholesome

wa . ys 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
In thisI am supported by the late Sanitary Commissioner
for Madras, Surgeon-General M. C. Furnell, ™ ..k c.s., 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 an y
_injury to health, it would be folly to condemn it bec
-+ contains so many hundreds or thousands of grains o
- Objections are also taken to the Marlimund water beca
- are peat. With reference to the former I will quote from W. Pole, r.r.s., a great

ause chemists demonstrate it
f organic matter per litre.”
use the catchment and the bed

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

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.” 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 faney, theory,
as I have seen no reason given for the assertion. I am thereforo 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

be remembered that no credit has been given

namely, to discolouratioﬁ'b‘r»
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ofore of opinion that the new Tiger Hill reservoir is not requi
 to ﬁ is to improve the Marlimund reservoir as suggeste
eotion to this is that some houses on high ground to the nort
% %’& whether it is advisable fo ex&e‘nd Rs. 86,000 (cost of
 reservoir and piping) to attain this object is a question that others must decide.
Pipe Head Reservoir on the Kodapamund Valley—This is, L consider, & very SeCey
sary work and will supply some houses that pay water-tax though no water 1s laid of
The details have been carefully worked out and the cost will be Rs. 8,740. All tha
T would therefore propose to do at present as regard the water-supply of Ootacam

.

'.»%iﬂnh' The

 will not be supplied ;

L RS.
1st.—To live the existing Snowdon channels with masonry and VL it
bring more water tothe southern one by diversion of a :
: d_ : Tstream above Gove}:;lient Gardens S g £ 23,900 Heybbgs Shan
2nd.—To construct a pi . reservoir on the pamund valley Kodapamund - :
dtroam <. v asrc 140 [ “?l.ef 3,740
» reservoir to the houses

8rd—To a uire the rivate lands l;yi‘ng in the catchment area of

the Marlimund and Dodabetta reservoirs .. . «s  Cost unkn  the villages of Kodapamund

.. h L g . ‘ﬂ LR 8’060
oir on the stream flowing 12
reserves at the back of Tiger 771
S AN e ois .. — 47,400
reservoir to the “ Sump” on
Stephen’s Church and there
butary system. .. .. 38,800

Total .. 1,87,700

8. In case, however, my views are not accepted and it is still considered advi
to construct the Tiger Hill reservoir, it is necessary that I should make some ren
about it. The catchment area as proposed will be 242 acres or not half that of
Marlimund reservoir. Therefore it cannot by itself be considered as a sure supply
the whole of the northern portion of Ootacamund now supplied from Marlimund.
water is said to be very pure, but the bed of the reservoir contains peat as at M
mund, and no doubt after a time the Sanitary authorities will say that filters
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
mand the whole of the northern part of Ootacamund, and if it is decided to const
it I would suggest that the supply to be drawn from it be limited to that requi
drinking and cooking purposes, say, 5 gallons per head per diem. The capacity wo
then be enough and the Marlimund water be used entirely for flushing drains, wate i
roads, extinguishing fires, &e. This would necessitate the new reservoir having
entirely separate pipe system of its own, but this, I believe, would cost less har
Rs. 66,000 proposed to be spent on the filters, service reservoirs and Ande:
revolvers at the Marlimund reservoir. W

10. The scheme for the Ootacamund water-supply has been most carefull
out by Mr. Walch in a very short time and it i v
i twyo kit ry shor and it is only necessary for me to menti

Kodapamund  Valley Seheme.—The details of the pipi ot
these can be supplied by the Sanitary Engineer. 10! petng A Aok O

i, 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 Pﬁltrat(':on czxf lgt?eoxfe:zlll-f ﬂl;;:
The saving in this case would be about Rs. 18,000. Appendix A of MS;' Wa
{)e%oré:r glvegtsolme mfo:ma;tmlll about the annual maintenance of Anderson’s ;evol

ut from i : . ¥
Ootacaml:lln x cannot clearly make out what would be the cost in thg case

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

’

ds the acquisition of the private lands lying in the
und and Dodabetta reservoirs and the proposed new
bout nine acres of land in connection with the « Old

Public Works Department, considers that the construc-
Tiger Hill is ulinecessary, as according to Mr. Walch
upply of water in the Marlimund reservoir if the first

by him is carried out. Also as to the filtering
ydon ’ponds, the Chief Engineer considers that unless it can be
of the inhabitants of Ootacamund has suffered by the use of the
nund reservoir, these expensive arrangements need not be undertaken.
ient if the first and third of Mr. Walch’s proposals are adopted

o lands lying in the catchment areas of the Marlimuund and Dodabetta
‘Gove t agrees with the Chief Engineer with regard to the works
jtems (1), (3) and (4) of Mr. Walch’s recommendations and the works
jed out at once. These measures will seeure a su_ﬁiment supply to-fieet
\ts of the town for some time to come, and nothing more is necessary,

events, for the present. . :
4. With regard to the quality of the Marlimund water and the necessity of filter-
: “’m Govemment' has consulted some of the medlc?,l officers who have recently
; i § ngvé practice in Ootacamund, and has ascertained that .they are unak_)le to

- ascribe the causation of disease to the use of that water, and that in their experience
: : b Qﬁd not find any difference in health or mo.rtaht.y among the population residing
o or{hand ‘sonth 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

B e

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

(Sigoed)  D. MoNEIL CAMPBELL, Colonel, R.E :
Secretary to Government, P, .




and sub-section (1) 1on 22
1884, as amended by Act ol .
of control over the dramuge areas of :

uncontaminated a state as can reas y for this pnrposo, on
payment, in certain circumstances, of et | prohlblt ou'egnhte the oultlntio

of any crop, the use of any manure or the irrig tmn of land in any specified manner, if
such cultivation, manure or irrigation is, in the opini ion of the Sani Commesio “&
injurious to the public health. The § 3 eomnnssloner is acco y reques

to report as to the kinds of cultivation, if‘any, and of manure, whlch he considers

~ should be prohibited “within the ent basin of this and other water-supply
reservoirs. ~ The Collector is d to see that no Government land situated
within any such area including that mentioned in the following paragraph, is granted 2
to any person withou zf’ﬁé pm‘lﬁlﬂ‘ﬁn tion of Government. ‘

6. With regard to the construction of a new reservoir on Tiger Hill, His Excel-

lency the Governor in Council consider: “that, as no immediate necestuty 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 whmh is
private property since the cost of tion will probably be much less ww
be in the future. It also seems desirable that the private lands,
basin of the Dotb.b.pgta reservoir shonl& be acquired now.. The ! llaetor is aeoaﬂl bia
ingly requ to make an estimate of the cost of the acquisition* of these lands and

“submit the same ﬂ) Government at an early date. The municipal council should =
report whether the imq%c; now made by Government in regard to the improvement
of the water-supply of with its approval. Itsrepl be expedited
g0 that no time may be lost in beginn 53 works as btormmedto
carry out, especially those mentioned in p.ra.gtaph

7. The thanks of Government are due to Mr. W‘alch for bis"thomugh investiga-

‘tion and his valuable report. Separate orders have been wq@ dn'eeﬁng the payment
to him of the balance of his profesmoml.@, amountmg to Rs. 1,‘830

 @.0., No.

nay

T

S T AN s 817 M

(Truu &tract D) ; P
3 ; . Sach. S. FORBES,
Soo etary to Government. i
| ~ OCTOBER.
To the Chairman, Municipal Couneil, Ootacmd
,,» the Collector of the N i
» the Public Works Department gt %
» G. T. Walch, Esq. g
.
g ¥ .
{4
Water-supply.
i ‘ngt;nd orders on the proposals of Mr. G. T. Walch for the improvement of the — of
Exd. A Bsitt.



WiptasAl - L \oe
: L2 \j‘p\

L

'LOCAL AND MUNICIPAL DEPARTMENT.
L e ARk
Ruan—the following PRPEF Tkt it ~

Endorsement, in the Public Works Department, No. 328 D., dated 25th May 189!

Read—the following papers:— '

3 Dotacamund, 15th March 1897.

’;”‘x’" ;\tﬁ ' 6,1! MG 0. No. 208 W., dated 24th January 1896, and M
No. é‘S91 M., dated 2 Ai:rii 1896, I have the honour to forward the report, p!nﬂ{
and estimates connected with the investigations carried out by me for the improvement :
of the Qotacamund water-supply. ' 4

9. Tn all these correctness and clearness of record bave been aimed at, so that i
any one who may' have hereafter to deal with the scheme, or any part of it, may find

hat has been done ready to his hand and have no need to again go over ground wi
;;s already been covereg. 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.

' statement of remuneration claimed ; it will be seen that
orderst.;olk:el;ﬂgzew;h :h: 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 dome. =

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.

6. The Chairman of the Ootacamund Municipality has from time to time
furnished me with most useful information both from his own extensive peraqnag I

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 re(sot'ﬂﬂ‘1¥
(survey and level books, letter files, and soon)have been handed over to the Municipal

office. X

RS,
‘Engineer'sfoo .. s . ' .“r . .. P .e 3,930
Establishment Ygathe L A e s s = 1,408
Sundries and contingencies = o FIRE T TR b1 . b32 Agroximm. Bome
—_ arges not paid.
Total .. 6,170 . 97 ,

W ALCH, Fsq. to the Chief Engineer, Pablic Works Department, |

o) G DTER Y
o . 3

poting Aoy

i

~ population of t e wh

b compensated

2

the following sources :—

e

ot thrown across a stream which
Park Estate, and adjacent lands, and runs
" m&&‘i&ﬂ)&i?ﬁ area of about 27215 acres,
d 75-55 acres Government and Municipal pro-
ate land about 8464 acres are eultivated, chiefly
are so neglected as to appear as if abandoned.
the natural catchment basin, that from nearly 200
the Snowdon range is brought to the reservoir by means of open
, and a ‘éﬁﬁdﬁlt’.’ .
1d of the reservoir when full (18 feet above its outlet pipe) is
_ qggmty is 9,8170,1385 cubic feet, of which, however,
‘below the outlet pipe, leaving 8,720,008 cubic feet, o 544
mmpipe. AS0L BYELN s o d ERES .":
s reservoir all the portion of Ootacamund north of the Lake and
1 the accompanying map (scale 6" to } mile) is supplied or will
Wde;mm along the Segoor road is carried out. The
e 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

i number at 20 gallons a head per diem the full reservoir holds a supply for upwards of

s, even if during that period the evaporation and soakage be only just
ed for by the discharge of springs and rainfall run off.
6. When this reservoir was constructed its water was deelared unexceptionable,

‘fi.,':i a'bnt this is no longer the case owing, it is supposed, to (¢) manure used in the cultiva-
U whish drains into the reservoir and () 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

- evil of the two, indeed the Sanitary Com-

R . Lateh ¥ beods bl 4 :
~ Bee page 226 of Minutes of Proceedings of the  missioner Surgeon-Lieut.-Colonel W. G.
~ Banitary Commissioner for sécond quarter King has gone

- o far as to say ‘ whatever
f)f 1894. steps be taken Eas to the catchment area,
as long as the water is received there, it must be considered 'unfit for human consump-
tion,” and he advises ‘‘the abandonment of this reservoir completely.”
. Wi e g 7. The Sanitary Board. however,
Bee its Proceedings No. 2286, dated 14th July came to the conelusion that this reservoir
1895, which are printed in Part ITof this  « eannot be totally abandoned,” but that
report. s s D ¢¢ all water passing from it be filtered.”

(2) Tue Serixe 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 Qotacamund supply this ¢ alone
presents the character of a correctly protected supply. It is derived direct from a
spring which is enclosed at its pownt 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 jipes of the system Sout/ of the lake was made in 1892 at the ‘“Willow Bund.”
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from Marlimund reservoir and
ions in the other sources of the

9. The system, however, isa very small one supplying only some 400 persons i’ :

" means of pillar fountains in the village of “Old Ooty” and by service pipes . ‘ s dot
Secreﬁarialt) offices, Stonehouse Hill, and three or four other houses. : 5 ‘ w1 a‘tl:iﬂtltlx% g;;i::qt f]g;lwg{]ezrs
10. The area served is shown in yellow and" the accompanying map of Oot g 4] $ist ; 1 t noted below.! s i
mund, scale 6’=1 mile. 0. T1 b amm&:z -t_ih;ej&m'ltary Board which after full
: eratic embodied in its Proceedings No. 2286, dated
(3) Tue DopapertA RESERVOIRS. \ug wvenience of reference are given in rztenao,below,

'11. These are formed by earthern embankments across the stream which flo reedin; , Governmer iﬁmfggg;w.’ dated 24th January 1896.

from the southern slopes of Dodabetta to the Burnfood and Lawrence Lakes. L
d, No. 2286, dated 1/th August 1895, at meetings

12. The upper of the two reservoirs has, according to Appendix A of re : / : _
printed “with PI.)g[e.G., No. 286 W., dated 1st ,Februnry 1882, a catchment basin : Sanitary Board held at otazamund on the

about 172-72 acres, 80-72 acres of these being private property; but from the rece L 18 s 25th and 2Tth June 1895.

investigations it would appear that the area of ntlhe ;‘?t’?}gment basfm d}:)esh mitl %xo e le . i +

134 acres, and that the private property is only oi-io acres, ol whie \ o : '

cultivated with tea and half an acre or [so is planted with fl,'llit trees (appare : : , aﬁn‘g as reqnested by G:O.,No. 859 M., dated 6th July 1894, fully

almost entirely neglected), whilst of the remainder there are some 382 acres of : liscussed t le of the questions _relatmg to the watef-t_mpply of Ootacamund,

plantations and 7 acres or so of cinchona, &e. : g had them report tglere'mth sent) ‘?lf the (lidun&mp]?l Committee on the
- gularly i " : basin ’ )aving met the committee and considered the matter with them

ot sont{ o S cappebrg sagid ARla WSt ek Ies 4 d the various reservoirs existing and proposed and their catchmeniz

there are two ‘‘ tea houses ” which no doubt are occupied at timfas for shtfrt periods, ; ; o report O aint 5 Tollows -
: 14. The capacity of this rese i : , Board finds that, in regard to the Marlimund supply, it is impure
See PMG., No. 634 M., LM, dated 28th when full to 2480 above its outlet | R RE it e e of hic ig‘;mity e it i dug’lgg;’to & sugplv
April 1891. li)ast l}:en bta,:)‘fn " ‘f ’5(,:3’000 5 received from the Tudor Hall Estate passing over cultivated lands, to the tank itself
: . ut 1s probably considerably more. - inpor!:lonbel eing a peat hog and that in its bed are masses of vegetable matter in a
15. The lower reservoir, only about 934 feet down the valley from the uppel _ state of transition towards  peat ” and therefore liable to decay, and to the water
one and some 161 feet below it in level, is little more than a pond, having a capaeit : derived from the Snowdon catchment having to pass to the connecting channels
probably not exceeding 50,000 gallons. ‘ ~ through sholas with thick undergrowth aund over ground covered with decaying vege-
16. TIts chief supply is of course the surplus from the upper reservoir, but this is e | ~ table matter, (2) that its insufficiency in years of short rainfull is due to the small
also at times supplemented from the stream which flows through the Craigmore iah ' size of the catchment area, to the state of collecting channels themselves and to the

forest reserves at the back of Tiger Hill. : o i | ~ absorption caused by undergrowth and Zumus in the sholas.

17. From these reservoirs is supplied that portion of Ootacamund, south of th ~ (2) To improve the purity of the water, the Board consider that the Marlimund
lake, shown colored in blue on the map, scale 6"=1 mile, with a population of 2,500 tank as far as possible should be abandoned as a storage reservoir, and that Govern-
The capacity of the reservoirs as given above would therefore be sufficient for o ~ ment should be requested to clear the sholas above the collecting channels of all wattle,
three months’ supply at 20 gallons a head per diem, supposing the evaporation u{ % undergrowth and humus and to require that such areas shall at no future time be
soakage to be only just compensated for by fresh supplies received during that period . 8 permitted to get into the state they are at present, viz.. so thick that sun-light can
the stream and springs which feed these reservoirs never, it is believed, run quite el g ly penetrate and reach the ground. The Board considered the question of
dry,and as a matter of fact the storage has since the supply from it was piped, ~ forming new channels above the sholas and of carrying the water from the streams

proved sufficient, if extravagant consumption and waste be checked.  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

18. In paragraph 12 of his i i : : 0 PSiEaa
; : I ANt ?ﬁ?gagjﬁf gzm;gnﬁp@?mggﬁ ~ course, and if Government clears the sholas and mgaintains them in the state already
‘Page 227 of Minntes of Proceedingsof the of the water of these r’esgelrvo' e = advised, there is less reason for such recommendation.
lggf Sy oner for second quarter speaks of it as ‘‘of much bette:-m’ ity = (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-

than the Marlim _ largely B :
defiled by vegetable impurities” and an analysis htelyunrgasduepplgr ﬂtll(;: g(l:‘hemogyl * o " yoir and consider that the bund may be raised almost to the level of the road above
Examiner, of water taken from a house tap on the distribution system from these o the reservoir and that the capacity may be further considerably extended by exca-
Dodabetta reservoirs, gives the following results :— : vating and|clearing 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

B. & 3 Ry 3 :
mg"“;; e ~ dam at a spur some 200 feet down the valley below the bund if a further large addi-
Eckford Doda- ) e tional amount of storage would thereby be secured ; which of the two courses should
betta : e , : it e g S ] : :
: vy e ‘be adopted is an engineering question which can only be decided after proper surveys
Total solids .. .o «+  Grms. per litre 0°040 ; : B
v°13t}19 solids . ) oo Do. 0015 ; : / 1 Sanitary Engineer’s No. 1697, dated 17th August 893. R
orine .o .e P i Fow ] ote on tame by Acting Chief Engineer, fub.ic Works Department, ;
Chl oo Do. Trace. \ : D/ N b ing Chief Engi b.ic Works Department, (All ordered to be
Total hardness 2 i Clerk’ & LS b ofi ) te1 2nd October 1893. treatedas ¢ Con.
Ll erk’s scale Trace. ; . ] ' a !!8inihry Engineer’s No. 2544, dated 24th Novimber 1893. yryaee , *
Permanent hardness .. .o .o Do. Trace L " 7/ @.0., No. 273 M , dated 81l March 1394. ! antsts)
Free ammonia .o .o <+ Mlgrms. per litre Trace. A : f ' G.0., No. 859 M., Mis., dated 6th July 1894.
Albumenoid ammonia 55 21 4 0'046 s 3 i[mntes :’ba. Pr_o‘:pedxéxgs.of th(; ba:xsx:asry (ommissioner for second quarter 1894.
Nitzio acid g .o (a8 onia) Do f A eport of Sanitary Engiueer for i

Rexarxs,—Sample B is a usuble and good water.



No. €156 M., 2x0 Ocrowrm 1897.

e "
2 Sk e Ay ]

1

g R | A A D S S
R e ek

ﬁﬁﬂ‘lﬁéiﬁ of the site '{M‘%‘éﬂé‘i’i taken. “The Board elieve that, if the re
ws extended an

higher contours,

e basaars, s from
Government House

g4 L Pl PTRTT YA BTNt TN Y . "ed t()) conﬂtmctad’?

wus d another reservoir (to be hereafter refe cted, |
e e sy s of water from the Marlimund to a somewhat 1nsign n Sl A

B poaiie o L the use of water from the Hariiiis Lo
iy , from higlier supplies,

" (4) Murlimund, however, cannot be totally abandoued, as some of the
houses (3:)1%&3 Hiilhmﬂit still continne to be supplied from it, and the
therefore recommend that all water passing from 1t be filtered and a _compt:}ns;n:ed
cervice reservoir will also be necessary. “On the subject of ﬁltfanon.s: v:hb
Board is prosecuting enquiries as to foasible methods for dealing with

quantity of »irégttglﬂe‘ matter in the water. Asto this a separate report will
time bo submitteds - : . : ¢ might probably | 4
(5) The Joard accompany the proposals for the extension of the Snowd v i PIoR : o P the slopes vg{vf;gzrn dstmm;‘:hel mtlt
reservoir with their expression of opinion of the neeessity for protecting the re " [ Daoamtba G o gl e ) ,x,%;‘r “‘ﬁ'l s hisk: et ‘Px?ezen:
from approach by walling and fencing, for removing the godown of Snowdon ] : * might be f the va "t presen
 and for securing by meaus of intercepting channels and otherwise that nome
‘drainage of any of the surrounding basin in which the reservoir is be admitted
the reservoir unless from a perfectly clean and unpolluted area, the reservoir
‘any way being dependent on it own basin for ‘its supply. The Board
‘recommend the diversion of the Marlimund road along the east side of the
as extended. ' : posa :
. (6) The Board recommend that the existing north and soath supply ¢h ring. f’l% and estimates to_ carry these propo A
‘bo bricked or lined with concrete, that the overflows be done away with as ir “of a_highly qualified officer for a considerable
pciéSiBle_ 'iiﬁd one overflow only provided above the inlet to the Suowdon reser e : - Ly L con ,eet.xgn}yl\th the various propoga]s T“ade’ which
the pipe leading to Marlimund, and that the site of the channels be increas investigation before satisfactory designs can be
necessary, to carry the maximum flow off the catchment areas. hi $(5
' (7) 'The Board further recommend the extension of the south supply ¢l

the lower to such of the

. ﬂ’? south side of
tions are required.

@H

" might probably be slightly

) : t};é area of the ixppér reservoir,
off the tea area and include an equal or
yever 1s a gliestiou-whieh demands detailed

1,

Sk BIIEE ’i‘ i
proposals of the Board meet with the approval

srefor mpmmend tﬁnt the municipal council should be
alch (late Chief Engineer for Irrigation), who is now resi-

as proposed by Mr. Ellis, Acting Sanitary Engineer, in his memorandum in : " RiFgaen. X 43 et X4 !

‘1o Ié.(l;,,' Mist.ézﬁo. $39 M, dated Gth July 1894, viz., recutting the old supply Ootacam ho has a very full knowledge of the question fo be dealt

from O. to N. so as to include the area, coloured green—see plan No. 4 of the = . e e L IEEYIONS | ; 1 obis ‘ :
accompanying plans—whence the water would find its way down ‘the stream H. - £ A3l Board are informed that the council have already arranged to provide

thence by the existing chanuel to Snowdon ; the ‘Government House channel
‘p(rmanently cut off (it has already been done so temporarily). The Board .

donsider that any other of the works proposed by Mr. Ellis in his mem
“ referred to are under the present proposals of the Board necessa and would
‘yeconmmend the examination and repuir where necessary of the culvert from Suo
"Hyuse to Marlimind from which apparently a large quantity of water must be

lakhs for Mhe carrying out the improvement of the water supply and

a iis sum is mot likely to coverall the expenditure necessary, and the

oard therefore trust Government will see its way to supplement that sum by what-

r amount may be necessary, so that once for all the supply to Qotacamund may be

satis fuctory basis. Any less complete measures than those proposed, the

ider, would be temporary and ill-advised, and therefore strongly recommend

‘improvements be tuken up at once and made full and complete. The Board

ve that any other course will lead in the end to much greater expenditure than if
proposals are accepted and the work carried out as a whole.

by leakage. | |
; (8) The effect of the above proposals would be that a new reservoir w
obtained with a supply to it from a fairly unpolluted area and an additional as
‘of storage would thus be sccured. Itis not intended that water should be p
from Marlimund to Snowdon reservoir even after filtration, but that it be deli
_into the pipe below the latter reservoir, or it may be that an additional main fro

“Jatter may be necessary if Marlimund has to be retained for the higher houses

GiE

$ 4

21 j-."'1""51586"‘ﬁmgg_et';i;ioms of the Sanitary Board may be thus summarized—

(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 ot the reservoir ;—paragraphs 1 to 8.
(b) 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.
~ (4) The improvement of the purit{ of the supply of the Dodabetta Reservoirs
" and the prevention of the silting up of the lower one ;—paragraphs 12
and 13. ; ’ : :

_Chareh Hill, &e. ; this however is a detail to be hereafter considered, if the ree
mendations of ‘the Board as a whole receive the approval of Government. The sﬁqﬁ
from the reservoir at Snowdon would be passed to Marlimund and no more watel
paésed over its escape wier than is absolutely necessary 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 the three streams coming from the
saddle and from that place of Dodabetta further west. The construction of thi
~reservoir will involve the acquisition of a few market gardens, and about eigh

dhobies’ huts adjacent to the site of the proposed bund (these were only lately built
must:be-remﬂﬁ’,e%. L8y LR K BT A sy { i 13
(10) The Board believe that this and the proposed Snowdon reservoir will glm G

all the storage capacity requived to serve a much incressed population through any
yeurs of severe drought such as have lately occurred. 6 i ot R e

 IIL—INVESTIGATIONS NOW CARRIED OUT, P ROPOSALS NOW
o 1B Siogie avi MADE AN 1Y KSTIMATES SUBMITTED.

SEL AR eE : 1 y ;
22. In dealing with the investigations  earried out in accordance with. G.0O.,
, No. 6%9 M., dated 27th April 1596, it will be convenient to follow the proposals of

(11) It is considered that, when these new reservoirs are made 1twﬂlhe L b P e Board: a8 far a8 i 7 :
advantageous to limit the supplies from each to certain arcas of the tow&,“‘iﬁiw,‘ifor St o the Sanitary Board, as far o they g0y in thegendral order of tho above SURIBALY;

\

m}&"npd,"iémedies, suggested

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

for the supply of Ootacamund, comparable
with that of Marlimund as regards Wg

8
(4) MARLIMUND RESERVOIR.

- Ag.

Tts natural catchment area .. oo 272:00

Snowdon North Channel, see paragraph 11 of Mr.
Ellis’ memorandum, 28, of Sanitary Engi-
neer's Administration Report, 1895 5 4

Snowdon Sowth Channel, see paragraph 12 of Mr.
Ellis' memorandum, page 28, of Sunitary Engi-
peer’s Administration Report, 1895 1

17424

23-00

46924

—

Total ..
1 Paragraph 18 of Mr. Ellis’ memorandum.

i : all advantage in conneetion : .
e et on Uogcamund, <o that in the event of its ever bursting

a valley which slopes away from

city or area of catchment basin. th
only 18 feet depth of water 1t holds, a8
already stated, 943 millions of gallons, or
upwards of seven months' supply for

12,000 persons at 20 gallons per diem,

from some 449

and it draws its supply :
to increase by

acres which it is proposed
about 59 ' acres.

with this reservoir that it lies in

there would be no such loss of life and valuable property as vyould 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

gathering ground, that along the Sqowdon
mended in paragraph 6 of the Sanitary B
2 Nos. 3 and 4.

3 Rs. 23,900.
4 1'lan No. 5.

slopes. This may be remedied as recom-

oard’s report, by lining the cateh channels
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.

96. 1f 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 i8

the case it never fails, even with its supply

channels in their present imperfeet state,

to meet all the demands during the following year.
97. The Sanitary Board is right in considering that the “ other works®”’ proposed

¢ Inrng an additional pipe from K to F 4,000
((dcz Enlarging masonry conxr:it fromEto F .. 8,220
(¢) Laying additional pipe from .F to G 69,000
(f) Enlarging masonry conduit from G to

Marlimund lake .. o .. 57,060
Total .. 1,38,280

—_—

28. That these are now so out of order,

¢ Paragraph 7 of its Proceedings.

case.

by Mr. Ellis it his memorandum referred
to are not necessary. They were arrived
at on the basis of a “‘run off ” of 3 inch
in one hour, but this was probably merely
a mistake, and certainly a run off of not
more than one inch in 2/ hours need be
provided for, which the present pipe and
conduit are sufficiently large to deal with.

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

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

8 Nos. 6, 7, 8 and 9.

See lotter No. 2370, dated 13th December 1896,
with Chief Engineer’s endorsement No. 9-C,,
dated 4th Jsnuary 1897, Appendix B.

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
have been prepared by the Sanitary
Engineer which are incorporated with
those now submitted. But in addition -to
the arrangements provided for by the

1 No. 1697, dated 17th August 1893, fcom the Banitary

Engi

gineer.
Note by the Chief Engineer, Public Works Department, dated 2nd October 1893.

No. 2644, dated 24th

ovember 1893, from the Sanitary Engineer.
Endorsement of Chief Engineer, Publio. Works Department, No. 862, dated 1st December 1893,

-

%

¢ el

5

of opinion that before
into filter beds it should
to the action of *“ Anderson’s!
” Provision for the necessary
- has aecordingly been made in
' estimates now submitted, on the
information given in the letter* from the
ch will be found as Appendix A to this

, éltoting aﬁa&gemenfs is Rs. 66,000.

filement of the water flowing into the Marlimund Reservoir

little doubt that the only effective way of dealing with
in the catchment basin, and every day that this

ﬁm "tli?e value of land in and about

' cultivation is being extended. It is thought

now sent to deal with the value of the lands in qneet%on

Cm*:lkg g;:mg?rmaﬁon on which any provision it

D leomf;nm Sxowpox Housk.

ATagr ‘ﬁﬁf'?ﬁ’"‘d" its proceedings the Sanitary Board proposed an
b ;W&#‘Sﬁowdmi Reservoir” or the construction of «a neWPdapm some
ﬁﬁ‘ M"@o@:;hel'vh)uey.” - The term “/eservoir ” here applied to what may
,v,:better be named the Snowdon Ponds”, is likely to be misleading;to those who do not
knc w the circumstances of the case; those ponds are not connected with the Ootacamund
 pipe :‘q:mmﬁanézthqure 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
L %; mog@t?iesm b{)o raising and e:t:tlendllng t(lileébund of the lower pond so as to hold up
~ water to 15 feet above its present level and incorporating it, and the oth
1 ﬁxg‘;repgrv;onghpfformed-g’ oy rp g 1, | e other pond also,

34, The Survey® plan and sections conmected with this will be found with the
B avirs s g o) , other plans, but no estimate is sent
SRR 'P;“NO 2 (2 skeets). because it has been finally decided [seé
letter* No. 36, dated 20th November 1896,
to the Chief Engineer, Public Works
Department and his reply No. 9-C, dated
: £ ___ A4thJanuary 18977 that, as recommended®
. by the Sanitary Board, the water supplied from the Marlimund Reservoir must be

: g tere&i, a;i)d tg:re is no place for the required filters and service reservoir except this
Snowdon Ponds site ; ' ' i
mth “‘éi?lﬂ téring;’?lt'?_, see the documents referred to above, in paragraph 29 dealing

ik f’».fkf-f*i":ﬁppendlix B.
* Paragraph 4 of its Proceedings.

 (6) Kobaraxonp VarLey—SuGonsteD STorAGE REsERVOIR. Phoroskp
' Pirk-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-
» mggt);'for a s(tiorage reservoir in this valley
vlaad i , PP b as it seemed an excellent one, but aft
~ all, the idea had to-be given up because the valley proved so steep and eontr,aeted th:z
no safe earthen bund could be constructed high enough to malke a storage reservoir of
a_capacity at all commensurate with the great cest 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 fp\undations would prevent the construction

" ¢ Plans Nos. 11 and 12 (2 sheots).

of a masonry dam at the place.
3
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by papes tmhb‘nse wmm
petta, and the European ]
though they pay water-
bnt a few of them get a supply. bymnﬁ hnmpm channel
¢« Sudukadu,”? ‘w;; ‘anmm@ 'gmdr, because d
onematlonplme. > pilt resalt By 4O
88, As the sehema wais wo
£ 3 s{f ."gt)j"'\

& Pkﬂlﬂ Nﬂ& 1'3‘M 1}4'-11 - £5)°18 1 'w«}' i

2ipabi8 1970 8

(7} F«x“mﬁ:mm Rusmom B

s Pa.ragraph 13 of Prooeedm '
no exteusmri of culnvat;oh is i
carried or, and from the analy 1s ‘
that the cultivation is not now emm‘ing""‘
‘certainly be acquired esweﬁl’y ‘as will be seen
proposbd new 'hger—lnﬂ stream réserve‘ir“ et

41. To prevent cul@va’goq beu;g

in the catchment basin of th I Melmdp shmﬂdaha ‘be acquired, which
probably might nowar?e ﬂ)eeefged’{apf‘.i fgﬁm te sum, bz 45 atab

42. When this has been done and the  undergrowth and hamus ” in the sholas

have been dealt with as recommended in @W 2 of the Board’s Prc
supply to these reservoirs will be of a quite nmkcepmablg qunh!by o2

43. The silting up of the Lower Reservoir may eertmnly be somowhit retarded
by the means suggested in paragraph 12 of the Board’s Proceedings, but the reservoir
is of httle.consequence for storage and 1wiafe at best can be but short. - ‘This being
the case, the increase of supply to it is of no moment and, as will
on, the stream from which such: increased su I’g;‘ ould have to be brought it is
proposed to utilize in feeding a new reservoir; the surplus from that however will
Stl].l be available for taking mto ‘the Lower Beaervglg- ;,tneeded

(8) rnorom _'NWIB el ‘,f“: aih

Mg R R e g s

44 The Snowdon and Kodapamund valley mas neﬁ being avaﬂable, expliﬁned

above, for the required storage reservoir supplemental to that of Marhmnmt, it became
necessary to fix on some other site, and after careful examination of all

possible places it was ascertained. that there was none with anything like tle advan-

tages of that show;n on pla.n.s 15 and 16 thh ‘may be ehlled the’ 4. gora-lllﬂ
stream site.” \ : Fios 8 e aidi Jend ddssrod

'other. mmms acres
t}‘% P"l f ) - Chemical
 dam :—
V~n*si/ s03 i S

; o ’l‘ablﬁ]ﬁn

’tiém:;further

oir, the surplus of
zpqmblq sources of con-
hqmes in Ootacamund ;

ing of a structure lngh

&c., of the proposed
ve;%&ee "these particulars,

at the"bwk of “Tiger-hill ” and
MM further up that stream than

,Loim' Dodpbettar eservoir; and
er Ig ST o

catchment ntwlssl()ﬂ acres, whlch at a small

~ cost may be increased to 1082 acres.
Of this less tha{l 24 acres are pnvate
: roperty and only 1'85 acres is under
IW 1 i P;ﬁtxm°n, so that the acquisition of
7parm:urelv qmall sum. Besides this natural
‘li per reservoir would by means of a channel 3

ilable whenever that reservoir is full, and for a
the whole of the run off. A run oif of 1 inch

ﬂléwhole eomblmxig haﬁohnient area of 242 acres would fill the

h above the outlet pipe, as designed, the
in the reservoir would be approxmla.tely
t 20 gallons a head per diem for upwards of 4
that being the number to be provided for (see
he lake, and it is for that portion of Ootacamund,
: reservoir is specially proposed. It will therefore
ble ,h’ent;n'efy taking the place of the Marlimund reservoir for
: ths in the eﬁ.’é ‘thou h its drainage area is not sufficient to permit of its
m dto; “the Marlimund reservoir must still, it is believed, be depended
ﬁoﬁéﬁmﬂn&g quite free of any danger of deficient supply at any time.

i gt

. Character of the water—The water of the stream on which the reservoir

will &hﬂﬁsﬂoﬁd is of great purity as shown in the following amalysis by the
r to Government of sa.m;)les taken just above the site for the

- Water from the Craigmore Block Stream.

G’lms.pethtm . .o . .. . 0'040
Volnhlesohdm:,. B W o Ye.od [y wriglioeo o 0020

Chlorine AFRY TS 1 S i e e 2a .. 0001
- Total hardness .. . +o Clark’ssecale .. «« Trace.
o 51 Permanent hardness , big s ddoctiade. e «« Trace,
; - Free ammonia .. Mlgrma pet litre .o oo & «+ Trace.
Alhumenmd ammonia  do. B0 i e 3 0-06 L
N'1h10 acid TEeEY TR (R (as Ammoma.) Trace.

; App&reh% qua.hty of the water as inferred from the results obtained FPure and whole-

“on examinati on & ; some.
" Bemarks.—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-
spvead of the proposed reservoir that there is in it a swamp of about 1} acre in
extent. In this plts 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.
1t is not thought that this is a serious drawback to the site, but as judging from the




with the Marlimund
\e matter to notice.

found without v
will be found near Qotacamun
ctly developed.

in mnng;tion‘
s
perall flat be

opinions expressed
g0, it is deemed
valleys which
certainly none
more or less perfe

59. Tt may be possible
the reservoir 18

or some other means, to so deal with t

but if this is not pr

ut into action and i
lements in the soil,

swamp before

g below

destroy or neutralize any deleterious e

cellent site for the

ection of this ex

then rather than it should cause the rej

the whole of the
expensive operation, and
water-spread wo
design provides b
dry at will.

53. The total est
private land it may be

54. As regards the
distribution over, the area,
there are two 8ys
entirely separate,
branches off into
the new main must

though this woul
Thill sides

dine soil had better be removed,
R posal of the spmtton
somewhat difficult matter. 1%
y means of a large ¢ scour-pipe,’ for laying thq bad of .

sive of any compensatio i
+ Nain n/Be. 47,700, 18 11

of the new reservoir to,
intended te supplem
keeping the new supply
above where 1t

In either case
but in the former
e 39,000 feet of new distributing

is reservoir exclu

i t of th
S b S its catchmen

decided to acquire in

oonv;yauce of the
the present
tems which may be
the other that of join
its distributing p
be taken for

of which it
dopted ; one that of |
ine it on to the existing main
d so making use of ¢
,375 feet to Charing Cross,
be required som

 the duty) an-estimate of Rs. 6,300

gallons to be provided
diem should ﬂbemdalivemblep];x six
yurs, that is at the rate of 332* gallons

~minute, a 6-inch diameter pipe will

ave to be used. This will be laid for
the first 1,100 feet along the left bank of
the 1iger-hill stream and then across, or
“which the * break-pressure ” tank
: ‘track of the existing main of the
corner on the Coonoor road, and from there it
ng Cross where a ¢ wash-out ’ valve with pipe to the
, Charing Cross it will run along Chuarch-hill road to
nce along the road and path beside the eastern boundary
rec ‘to the * Sump,” where the junetion with the existing
¢ pressure-reducing valve.” No private land will have to

e pipe passes along the Coonoor road from Walthamstow corner to
water can be taken from it to the houses along that road and ¢ Old
for the supply of which from the £ uth system (which it will be well to

5 lately been prepared by the muni-

BB ey - cipality and approved by the Sanitary®
his letter 122, dated 20th January 1897. Engineer. Of that estimate Rs. 5,200 are

£

: for the arrangements connected with the
the necessity for which the main now proposed will supersede.

in pi |
ant ﬁyp;m to be supplied to the house; &e., now under consideration is 10.000

s per diem and this the proposed ma

40,000 gallons which it has to take on, as above explained.

here would from that p
hilst in the latter system

the water to

Plan No. 22 (3 sheets.)

£ the new main itself would take
1d be distributed by the pmbdf
arrangement 1s 80
and, it is believed,
is recom-

3,716 more

the existing* main from which it wou

The latter
greatly the cheaper,
so much the better, that 1

38,600 has been framed accordingly.

—_to which the new main will have to
descend is rather more than 600 feet below
the oatlet pipe of the reservoir, and as 8o
great a head would necessitate an unt
thickness of pipes for some dis

ded for adoption and the estimate Rs.

55. The lowest point—Charing Cross 1. This

(i Shedﬂen House and Hall.

y 60 It may be noted that it will be easy, and cost but a smallsum to put the new
n into connection with that of the soutk system either at the Lower Dodabetta

lB‘, Y LIE S
1 (9) “Owp Qoty” SuverLy.

jointed or perforated pipes.

nance grants.

Prospect Lodge.
Wrex Hurst, &e.

roposed to put a ¢ break-pressure ”’ ta
?us’zul)melow the Dodabetta Lower Rese
uction the pressure when
sed, or partially so, will
e influence of the present
built along the

arly 100 feet; even with this red
to be mentioned further on) is elo
s ! that now lie above th
h will doubtless before long be

reducing the head by ne
the * reducing-valve” (
give an ample command of the house
system, and also of the houses whic

proposed new road.
56. The supply thus given to the high level hou

but this wovld rarely occur with proper arrange
o use for the parts of the system commanded b

ses may possibly not be free from, :
occasional failure, his mente in'b
the Marlimund Reservoir int

the new reservoir was run dry.

~ 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 pres-nt 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,
- portions of it having been cultivated with potatoes or vegstables. The probable cost
of ¢ compensation ” is not entered in the present estimates (see paragraph 31).

(10) GENERAL SuMMARY oF ProPosaLs.

. 63. The proposa.ls made and estimates submitted are—

» tank abovementioned would be 193 feet higher than
the outlet pipe of Marlimund Rese!'von'
and 226 feet above the existing main at
of junction of the new

57. The “ break-pressure

$ The “ Sump ”* above 8t. Stephen’s Church.
theproposed poin

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

~ Paragraphs 25 to 28. one by diversion of a stream

' ! 3 above Governinent girdens

~ (b) To provide Filtering arrangements and a service reservoir

d to give the required
If is however advisable (as recommended
¢ pressure-reducing

main, but of this 175 feet would be absorbed by the fall require
discharge through the propose
e Sanitary Engineer when consulted on the subject) to put a

» on the new main near the junction.

d 6 inch pipe.

1 The length of the existing main from the Marlimund reservoir to the ¢ Sump’ where the junction will be made, is

at the Snowdon Ponds
site e e <o
EAOTS i s -#(c) 'To construct a
Pipe-head reservoir on the
Kodapamund Valleystream.

Paragraphs 29 and 30.

/(Ni’aragmpha 35 to 39. ;

/7

ean easily carry in addition to the

or neur ngthamstow corner, if this should at any future time be considered

] roqmres improvement of the infiltration arrangements by surrounding
- the upper cistern with hroken stone and gravel through which the water will pass to
This will cost so little that it need not be entered

1 the estimates herewith, but may be carried out from ordinary Muuicip

(

al Mainte-

though there are signs of



PRz o et 15 ; bt ; ‘ e to . . hal ’put,lndstillmoreoo

; R . , ‘delivery to the consumer
: .. Paragraphs? : e g 3 (08 : L ' T 1ts ) ion, ‘guard against its possible
+ % it : aBiy 7 £ by ig 3 < 4 : in WO : : ure Upon collection, stor-

secured by taking these

S

Paragrophs 31, 40,4,48, 62 Dodabetta reservoirs, o wpach 08 : 2. Tknow of d 1 sombined requirements so thorcughly asb
 ronosed mew reservoir, and als | gores ¢ gy 1 18 ' ‘arranging in the first place to , 2 the action of iron i Andauqn’srevolv{rs,' g.n{l
Rl No. D/267-A in con e utly deliver it - f bl wlor works s ler bods, ol vih
gapiply 2 o 1 : ered water before starting, for regulating the
TR o4 SRRy T sparate riological examination and the rejection of
Gk e a8 > of individual The motive power required for
of rded as offering difficulties,
< W wm}ldfpethome ;p}a.rite combined with sand

i’i{% of eitber of the above methods be advantageously
' bjetﬁxﬁlit to filtration through porous gravel land and
ub-drains ; but 1 am not aware of a suitable plot of ground
ity of Marlimund. It would however be in the interest of economy
ng the scheme should search for such ground between Marlimund and
oh t;? method would be cheap and effective, I need not remind you

s & L —

64 Tt is confidently believed that if these recommendatious -
Ootacamund will have a-never failing supply of excellent water, . .

s + IR R SRS S B T A
\M N 8tﬁ Mafclz‘l_s‘é?.{‘ 1! ¥ St ﬁv (Slgnd) ";“T‘!( %

il v s gpafs et SR T
From S. CRANSHAW, Fsq, Municipal Engineer, Agra’ Municipality, to G.T. W.
45 Xsq., M.1C.Esy Ootacamund Water Works, dated Agra, 21st January 1897, No. 45.

The reply to your No. 57 of the 15th instant, Ihave much pleasure in givi m th
information asked for— ST Fdmi L | '.msv ou

“For 300,000 gﬂldn;"'in, 24 hours a revolver W‘“”"*ﬁi@’?nht :
T.ondon would be sufficient but 1 would'in order to be prepared for an increase uf
‘recommend you to have one with &iqeh inlet pipe costing £325 ¥.0.B. London. TH
deliver 402,370 gallous per 24 hours with 3} minules mn:f: _The driving power for this

i 4 { : G IEINt Y"‘ £ 3

i 9CErinse il GRR0 BI

i i

" Bndorsement No. 9-C.

ngmiesiéner?g- Jetter forwarded to Mr. Walch with reference to his
er 1896, and with the remark that it appears that filtration of the

oy £

2

' Signed)  D. McNEIL CAMPBELL, Clonel, RE,
£t ot Chief Engineer, Public Works Department.

Byt

revolver would be 9,380 foot pound per minute or, say, } .P. no staff is required as after
v ¢ 5 AT

revolvers are started, they work onwiﬁ' the exception of oiling the bearing without any attentions

The floor space required is 19° x 8. The charge of iron punchings required is 14 cwt. oy ool —_
“which at Rs. 4 per cwt. would be-Rs. 56 and the. annual quantity of punc'biﬂgr:%m: renewals wil A o i : ‘
-a 3-lac delivery»woul% be a.bo‘;;t1 36 c\fvt.' dﬂ;he pﬁcelhf:ve given does not include the water pip [ iobee oa ' i . APPENDIX.C.
to andfrom the ;e‘vgve}'or i ting Or 'Ving mmg ‘xn't' . 3 d ¢ d‘n i v & ﬁtm wiw“ st B9 A:'_" ‘ T dnaeagt S I S 3 = 4 4
-and loose dpnlleya, cast-iron pedastal hearings for eyiiﬁdefﬁg M m "o d0e f %Snfjﬁ!}‘!m : 1 areas in the natural catohn}&nt l‘)a.sm of Marlimund reservoir.
freight and landing charges you will be able to work out for yourself. FEERDINS : iy B s R :
MMY d:ﬁ“;‘l?: mﬁet?:nbe&ohargm-ﬁn‘ 3—10-inch nevolm passing an average of 1§ million fie 51 10088070 Ghenitineit T Private property.
ons » ? SREERe T ] 9 33 , Bu waste. i
Trusting the above will be satisfactory. : 5% P ‘ﬁe‘lgv 13%. : . %ﬁ::‘ﬂw‘ Tea. Remarks,
- p.8.—If you have mot steam-power available arrangements b oaide ts drvs ik B e 3 L TEnRE T z :
: bnllock-powar. 4 TRY sy r fasd oA o m s o : ve‘xt b” 3 Acres. Cents. Acres. Cents. Acres. Cents.
APPENDIX B, . Hil Sl ¢
From G._T. WALCH, Esq., m.1.c.E; Ootacamund Water Works, to the Chief Engincer, mbﬁn-- 39D st IR A - .
Works Department, dated Ootacamund, 20th November 1896, No. 36. i & e &1 Y, "
AsT anticipated,* : I have failed to ﬁnd*a.ny;D:ite Bt o instvhie Winh et okt Ha VB o R Fotd R diohiedi o o 2 s = R4 o 3 Nd0g Bl
, abandonment of the Marlimund reservoir as e o
s 5 , dated 28rd N ber 1895, . i B e, vl s E% Gk :
. s;ep m’rﬁlt‘hdlg.‘m n.:a‘,lelt‘t:'rzg;_wﬁgu ed‘;':’t‘; J;n iy the main storage for the supply of Ooty advis- 137 2 42 % 2 . {
1886. able, it would however be possible to make a i : s Bt
: : & umful little mpplementary rmrvoit ﬂt m 5% o [8‘*’ M F Ol T g . oeEidee s ¢ 8 84 8 16 Tudor Hall.
. of the §nOWd0u Pondﬂu ¥ TELE _v ges iy #R : . :
9. That site however will:be required for filter beds and service reservoir if filtratio ol £ IE gosdnd e Bi 1 oworii a0 B0 LB 80 & 18 Do.
Marlimund reservoir water be decided on (see note of Acting Chief 'Eng'ineer,ﬂpubﬁ:n% oxthkz i S Al ! , oy
Department, dated 2nd October 1893, No. 8299-C,.and reply of the Sanitary Engineer to Gov- . ool PR 4 3 B
ernment, datefl 24th November 1893, No. 2544), and I therefore request that I may be informed o ST 8 : :

. of the decision in the matter.




T 85 % 50 | Total, 133 ¢
acres g7

(Signed) GEORGE T. WALCH,
M. Inst. C.E,

. s ERciRaERe s e V !

= B S e

* Total 272 nores 15 cents. approximate.~Nors.—In Appendix A of report with P.M.G., No. Z“-W,m &
February 1882, this is given as 268 acres. : : Eads LA SRR
¥ i :

i
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QOTACAMUND,
8th March 1897.
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% 'g :'f’a % % g, E' % ;_ k 2 3 2;‘ tig’gg.ﬁ; : » There are at present three sources of water-supply for Ootacamund—
g = T B AL e ok oy L | b ot e (1) Marlimund reservoir
’ w & F wEs BB .32 e icata ind ; :
@ e ¥ Bigpnd B 6% 3z 2 || Bl g (2) The spring above Old Ooty
| EEE EE ?féz g’ig 2 5!;‘_%_,3.:%; %gg‘dgg ’ B o : 23)'The'.Dodabetta Teservoirs,
3 33 e £ g AEE e : 3 é § ‘5”5 G & Egié;é Ty and Mr. Walch proposes to improve the supply from Marlimund both in quantity and
$E% '%-,.-% 2% g“% g 4 e E'g | ;%;i;ﬁ.“'v% quality and to add two new sources of supply—one a pipe head reservoir on the Koda-
:' LR | 1+ :i e g‘} & pamund valley and the other a new reservoir at the back of Tiger Hill.
&8 888883 8§ 878 | _gPrEy ' 1, : : . At
' O RS SR AT D R S T R A LT ig gx8 . 9. The improvements to the Marlimund supply consist, first, n lining the
P Al REes T R G =§ . existing Snowdon channels with masonry and bringing more water to the southern one
": §G3 9 PR Sirit G aR tie % 3’; @l by diversion of a stream above Government Gardens, second, in providing filtering
s PEE AN T QU PR Y i hied 3 ¢ :'.ég cagE arrangements and a service reservoir at the Snowdon pond site. If the first of these
% SA3 3L R HA2E e ""g%?;,"v s improvements is“carried out, Mr. Walch states in paragraph 26 of his report that
: HE o De ARHIEH W 8 e ,3'5 R0 ' tthere need be no doubt that the north-east monsoon rains will always leave the
g Sig Fdr hofee Al £a%4 3 L reservoir full, and experience has shown that when this is the case, it never fails, even
2 5 S 6 & & & : 5 5 3 §'§§'§ 38 with its supply channels in their present imperfect state, to meet all the demands
g o o B8 oBE L o gigeg éﬂ ~ during the following year.” If this is accepted, there seems to me to be no reason for
l l l l l l I I . l A g : '-’5 ©3 the construction of the new reservoir at Tiger Hill. -
el el 5w @) Busid ’
| / : B e W
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fhat he is correot, but it will perhaps be as well to tost what ho says by figures. -

. Te:irVOir to be em
mensoon, say, 1st June, the av  rai
Ottober (4 months), is 21-78" i

over the whole water-spread of 18 acres, would be 9+7 million gallons : therefore the
balance left in the reservoir at end of the south-west monsoon, or on st October ‘would
be 83-6 — (20 4 97) = 449 million, say, 45 million gallons. 2.1 434 11 il

5. The average rainfall during the north-east monsoon, say, 1st October ti
January, or 3 months, is 16:19", aud supposing « ne-fourth hfn’t,his"z"}m]‘; say, 4" ,b:; };i:, rln’z
off, the supply received would be 473 million gallons. The quantity used during this
period will be 22 million gallons and the evaporation and absorption at 12", 4:8 million
gallons, so that at the end of the north-east monsoon, or 1st January, there will be
(45 + 47°T) — (22 + 4'8), or 650 million gallons, which would much more than
ill the reservoir, its capacity being 545 million gallons. Now from Ist Januﬁrfﬁd
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 req@éd

during the 5 months will be 507, so that there would still be 3'8 million gallons'in

the reservoir on st June; but it must be remembered that no credit has been given

for any rain that may fall between 1st Jan and 1st June and the a nese
5 months 15.11'30". So I think that thel:':ry can be'no doubt that zf;a lgf[ea.:lfug;e::.
reservoir as improved by Mr. ‘Walch’s proposals will meet all requirements as regards
quantity. T 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 is, no
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 ve
Lberal allowance, and I doubt (if undue wastage is prevented) that it will ever be us?@'d
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
Jndg;ng from the rain rfe%xst?:i 6fcixé the ‘{)ast 7 years the variations are trifling, the
worst year giving a rainfall of 20 " and the best 649" i
foregoing calculation being 49-27. P 49 (S ATREES s g 0 fhe
6. As regards the quality of the water in the Marlimund i ey
has been _condemneq on account of the peat soil in ca.tcl:ment ::58 a%uégdlﬁﬁméﬁ
the che;mcal analysis being unfavourable. It has therefore been coﬁsideréd neeepsga, '
to provide ﬁlt’e‘rs and a service reservoir and also Anderson’s revolvers at a’ cost ?}
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 éhown
that the health of the people in Ootacamund has saffered by the use of the water " It
is well known that chemical analysis is useless ‘to determine whether water e hulée
some or not, and, as Mr. Baldwin Latham, one of the greatest authorities on Sanitary
Engineering, says, the impure water of the chemist was not always unWholesoﬁ
water, nor was the pure water of the chemist always pure,” and again Profesg(;
Huxley propounceq an opinion that water might be as pure as possible from :
chemist’s point of view and yet be most deadly. Actual facts are therefore more to b
depended on than theory. In this I am supported by the late Sanitary Commiseioﬁee
for Madras, Surgeon-General M. C. Furnell, v,1 é/.":_.s., who in bis letter, No. 96 L'da.teili.
31st January 1'88'4, to the Chief Secretary to overnment, wrote as fo,llovv% Ly Th
outcome of 1t all is that, if water has been drunk with impunity by people without a i
injury to health, it would be folly to econdemn it because chemists (i'e’fnonstrii'tent
covtains so many hundreds or thousands of grains of organic matter per ' li'trel’;
Objections are also taken to the Marlimund water because the catchment anpg, the b 'd
are peat. With roference to the former I will quote from W. Pole, F.k.s., a g et
authority on such matters. He writes as follows :—* There is howe:'er‘ o.ng‘king;m:f

- at the beginning of tho south-west
dﬂﬁnwﬁf‘;nﬁm ‘lst‘,,{unwg-: '
gyt supposing one-third of this, or, sa tobethe
run-off, the amount received into the tank would bo 83-6 million ig‘aﬂzﬁa, the catch-
ment area being 528 acres. The amount used at 20 gallons per head for 12,000
porsons would be 29 million gallons, and the evaporation and absorption, taken at 24"

land is liable, namely, to discolouration by
ortain spots masses of decaying vegetation
ese collect the rain water like sponges and
it small particles of the vegetable
is no great detriment to the use of the.
‘does not render it at all unwholesome :
. T believe it is still asserted by the Sanitary
mment area being peat may not be objectionable, the.
: .rs the water unwholesome. This is, I fancy, theory,
on given for the assertion. 1 am therefore of opnion that
: health of the inhabitants of Ootacamund has suffered
rvoir water, there is no necessity to go to the expense
vers. At the same time to be perfectly safe, I would

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

Dot amoun
lands in the

n. :
7. 1am therefore of oi:ini‘on 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. Waleh. 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 thongh no water is laid on.
The details have been- carefully worked eut and the cost will be Rs. 3,740. All that
1 would therefore propose to do at present as regard the water-supply of Ootacamund

is :—

RS.
1st.-~To live the existing Snowdon channels with masonry and
bring more water to the southern one by diversion of a
stream above Government Gardens .. i ia .. 23,900
_2nd.—-'1‘o construct a pipe head reservoir on the Kodapamund valley i
L AENR840

8rd.—To acquire the private lands lying in the catchment area of i
the Marlimund and Dodabetta Yeservoirs .. g .4 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 reservolr contains peat as at Marli-
‘mund, and no doubt after a time the Sanitary aunthorities will say that filters and
Anderson’s revolvers are necessary s 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 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 Treservoir.

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'.

T
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11. There are no detailed estimates for filter beds and service reservoms. .. [

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 nearl donﬂaé,:
The saving in this case would be about Rs. 18,000, Appendix A of ] r. Walch’s
report gives some information about the annual ) P8 ( er
but from it I canmot clearly make out what would be the cost in the case of
Ootacamund. ' : i sdramaloR RESRIERI o T
: (Signed)  D. McNEIL CAMPBELL, Colonel, R.E,,

SR A, YT e ' Chief Engineer.

-

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

(Signed) ~ D. McNEIL CAMPBELL, Colonel, R.E.,
 Secretary to Government, P. w.D.

‘ 3 > ."
OrpER—No. 2156 M., dated 2ad October 1897.

In G.0., No. 298 W., dated 24th January 1896, recorded in G.0., 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, Publie
Works Department, forwards for the orders of Government the proposals made by Mr.
Walch, which, with the estimated cost, are briefly as follows : — o

RS,

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

divert into the southern channel a stream above the Govern-

nment gardens .. e b AE L rhe ‘B 33 o 23900
(2) To provig:: filtering arrangements and a service reservoir at the

Snowdon ponds o o3 iy fnide g .. 66,000
(8) To construct a pipe head reservoir on the Kodapamund valley

stream .. b s 55 i 3 firy % 3,740
(4) To conduct the water from this new reservoir to the houses

along the Kelso road and to the villages of Kodapamund

amxil%annarpetta- s Thay ~ weii 110 8,060

(6) To construct another new recervoir on the stream flowing
through the Craigmore forest reserves at the back of Tiger
Hﬂl .o . . . LS .'..' .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 ot
connect witi the present distributary system seriEgs, 5 198,600

&

Total .. 1,587,700

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 7 supply. ¥ 1

2. The Chief Engineer, 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 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 no. be undertaken.
He considers it sufficient if the érst and third of Mr. Waleh’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

maintenance of Anderson’s revo ,Ve,rsy o

mﬂhenbe nup.

‘measures will secure a sufficient supply to meet
Fﬁa’-gogxe,‘and nothing more is necessary,

&5

he Marlimund water and the necessity of filter-

)

in consulte 's‘bme gf;:hé medical officers who have recently

_practice in Ootacamund, and has ascertained that they are unable to
= mmw%m of that water, and that in their experience
.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

nd w&ﬁi’ i‘g notraqmred _ Ifit is found to be necessary hereafter, it
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 ; i
B tent, t ]  deteriora but under section 145
and sub-section (1) of section 228-A of the Madras District i[lmicipalities Ac(t? IV of

- 1884, as amended by Act IIT of 1897, the municipal eouncil has sufficient powers

of wﬁtrolover the 'dramage areas of sources of water-supply to maintain them in as
uncontamiuated a state as can reasonably be required ; and it may for this purpose, on
payment, 1n certain circumstances, of compensation, prohibit or regulate the cultivation
of any crop, the use of any manure or the irrigation of land in any specified manner, if

, gnghgulhvation, manure or irrigation is, in the opinion of the Sanitary Commissioner
injurious to the public health. The Sanitary Commissioner is accordingly requeste(i
to report as to .tl%e kmd_s 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

y 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 neee;sity for an
add.ltmm‘zl .su'p}‘)ly from this quarter has been shown, the proposal may, as recommended
by the Chief Kngineer, be ed. 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

- 80 that no time may be lost in beginning such works as it may be determined to

< srry 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 pa ¢
- to him of the balance of his professional feey amounting to Rs. 1,830. g the paymen

(True Extract.)

Secretary to Government.

4-  To the Chairman, Maunici Council, Ootacamund.

'»» the Collector of the Nilgiris.
» the Public Works Department. ;

' » G.T. Walch, Esq.

 Exd, A. Raitt.
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?‘.5“ WATER FILTRATION.

S«

Advantages of River Water for Town Supplies.

The provision of an abundant and wholesome supply of
drinking water for large townsis a problem the importance
of which cannot be exaggerated. It is, however, only of
late years that the subject has had the attention which it
deserves, but during this period most valuable results and

-Ror.

information have been gained.
Not the least of these has been the discovery of means

by which the water of rivers, which is always available in
ample quantities and at comparatively low cost, may be
freed from the impurities which it commonly possesses
and made suitable for public consumption.

Few rivers in their natural state are fit for use, being
nearly always more or less turbid and frequently discol-

ored from impurities which may, or may not, have any
1t

»
y

sanitary significance, but are at all events unsightly.
is this very uncertainty that constitutes the great danger
in employing raw river water. It may be possible to use
such water for years without ill effects, but sooner or later,
in proportion to the growth of towns and cities on the

banks of the river from which the water is being drawn,

GENERAL VIEW JATE JORKS
¥ RAL VIEW OF WATER WORKS AT CHOISY-LE

the river will become contaminated with some dangerous
impurity, such as sewage matter containing the specific
microbe of typhoid or cholera, resulting in a disastrous
outbreak of disease such as occurred in Hamburg in 1892.

If. however, river water can by some suitable process
of purification before delivery be rendered pure, and conse-

quently innocuous, its advantages over any other source of

supply for large towns are numerous and obvious.
1




In the first place, the river is generally at hand or at e
no great distance, thus avoiding what usually constitutes
a heavy outlay in the construction of water works. %

Secondly, a constant and regular supply is assured at :
all seasons of the year.

Thirdly, the cost of the necessary pumping is but
small.

Fourthly, the supply is inexhaustible.

The advantage claimed for a spring-water supply over
that of a river-derived supply is the superiority of the
quality of water, although it is much harder than most
river water.

If, then, an ordinary river can be made by any process
of purification to yield a good and wholesome supply of
water, equal in every respect to ordinary spring water,
there can be no question which is the better source.

Means of Purification—Sand Filtration.

That this can and is being dome is heing practically
demonstrated in many of the most important cities of the
world. The process which has been the most widely
employed for the purification of river water is that of sand
filtration. Perhaps London, England, is the best example
that can be given of a large city with a river-derived sup-
ply purified in this way. There are eight companies
engaged in the task of supplying London with about
200,000,000 gallons of water daily, and of these seven
derive their supply from the rivers Thames and Lea, and
filter through sand. ‘

On this subject Dr. Frankland, the well-known ex-
pert, says :

““ The effect of sand filtration, as carried out by the
various water companies supplying London, wpon the liv-
ing matter contwined in the raw river water is simply

2

single drop of Thames water passing on
would md to contain occasionally 3,000
_ iving organisms, but it came out from these
o rs so cleansed from living matter that a single drop
 would be found to contain not more than two or three
organisms, and sometimes the filtered water was absolutely
sterile.”

And again he says :

“ Although deep well water had from a bacteriological
point of view a decided advantage, the filtered waters
were not very far behind.”

In a pamphlet* published in 1887 by M. Piefke, the
well-known scientific superintendent of the Berlin Water
Works, the following table is given of the microbe-remov-
ing powers of the sand filters at the Stralau Water Works

at Berlin :
Dates. | Filtered Water. © Spree Water. |

Dctbhar 8, <5702 1 A 1,488 } —
Eiald i 864 i 8,000
E o | 886 | 5040
9, 330 21,600
210 260 | 24,480
i 33 630 ‘ 31,185
19 310 | 26,752
AR 528 26,432
14, ; 248 14,600
15 1 140 | 4,807
o9 88 —

el 99
19, 73 2,592
e 46 5,328

To demonstrate more clearly the value of the fore-
going table and the efficiency of sand filtration as a life-

% % Die Principien der Reinwasser—Gewinnung vermittelst Filtration.”

3
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saving system it is interesting to compare the death rate

from typhoid fever of five American cities wheres the
water is taken direct from the rivers without any attemyr
at filtration and a similar number of European cities whe
sand filtration has been adopted :

Per 100,000 LIviNG.
I
Allegheny, . . 217 London, . 3 ; 17
Camden, . 5 : 132 Rotterdam, E ; 5
Pittsburg, 5 s 127 Berlin, : : 5 9
Washington, . : 87 Hamburg; . : o 18
] Philadelphia, . \ 4 Breslau, . } Z 11

Nearly all the cities in the United States are supplied
with unfiltered surface waters, and a large majority of the
waters is taken from rivers and lakes at points where
they are polluted by sewage. The death rates from
typhoid fever in these cities, whether compared with bet-
ter supplied cities in this country or with filtered supplied
European cities, are enormously high. These rates were
common in European cities before sand filtration became
generally adopted, but have now been reduced to the fig-
ures given above, and it is safe to predict that a few years
will see the system as generally adopted in this country as
it has been in Europe.

In order to obtain the best and most uniform results
great care has to be exercised in the speed of filtration.
A maximum speed of 4 inches per hour, or 50 gallons per
square foot of filtering area per twenty-four hours, equal
to about 2,000,000 gallons per acre, is what is generally
admitted to be the limit at which ordinary sand filters can
be worked with safety.




The Anderson Iron Process.

‘The speed of filtration can, however, be increased to

much as 110 gallons per square foot of filtering surface
per day, or 4, 500,000 gallons per acre, by the employment
of the Anderson Iron Process (also known as the Revolving
Purifier Process). In addition to the increase of speed of
filtration the microbes and general impurities are removed
to a much greater degree than by sand alone.

This process, which has lately become so well known
in Europe, consists in passing the water while on its way
to the settling beds through a wrought iron cylinder, sup-
ported horizontally on hollow trunnions forming the inlet
and outlet to the cylinder. This is kept in continual slow
rotation, and contains a charge of metallic iron- in small
pieces. The iron is continually lifted and showered down
through the water by means of scoops fixed within the
cylinder. The speed of rotation of the machine is about
¢ feet per minute at the periphery. The water is passed
through at the rate of from a third to a fifth of the
capacity of the cylinders per minute, thus keeping the
water in contact with the iron for from three to five min-
utes, according to the quality of the water. The cylinders
are made in various sizes ; for example, a machine 18 feet
long and 5 feet in diameter is capable of treating nearly a
million gallons a day, and is charged with about 2 tons of

=

ole to Cylinder. L, Sluice Cock. M, Air Cock.
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ipes. G. Distributing Plate. K, Hood for preventing iron from being carried into

tals. D.D D, Curved Shells for carrying up iron. H H H, Adjustable Plates for retaining iron in

let Pipes

A=
Wheel for Driying Cylinder. J, Manh:

PLAN AND ELEVATION OF ANDERSON'S REVOLVING PURIFIER.

any sort of scrap iron ; one of the most convenient forms

being punchings from boiler plates.

low Trunnions. C! C?, Pedes!
f Cylinder. E F, Inlet and Out’

Outlet Pipe. I, Spur

This churning with scrap jron causes the water to
take up a small quantity of iron, from a tenth to a fifth of

Sections o

a grain per gallon, which, in precipitation, effects the puri-
fication of the water.

On leaving the cylinder these particles of iron are in
the form of ferrous hydrate, but as the water is immedi-

5




]
ately exposed to the influence of the air this becomes
quickly changed to ferric hydrate, which is precipitated in
particles more or less coarse, according to the nature éf

the

the water under treatment. On leaving the cylinder

water is passed into a gettling bed or simple troughs, in
sure to the

which the iron is completely oxidized by expo
air, and in which the precipitate immediately settles.

The action of the ferric hydrate on all impurities in
the water is one of coagulation, the formation of a pre-
cipitate in the water tending to throw out of solution the
dissolved organic substances. This explanation of the
action of the iron process upon the organic impurities of a
er applies equally well to its action upon microbes.
shows that the microbes become entangled in

and either subside with it to the bottom of
the filter.

wat
Experience
the precipitate,
the settling tank or remain upon the surface of

Efficiency of the Iron Process.

The effect of the iron process of purification on highly
discolored water is remarkable to a degree, and many
examples could ‘be given of cities whose water supply,
being drawn from a highly discolored river, has been ren-
dered as clear and bright as the purest spring water. It
however, to refer to the present water supply
which is drawn from the river
The water of this

will suffice,
of the town of Antwerp,
Nethe, a tributary of the Scheldt.

ject to various deleterious influences. It is col-

river is sub
t to remove,

ored with a yellow color, exceedingly difficul
by the peaty nature of the country through which the

river flows. It carries down at times large quantities of

silt and finely divided clay. Being subject to the influence
of the tide, it is affected by sewage pollution, both above

and below the point of intake.
6
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‘whic gi‘ms a résumé of the
 whole of the year 1889, is as

were made every week, thus constituting a sort of
into the chemical and hygienic quality of the
14 E’j& concordant results of these numerous analyses have once
‘more confirmed the opinion of all those who have studied the Ander-
son process of purification. This process, as applied at Waelhem, is
~ of remarkable efficiency, the coefficient of purification is very high,
' aml the water pumped into the Antwerp mains is irreproachable in
~ every respect. The Nethe water, even after being deprived by
twenty-four hours’ settlement of the matter it holds in suspension, is
yellow and thick, and opaque when examined through a depth of 2
feet. It has a flat taste. After a few days a deposit of brownish
flakes forms in it. It shows an average of 80 milligrams of
oxidizable organic matter to the litre, of 0.3 milligram of free
ammonia, the same of albuminoid ammonia, and marked traces of
nitrites.

After purification the water becomes limpid and brilliant in
appearance. Its taste is fresh and agreeable ; when seen through a
depth of 2 feet it is transparent and of a pale green tint. After
being kept for several months exposed to the light in bottles stoppered
with cotton wool it remains perfectly limpid. This water contains,
on an average, 40 milligrams to the litre of oxidizable organic
matter.

The water never contains more than one one-hundredth of a
milligram of free ammonia or one-tenth of a milligram of albuminoid
ammonia in a litre. It is absolutely free from nitrous acid. The
results of the bacteriological examination corroborate those of the
chemical analysis. The purifying action of the Anderson process is
here most manifest, as is shown by the almost total elimination of

7




all micro-organisms, The water of the Nethe contains a gmt’ 11

number of microbes. It may beé estimated at an average of ?,000

colonies per cubic centimetre,

After purification, water taken from taps in the city, and whw
has circulated through a great length of mains, is found to con-
tain an average of seventy-five colonies only. - This number of
germs is, indeed, small when compared with the number of micro-
organisms which pass through filters reputed as the most perfect.
But still fewer germs are discovered when the water is taken imme-
diately on leaving the sand filters at the pumping station. Under
the strictest conditions of experiment we find that this water may be
considered practically sterile. The number of colonies which it sup-
plies varies from two to twenty per cubic centimetre. In no case
has the Antwerp water supply disclosed the presence of bacteria of a
suspicious or pathogenic kind, such as those of typhoid fever, for
which search has been made with special care. It is, therefore,
beyond all doubt that the process employed at the Waelhem Pump-
ing Station offers the most complete guarantee that can be desired,
in the present state of science, from the point of view of publice
health.

Rapidity of the Iron Process.

A very important feature of the iron process consists
in the rapidity with which perfect results are secured. A
sand filter of ordinary construction will remove a large
proportion of microbes in a water when its surface has
become sufficiently blocked by the layer of matter sepa-
rated from the water being filtered. To obtain this result
it is necessary to work the filter for several days, deliver-
ing all the while imperfectly filtered water, until this layer
has had time to form.

The rapidity with which a high degree of microbe-
removing efficiency is reached after the water has been
purified by means of the Anderson process is shown by
the following table of analyses taken hourly from a sand
filter outlet at Antwerp by Dr. Van Ermengem, the emi-

8

L]
nent bacteriologist of the University of Ghent, on Sep-
temper 9, 1893 : i

.

Blating Piltees | | pec G Ees | gilonss After gt 4 s agad
b it  HRINET £t
4 ‘ 30 | 11 30
5 } it e B 20
6 I 2 l 15 ! 50
7 ! 320 J 18 [ 52
8 J 25 [ 24 | 25
9 | 30 | 30 | 25
10 | 39 | i ‘
| $id

Note.—The high fi i 5
Moo acci( Pk t.ogt E sglg; ﬂ:cmlug on the seventh hour was doubtless due

The Paris Plants.

At the end of this pamphlet will be found a table of
the Principal towns which have up to the present adopted
the iron process. Special attention should be given to the
remarkable success achieved in Paris. The first plant
erected there had a capacity of only about 100,000 gallons
a flay, but its success in dealing with the W‘ater of the
Seine was so marked that the process was applied at the
waterworks of Boulogne-sur-Seine to treat over a million
gallons a day of Seine water taken below Paris. The
working of this plant was followed and investigated with
the greatest care.

Following is the report of Dr. P. Miquel, the eminent
head of the bacteriological department of the‘ Observatoire
de Montsouris, which shows the results obtained by the
process upon the Seine water, and also a (*ompz;rison
between the purified Seine water and the spring water of
the Yanne. This latter water, which is supp]iedkto a large

portion of the city of Paris, is considered to be a model Zf
what a drinking water should be.
9



BACTERIA PER CUBIC CENTIMETRE.
\ SEINE WATER. Coefficient
\ Dates. — s of
| Unfiltered. | Filtered. | Purification.
| e ——
i December 2, 1892, . . 130,000 400 99,693
‘ \ February 23, 1893, . . 550,000 | 2,000 99,687
March 2, 1893,. . . 60,000 50 99,917
\ March @ S i 40,000 500 98,750
} | Marchi 18, % 1L . 50,000 700 98,600 600
March 21, ¢ . . . 90,000 200 99,778 600 y
Spell o Tauiiad 280,000 300 99,893 800 g
Apri-dD; i na s 240,000 800 99,667 1,600 E‘
Apel & <10 5 ineg 130,000 1,700 98,692 1,600 8
Al e aiyes 90,000 2,400 97,334 400 g P
Apdl®, ¢ . . . | 00000 | %00 | 99,050 600 = &
My & ilinas 480,000 400 99,917 200 z .
My 19554 ok 550,000 8,100 98,528 600 - ;
MapdS;: i 100,000 600 99,400 600 il
May B 20 ik 140,000 700 99,500 1,200 E 5
May 80 7 il 350,000 200 99,943 800 3%
Faiw A% 2 650,000 | 5,000 99,231 200 5 K
A RSV EES S B 410,000 1,100 99,732 800 3 =
July: 8 %0l Uiy 170,000 800 99,530 600 g =
Dty dd el i 690,000 4,000 99,421 600 g r
July: 22 ety 1,010,000 1,300 99,872 1,200 | & 3
Joly98, * .. ] moom 700 99,902 1,200 | = 5 *
PEETTER S PRS2 DNS PENE s AP TR TRAS RO BT TR ERREET =8 B0 ey E," :E:_ 3
MONTHLY AVERAGES. ‘§ ’; 2 }
Lo e D R B e P E & il
; February, . . . - : 550,000 | 2,000 99,637 1,800 E K
Mareh: . : e 1 \ 60,000 362 99,397 1,775
Apdl, . .o oc - 268,000 1,100 99,590 1,000
Max. | ih L et b - aek0) 2,000 99,383 680
June, sRALE { 530,000 3,050 99,425 500 5%
Julg, . . . ... | 6000 | 170 | 99789 900 | i
Meani: 2105 10 : 396,000 | 1,702 99,571 1,110 3 Z
[plaiadeang - Boga iR 05 IRSEsE Faioitio gl (Al 1 %

The above figures show that the Anderson process as modified
and worked at the Boulogne station keeps back a mean of 99.500 per
10
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. of the bacteria of the water which is supplied to it; these
mm certainly very encouraging, for it is evident that, dealing

b

- with a very impure water, as the Seine is at the Pont de Sévres, it is

AdBsible to free it on a practical scale from the greater part of its bac-
teria, and to give it a composition very nearly equal to spring water.
It is hardly necessary to add that this purified water

is clear, brilliant and colorless at all times, in spite of the
fact that the Seine water at Boulogne is exceedingly impure,
being below the city, a large proportion of the drainage of

which it receives.

The speed of filtration usually employed there ranges
from 105 to 115 gallons.per square foot per day, and in
the filter the thickness of sand, which is usually about a
foot and a half in depth, has been reduced by successive
filter cleaning, without replacing the sand removed, to
6 inches without impairing in any way the quality of the
water. :

Owing to the great success of the first plant erected
on the Seine, and referred to above, a plan to supply the
suburbs of Paris with spring water was abandoned. and
contracts were entered into for the supplying of purified
water from the Seine and Marne to fifty-eight of the com-
munes of the Department of the Seine, representing a pop-
ulation of 600,000,

These works were completed on January 1, 1896, and
are located as shown in the accompanying map.

The following excerpt is translated from a report
printed by the Compagnie des Eaux, of Paris, in which is
given the history of the adoption of the Anderson Iron
Process by that company :

ResuLts OBTAINED.—The delivery of the filters is set at about
4 cubic metres per square metre per twenty-four hours (not quite
100 gallons per square foot per twenty-four hours).
The quantity of iron consumed varies from 2 to 4 grammes per
cubic metre of water treated (265 United States gallons).
11




The cleaning of the filters takes place, according to
routine, about once a month.

The organic matter in solution is reduced on the avers
proportion of from 40 to 60 per cent.; and the bacterial colon
tivated on gelatine, are reduced in the proportion of 996 per 1

The plants at Choisy-le-Roi and at Neuilly-sur
have each a capacity for treating 8,000,000 gallons p
with a filtering area of 100,000 square feet, and
Nogent-sur-Marne a capacity of 2,500,000 gallons,
filtering- area of 33,000 square feet, a total of 18,
gallons per day, and which will during the course :
present year be increased to about 30,000,000 gallonm

It will be seen from these figures that the '
speed of filtration is equal to about 3,500,000 M

acre, or about 1,500,000 gallons per acre more than&{ '

obtained from sand filtration alone. In some ing
the speed can be increased to as much as 4,500,000
per day, the speed of filtration being naturally som ,
dependent on the nature of the water. 3

This increase in the speed of filtration has the effect

of reducing the area of the filter beds, thereby greatly
reducing the cost of this part of the water works,

Cost of Plant—Working.

Special care has been taken to learn the exact working
cost of a filter plant fitted with the Anderson system of
purification, and the following figures have heen obtained
from the plants now running at Boulogne-sur-Seine and
at Dordrecht :

TOTAL WORKING EXPENSES FOR THE

BouLoGNE-sUR-SEINE,
Iron at 7 frs. per 100 kilogrammes, : . . Frs. 350.00
Cleaning decanting reservoir, . : g

YEAR 1893,

; 180.00
Cleaning filters (5 frs. per day per man), : 780.00
New sand, . : : . } 3 ; : ! 300.00
Coal, oil and waste, } : y : : 1,400.00

Total, 3,010.00

‘sanoy g dod SUO[BSF 0000092 ‘fyorde)  sweyLnd XIS
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. ‘ - This gives an average cost of 0.0016 francs per cubic_

$i ~ metre, or about one-fourteenth of a penuy per 1,000 gallons
 (fyshillings per million).  For such a small plant this is an
o rdinarily low figure.

DORDRECHT.
Tron consumed per million gallons treated, She 1314 1bs.
; , Speed of filtration per square foot per 24 hours, ] 100 gals.
i | 1s Total quantity of water treated during year, . 194,000,000 gals.
R Total cost for the year, including iron, fitter cleaning,
8 maintenance snd repairs, . . .. < - £53 12s.
‘ Average cost per million gallons purified, §--2 5s. 6d.

The iron used is in the form of punchings, three-eighths of an inch to
three-quarters of an inch diameter, costing 46s. per ton.

These figures are applicable to the European scale of
charges and will necessarily change in different countries,
i but it may be safely assumed that the cost of working in
ﬁi . the United States will not exceed $2 per million gallons.
4

me—
e SN

A particular feature in the economy effected is the
saving in the cost of new sand, one of the heaviest items
: of expense with ordinary filter beds. In some instances
i where the Anderson process has been adopted it has
been found unnecessary to change the sand for three

i years and upward. When it becomes necessary to clean
b the filters the water is simply drawn off to just below the
t level of the sand, when the film of oxide, which forms with
t time on the surface of the sand, is easily removed without

disturbing the sand itself.

it : The revolving purifiers are made in different sizes,
., ] distinguished according to the diameter of the pipes con-
veying the water into and out of the cylinder. When the
quantity of water exceeds the capacity of a single machine
a battery of several is erected, such as shown in the illus-
tration of the plant at Choisy-le-Roi.

The entire cost of a revolving purifier plant, including
all connections to the main intake pipe, and to the settling

13




or filter beds, &e., is $5,000 per million gallonss
per day.

For the following reasons it will thus be 8
revolving purifier process is a great ImMprove
effects a great economy on ordinary sand filtra

[. Filtration. after the water has been
means of the revolving purifier process, i8 €8
about twice the customary speed, thus effecting
about half the area of filter surface required.

3. The purification is much more thorough &
less liable to accidental disturbance, and removes
})el‘('ﬂllf;l};‘(‘ of microbes. :

4. The working cost is low, as the ironelli

L 9} Uo 9SNOH Jlagung Juimoys

cleaning is very small.
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Source of Supply. z:Ec%mhmmﬂm.mg o Daily Capacity in Gallons.
River Jumna, Three 10 inch. - 2,000,000
River Nethe. Five 10 inch. 3,500,000
Lake, Three 12 inch. 2,860,000
Lake. Three 10 inch. 2,000,000
River Merwede. One 14 inch. > 1,250,000
River Ysel. One 9 inch. 530,000
River. Three 6 inch. 700,000
River Sta. Lucia. Three 14 inch.. 3,500,000
Canal. Three 10 inch. 2,000,000
River Seine, Two 10 inch. 1,300,000
R Six 14 inch. 7,500,000

e Three 14 inch. 3,500,000 o
River Seine. Six 14 inch, 7,560,000

15







_cultiva
reservoir of a large quantity of peat. The latter is considered to be by far the

The ﬁi’pea supply of Ootacamund is now derived from the following sources : —

L 3

| (1).—MarLiMusp REeservorg.

- 1. This is formed by an earthen embankment thrown across a stream which
ﬂows‘frpm the Tudor Hall Estate, Gayton Park Estate, and adjacent lands, and
runs down the Anikorai valley to the Moyar. :
pixd 2. The natural catchment basin of the reservoir has an area of about 27215
acres of which 19660 acres are private, and 7555 acres Goyernment and Munici-

pal property. Of the 196'60 acres of private land about saea 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 slopes 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 e,870,138 cubic feet, of which

however 1,150,130 cubic feet lie below the outlet pipe, leaving 8,720,008 cubic feet,

0 'u%- millions 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 7-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 reservoig- constructed its water was declared unexception-

able, a:lt this is no longer the case owing it is supposed to, (a) manure used in the
ration which drains into the reservoir and (J) the presence in the bed of the

more serious evil of the two, indeed the Sanitary Commissioner Surgeon-Lt.-Col.
W. G. King has gone so far as to say * whatever steps be taken as to the
it area, as long as the water is received there, it must be considered

iman conéumption,” and he advises ‘‘the abandonment.of this

¢ reservoir completely.”

7. The Sanitary Board, however, came to the conclusion that this reservoin

\nnot be totally abandoned,” but that * all water passing from it be filtered.”
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(2).-—Tae Serive asove Owp Oory. - d‘eﬁmed'-'liy:ng'etabie 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 : —

8. With reference to this, the Sanitary Commissioner remarks (see pa!‘lgo‘f B
his Inspection notes, page 224 of minutes of Proceedings of Sanitary Commis- :
sioner, 2nd Quarter 1894), that of all the sources of the Ootacamund supply this, 88 ) ; ; s e ki v ¥ : i iR
“*alone presents the character of a correctly protected supply. It is derived : 5 1 TR T at | From House
“ direct from a spring which is enclosed at its point of exit from the earth and Rt i ' ; Bokford Dide.
““is distributed by pipes. The collection of this spring is ingeniously effected | s g E Sgin s i bt B ivotd
“by a miniature infiltration gallery- suggested by Mr. Nery, the Municipal i § o i | : : | system.
Engineer.” 345 SR ; :

service tap of

: i it e T el Bl Total solids * ... Grms. per litre ... 0-040

9. The system however is a very small one supplying only sgme 400 persons 5 i  Volatile solids ... do. ~ do. il 0-015
: S48 in thi il £ < 0ld Ooty” d. by aibvice o IR il LE 3 e : Chlorine i35 Tda do. < o Trace.
by of pillae 'fountams yidgbacs oSS PRy by S'?Vlcg e O Pl gie : { B Rl tae Total hardness ... ¢ ... Clark’s scale & Trace.

the Secretariat Offices Stone House Hill, afid three or four other houses.” ddi £ 1 gty i1 - Permanent hradness Silie da ’du. }",.ace. ;
. : SN LS % VEES 2R : Tt oy F oo M s. litre... 4 Trace.
10. The area ferved' is shown in yellow on the accompanymé'. map of ; b | A;l;: !:zllﬁﬁl,:xnmonia s pf‘(;‘u.: i Lics
Ootacamund, scale 6'=1 mile. i Sics Nitric deid X do. do. "l (as Ammonia) | Trace.
) d .

(3)-—Tne Dobaserra Reservoiss. . : g ; Remarks. —Sample B is a usable and good water.
11. These are formed by earthen embankments across the stream which

flows from the southern slopes of Dodabetta to the Burnfoot and Lawrence = 1 II.—OPINIONS AND SUGGESTIONS OF THE SANITARY
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

Lakes. ; :

12.; The Uppex&the two Reservoirs has according to Appendi; A of report
printed with P. M. G. No. 286-W., dated 1st February 1882, a catchment basin
of about 172-72 acres, so-72 acres of these being private property; but from the *
recent investigations it would appear that the area of the catchment basin does
not exceed 134 acres, and that the private property is §0nly 5775 acres, of which

Sanitary Engineer, the results of which are given in the various documents noted
1150 are cultivated with tea and half an acre or so is planted with fruit trees, - g i SRR BT AT - below.!
, _ . 0 A R L by TE iR 1 IR ¢ P ; ; 1
(a.gparent];zE almost entu:ely neglected) whilst .of t-he remamde:' there are some : ‘ e : 20. These were referred by Government to the Sanitary Board which after
38} acres of gum plantgtxons, and 7 acres or so of Cpchopg, &e S i Sriige £ s BEEREN -  full consideration came to the conclusion embodied in its Proceedings No. 2286,
y AR . g3 =8 B 3 L = 3 %
13. . There are no” regularly inhabited houses or huts lﬂnhthe,eatchmept baSim« , dated 14th August 1895, which for convenience of reference are given in extenso
but there are two ‘“tea houses” which no doubt are occupied at times for below, from P.M.G. 298-W., dated 24th January 1896.
short periods. S o7 : : S ittty GGt
i4. The capacity of this Reservoir when full to 2280 above its ontlét;pipe% Proceedings of the Sanitary Board, No. 2286, dated l4th August 1895, at meetings of the
has been takén as 4,500,000 gallons but is probably considembly more. 3 £ e : Sanstary Board held at Uotacamund on the 13th, 18th, 25th and 27th June 1895.
15. The Lower Reservoir, only about 934 feet down the valley from the . % i 2 ot sl 2 by : » : ¥
upper one and some 161 feet below it in level, is little more than a pond, having a The Board, having, as requested by G. 0., No. 859 M., dated 6th Jaly 1894, fully discussed
capacity probably not exceeding 50,000 gallons. ' FRalaa reenn : the Whol]e of t}ﬁquesnons relating to the water-supply of Qotacamuid, having had before them
% ¢ ; ; : : : g z3 : e report (herewith sent) of the Muuicipal (! i he s B4 5 ,
16. Its chief supply is of course the surplus from the upper reservor but . @ ¥ g g Beal. oMl d i )- m”upa‘(qmmmee > th? S Fia h~a”ng WoR P
this aneial : 1 af ! : G : : : : 3 .coiul.llthe}e and considered  the matter with them, and having inspected the various reservoirs.
15 18 also at times supplemented from the stream which flows through the existing and proposed and their catchment aveas, resolves to report to Government as follows :—
Craigmore forest reserves at the buck of Tiger Hill. ‘ 294 : . : e & -
ALz iy ; : : it SEEC o Nt e A e L : (1) The Board finds that, in regard to the Marlimund supply, it is impure and insufficient,
i rom these I'e‘servon's 18 supplied that portion of Ootacamund, Sou{ﬁ)f the .4 eais LAgEel Lo gn . ErEel i ed T ; that the cause of the impurity of the water is due (1) to the supply received from the Tudor Hall
Lake, shown colored in blue on the map, scale 6~=1 mile, with a popmatién Estate passing over cultivated lands, to the tank itself in portion being a peat bog and that in its
of 2500. T'he capacity of the reservoirs as given above would t,bereforev be suffi- Adigent & & bed are masses of vegetable matter in a state of transition towards ““peat >’ and therefore liableto
bt fo;‘ only 3 months supply at 20 gallons a head per diém,, »sﬁiipoaing’bﬁe 5L e o) R Shy decay, and to the water derived from the Snowdon catchment having to pass to the connecting
evaporation and soakage to be only just compensated for by fresh éUbPIies eoeived, 1t e B 1 Bl e 1 TN (AR vholas ?mh thick undergrowth and over ground covered with decaying vege-
during that period ; the stream and springs which feed these réservoirs never, it is - : . !Sunitary Engieer’s No. 1697, dated 17th August 1893,
Believed. rin auite drv ’ i : ' Falip el : SREL iy . ' _ ; : Nom'qn‘snmr'by Acting Chief Engineer, Public Works Department,
! elg ed, juite dry, anq as a.m‘xtter of fact the storagg has since the r‘s;qptﬁ“ rOMe L L : | deted 2nd October 1899, - _ l PR
1t was piped, proved sufficient, if extravagant comsumption and waste be checked. = e b Sanitary Engincer’s No. 2544, dated 24th November 1893 T emtaloye
2 3 & i 3 % FEhe s adan B g £ b, o SRR : 2 idential.”
18. In para. 12 of his Inspection notes, dated 15th—22nd September 1893 . i RN N g. 8. ;:'o‘ ;:;-:’ :tedd&hdlt;m}.; 1892 J
g 4 1 £ 3 g 25 . SN HES Page ; £ ; L : el s . 3 g R -y Mis., dated 6th July1894.
the Samta.x y L()[I]If]leIOnel’ gives ans-ll ysis of the water of these reservoirs, and ::::m of theBibphy Lo abiibase - Minutes of Proceedings of the Sanitary Commissioner for second quarter 1804,
speaks of it as ““of much better quality than the Marlimand supply though largely X o W TR Y ; | Hegeat of BeSiey ngingor. for 1605,
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table matter, (2) that its insufficiency in vears of short rainfal
catchment area, to the state of collecting channels themselves

by undergrowth and humus in the sholas. o i

(2) To improve the purity of the water, the Board consi for that the Marlimund tank as
far as possible shoald be abandoned as a storage reservoir, and that Government shounld be re-
quested 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, bat looking to the insufficiency
of the supply and the limited catchment areas, they do not feel justified in recommending this
course, and if Governmént clears the sholas.and maintains them in the state already advised,
there is less reason for such recommendation. PEs

(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 reservoir 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 excavating an
the existing (but not now used) reservoir is, or alternat-iVefy if
may not be advisable to construct a new dam at a spur some 2

ay be considered whether it
feet down the valley below

the bund if a further large additional amounnt of storage would he’reby be secured ; which of

hich can only be'decided after
proper surveys and levels of the site have fleen taken. The Board believe that, if the reservoir

the two courses should be adopted is an epgineering question wh
is thus extended and another reservoir (to be hereafter referred to) constructed, it will be
possible to limit the use of watér from the Marlimund to.a somgv‘rhat insignificant amount. :

{4) Marlimand, however, cannot be totally a-bandbned, qs some of the higher houses o-n
Church Hill must still continue to be supplied from it, and the Board therefore recommend
that all water passing fro= it be filtered and a compensating ti'*serﬁmx‘voir‘wﬂl also be

necessary. On the subject of filtration advised, the Boar&{f!é prosecuting enquiries ag' to
ble matter in the water. As

feasible methods for dealing with the large quantity of v
to this a separate report will in due time be submitted.

i Y 7 kS
(5) The Board accompany the proposals for the extensi,é th
cepting’ channels and otherwise-that none of the drainage of any of the surrounding basin in
which the reservoiris be admitted ix_xto the reservoir unless frqm’ perfectly clean and unpolluted
area, the reservoir not in any wiay being dependent on its @wn basin for its supply. The
Board also recommend the diversion of the Marlimund road along the east side of the reservoir
as extended. . ; ‘ T 3 T
(6) The Board recommend that the existing nerth and 1th s"ﬁppif channels be bricked
or lined with concrete, that the overflows be done away with @s far as possible and one over-
flow only provided above the inlet tothe Snowdon reservoir ofthe pipe leading to Marlimund,
and that the site of the channels be increased, if necessary, to carry the maximum flow off the
catchment areas. i §7

(7) The Board further recommend the extension of the south supply channel as proposed
by Mr. Ellis, Acting Sanitary Engineer, in his memorandum in reference to G.0., Mis.
No. 839 M., dated 6th July 1894, viz., recutting the old SUp}';_fy channel from O. to N. so as
to include the area, coloured green—see plan No. 4 of the acéompanyihg plans—whence the
water would find its way down the stream H. and thence by ¢ 4}" existing channel to Snowdon ;
the Government House channel to be permanently cut off (it has already been done so tempo-
rarily). The Board do not consider that any other of the works proposed by Mr. Ellis in
his memofandum referred toare under the present proposals of the Board necessary and would
alone recommend the examination and repair where necessary of the culvert from Snowdon
House to Marhmund from which apparently a large quantity of water must be lost by
leakage.

is due to the smal size of the
and to the absorption gggnﬂ !

clearing the basin in which

o8.0f the Snowdon reservoir with
their expression of opinion of the necessity for protecting th&reﬁif?t)il‘ from approﬁﬁ‘bj W,ﬂ'm“é +
and fencing, for removing the godown of Snowdon House, and for seeuring by mean’séf-iimar- %
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. (8) The effect of the above proposals would be that a new reservoir would be obtained
with a supply to it from a fairly unpolluted area and an additional amount of storage would
thus be secured. It is not intended that water should be passed from Marlimund to Snowdon
reservoir even after filiration, but that it be delivered into the pipe below the latter reservoir, 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, &c.; this however is a detail to be hereafter
considered, if the recommendations of the Board as a whole receive the approval of Government.
The surplus from the reservoir at Snowdon would be passed to Marlimund and no more water
passed over its escape weir than is absolutely necessary 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 the three streams coming from the saddle and from that place
of Dodabetta further west. The construction of this reservoir will involve the acquisition of a
few market gardens, and about eight dhobies’ huts adjacent to the site of the proposed bund
(these were only lately built) must be removed.

(10) The Board believe that this and the proposed Snowdon reservoir will give all the

. storage capacity required to serye a much increased population through any years of severe

drought such as have lately occurred.

(11) Tt 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 instance, from Marlimund to

- as limited an area as possible on the higher contours, from Snowdon to the middle contours and

the upper portions of the bazaars, and from Kodapamund to the houses in that valley near Char-
ing Cross, Government House road, and along the lake onthe north side generally, and in this
view the distirbution pipes may require slight re-arrangement, but in such manner that, from

higher supplies it may always be possible to supplement the lower or from the lower to such of

the higher contours as they can command. ‘

(12) In regard to the Dodabetta reservoir, which supplies the sputh side of Ootacamund,

_ the Board do not consider that any expensive alterations are required. An examination ought
' to be made of the lower reservoir and remedies suggested against its silting, as it does at

51

present ; its capacity might probably be slightly increased. By properly considered planting

on the slopes of Tiger stream, the silt at present brought down might be reduced or by scour
valves, and the supply to the reservoir might be increased by catching more of the water
whi Mﬁent eventually finds its way to Burnfoot lake.

Rt e . bR sov iR g o A8

: (13) The Board«are averse to cutting off any of the area of the upper reservmr,%t if
arpangements can be made to cut off the tea area and include an equal or greater area, this
should be done ; this however is a question which demands detailed enguiry (Dr. King dissents

‘—see note attached).

(14) It is evident that, if the proposals of the Board meet with the approval of Govern-
ment, the work of preparing plans and estimates to carry these pmp{'sals into effect will
require the services of a highly qualified officer for a considerable period; there are many
points in connection with the various proposals made, which demz}vnd very careful study and
investigation before satisfactory designs can be prepared and details decided on.

(15) The Board therefore recommend that the Municipal Conncil should be advised to
a roaéh- Mr. Walch (late Chief Engineer for Irrigation), who is now resident in Ootacamund
aig who has a very full knowledge of the question to be dealt with, in view t0 securing his

rvices.
% {16) The Board are informed that the council have already arranged to provide a.'sm.n
of Rs. 2 lakhs for the carrying out the improvement of the water-supply and drainage. This
sum is mnot likely to cover all the expenditure necessary, and the Board therefore trust
Government will see its way to supplement fhat sum by whatever amount may be necessary,

o that once for all the supply to Ootacamund may be placed on a satisfactory basis. Any

less complete measurve'ﬂ‘éT than those proposed, the Board consider, would be temporary and
ill-advised, and thereﬁﬁe strongly recommend that the improvements be. taken up at once and
made full and completef. The Board believe that any other course will lead in the end to
much greater exﬁendiwre than if their proposals are, accepted and the work carried out as a

whole.




 21. These suggestions of the Sanitary Board:
(a) Partial abandonment of the MaruLMuxD REsel 3
and extension of its supply channels from the Snowdon sl
filtration of all the water passing out of the
(b) The formation of a supplemental reservoir &
just below them ;—paras. 3 & 5. 1 : e
(¢) The formation of a new reservoir in the Kouuyuxn VaLrey pmh
below the junction of the three streams coming from the Saddle
and from that part of Dodabetta further west ;—paras. 9, 10 and 11.
(d) The improvement of the purity of tha'snpp%y‘of the Dopaskrra Reser-
vorrs and the prevention of the silting up of the Lower one;—paras.
12 and 13. , ; Pt T Bigy it 5
[1I_INVESTIGATIONS NOW CARRIED OUT, PROPOSALS.
NOW MADE, AND ESTIMATES SUBMITTED.:" = ~ 2
22, In dealing with the investigations carried out in: accordance mﬁb& o
G. 0. 689-M., dated 27th April 1896, it will be conveniént to follow the.proposals; _
of the Sanitary Board, as far as they go, in the gemeral order of the above:

e

1to8.
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summary. bk
IR el (4) —MarLoND. RESERVOIR,
- 23. As was expected, the vinvestiga.tion;‘havq; )
. reservoir for the supply of Ootacamund, comparable
. that of Marlimund as regards capacity or area of cath-
' ment basip. ~ With only 18 feet dgpth of water it hol
. already stated, 541 millions of gallons, or upwards of’
18" supply - for 12,000 persons at 20 /gallons per
draws its supply from some 469 acres whi

A

g

2. 1618 alsomo ;
lies in a valley which slopes away from Odbacatf&nﬁ,

ever. bunsting’-i;.‘bere would be no such loss of life and vz
the case were it in the Ootacamiind ivater-she@, &4

25. It is certain that the occasional insufficiency
due to the imperfect arrangements for taking to it th
of its gathering ground, that along the Snowdon slopes
recommended in para. 6 of the Sanitary Board’s 1
channels with masonry ; for doing this the plans® and estimates® now mbmm@f :

provide, as also for the extension* recommended in pata’“'i of the Board s report!
soon

26. If these be carried out there need be no doubt that ‘,ﬂievN.':E.u fMQnS !
rains will always leave the Reservoir full, and experien has shown that when thi
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.. . . 7 Appendix B.

27. The Sanitary Board is right in considering t 5 other wor m pm. E :
posed by Mr. Ellis in his Memorandum referred to ar *(¢) Laying an addigional ggﬁ;@khﬁ’ e P 8l il Droceedicins:
necessary. They were arrived at on the basis ofa \,x run 'f)) &;;‘:g:gqﬁi nit;“tsom :‘xwv 5
off” of 1 inch in one hour, but this was probably merely ing Ma dtiit from G

mistake, and certainly a run cff of not more than 1 ine h in
24 hours need be provided for, which the present pipe and o
large to deal with. '

; ERey

- from cultivation, there can be little doubt t

) Flpp No. 2 (2 qbﬁcts). ;

'gr&mw out of order, 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 case. The Coxpuir has not been

s

Ll htmvered,bm no siiggekpf. leakage from it could be detected even when it was
- carrying a large quantity of water during the last N.-E. Monsoon, and the

Estimates now submitted do not therefore provide anything for repair of this
work. £t :

29. As regards the Fiurerixe of the water passed out of the reservoir; this
has been already thoroughly gone into as will be seen on reference to the docu-
ments noted® below, and plans® and estimates have been prepared by the Sanitary
Engineer which are incorporated with those now submitted. Buat in addition to
the arrangements provided for by the Sanitary Engineer, the Sanitary Commis-
sioner 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 patent 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
$ hat 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 1ts “cost, because the value of land in and about

Ootacamund is increasing, and the cultivation is being extended. It is though:

inadvisable in the estimates now sent to deal with the value of thelands in question
i ill give informati ‘hich any provision

but the statement Appendix § will give the information on which any provis

it may be considered advisable to make can be based.

(5).—SUGGESTED Ruservorr NEAr Sxowpoy HoUSEe

s Proceedings the Sanitary Board proposed an
or the construction of *‘a new dam some
« Rpservorr >’ here applied to what
is likely to be misleading to those
those ponds are not connected

32, In paras. 3 to 5 of it
« extension of the Snowdon Reservoir ”’
900 feet lower down the valley.” The term
may better be named the Sxowpox Poxps,’
who do not know the circumstances of the case ; . .
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
s0 as to hold up water to 15 feet above its present level and incorporating it, and
the other pond also, in the reservoir so formeq; :

34, The Survey® plan and sections connectéd with this will be found with the
other plans, but no estimate is sent, because it has been finally decided [see letter?
36, dated 20th November 1896 to the Chief Engineer, P. W. D. and his. reply

'No. 9-C, dated 4th January 1897] that, as recommended® by the Sanitary Board,

the water supplied from the Marlimnnd Reservoir must be filtered, and there is no -

place for the required filters and service reservoir except this Snowdn Ponds

site ; see the documeéts referred to above, in para. 29 dealing with * Filtering.”

2 No. 1697, dated 17th Angust 1893 from the Sanitary Engineer.
Note by the Chief Engineer, P. W. D., dated 2nd October 1893.
No. 2544, dated 24th November 1893 from the Sanitary Engineer.
Endorsement of Chief Engineer, P.W.D., No. 862, dated 1st December 1893.
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4 [CoDAPAMUND VALLEY—SUGGESTED Srorace Reskevoir. P i
) — "¢ Pire-Hmep, AND SUPPLY FROM IT. Henotn e

yfuch time was spent ﬁ; Surveys! a_na Leyelsf'  connection *m.th ﬁtd

- el 9 of the Board’s Proceedings) for a storage reservoir in this

3 ara. .
wggt‘i"m(’f] :feme_d an excellent one, but after all, the idea bad to be given up

valley B° 1t calley proved so steep and contracted that 1o safe enrt!mn bund
pecatse ﬁstructed high enough to make a storage reservoir of‘a.capam.tyi :?t. nl}\ .
could D€ cC te with the great cost of acquiring the w!lol.e of the "highly onltl:qfaggg. £
Commensﬂ" a1l the houses lying above it, as well as in its water spread, and t.hmr
rardens anwould be absolutely necessary as they are sources of great pollution. -

;Cquismo“ce of rock for foundations would prevent thg c_qpstrqcti@n of a ma }01“17' Seir e
% S & b e e 8 AR S iike e ARG
The 2 the lace. \ § 2 w .

dam # But ﬂ‘:ough the formation of a storage veservoir ‘in this valley‘is out of

i 30- toms the adoption is strongly recommended"of:qiscbgmg- fbi’, n!ilpg ﬂ!"- b
 the 9% 7 jal stream of beautiful water flowing into_the valley from the western

podabetta, which was worked out by Mr. Nery, Municipal‘tﬂqgihegr"iﬁ
roved by the Sanitary Engineer (see his No. T;187,-§atpd: 29%:1189[;? ‘
1893, ¥ 204). | o T
_ This schgme consists in forming a Pe-neap® CisteeN, by means of a
37 m 15 feet high on the stream in question, well above all sources of
 nasonTy ation> and from it taking the water by pipes for the use of somaﬂﬁﬁ
‘ ., the villages of Kodapamund and Va,nnarpetta; and the‘Etgopean‘ hmgm
person® 1 , both sides of the Kelso road. These though they pay_watéy—tg;;hgy;
Jying alOU:ter Jaid on to anywhere within their reach, but a few of them g&bampﬂy
now B0 ¥ of an open chanuel from a stream known as “ Sudukadu” i.e., “burnin
by mealj, pecause its sources flow past a Hindu cre‘magglgniplyape:; __ B
grou®%? ¢ the scheme was worked out by Mr. Nery and his estimate is now
ogards the masonry dam for which a fresh design® and estu?lwies(u‘é

exoep® Ii,ls detailed description of the SCBeme:ié"af,{.Qéhéd to ﬁfle és‘bimate
Pl‘ePar; ¥ "The total estimated cost is Rs. 11;800. : £ ha iy #
39 L, -

Ehtgar St

§5h

(7V).—Existive DopaBerta REsEwvorts.

A

40.

' That areﬁaincluding 1 acre of fruit trees) and no extension of cull;fﬁ.ﬁbn is in
12 acre‘ There does not appear to be any manuring carried on, and from the
o ¢ the water given in para. 18 it would seem that the cultivation is not
uc;mg contamination ; it should however: 'Enost cev‘l;ainfy be ‘;a,cqa'lired
lly, 88 will bg seen further om, it will.also affect the proposed new Tiger-
Reservoir. ¢ ; Soehd s b

now
E | espe"la

pill stre? «event cultivation being started on the other private Vla o
4 Topr ing started on the other private lands (482

£’ . the catchment basin of these reservoirs, those lands should also be
acres) ld whieh probably might now'be effected at a moderate sum. ineN ) b
Wwhen this has been done and the “undergrowth and humus” mthe
42, e been dealt with as recommended in para. 2 of the Board’s Proce‘edings', j
ghola® ai to these Reservoirs will be of a quite unexceptionable quality. ' :

the 89P The silting up of the Lower REsekvork may certainly be somewhat

; d the means suggested in para. 12 of the Board’s Proceecings, but the

A ;ff‘atal'de. is of little consequence for storage and its life at best can be but short.
VO’ :

"’he cutting off of the tea area referred to by the vBoarx‘df is not feasgblé i ‘M
as will be seen from the statement which forms Appendix D, 15 only 11 s

: 'l'h'hbﬂfngt 1€ , the inerease of supply to it is of no moment and, as will be seen
further on, the stream from which such increased supply would have to be brought
it is proposed to utilize in feeding a new Reservoir ; the surplus from that however
will still be available for taking into the Lower Reservoir if needed.

e

(S).—Prorosep Niw Resknvork.

44. The Snowdon and Kodapamund valléy sites not being available, as
explained above, for the required storage reservoir supplemental to that of Marli-
mund, it became necessary to fix on some other site, and after careful examination
of all apparently possible places it was ascertained that there was mone with
anything like the advantages of that shown on plans 15 and 16, which may be
called the “ TicEk-BILL stream site.”

&

) 45. It lies in a valley out of the Ootacamund water-shed, it has a catchment

basin of large area, including that of the existing Urper Reservorr the surplus of

| which it can receive, and remarkably free from cultivation or possible sources of

\ contamination; it is at such a level as to command the highest houses in Ootaca-

mund ; and there is rock for founding a masonry dam on, admitting of a structure
high enough to form a really capacious reservoir.

46. The Position, Catchment area, Water-spread, Capacity, &c., &c. of the
proposed reservoir are clearly shown on plans 15 to 21 but for convenience these
particulars, with others, may be here briefly stated.

47. Positiox.—On the stream which flows at the back of * Tiger-hill” and
through the Craigmore Forest Reserve, at about 1,100 feet further up that stream
than where it impinges against the upper corner of the Lower Dodabetta Reservoir;
and about 750 feet due south of the Upper Reservoir. '

*48. Carcument! Area.—The natural catchment area is 100 acres, which at a
.. small cost may be increased to 108} acres. Of this less than 24 acres are private

-

Gl e 1 property and only 1:85 acre is under tea cultivation, so that the acquisition of all the

G o private lands would cost a comparatively small sum. Besides this natural catch-
‘2 mﬁ&; ﬁ ment basin, that® of the existing Urrer Reservorz would by means of a channel®
~ *See plans 16 and 18. provided for in the estimates, be available whenever that reservoir is full, and for

el 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. Caraciry.—With 40 feet depth above the outlet pipe, as designed,
the available quantfity of water retained in the reservoir would be approximately
30,387,500 callons, 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
para. 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 generdlly capable of entirely taking the place of the Marlimund Reservoir for
3 several months in the year, though its drainage area is not sufficient to permit of
: its being s;l_ely 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. Cuavacrer oF *HE Warer.—1The water of the stream on which the reser-
voir will be constructed is of great purity as shown in the following analysis by

*
.

-

SRR . AT ARl b e L e W L e e



i 3 r . 1 ., : . ' : _. K & }g i o “ 3 :
the Chemical Examiner to Government of samples taken just agve the site for “distributed by the present pipes. The latter arrangement is so greatly the cheaper, |

e i ot and, it is believed, so much the better, that it is recommended for adoption an.d-_
Wt frons the Gonighiiins Biiek Skt : 3 5 8 e the estimate Rs. 38,600 has been framed accordingly, :
EFC ¥ E 200 5 088 ek | ! & ik 55.  The lowest point—Charing @ross—to which the new main will have to
Total solids ... Grms. per litre ... iy e g‘g‘;g L : , desqend is rather more than 600 feet below the outlet pipe of the reservoir, and as |
Volatile solids ... do.  do. .. Taha e S0 great a head would necessitate an unusual thickness of pipes for some distance, it
Chlorine o do. do. L. £ T is proposed to put a “ break-pressure” tank just bel he Dodak L
Total hardness ... ... Clark’s scale of el 5 drpce. | Op ; P -pressure ank jus elow the Dodabetta Lower
Permanent hardness el e %“:zccg r Reservoir reducing the head by mnearly 100 feet; even with this reduction the
ﬁﬁﬁiﬁ?&mﬂm&ﬁfﬂg&?' pe(;ohtre... 0064 i pressure when the “reducing-valve” (to. be mentioned further on) is closed, o
Nitrio acid SR g iR (as Ammonia) Trace. Sk partially so, will give an ample command of the houses! thal now lie sbove the

influence of the present system, and also of the houses which will doubtless before
long be built along the proposed new road.’

Apparent quality of the watér” as inferred from the results obtained on |Pureand whole-
examination. S some.

96. The supply thus given to the high level houses may possibly not be.free
-from occasional failare, but this would rarely occur with proper arrangements in
bringing the Marlimund Reservoir into use for the parts of the system commanded
by it, before the new reservoir was run dry.

Remarks.—A first elass water. : : e
. The wpr to be brought from the existing Dodabetta Upper Reservoir is also
of excellens character, (see para. 18), and may be still further improved by the
means recommended in paras. 40 to 42.

51. Swasp v 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 13 acre in
extent. In this pits have been sunk and have shown it to be composed of vege- S 4%
table 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 opinions expressed in connection with the Marlimund Resérvoit, o
it may be considered so, it is deemed proper to bring the matter to notice. In fev.w i N
parts of the world can valleys whiech are at all flat be found without vpgetable ol " _
in their beds, and mest certainly none will be found near Ootacamund which have

not also a mixture of peat more or less perfectly developed. et il

97. 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 the proposed point® of junction of the new main, but of this 175 teet would be
absorbed by the fall required to give the required discharge through the proposed
6-in. pipe. It is however advisable (as recommended by the Sanitary Engineer
-~ when consilted on the subject) to put a * pressure-reducing valve > on the new

_..Jnain near the junction.

¥ ﬂl?n St.Stephen’s

e o R

i _ 58. As it is considered necessary that half the 240,000? gallons to be provided

E&Gﬁ‘ftﬁz per"@i@m should be deliverable in six hours, that is at the rate of as2* gallons per

and Charing  minute, a 6 inch diameter pipe will have to be used. This will be laid for 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

A follow that Road to Charing Cross where a * wash-out’ valve with pipe to the

g stream wiil be provided. From Charing Cross it will run along Chureh-hill’ Road

AR i 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. BN

52. It may be possible by desiceation, or some ..pher means, to so deal with
the swamp before the reservoir is brought into action and it is covered with water,
as to destroy or meutralize any deleterious elements in the soil, but if this is not
practicable, then rather than it should cause the rejection of this excellent site
for the reservoir, the whole of the offending soil had better be removed, though
this would be an expensive operation, and the disposal of the spoil on the steep
hill sides above the water-spread would be a somewhat diffieult matter. It should
be noted that the design provides by means of a large: *scour-pipe,’ for laying the
bed of the reservoir dry at will. : 3

7 N8

53.  The total estimated cost of this Reservoir exclusive of any compensation
for private land it may be decided to acquire in its catchment basin is Rs. 47,400

' 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

51. As regards the conveyance of the water of'the_New Reservoir to, and its ; & “0ld Ooty” Road for the supply of which from the South systeme* (which
distribution over, the area the present supply of which it is intended to supple-+ , . _ it will be well to relieve of the duty) an estimate of Rs. 6,300 has lately been
ment, there are two systems which may be adopted; one that of keeping the ; AR ® See his letter 122, dated 20th

prepared by the Municipality and approved by the Sanitary” Engineer. Of fhat
estimatg_ks.‘ 5,200 are for the arrangements connected with
: _(nqp,essibyfér»which the main now proposed will supersede. The quantity of water
¥ 2 to be supplied to the houses, &c., now under consideration, is 10,000 gailon; per diem
and this the proposed main can easily earry 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 Svuth system either at the' Lower

new supply entirely separate, the other that of joining it on to the existing main i 5

above where 1t branches off into its distributing pipes and so making use of them.
In either case the new main must be taken for 10,375 feet to Charing Cross, but
in the former system there would from that point be required some 39,000 feet of
new distributing mains, whilst in the latter system, 3716 more feet of the new
main itself would take the water to the existing' main from which it would be

the main pipe the

! The length of the existing main from the Marlimund Reservoir to the * Sump’ where the junction will be
made, is 10,445 feet.

.

-
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ns‘f May 1897. i

ac&muna,

Datcd Oot

i
™ from G.T,Walch Esquirc,datgd,15th March
- £ % v 1! J b‘/\ {
Note by the ghicf Bn glnwnr,‘atc& 2.8 "May . gg7. R 327 _
There #ro at prcscnt thrde source s of walcr suppl¥

fOrfOotacmmund.

erve ir,.

i.Marllmuna Rns

2 The Spring above 0ld goty.

: : : « Mk d : “xszho Doaabbtt RcscrvoirS.
- il f%/ j and Mr.ngbh proposcs to improve the supnl& from Marlimund }
§ A bothbih quxﬁti@y and qualityy apla Lo acs Lwo new sourcecs of
5 : * ' supply,onc a pipc head reS £voir on the ROumpmmuna vallcy and
. § ‘Jv:Azithc othﬂr ‘a new rcsorvi}é at the back of Tiger Hille ;
4 g i2. Tno im prOVﬂxﬁntS/tO the Marlimund supply consi 1st.
lf; 1inBing the xisting/ Snow&on channcls with masonry and brings /}
’t_aMV' : ing mOre water to_tﬂc southern ODLC by giversion of a streal 4
f i &bOVCAGQYéQhKODt Gardens.?ud.xn provinilg filtcring ArTADES =
Lhe Snowdon pona site. If the

‘g service roscrvoir at
Walch states in

ments and
¢ these improvcmcnts is carriecd out,Mr.

pirst of
aoubt that the

be ne

o neeld

ort thgt nihere

paCY 26jéf.his rep
-Lil : ; E}E.monsqpp'rains'will mleys leave the rgscrvoir full,mndi
: 3 ‘expcfi?ncé has shown that when this is tgc c&sc’it never
their present impe =

f&lls gven W1th jits supply channels in
co1lowing yonr

?ect étatc,tdf{e t xll the ‘demands du

ring the

roason for the

Lo be no

ms Lo me

ﬁ this is acccptca,thﬁ g Ssco
at Tiger Hill.

niof the ne

W rdsorvcir

éﬁﬁgtructio
and thnror‘f

Mr. W 6%\h*s stmtcmunt is madue
hmt ho is correct,but

£ron expcricncc,

o caoubt t it will pn'hmps

‘

can bc SR R



xst June to 18

of‘ﬁhis,or sa

‘popuiation is native.It may thereforc be safely

s, Judging from the rain regis-

9.7 million 3311°n9=th0rafdre-ﬁ o s ] 4 ; | 13 1 {5hE :ters for the past 7 years the variations are trifling, the

 worst year giving a rainfall of 46,48%" and the best 64.9M,the =

v

*

' average as taken in the foregoing cmloud calculation being

49,27,

}A, As regards the quality of the water in the Marlimund Z

————
e —

reservoir, I belicve it nds besn conden aped on account of the

peat soil in eatechment and bed and. owing to the chemical anas-

lysis being unfavourable.It lLas i G resbeen considered he=
: ; ;T 4 . 5

: S ey ek /. gns i Ay - ETey .
‘eessary to provide filters and n SO vice roscrvoir, anl also

‘ Anderson's revolvers at a cost 0T Rs+66,000, Though-I hardly

£
1ike to oppose the opinion of Sanitary experts,I stili think

much more than £ill the .ress_er#oii it
: - d,it would be

i&&Athmt before .such heavy cxpencitupe is incurre

galions, Now frOm ist January toitég
- . ; SESEE ; : £ .bn sLovm that the health of the pecople in
361 m 4 . , ; well if it could ]
6z miliion gallons and the cvaporatlon and abserption take g1 Y y o iiet
; : : : Ootacamund has suffered by the use of the water, It is well
l\ r_‘——- 4 ‘:

v " - :’1‘
36" will be 14.5 miliion galions,so thwt the*
known that chemical analysis is uscless- toéeticrmlne whe thor

water is wholesome Or‘not,axa'ms Mr.Baldwin Latham one of the

! greatest authorities on Sanitary Elgluﬂ\ri;g says "the impure

Wwater of the chemist was not always unwholesome walor,nor was

the pure water of the chemist always purc",and again Profess

months is

4 ¥ (34 , S -
soxr Huxlcy pronounced anl Opinion phmt water might be as pure

Marlinmund

as possible from a chemist's point of view and.yet be most

all requirements as

5 déadly.Actual fﬂ?@s are therefore noro,to be depended on thain/

that I have taken

the worst wiew of the case fOI("‘ 4 ».;,_:.-..j .
£ “qonsiaerlﬁglbhﬁ theory.In this I am supported by the late Sanitary Comuis-

a

nature ©0f the catchment : i '
e catchment areca ,the run off I have all 3 is low i
o allowed isrlow ~ sioner for Madrws/su?gcon SEeoEnd M 0. Fusnell, M. I Fe & Be Bey

and 6' for cvaporation and
who



"-high l1ands contain in céertain Spohst

.y
o

veir is not required and all that is neccssary to do is te.

estcd by Mr.Walch,The objoe-
on Ligh ground to the north

it is advisable to cxpend

e V i Rs. 8 ”; {cos anc piping) to attain this
chenmists unnonstrate _ ; a," Bil. oo : ' fLasi e '

AUSL G2C1LAC,

‘Egpgkﬂead Rosorzgig_on the Kodapanund valiove.This is T

i

: some houses
With refexence to the,fprmgr I w;?

eonsider a very necessary work and will supply so

) EEatpay water tax though no wator is laid omn, The pH
sat ity such matters.He . v ,
great autherity on _ :

7 ) have boen caroful.y werked out and the cost will be RE,45, 740
however onc kind of e¢ffect to which,th

: it All that I sould therefore proposc to do at present as regard
land is liable,nancly,to Kiscoloarati :

e e

1thg Watnr supply 0f Cotacamund is = :

-

| ' -4 lasSonry and
in‘ﬁhe shape of morasses gr peat‘bogs. : ‘
. .t Cain bt e ey s ' EEY P EE WOTe water Lo thewsouthern one by diversion of a stream
like spongss and when it Flows aﬁh_ ¢ henm : Wit e | |
; ‘above Government Gardens Sk i Rs. 25,800,
gaali particles of the v;getmblo ﬂ\ %% o 2 ‘ % - :
‘ ' : - an. “To construct’ia pipe head reservoir on Bho

in colour,This is no grcat’li;ie'trimcn to L

B8 T E Kou:\,p'\;—lun a ‘7-1,1;]_.\‘/ st 7 S, S 3, 740.
proschéo gl ihuse HECRENE: IEEE & .

TO :\.cquirn tho private. lands lying the j;:%hc
wholosone:bﬂtf'
‘ - :
is stil

“%htrhncnu areéa of the Marlimund And Dodabetta

L

rus'r701 s, Cost S

§:¢ In case however my yiews are not wwoce

ceploc™y O R - 0
eonsidered advisable to construct the Tiger HilR roservoir, it
s : T S 5 : g

i8 necessary that T should make some ron

i

opinion

that unless it ecan be sﬁowr thmt the healhrjo?ftq

catehment. arca as proposcd will be @8 242 ac

. that of the Marlimund reservoir, Thercfors it canno

Q

be considered as a sure supply for the whole of
: 2 . et o

s - o by .m».”
tmcmmunu now supplicd from Marli

Ltke northern
(o g : | e

_portion of ¢

&

O‘i

aund, TheTwator

5 Ea - i &
,is'sa to be very pure but the&bod ¢X dkc 2TVoir contains

.f<ﬁe&t‘as at Marlimund, anc no doutt af Lur m%Llw the

v

oanitary

'authoritlos w1ll say'that filtors anu Anucrsonts

€volrvers
of ors and Anacrson's revelvers, The prlvato lands in thQ ca y . -t 7
.a$e,p cbssary as the water will p"obmbly b» come ¢iscoloun;
t arca of thoe Dodabetta resecvoir should be acqhirca for the s e : ‘ v :
2 7. % Thrl Oan "LO.V'\»nt'}.g(‘ I Ca,n s@c in ‘JOﬂSLI'uBtlng thlS ToSeT-
sSa s 2asS0 . ¥ 5 ; o

, \ : e : 18 thmt 1t will comnmand thn whole of the nofthgpﬁ part
;7 I am therefore of opinion that the new Tiger Hill B

Ak
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Ootacanund ‘anad if it

Fiushing drains watering roma

11y worked out by Mr.Walch

R T T T

Fi)tration ean-be n -'\.rl—y 'A.Ollbl}%

s

suprly to be‘

.udi;

aservoir ha 'T]_Yg 2 o -th1r~‘l¥

'
this T believe would cost dess thwﬁyLa Rs.66 OOG pr
on the filters, service
the Marlimund resServoir.
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u ion of the private lands lying in the
Dod: reservoirs and the proposed new Lty
= s of land in connection with the < Qld

construe-
» a8 according to Mr. Walch ,
arlimund reservoir if the first LE
18 carried out. Ahoastotheﬁlhin‘ ik
i considers that unless it can be 1
as suffered by the use of the %
Sive arrangements need not be undertaken, ¢ Bitiity il
rd of Mr. Walch’s proposals are adopted Hel e
ut areas of the Marlimund and Doda b B
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a Fngineer with regard to the works
Walch’s recommendations and the works : $:49
res will secure a sufficient supply to 210
to come,

and nothing more is necessary, ' gl

¥ llilmndwaterandtheneceuityofﬁltqr- Foitigiit
fof the medical officers who have recently Thie
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among the population residing no
respeetively the Marlimund MM‘
holesome water. In these o umstances
heme for the filtration of th Marlimund
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new Tiger Hill reservoir is not required
 the Marlimund reservoir as suggested b
Bome houses on high ground to the ,
isable to expend Rs. 86,000 (cost of new
a question that others must decide.
| Valley—This is, I consider, a very neces-
Ipay water-tax though no water is laid on.
'and the cost will be Rs. 3,740. All that
s regard the water-supply of Ootacamund

RS.
hannels with masonry and
jern one by diversion of a
bns . . ey b .. 23,900
on the Kodapamund valley :
3' e 3 <5 i 3,740
Pg in the catchment area of
% l'VO;l'B - .o . Cost nnkno‘n.
1 ccepted and it is still considered advisable
sessary that I should make some remarks

| will be 242 acres”or not half that of the
y itself be considered as a sure supply for
hund now supplied from Marlimund. The
3f the reservoir contains peat as at Marli-
jtary authorities will say that filters and
ater will probably become discoloured.

structing this reservoir is that it will com-
tacamund, and if it is decided to construct
thwn from it be limited to that required for
s per head per diem. The capacity wounld
| used entirely for flushing drains, watering
| necessitate the new reservoir having an

“t this, I believe, would cost less than the
ilters, service reservoirs and Anderson’s

“ater-supply has been most carefully worked
|it is only necessary for me to mention one

gils of the piping are not complete, but
heer.

F this should be increased to 27",

4 filter beds and service reservoirs.

‘ers are provided the size of the filter beds
rate of filtration can be nearly doubled.
s. 18,000. Appendix A of Mr. Walch’s
hoal maintenance of Anderson’s revolvers,
“(what would be the cost in the case of

c¢NEIL CMPABELL, Colonel, R.E.
Chief Engineer.

{1897
§d Municipal Department.

NEIL CAMPBELL, Colonel, R.E.,
Secretary to Government, P.W.D.

1897.

B:ry 1896, recorded in G.0., No. 349 M.,
Mlch was requested to draw up plans and
upply of Ootacamund in accordance with

t d in its Proceedings, No. 2286, dated

-
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~and all that is 1\ cessa

'lIam t} erefore at
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0 is to improve
Mr. Walch. The obj to this is that
will not be supplied ; but whether it is ad
reservoir and piping) te attain this object i

Pipe Head Reservoir on the Kodapamund,
sary work and will supply some houses that
The details have been carefull worked ou
1 would therefore propose to g%ﬁt present
i

1st.-~To line the existing Snowdon d
bring more water to the sout
stream above Government

9nd.—To construct a pipe head reserve
stream .. o s 8

3rd.—To acquire the private lands ly

the Marlimund and Dodabetta

8. In case, however, my views are not

%o construct the Tiger Hill reservoir, it is 1
about it. The catchment area as proposed
Marlimund reservoir. Therefore it cannot }
the whole of the northern portion of Ootacati
water is said to be very pure, but the bed {§
mund, and no doubt after a time the Sang

Anderson’s revolvers are necessary as the wj -

9. The only advantage I can see in comf
mand the whole of the northern part of Qo
it T would suggest that the supply to be dndy
drinking and cooking purposes, 81y, 5 gallon$i
then be enough and the Marlimund water b
roads, extinguishing fires, &e. This would?
entire}f/ separate pipe system of its own, b %
Rs. 60,000 proposed to be spent on the §§
revolvers at the Marlimund reservoir. E

10. The scheme for the Ootacamund
out by Mr. Walch in a very short time anc
or two of the details. e i

Kodapamund Vallek Scleme.—The def
these can be supplied by the Sanitary Eng 3

Tiger Hill Dam.—The bottom width ¢
11. There are no detailed estimates f

12. T consider that if Anderson’s rev
may be reduced by about one-half as the
The saving in this case would be about B
report gives some information about the am
but from it I cannot clearly make out |
QOotacamund. ;

g
|

it
1,

(Signed)  D.

Endorsement—No. 328 D., dated 25th Mag
Transferred to the Local o

(Signed) m

Oet

OmpEz—No. 2/55 M., dated 2

In G.O., No. 298 W., dated 24th
dated 27th February 1896, Mr. G. T.
estimates for the improvement of the waljy
the recommendations made by the Sanita §



14th August 1895. With the fi
Works Department, forwards for
Walch, which, with the estimated

(1) To line the existing Snowdon
divert into the southern
ment gardens .. .
(2) To provide filtering arrangeme
Snowdon ponds i
(8) To construct a pipe head
stream .. e
(4) To conduct the water from thisi
: along the Kelso road and @
and Vanunarpetta PAAS
(5) To construct another new r
through the Craigmore fores
Hill .. L - : 4
(6) To conduct the water from thi:
the existing main above St
conneet with the present di

.. ¢
n %
tD

Mr. Walch also recommends the 4
ecatchment basins of the Marlimund and
reservoir on Tiger Hil} and of about ni

Ooty  sapply. 1,
2. The Chief Engineer, Public Wo
tion of a mew reservoir on Tiger Hill
himself there will be an ample supply of § ¥
of the improvements suggested by himj
arrangements at the Snowdon ponds, the &
shown that the health of the inhabitants
water of the Marlimund reservoir, these e
He considers it sufficient if the first and ¥
and if the private lands lying in the catclf
reservoirs are acquired. :
3. The Government agrees with the ¢
referred to in items (1), (3) and (4) of "
should be carried out at once. These me *
the requirements of the town for some t
all events, for the present.

4. With regard to the quality of the
jug it, the Government has consulted soi
had extensive practice in Ootacamund,
causation of disease to the use of that wat
find any difference in health or mortalit
gouth of the lake, attributable to their
betta water, which/is admittedly a
the Government is of opinion that
water is not required. If it is foun

up.

¢

5. Nor does the Government con % |
of the Marlimund reservoir. No doubt ¥8f
able extent the quality of pater Woul /|
and sub-section (1) of section $@#8-A a 1
1884, as amended by Act IIT of 1898
of control over the drainage areas of ¢ &
uncontaminated a state as can reasona
payment in certain circumstances ,of
crop, th¢ use of any manure or the q? i

p - 2




Tiger Hill, His Excel-
late necessity for an
-may, as recommended
Recessaeye t0 carry out
OWnD expands, as it
that the municipal eoul::'yli
catchment area which is
nuch less now than it will
lands in the catchment
The Collector is accord-
tisition of these lands and
municipal council should
rd to the improvement
reply should be expedited
it may be determined to

e

for his thorough investiga-
n issued directing the payment
to Rs. 1,830. , :
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