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Ruap—the following paper :—
Proceedings of the Sanitary Boaxrd, No. 285/8., dated 31st May 1899

Read—the following papers :—
CALIGUT WATER-SUPPLY,

Re}wrt on a lest made lo ascertain the probable
_ ‘ : suppl. :
from wells sunk adjacent to llzf Maﬂancﬁgzl?a::,:kaz:l}g%ﬁ SyaHsbre

In G.0., Mis. No. 1548 M., dated 5th September
gan'itary Engineer to undertake the preparalt)ion of &iﬁﬁ;ﬁ:;g:ngent requested the
alicut on the lines approved by the Sanitary Board in its Proceod: water-supply of
datﬁ;d ?;{th Jéutm tiSQﬂ. The source of supply proposed was aO:r,lngs, No. 371/8,,
v;]e s 8 1ac§n o the Mananchira tgnk. As there were no data av ,;e% of infiltration
ot _e.sxﬁ‘ and nu_mber of wells required for the supply of the Ma ‘,’11 able to determine
g'ﬂm% ‘ ﬁo make a yough test of the 4igld of water from the tm'l:xll“ a ﬁluarters, it was
y the ] _nmc}gzhty on the margin of the Mananchira tank. A co ‘iVO sunk last year
whas expwted i m tl‘lefwe'll, but the results have belied anticipat{;g:ls yield of water
shown presently, it 18 utile to hope to secure a sufficient suppl y aud, as will be
tration wells on the margin of the Mananchira tank. pply of water from infil-
9. The trial well is about 20 feet from the ed {

dmmeﬁer gnd 18 lined throu‘ghont with laten%e mas?m%; gf, fr}: (:;htiillik’ ot foot inside
on which the test was made (19th October 1898) the depth of th ey OO Tha dute
below ground, aud the depth of water in it was 23} feet, Th 0 well was 28} foet
been emplgto a dgpth of 30 feet—the reduction of 14 feetix'l th de well is said to have
for as silting. z teet 1n the depth being accounted

g 3 As a steam pump was not available, it w ;
manual labour. Calculations made affer qar(;ful oxari?tli%z: stl?o 1?2}16 out water by
paled out at the rate of 50 gallons per minute. After baling wa: ; that water was
in the well fell rapidly until it was reduced ullg 8 feot and at thi L(Oinfmnenced water
lev_el m‘namad stationary, showing that the inflow into the well 'sth epth the water
wggl50 gallops per minute. Baling was kept up for about 20 m?l(llut' a head of 8 feet
attained the lowest level, ie., 8 feet below the normal, when the g;su:;ter tbedwell
arofind the

~ well suddenly sank, the depression in one place being three feet below ground 1
ound level.

4. The dopth of the well was 281 fegt before balin
guaged again after the sinking of thaaadjcining quundga‘f?&?%e:' 0 The well was
~ be only 23 foet. There was thus an accumulation of 51 feet of gandw?s found to
A little of this sand was brought up in a bucket. The sand was extremel1 n the well,
b, Thequestion that paturally occurs at once is ¢ Where is the sand s
' pecause the last 10 feet of soil through which the well passed et ;;Qm;.g from?”,
~ measurements and specimen of soil furnished by the Municipal Qve r:see‘;!?r fmg to the
TJignite, 4 feet of W-s&nd and 2 feet of gravel. After a careful considér:t- 4 feet of
- guestion, and enquiries as to the nature of soil pqsaed through in éin'kiﬁg'mgﬁf of the
%.xgbjn 500 yards of the trial well, the nnd;rst edfizged to the conelusion tﬁ:&i‘i
3% apd epths of the vario e o
They may be so to s0me extent but the position the overseer must bgsin“:o":?m‘f Blfre“_ by
" of the various strata is no doubt correct and evident from the fact all thee.tra his g
[ agmples of osch #tTMth G obisinod 50 that ghown of the uniform hicknoss ey
el ol B egrbtlenca @pg their relative positions -, gtate of things rarely itSﬂ of 4 feet,
S o o S with in nature. All that b g
o b o safely accepted from the record of the
oring a8 me,lglf??d by the Muuicipal Overseer 15 (1) that somewhere between the

.
R

""." et o
X 3
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surface level and the bed of the tank there exists a lateritic bed presumably impervious
or comparatively so, and (2) that below the lateritic bed the svil consists of sand

intermixed with layers of lignite, gravel and loam. _

6. The result of the test made to find the yield from the trial well shows, that
in any permanent infiltration well on the site in question it will be dangerous to pwnp
with a head of 8 feet ; and considering the fineness of the sand the undersigned
considers that it would involve serious risks if the maximum head of pumping is
fixed at anything above three feot. There are authenticated instannes of sand blows
having ocenrred when pumping with a head of 8 feet even in eoarser sand than what
has entered the trial well. -With coarse gand 5 feet of head is admitted as the
maximum, but it would be unwise to have a greater head than 8 feet for infiltration

wells near the Mananchira tank.

7. The yicld from a 6 feet well, under a head of 8 feet, was 50 gallbh§ per

minute. Assuming that the yield varies, other conditions being same, aceording to
the square root of the head and diameter of the well, the yield from a well 15 feet
diameter is not likely to exceed 75 gallons per minute.

8. Tt is not possible to gink more than w0 wells adjacent to the Mananchira

tank. The only site available on the margin of the tank for locating infiltration works

is a garden about 440 feet long to the north of the tank. This length admits of only
two infiltration wells, the combined cdpacity of which will be 150 gallons per
minute.

9. The population of the Mappila quarters, which this scheme is intended to
gerve, is about 18,000, that of the whole town being 66,9§0. The schemle §hould
® Doubls the averago suppiy- therefore provide for a popu ation of

at least 20,000, at 15 gallons per head;
required will be 420 * gallons per minute. The yield from two infiltra-

the supply 1 i
tion wells which is reckoned at 150 gallons will be most inadequate.
the tank water is much superior to the water in the
In December last samples of water drawn at the same time from the
Mananchira tank and the trial well were sent to the Chqmical Examiner for analysis.
His report is appended. The trial well water 18 originally purer, but the mineral
i ities are in such excess as to render
The difference between the results of the two lmpml’
:nally:es shows that the water is not derived: LDO. WRESE unacceptable to the people.
from the Bame source and it is mot quite The trial \.Nell water has a hardness of
17:40°, while the Mananchira tank water

understood how magnesia salts will be harm-
loss to use for drinking and yet affect cooking does not much exceed 1° of hardness.

pots. (See Chemieal Examiner's note:) The well water of Calicut—the water
J. A. Joxes.  which the people are accustomed to—is

ke kindly to a water whose characteristic is great
[ water is evidently due to some caleareous
strata not reached by the tank, but which

Probably the lower strata—see boring, seotioR  has been paseed by the well which is
attashed. f igr a0 Dotk Seepes than the tank. If the
AJ gepth of infiltration wells is limited to the

depth of the tank, with the view of avoiding the calcareous strata, the two proposed
wolls will yield even less than the quantity rockoned in paragraph 8 supra.

11. The undersigned considers that it is altogether hopeless to obtain an
adequate supply of water from infiltration wells on the margin of the Mananchira
tank, and unless the Banitary Board accords its approval to taking the supply
dircct from the tank, the present schome chould be abandoned and the question of
the water-supply of Calicut must be doferred until the Municipality is in &
osition to carry out the Polloor Hill scheme, which is roughly estimated to cost
4 lakhs; but the finances of the Calicut Municipality are at a very low ebb,
and there are no prospects of the Polloor scheme being even commenced within
the mext ten years. In the meantime, if the Mananchira tank scheme, i.e., the
‘scheme for pumping the tank water itself, were carried out, it would do incaleulable

good to the people in the area which the scheme 18 intended to serve.
879 M.—3

10, In respect to potableness

wery soft, and they will not ta
hardness. The hardness of the trial wel
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Reﬁori on a lest made lo ascerlain the prob
i » probable suppl, : g
from wells sunk adjucent to the Ma mmﬁl‘;’aﬁ“ﬁ tngzgi :: available

In G.0., Mis, No. 1548 M., dated Hth September

ggn}taxfy Englnger to undertake the proparalt)ion of t} 22181221;;: ;g:n tl;:ent requested the
dahcm‘,2 ?:h the lines approved by the Sanitary Board in its Proe de' water-supply of
‘ atlo{d d' Juna 1898, The source of supply proposed was a :: lings, No. 371/8.,
wells adjacent to the Mananchira tank.  As there were no data av li.lw{;) % uplizsigon
the‘slzevand rumber of wells required for the supply of the Ma ?l able to determine
g‘mded 1;0 m a yough test of }he SEIA of WAl Teoi tha tnl:xlln a lilum-terxa, it was

y the 1 upmp&hty on the margin of the Mananchira tank. eo ;vo sunk last year
was expeotad ‘froml the well, but the results have belied anticip,ltg)"““ yleld of water
shown presently, it 1s futile to hope to secure a sufficient suppl 7 8ud, as will bo
tration wells on the margin of the Mananchira tank. PPy of water from infil-

2. The trial well is about 20 feet from the ed ¢
diameter and is lined throughout with ]ater;?e masc;n!x;-; 35 ,t: iht;l;k, 13 6 foet inside
~on which the test was made (19th October 1898) the depth of thﬂess.l On the date
below ground, and the depth of water in it was 231 feet, Th vy I was 281 foet
been snnk to a de_pth of 30 feet—the reduction of 1% oot in, the de well 15 said to have
for as silting. o epth being accounted

: 3. As a steam pump was not available, it w Y
manual labour. Calculations made after careful ol?:eiﬁligz‘: stlfmsﬂe out water by
baled out at the rate of 50 gallons per minute. After baling was that water was
in the well fell rapidly until it was reducedull)g 8 feet and at thi cgmmenced water
level remained stationary, showing that the inflow into the well 'sth epth the water
7“’89_50 gg.llops per minute. Baling was kept up for about 20 m‘i‘:llute: head of 8 feet
attained the lowest level, i.e., 8 feet below the normal, when the o :{{t::: tt_xedweu

otind the

well suddenly sank, the depression in one place being three feet below ground |
ound level.

4. The dopth of the well was 281 feet before baling ¢
guaged again upﬁt:r the sinking of the adjeining grqundgafén&?%e:' i, The well wa
be only 28 feet. There was thus an accumulation of 51 feet of P dV?»S found to
A little of this sand was brought up in a bucket. The sand was ext;.:] 1un the well,
b, The question that naturally occurs at on%e is “ Where is the sand it s
because the last 10 feet of soil through which the well passed consiate. va‘:‘;mlgig from? 7,
measurements and specimen of soil furnished by the Muuicipal Qversge rgtﬂ nf to the
lignite, 4 feet of coarse sand and 2 feet of gravel.  After a careful considerat; feet of
gesh‘on', and enquiries as to the nature of soil passed through in 'sinki,jg'mo:}:leof the
- within 600 yards of the trial well, the nnd;rsn nedfisl:ed to the conclusion th:twt‘}ann
e : epths of the variou U “
They may be so to some extent but the position the overseer must bési::;:‘?m‘:: Slyreq b_y
of the various strata is no doubt correot and evident from the fact all the .t .
samples of each strata wero obtained so that  ghown of the uniform i iy
| M‘-ﬁtﬁ'& o and their relative positions -, gtate of things- infils, 90 feet,
o i Mty surceqt 7. A Joxgs.  Vith in pature. All that can ‘::;v ml?t
it safely accepted from the record of th:

'bé_rfng‘ as gﬁbg;itﬁgd by the Muﬁicipal Overseer 18, (1) that somewhere between the
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surface level and the bed of the tank there exists a lateritic bed presumably impervious
or comparatively so, and (2) that below the lateritic bed the soil consists of sind
intermixed with layers of lignite, gravel and loam. %

6. The result of the test made to find the yield from the trial well shows, that
in any permanent infiltration well on the site in question it will be dangerous to pwnp
with a head of 8 feet; and considering the fineness of the sand the undersigned
considers that it would involve serious risks if the maximum head of pumping is
fixed at anything above three feet. There are authenticated instances of sand blows
having occnrred when pumping with a head of 8 feet even in eoarser sand than what
has entered the trial well. With coarse gand b feet of head is admitted as the
maximum, but it would be unwise to have a greater head than 3 feet for infiltration

wells near the Mananchira tank.

7. The yicld from a 6 feet well, under a head o f ‘
minute. Assuming that the yield varies, other conditions being same, aceording to
the square root of the head and diameter of the well, the yield from a well 15 feet
diameter is not likely to exceed 75 gallons per minute.

8. Tt is not possible to sink more than two wells adjacent to the Mananchira

tank. The only site available on the margin of the tank for locating infiltration works
This length admits of only

is a garden about 440 feet long to the north of the tank. i
two infiltration wells, the combined capacity of which will be 150 gallons per

minute.
9. The population of the Mappila quarters, which this scheme is intended to
serve, is about 18,000, that of the whole town being 66,000. The scheme should
* Double th 1 therefore provide for a population of
B at least 20,000, at 15 gallons per head;
will he 420 * gallons per minute. The yield from two infiltra-
koned at 150 gallons will be most inadequate.

d of 8 feet, was 50 gallons per

the supply required
tion wells which is rec

potableness the tank water is much superior to the water in the
trial well. In December last samples of water drawn ab the same time from the
Mananchira tank and the trial well were sent to the Chemical Examiner for analysis.

His report is appended. The trial .well water is originally purer, but the mineral
impurities are in such excess as to render

The difference between the results of the two ) 2bl
s that the water is not derived the water unacceptable to the people.
analyses shows that the water 18 10 erived 7% L well water has a s

from the same source and it is not quite 20€ v 3
uncllerstood how magnesia salts will be harm- 17-40°, while the Mananchira tank water
loss to use for drinking and yet affect cooking does not much exceed 1° of hardness.

pots. (Sce Chemieal Examiner’s note:) The well water of Calicut—the water
J. A. Jon¥s.  uhich the people are accustomed fo—is

very soft, and they will not take kindly to a water whose characteristic is great
hardness. The hardness of the trial well water is evidently due to some caleareous
strata not reached by the tank, but which
Probably the lowor strata—see boring, section  hae been passed by the well which is
g i oy, 10 feet doeper than the tank. 1f the
A9 depth of infiltration wells is limited to the

depth of the tank, with the view of avoiding the calcareous strata, the two proposed
wells will yield even less than the quantity reckoned in paragraph 8 supra.

11. The undersigned considers that it is altogether hopeless to obtain an
adequate supply of water from infiltration wells on the margin of the Mananchira
tank, and unless the Sanitary Board accords its approval to taking the supply
direct from the tank, the present scheme should be abandoned aud the question of
the water-supply of Calieut must be deferred until the Municipality is in a

osition to eurry out the Polloor Hill scheme, which is roughly estimated to cost
%e. 4 lakhs; but the finances of the Calicut Municipality are at a very low ebb,
and there are no prospects of the Polloor scheme ; even commenced within
the next ten years. In the meantime, it the Mananchira fank scheme, i.e., the
‘scheme for pumping the tank water itself, were carried out, it would do incalculable

good to the peaple in the area which the scheme is intended to serve.
§79 M.—3

10. In respect to
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Proceedings of the Sanitary Board, No. 285/S., dated 31st May 1899

Read—the following papers i—
CAvnicuT WATER-SUPPLY.

Ii’efort on a lest made to ascertain the probable s
, ' wuppli " .
from wells sunk adjucent to i_lzép Mamnci:gz'}yg:,’;ai;bg%ﬁ available

In G.0., Mis. No. 1548 M., dated 5th September
Ranitary Engineer to undertake the proparalt)ion of :igﬁ’eg : ;erntxﬁent requested the
gahgutz '(;nhthe lines approved by the Sanitary Board in its Pr?)z dq water-supply of
_atﬁ d't June 1898. The source of supply proposed was a :e_mgs, No. 371/8,,
v;}e 5 & ]ae(cient to the Mananchira tank, As there were no data ave',';f’% of infiltration
f:l e_z;z; :n number of wells required for the supply of the Ma ?ll able to determine
bw:;h M" make A TOngh‘ test of the yield of water from the trilx)nll, ; ﬁluarters, A
oy the B unicipality on the margin of the Mananchira tapk. A co well sunk last year
s‘ras expected_ from the well, but the results have belied antici at?mus yleld of water
shown presently, it i futile to hope to secure a suffieient su lp SrouSHG, 9 Wikl b
tration wells on the margin of the Mananchira tank. pply of water from infil-

o2 The trial well is about 20 feet from the ed :
diameter and is lined throughout with later?t?e mas?)ng’r; ?J?’ 1?1l ihti:?{l.{’ 18 6 foet inside
on which the test was made (19th October 1898) the depth of fh ness. On the date
below ground, aud the depth of water in it was 23} feet, Th e “}’el’l was 28 feet
been sunk to a depth of 30 foet—the reduction of 13 feet in t} de well is said to have
for as silting. ; teel 1n the depth being accounted
3. As a steam pump was not availgble, it :
manual labour. Calculations made after careful :&ﬁ?&%ﬁ stl? Sla. ous waley fiy
paled out at the rate of 5Q gallons per minute. After balin owed that water was
in the well fell rapidly until it was reduced by 8 feet and agt v:ki:'s e e ek
level remained stationary, showing that the inflow into the well 1s depth the water
was 50 gallons per minute. Baling was kapt up for about 20 .m‘i&t‘% a head of 8 feet
attained the lowest level, i.e., 8 feet below the normal, when the es after the well
woll suddenly sank, the depression in one place being three feet belg;':“gnfozrc:lui\d the
ound level.

4. The depth of the well was 281 feot before baling ¢
 guagod again after tho sinking of the adjeining g}.qundg;;’;“;';ngejm The well was
be only 28 feet. There was thus an accumulation of 53 feet of ga dw?as found to
A little of this sand was brought up in a bucket. The sand was GXtrel;nelm the well,
5. The question that naturally occurs at onge is ¢ Where is the sand co'mij; ﬁrf:e.
: g from? ",

because the last 10 feet of goil through which the well passed consi I
meaguren ts and specimen of goil furnished by the Muuibip,flngstslfs‘;g‘l’f?l;}xnf to the
lignite, 4 feet of coarse sand and 2 feet of gravel. After a careful considerati feet of
ﬁegﬁcﬁ, and enquiries as to the nature of soil passed through in sinking anolt(;;1 of the
yithin 500 yards of the trial well, the undersi ned is led to the conclusion tﬁ:tWeu
i depths of the various strata as give t‘lze

hey may be so to some extent but the position the overseer must be inaccurate 8 T}?' y
‘of the various strata is no doubt correet and evident from the fact all the 5 tam 18
samples of each strata were obtained so that  ghown of the uniform thickn richyréeiy
their e;;sglenoe pmé their relative positions - o state of things rarely i«;ss of 4 feet,

v : stat g

Ao prOVMD Y CTEe L ks e 0 e, ATl e o mt?;
safely accepted from the record of the

bormg as submitted by the Muuicipal Overseer is, (1) that somewhere between the
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surface level and the bed of the tank there oxists a lateritic bed presnmably impervious
or comparatively 80, and (2) that below the lateritic bed the soil consists of sand
intermixed with layers of lignite, gravel and loam. !

6. The result of the test made to find the yield from the trial well shows, that
in any permanent infiltration well on the site in question it will be dangerous to pmnp
with a head of 8 feet; and considering the fiueness of the sand the undersigned
considers that it would involve serious risks if the maximum head of pumping is
fixed at anything above three feet. There aré authenticated instances of sand blows

having oceurred when pumping with a head of 8 feet even in ecoarser sand than what
gand b feet of head is admitted as the

has entered the trial well. -With eoarse
maximum, but it would be unwise to have a greater head than 8 feet for infiltration
wells near the Mananchira tank. ]

7. The yield from a 6 feet well, under a head_ of 8 feet, was 50 gallons per
minute. Assuming that the yield varies, other conditions being same, according to
the square root of the head and diameter of the well, the yield from a well 15 feet

diameter is not likely to exceed 75 gallons per minute.

8. Tt is not possible fo gink more than two wells adjacent to the Mananchira
tank. The only site available on the margin of the tank for locating infiltration works
is a garden about 440 feet long to the north of the tank.. Thi_s length admits of only
two infiltration wells, the combined cdpacity of which will be 150 gallons per

minute.
9. The population of the Mappila quarters, which this scheme is intended to
serve, is about 18,000, that of the whole town heing 66,000. The scheme should
therefore provide for a population of

* Double the average supply: at least 20,000, at 15 gallons per head ;
the supply required will he 420 * gallons per minute. The yield from two infiltra-
tion wells which is reckoned at 150 gallons will he most inadequate.

o tank water is much superior o the water in the

trial well. In December last samples of water drawn at the same time from the
Mananchira tank and the trial well were sent to the Chemical Examiner for analysis.
His report is appended. The trial -well water is priginal}y pul{ler, bat the mineral
Lt i 2 impurities are in such 6XCess as to render
The differenco b“’t‘zﬁfﬁ tll: f ;it:lrtzs (x)lfottgiri?zg the water unacceptable to the people.
courco and it is mob quite The trial well water has a hardness of
lts will be harm-  17:0% while the Mananchira tank water

loss to use for drinking and yet affect cooking does not much exceed 1° of hardness.
pots. (Sce Chemieal Examiner's note:) The well water of Calicut—the water
J. A. JonEs. E ‘

which the people are accustomed to—is

very soft, and they will not take kindly to a water whose characteristic is great
hardness. The hardness of the trial well water is evidently due to some caleareous
strata not reached by the tank, but which

Probably the lowor strata—see boring, section  has been passed by the well which 1is
MRERGS. Ay, 10 foet deeper than the tank. If the
AJd- gepth of infiltration wells is limited to the

depth o‘g‘ the tank, with the view of avoiding the ealcareous strata, the two proposed
wolls will yield even less than the quantity rockoned in paragraph 8 supra.

11. The undersigned considers that it is altogether hopeless to obtain an
adequate supply of water from infiltration wells on the margin of the Mananchira
tank, and unless the Sanitary Board accords its approval to taking the supply
dircct from the tank, the present scheme should be abandoned and the question of
the water-supply of Caﬁout must be deferred until the Municipality is in a
%:ition to carry out the Polloor Hill scheme, which is roughly estimated to cost

. 4 lakhs; but the finances of the Calicut Municipality are at a very low ebb,
and there are no prospects of the Polloor scheme being even commenced within
the next ten years. In the meantime, if the Mananchira tank scheme, i.e., the
socheme for pumping tho tank water itself, were carried out, it would do incaleulable

good to the people in the area swhich the scheme is intended to serve.
879 M.—9

10. In respect to potableness th

analyses shows
from the same _
understood how magnesia sa




No. 879 M., 2250 Juxe 1899,

-

12. Successive Sanitary Commigsioners have in thei

ing insanitary condition of the subsoil in the area Dco?lﬁgdrg?:& %}V elt on the excped-
The Moppilas obtain their drinking water from shallow wells in theio PR aliot
It is truth to say that the water so obtained is nothing but the aﬁri own gompounds,
gaturated with human excrementitious matter. 1t is, therefore, not tllent from a soil
that frequently oholers, in a virulent form breaks out in the M 0 lbe wondered ab
claims its vietims by hundreds. In 1897 the incidenee of mortalit ngl a quarters and
Munigcipalities was 48 per mille. In the same year in Calient choji rom cholera in all
for 1,497 deaths, which gives the high rate of 231 por mille era was answemble
greater than the average for all Municipalities. If then the, “?:t nearly five times
Moppila wards can be improved at a moderate costy it is but ’jus iyl fﬁ'-s‘%PPIY of the
ghould be carried out, and the undersigned thivks that a marked r at improyement
water-supply of the Mopglla wards can be effected by adopting th iprovement in Fhe
water from the Mananchira tank, g the scheme for pumping

18. The Mananchira tank echeme will cost abou s
pulation of about 20,000, mostly Moppilas. As ,.,,ga:, d}::’u f]ﬁg&‘]}go afnd' will serve a
little doubt. The tank has an arca, at summer level, of 440’ x 4 o8 i 01 8‘}"7 ater there is
against an area not exceeding 400 sq. feet which infiltration welg : ,000 8q. f(_aet
would give. A depth of only 8" in the tank represents the total su 1ln i 0
a population of 20,000 people at 15 gallons per head per diem, auﬁpt{, 1eqnl|x'ed for
easily recoup itself in 24 hours. ! : e tank could

14. As regards quality repeated analysis of the Mananchi
that it is such as can be classed as “ usable”. ‘ ira tank water has shown

© 15, The objections which the Sanitary Commissioner sees t
water are, first, 1hat the depression of wate)x" level during pump;,fét,l,lffc,‘}‘l’l"d"’ the tank
impurities from neighbouring aroas. It has been shown that the OWhnlzaw into it
required is represented by a depth of ouly 3" in the tank, and, as there will bq“f‘né‘t}’
~ into the tank during pumping, the depression will not exceed an inch or two gtm 4
With such a small depression the cone of depression and the velocity of inflow wrill]lo?nt.
too small to cause any apprehensions as regards the attraction of impurities into thf’
tank. His second objection is that the tank receives an impure supply from the up (:-
layers of the soil, which mingles with the purer supply derived from the lower 1av§.;s
This might be so, but there are no proofs of its being sa. On the contrary thers are
~ reasons for believing that the upper Jayer of impure water is cut off and that the tank
- peceives its supply only from the lower and comparatively purer layers. The sinking
' of the trial well has shown that an impermeable stratum inter venes between the upper
and lower layers of water, while the tank itself is protected by a heavy revetment in
the shape of a flight of steps, formed of laterite blocks, from the surface to the bottom
of the tank. The flight of steps must have been built long ago, long before the
‘memory of the oldest inhabitant, and the perfect state of preservation in which it is
indicates that it must be of massive construetion well backed by masonry or conerete
which will not allow of any percolation of water. These facts go to show that the
upper impure Jayer is cut off and the water enters the tank only at the bottom. The
 liability of the tank water to surface contamination can be minimised, if not avoided
. by blocking up the entrance passages and perforations in the parapet wall of the tank
a wire netgfng can also be fixed above the top of the parapet wall to a height of 8 ox:
70 foet above ground as a further protection. : ;
- 16. Itis not claimed for the Mananchira _tank' that it will yield an ideal supply
 of water, but it will certainly afford a supply infinitely superior to the unwholesomo
_ water which the Moppilas now use. The Mananchxra tank water has been pronouncea
¢ ysable” after chemical analysis, and it 18 used for drinking purposes by Eurasians
and Europeans living in the neighbqurhood of the tank. It is popularly considered
very good water, and the rich M_oppdaS, who can afford it, cart the water to their
‘houses, There can be no comparison whatever hetween the tank water aud the water
 used: by the Moppilas generally. .Though the Mananchira tank water may fall short of
 the standard of a perfect water, it ranks so much above the water ordinarily used by
" the Moppilas, that the introduction of the tank water into the Moppila wards cannot but
' resultin much benefit to the health of the community.

i1
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17. The supply of water to the Mappila quarters from the Mananchira fank need
#tot be looked upon as anything but a temporary measure to be in operafion only until
a comprehiensive scheme for t%e whole town is adopted and executed. The expendi-
ture on the Mananchira tank scheme will not be lost. The pipes laid will form
portion of the distribution system of the larger scheme whenever that scheme i3
oxecuted. The only loss will be the cost of the pumping house and engines, half
at least of which can be realised after 10 years’ use. The total loss will not exceed

Rs. 10,000 which spread over 10 years gives a thousand rupees a year, which is not a
heavy price to pay for the benefit of a good water-supply, the saving of many lives for

which cholera is now responsible, and finally the general improvement of the health of

the community.

MaDRAS,
27th January 1899,

H. NowroJ1, A.M.l.é.ﬂ.,
Asst. Sanitary Engineer to Govt.

No. 140, dated 2nd February 1899.

True copy forwarded to the Secretary, Sanitary Board, through the Sanitary

Commissioner for Madras.
The undersigned thinks that resort to the tank is the only means of giving the

Mappila quarters a supply of water within a reasonable time.

He however suggosts that the water from the tank be pumped on to filter beds
uated in the gardens

and flow thence to a service reservoir which works would be sit
north of the tank. The water which is usable at present would then be much

improved.
J. A. JoxEs,
Sanitary Engineer o Government.

Yetter—from Major K. C. SANIANA, I.M.S., Acting Chemical Examiner, Madras.
To—the Assistant Sanitary Engineer to Government.

Dated—the 19th December 1899.

No.—1236.

'With reference to your demi-official letter, dated 15th November 1898, and letter,

dated Hth December 1898 No. 1724, I have the honour to submit herewith the

analyses of the two samples of water received on the 6th instant.

f the figures you will see that the trial well water is purer

From a comparison 0 .
go far as free ammonia and albumenoid ammonia are concerned but eontains more

solids, chlorine and hardness. The hardness is due mainly o the presence of magne-
sium salts and is by itself not harmful for drinking purposes but may attack cooking
metallic vessels. :

1f the tank could be purified and possible sources of organic pollution be
prevented, the tank water seems fo me to be much better suited for a town supply

than the well water.

——— ———

ENCLOSURE.
Watar from the w n}er from the tr@al
. Maossohire tauk st 5t the Manenehirn
* L tank at Calicut.
Total 8lids—Grms. per litro .+ v . 0:060 0:520
Volatile solidseGrms. per litre i £ 0:030 0110
Chlorine—@Grms. per litre .. o e 0-009 0023
2 Total hardness—Clark’s scale . . = aie 170560 - 17°-500
Permanent hatdness—Clark's scale o4 o 17050 17500
y Free ammonia— M1, grms. per litre . . ‘e 0120 Trace.
Albumenoid ammonia—MI. grms, per litre . . 0128 0064
Nitric acid—MI. grms. per litro (as ammonia). Trace. 0-600
B
Apg')arent quality of the water as inferred
om the results obtained on examina~
tion.
870 M.~3
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Note by the Sanitary Commissioner for Madras, dated 17th March 1899, No. 908/8S.
- [Reference.—Assistant Sanitary Engineer’s note on the Mananchira scheme. ] '

. To save the infliction of a longer note than necessary, I would i

tion notei em;fé’njeddi?e dGéoé: ]1310‘ 5%)2 Mé’ Satod 23“3;’- Apri;l lsrgeie:r ;‘Q;yfg“pa?&
iy note No. 2195, dated dnd. Lecember 1895, neither of whi 3, an
eoirespondenee. g : er of which has a place in this

9, Sanitary Board’s Proceedings No. 2, dated 4th J

know, Tepresented the seope of enquiry that was required g?‘t’ﬁ?s :Si%:; . far as 1
department. 1t would seem, however, that the enquiry has been ma dey _trkxlgx‘nee.r’s{
reference to the possibility of making infiltration wells next the Mananch.w 1 ; 8 ech
r ot aware whose suggestion it was. T consider so roughly have ety b
pursued that little real information on the requirements of the Board i ex;] T
quoted Proceedings has been obtained. 1 sce no reason to alter my opini in the Jast
necessity for correctly gathering the information required, ; y opinion as to the

3. The plea for a sole supply for the Mappilas has much in i i :
the ground_ on which this is made is not reallypé:)rreet. Sm‘[lwhy:agr‘: 1::312 ';svt\a kmg:;, lt:‘]t
epidemic, 1890 or 1891, did prevail chiefly amongst the Mappilas, but i;\ rbef:y ntmr .
there is no reason to think, as suggested by the Assistant Sanitary En xe . yealrs
Tlindu inhabitants of the town haye not suffered as severely as theyMuh%n?&?;;'t 4
Thus in 1897-98, there were px5 deaths from cholera in the Mappil!; na tm 5
against 735 1in other parts of the town. It must be remembered if the Ma i?a blub'le,
in graveyards cloge to his house, the Hindu buries in his own compound I:all)oee tor;'qs
wells. It is unlikely that the total taxation neecessary could be derived solely ffo?xﬂ
the Mappila portion of the town. If the rest of the inhabitants have to pay inerease(ll
“taxes, yet ot to be supplied with water, the action of the Municipal Couneil is not
likely to be received with oquanimity. On the other hapd, if the Mappilas—the
poorest part of the population—oan afford this scheme, why should not the average
inhabitant be able to mect the cost of the scheme for the entire town? In this
copneetion, I would point out that Mr. Ellis’s estimate of 4 lakhs was merely a guess
and that if the parts of Calicut really requiring a scheme were solely considered, it is
probable this sum would be very greatly reduced.

Sliatindls The whole subject ought, in my opinion, to be handled in a much less hap-
- hazard way than it has been. I do not objeet to the scheme advanced with the idea of
e\i’ppor‘ting this or that rival scheme ; what I hold'is that before adoption of a scheme,

g properly exhaustive enquiry conducted with all the care requisite has not been

effected. 1t cannot be enid that a well sunk in such a manner as to allow of the
entrance of water from every layer passed through, or so sunk that it is not recognized
from which layer the water is derived, is a satisfactory method of conducting explora-

tion! Nor do I consider the enquiry would be completo unless the depth were very
much g’reater‘than stated to have been attained in the new wells, : -

Vit & ,I-_hﬂvﬁstaf'ed that the area through which the subsoil water flows is liable to
extensive pollution from human beings. As to pollution of the subsoil, both the
Uolleetor and the Distriet Sanitary Officer concur. Tt is undeniable, as time advances

i 3

" the chances of pollution will also increase. 1 have suggested that the quinias ey

~ would forma possible source of pollution. The Assistant Sanitary Engineer replies
that 3" represonts a day’s supply; but he says nothing about the rate of inflow into
the tank to make good this daily depression, nor of the influence of evaporation, nor
~ of the maximum depression between the monsoons. It is not stated that the Map’ ilas
only are to draw from this tank in future. On account of the Mappilas are others
accustomed up to date to using this water to.be prevented from using it ? Hence, the

~ depression will be that for the Mappillas plus that for other inhabitants plus that for the
~ iptermonsoon period. Actual rough experiments by the Chairman (vide note above
reforred to) support my views.

6. 1 suggested that the tank was really supplied from two sources—the subsoil

~ gnd from a stratum below the eubsoil, and thab if this is proved to be the case, measures

- Ehould be taken to draw from the latter source only, and that it shouid encourage

. gxploration on clean sites somewhat removed from the town.
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7. The Assistant Sanitary Engineor admits the existence of subsoil water and
admits the existence of a subterranean water, but denies the entrance of a subsoil
water. This he does on the mere assumption that the lining of the tank is so good
as to prevent entrance ; because it is old work it must be watertight. It is about
this last idea that would have been entertained by the old tank diggers to cut off one
supply in favour of that from another stratum. But, if this be the truth, why does he
not enter into the nature of this highly * pucca work.” DBut the chemical analyses
show that if there be not a third source of water (not analysed as described ) the water
in the tank being obviously not that found in the experimental well, the tank must
contain subsoil water. Indeed,I should say it is a matter that must be yielded without
argument that the tank does contain subsoil water, and that if there be any other
water in it, it is derived from the layer or layers below the first impermeable stratum.

8. In the copy of analyses, as supplied nothing is said about the quality of the
water of the tank. Yet, the amount of free ammonia is such that it cannot eseape con-
demnation as being derived from animal matter. Indeed, " the water is well beyond
the “ suspicious” class and borders on the absolutely ¢bad” according to chemical
classification.

9. Mr. Jones’ suggestion to filter the water before delivery would get rid of much
objection and would render the scheme acceptable, if it were ascertained nothing
better could be done ; but I think it is a most abnormal state of affairs to look for the
water-tupply of a community from a subsoil water source so bad as to demand Afiltra-
tion. No better source than subsoil water can be found if derived from a cleanly
area. Both the sanitary suryey and the chemical analysis prove that the water of

the Mananchira tank is not derived from an areda that can be so deseribed.

10. As to the water found in the well, the experiment of exploration has been
conducted under terms that prevent the supplying stratum being correctly recognized.
1t is an organically pure water although, as might be anticipated, it shows the influ-
ence of completely changed organic matter. Ido not think, even as it is, that it
would prove unaceeptable ” on account of hardness to the ordinary native. But,
the chances are that it is in the fine sand layer immediately below the first imperme-
able layer that this water really is contained It does not follow that care in segregat-
ing the water from this layer, 8o a8 to prevent it mingling with that from other
Jayers, may not prove it to be of less hardness than at present found.

11. In short, I consider that the loosely conducted exploration so far, has simply
ghown that a pure, but hard water exists below the stratum of the subsoil of Calicut,
This being 80, it is not necessary to hug the tank, but to find some clean area, if
possible outside the inhabited portion, further inland and therefore higher up the
natural slope towards the sea. Here, exploration ought to be made with tube wells;
if as ia probable, the same strata are hit off, a series of joined-up tube wells might be
gunk instead of infiltration wells as suggested whence the supply could be pumped
direct to the town—care being taken to draw only from the stratum desired ; or cven
the subsoil water itself (thus ayoiding the risk of hardness if the area be clean). In
sinking tube wells the fine sand diffieylty ean be met, whilst the question of amount

of supply need not be narrowed by the question of yield of two wells.

W. G. Kmve, Lieut.-Col., LM.S,,
Sanitary Commissioner for Madras,

gt

Resolution — No. 285/8., dated 31st May 1899.

Tn G.O., Mis, No. 1548 M., dated 5th September 1898, Government requested
the Sanitary Engineer to undertake the preparation of a scheme for the water-supply
of Calicut, on the lines approved by the Sanitary Board in its Proceedings No. 371/5.,
dated 27th June 1898, ’IPhe cource of supply therein proposed wasa series of infiltra-
tion wells close to the Mananchira tank. Judging by the yield of a trial well sunk
on the margin of the tank the Assistant Savitary Engincer arrives at the conelusion
that it is altogether hopelcss to obtain an adequate supply from infiltration wells of
which ther is only room for two, the eombined capacity of which will be 150 gallons
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: Note by the Sanitary Commissioner for Madras, dated 17th March 1899, No. 908/8S.
’ ‘[Refereme.-Assis_tanb Sanitary Engineer’s note on the Mananchira seheme. |

" To save the infliction of a longer note than necessary, T would ;
son notes embotied o G0 B ber 1600, no S8, Aprl 1604, pago. 13, und
my note ANO. v, aa &Y December 1 5. mneither of » 9y :
porrespondence. : : ! or of which has a place in this
9. Sanitary Board’s Proceedings No. 2, dated 4th Jan

knew, represented the scope of enquiry that Was required of ‘;ﬂ‘;y g :E?tg; SOE far af; I
department. 1t would seem, however, that the enquiry has been made ywitrlllglneq S{
reference to the possibility of making infiltration wells next the Mananchira tas Oe‘aI
am not _aware Whose suggestion it was. I consider so roughly have matler: b
pursued that lit tle veal information on the requirements of the Board in th ]em;
quoted Proceedings has been obtained. 1 see no reason to alter my opinion : 1;8
necessity for correctly gathiering the information required, P Be %0 b9

3. The plea for a sole supply for the Mappilas has much in i : :

the ground on which this is made is not reallypoorreet. Sor‘rlmhy;gx}: 1::212 ;svt:;kmg, 1t;m§
epidemic, 1890 or 1891, a'lid prevail chiefly amongst the Mappilas, but in réc)c:t:xtlar -
there is_no reason to think, as suggested by the Assistant Sa;ﬁtary En inewyeztllr ”
Ilindu inhabitants of the town have not suffered as severely as the Muhgmm:;; .
Thus m 18?7—98, there were b5 deaths from cholera in the Mappila uaré‘ o
against 736 1n other parts of the town. It must be remembered if the Mappi(lla bue'l o
in graveyards close to his house, the Hindu buries in his own eompound eloso t or:fs
welis. 1t is unlikely that the total taxation necessary could be derived solely fro.:
the Mappila portion of the town. IF the rest of the inhabitante have to pay inereased
~ taxes, yet not to be supplied with water, the action of the Municipal Council is not
likely to be received with equanimity. ©On the other hand, if the Mappilas—the
vorest part of the population —can afford this scheme, why should not the average
Inhabitant be able to meet the cost of the scheme for the entire town? In tn%s
eonneetion, T would point out that Mr. Ellis’s estimate of 4 lakhs was merely a guess
and that if the parts of Calicut really requiring a scheme were solely considered, it is
probable this sum would be very greatly reduced. ;

i The whole subject ought, in my opinion, to be handled in a much less hap-
hazard way than it has been. I do not objeet to the scheme advanced with the idea of
supporting this or that rival scheme ; what I hold'is that before adoption of a scheme
a roperly exhaastive enquiry conducted with all the care requisite has not bee;;
effected. 1t cannot he said that a well sunk in such a manner as to allow of the
entrance of water from every layer passed through, or sosunk that itis not recognized
from which layer the water is derived, is a satisfactory method of conducting explora-
tion! Nordol consider the enquiry would be complete unless the depth were very

‘ much groater than stated to have been attained in the new wells.

~ p, Ihave stated that the area through which the subsoil water flows is liable to
~ pxtensive pollution from human beings. As to pollution of the subsoil, both th
Collector and the District Sanitary Officer coneur. It is undeniable, as time ;dvancese
the chances of pollution will also inerease. 1 have suggested that the dhobie's tank
~ would form a possible souree of pollution, The Assistant Sanitary Engineer replios
_{hat 3" represents @ day’s supply; hut he says nothing about the rate of inflow %n:s
the tank to make good this daily depression, nor of the influence of evaporation noo
~ of the maximum depression between the monsoons. It is not stated that the Map; ﬂag
~ only are to draw from this tauk in future. On account of the Mappilas are f&e,é
~ aceustomed up to date to using this water to be prevented from using it ?” Hence, the
~ depression will be that for the Mappillas plus that for otber inhabitants plus that for the
intermonsoon period. Actual rough experiments by the Chairman (vide note above
referred to) support my views. et ‘
@ I suggested that the tank was really supplied from two sources—the subsoil
“and from & stratum below the subsoil, and that if this is proved to be the ease, measures
~ ghould be taken to draw from the latter source only, and that it shouid encoumg&
. exploration on clean sifes comewhat removed from the town. 4
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7. The Assistant Sanitary Engincor admits the existence of subsoil water and
admits the existence of a subterranean water, but denies the eitrance of a subsoil
water. This he does on the mere assumption that the lining of the tank is so good
as to prevent entrance ; because it is old work it must be watertight. It is about
this last idea that would have been entertained by the old tank diggers to cut off one
supply in favour of that from another stratum. But, if this be the truth, why does he
not enter into the nature of this highly “ pueca work.” But the chemical analyses
show that if there be not a third source of water (not analysed as described) the water
in the tank being obviously not that found in the experimental well, the tank must
contain subsoil water. Indeed, I should say it is a matter that must be yielded without
argument that the tank does contain subsoil water, and that if there be any other
water in it, it is derived from the layer or layers below the first impermeable stratum.

8. In the copy of analyses, as supplied nothing is said about the quality of the
water of the tank. Yet, the amount of free ammonia is such that it cannot escape con-
demnation as being derived from animal matter. Indeed, -the water is well beyond
the ¢ suspicious” class and borders on the absolutely «pad? according to chemical

classification.

9. Mr. Jones’ suggestion to filter the water betore delivery would get rid of much
objection and would render the scheme acceptable, it it were ascertained nothing
better could be done ; but I think it is a most abnormal state of affairs to look for the
water-tupply of a ecommunity from a subsoil water source so bad asto demand filtra-

tion. No better source than subsoil water can be found if derived from a cleanly

area. Both the sanitary survey and the chemical analysis prove that the water of

the Mananchira tank is not derived from an area that can be so deseribed.

10. As to the water found in the well, the experiment of exploration has been
conducted under terms that prevent the supplying stratum being correctly recognized.
It is an organically pure water although, as might be anticipated, it shows the influ-
ence of completely changed organic matter. Ido not think, even as it is, that it
would prove unacceptable ” on account of hardness to the ordinary native. But,
the chances are that it 1s in the fine sand layer immediately below the first imperme-
able layer that this water really is contained It does not follow that care in segregat-
ing the water from this layer, so as to prevent it mingling with that from other
layers, may not prove it to be of less hardness than at present found.

11. In short, I consider that the loosely conducted exploration so far, has simply
ghown that a pure, but hard water exists bolow the stratum of the subsoil of Calicut,
This being 80, it is not necessary to hug the tank, but to find some eclean area, if
possible outside the inhabited portion, further inland and therefore higher up the
natural slope towards the sea. Here, exploration ought to be made with tube wells;

ff, a series of joined-up tube wells might be

if as is probable, the same strata are hit o
gunk instead of infiltration wolls as suggested whence the supply could be pumped
direct to the town—care being taken to draw only from the stratum desired ; or even

the subsoil water itself (thus avoiding the risk of hardness if the area be clean). In
sinking tube wells the fine sand diffieylty can be met, whilst the question of amount
of supply need not be parrowed by the question of yield of two wells.

W. G. Kine, Lieut.-Col, IMS,
Sanitarry Commissioner for Madras.

Resolution — No. 285/S., dated 31st May 1899.

In G.O., Mis. No. 1548 M., dated 5th September 1898, Goverpment requested
the Sanitary Engineer to undertake the preparation of a seheme for the water-supply
of Calicut, on the lines approved by the sanitary Board in its Proceedings No. 371/5.,
dated 27th June 1898, "Ihe source of supply therein i
tion wells elose to the Mananchira tank. Judging by the yield of a trial well sunk

on the margin of the tank the Assistant Sanitary Engineer arrives at the conclusion
that it is altogether hopeless to obtain an adequate supply from infiltration wells of
sthick there is only room for two, the combined capacity of which will be 150 gallous
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r minute, as aganst 420 gallons per minute actually required. Moreover, the water
of the trial well contains an excess of mineral impurities, and is said to be inferior
generally to that of the tank. He considers that unless the Sanitary Board accords its
approval to taking the supply direct from the tank, the present scheme should be
abandoned and the question of the water-supply of Calicut be deferred, until the
Municipality is in a position to carry out the Pooloor Hill scheme, which is roughly
estimated to cgst Rupees 4 lakhs. In the meantime, he says tha’t if the Mananchira
tank schexpe, i.e., the scheme for pumping the tank water itself were carried out, it
would do xqcalculable. good to the people in the area which the scheme 18 intemded1 to
gerve. 'This scheme is estimated to cost Rs. 1,00,000 and will serve a population
of about 20,090 mostly Mappilas. The quality of this supply is classed as ¢ usable. ”’
This scheme is only put forward asa temporary measure, but it is pointed out that
much of the expenditure will not be lost, as the pipes laid will eventuall form a
portion of the larger scheme. y

2. The Sanitary Engineer thinks that resort to the Mananchira tank is the
only means of giving the Mappila quarters a supply of water within a reasonable
time, and that the quality can be much improved by filtration.

3. The Sanitary Commissioner considers that the scope of the inqui o
undesirably narrowed to the scheme of infiltration wells Eear the &12:1,:1:1};}11;?: t:?;ku
1t should, in his opinion, be extended as required in Sanitary Board’s Proceedin c;
No. 2, dated 24th February 1896. He enters into details to show that the exper;;:
ment with the infiltration wells made by the Assistant Sanitary Engineer was con-
ducted in a perfunctory manner, and he questions the Assistant Sanitary Kuogineer’s
favourable opinion as to the quality of the water injthe tank. Judging from the analysis
he considers the water to be well beyond the ‘¢ suspicious ” classand thut it borders
on the absolutely “bad”. 'As regards Mr. Jone’s suggestion to filter the water he
admits that this would get rid of much of the objection and would render the scheme
acceptable, if nothing better were available, but he thinks it a most abnormal state of
affairs to look for the water-supply of a eommunity from a subsoil water souree so bad
as to demand filtration. No better source than subsoil water can be found, he says
if derived from a cleanly area, but both the sanitary survey and the chemical anulvsi;
prove that the water of the Mananchira tank is not derived from an area that can be
so described. ‘

4. The final conclusion he arrives at is that the loosely conducted exploration
g0 far has simply shown thata pure but hard water exists below the stratum of the

subsoil of Calieut. This being so, it is not necessary to hug the tank, but to find
some clean area, if possible outside the inhabited portion, further inland, and there-
fore higher up the natural slope towards the sea. He indicates how this exploration
pught to be made with'tube wells.

5. The Sanitary Board concurs in the opinion that for so important a town as

Calicut exploration should be made for a purer source of water outside the town.

(True Extract.)

R. Panrsons,
Seerctary, Sanitary Board.

T the Seoretary to Government, Local and Municipal Department.

Order—No. 879 M., dated 22nd June 1899.

es with the Sanitary Commissioper and the Sanitary Board
in considering that the proposal of the Sanitary Engineer to supply the Mappila
quarters of the town of Calicut with water from the Mananchira tank is undesirable,
as both the sanitary survey and the chemical analysis prove that the water of the
tank is not derived from a cleanly ares, and that for 80 important & town as Calicut

The Government agge
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r a purer source of water outside the town. The
investigate the matter oun the lines indicated by the
4 the result to Government through the Sanitary
probable cost of this investigation.

exploration should be made fo
Sanitary Engineer is requested to
Sapitary Commissioner and repor
Board. ~ He is also requested to state the

{True Extract.)

C. J. WxIRr,
Ay. Secretary to Government.

5 the Sanitary Enginecy.
Banitary Board. :
Chairman, Municipal Conneil, Calicut

x (!]m)ugh the Collector of Mulaber).

Lba 55
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