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OFFICE OF THE SANITARY COMMISSIONER,
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From

MAJOR W. A. JUSTICE, M.B,, ¢.M,, D.P.H, IMS,,
Sanitary Commissioner for the Government of Madras,

To
THE SECRETARY 1o GOVERNMENT,
LOCAL AND MUNICIPAL DEPARTMENT.

SIR,

With reference to .0. No. 1576 M. of the 15th September 1917,
appointing a committee ‘to inspect and mpbrt on the water-works and
the supply to the City generally,’ I am directed by the Committee to
forward to you their report. The report is accompanied By five plans and
thirty appendices as detailed in a separate list.

The Commiﬁ‘i‘iéebwpuld invite the attention of Government to their
conclusions and general remarks at the end of their report and would
state that in the body of the report they have given in sufficient detail
their reasons and arguments on which their conclusions are based.

The Committee regret the inability of the Hon'ble Surgeon-General
Bannerman, ¢.8.1., LM.S, their President, to continue with them as an
active member owing to illness, but from time to time they have had the
benefit of his advice.

I have the honour to be,
Sir,
Y our most obedient scrvant,

W. A. JUSTICE, Major, I.M.S,,

Sanitary Commissioner for the Govt. of Madras.
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REPORT

OF THE

MADRAS WATER-WORKS COMMITTEE.

GENERAL.

MMITTEE AND TERMS
MENT OF THE CO
I—APFOINT OF REFERENCE.

t of Madras in
. s appointed by the Government of

1. Tge C()I\rllz)mi?;g Vl\"iab dasﬁggml.ﬁth September 1917, which was as
their order . N

) _— -General

follows :— int a Committee consisting of Surgeon% ita

The Goverm_rcllellll‘ba)ggglthe Sanitary Commlﬁs‘lonzfé 3&‘1;3)6})1; %o tho
Bannelmiré (ilrzgf)selctean a report on Ifhelgggnﬁgz 2;;‘;efully the defects of
Engineer : Committee shoul 7.
City generall)’-teglhgmf suggest remedies where neciss)sf;}at Ootacamund.
the present sys tteo met on the 22nd September 1917 at Qota LM,

This ?Ommsl ecfeon-Grene]ral w. B Banngméa }oceéd’ing to’ inspect
The Hon'’ble Surg ittee considered that be or .Pn of the following
presided. ThekCot%g}lr should be put in possessio S
the water-works "

information :— -works as originally designed.
A reporg 02 113;11;2 g”gﬁi_xgikz as execuff_zd, with special reference
0 : on.
'(2) o repf?;ltemﬁons mafie during eXG(t::elr-lworks since the date of
fo any TP ort on the working of the W% r of filter-beds in use, date
) & reI% tements showing the numbe t working of each filter,
opening, with sba ght into use, the duration 3 ing it working porisd
when cach was broug of water from each hlte}' ur‘ c’d irate of ﬁltration
results of t?e ?fn;lvlﬁilf passed through each filter an
the amount of ws ‘ . .
. the filters.
adopted. 3 in force for working - .
’ (4) & copy gto;olhfhguégsall}?ses of water madeh ffglf;lhgnél:nf;lgnvfeig
. (0) A Ifﬁpfi of Preventive Medicine, ;)y ;;Vato Jecos.
the King Institu thod they were taken and at w : %11)1 lied to the town
taken, by what met f the average quantity of wat?ll s ptle)zr added and by
6) ?rteilr)r(l); z(:nd the quantity of unfiltered wa
from time to time, Foctod. ; Iy of water. as
hat.process this was e te per head per da}f 0 SupP y )
what.p (Q A-it})?tsﬁe?;tzf 23)12 tz;p%)ated in the original scheme, and an
ared wi otion if anv. )
explanation of O the rales for theyguidm;ce of the staff at the pumping
8) A copy o ’ tity of water pum aily. .
station,(w)ith refereri__cs}fg :llllfeg %211'1 thg guidance of the staff in supervising
(9) A copy o

i 3 - \.‘ .th
the dis(trég)ufolz:t%:;?& of the staff employed on the water-works wi
10) A s

uti ; ' bers
their duties. t this information was circulated amongst the mem ‘
On receip A

of the Committtee. soting of the C ommitte‘f was tl;lelc}? ?gsti}&: Iﬁintgir1 gnls{igltll’lg;fé

2. The next m S Owing to illness the ) L
Guindy, on Znd No‘g%baifﬁernvl‘;n,gWas unablo to attend. a Téﬁ.iafgi%?mg)%
Surgeon-Gener;.z(lie\yéd ‘the results of the alia}:}é:es an g
additional samplos being takon from cortain places
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3. The Committee met on 20th
Preventive Medicine, Guindy,

ordered to be taken at their
absent owing to illness. As

Bannerman would be unable to aitend meetings for some time, the
Committee decided to place the matter before Government and ask for

their directions. In the meantime the Committee resolved to inspect
the water-works as early as possible

and to carry out the wishes of
Government pending further orders,

Government orders were subsequently received to carry on. The
order of Government was as follows :—

In modification of G.0. No. 1576 W., dated 15th September 1917 , the

Government direct that the Committee appointed therein to inspect and
report on the Madras water-supply shal

1 consist of Major W. A. Justice,
LM.S8., and Mr. W. Hutton, A.M.1.C.E.

4. The two members of the Committee have carried out the inspec-
tion of the water-worke and

have held meetings to consider the evidence
obtained by them after inspectfon and from inquiries,
During their inspections the

y received every assistance from the
Corporation executive, and they desire to express their obligations to
Dr. Maitland Gibson and the stalt at the King Institute who have carried
out the heavy additional

duties involved in the taking and examina-
tions of numerous samples of the water and to Dr. J. L. Simonsen and
Mr. Bainbrigge Fletcher.

5. With reference to the time taken by the Committee in submitting
their report the Committee would point ou

t that the reference was not
one which could be answered in a short time.

the inspection of works in detail located over a large area, the analyses of
numerous samples of water, the determination of defects and the progress
step by step from the discovery of a defect and its remedy to the next
until the preliminary defects had been determined and their bearing on
the problem before the Committee decided on. It was impossible to hurry
such investigation. Tt should not be overlooked that the members of the
Committee had in addition to the work re

1 _required by this important
reference to carry on their own responsible duties

at the same time.
The Committee are of opinion that while all defects in the system cannot
be said to have been discovered by them, such major defects as affect the
quality of the water and its supply to the City will have been found to
be brought to light in their report and if the works are managed in the
future in the manner pointed out by the Committee they see no reason
why the Madras water-works should not be entirely s

uccesstul,
6. A printed memorandum on the Madras water-supply and alleged
defects was forwarded to the Committe

¢ by Mr. K. C. Desika Achariyar, a
Municipal Commissioner. The Committee have given this memorandum

their careful consideration and think that the points brought to notice
will be found to have been dealt with in the various sub-heads of the
Committee’s report.

7. The Committee would specially
Government their deep regret at the abse
General Bannerman through illness, but t
advice which he freely
his health permitted.

November 1918 at King Institute of
and considered the results of the samples
last meeting, the President aga

in being
it appeared likely that Surgeon-General

The reference involved

desire to bring to notice of
nce of their President Surgeon-

hey desire to thank him for his
gave them from time to time when the state of

II. SHORT DESCRIPTION OF THE MADRAS WATER.WORKS.

(1) POPULATION FOR WHICH THE SCHEME HAS BEEN DESIGNED.

The new water-works were designed for g opulation of 660.000
and the rate of supply was fixed at 25 pop A

1 gallons per head per day.
The supply is intended to be constant,

3

(2) RED HILLS TANK. . .
.o q . ty of Madras is
. . f drinking-water for t}}e Ci y acr
R bc_nircg Olt{ 5;1 {)fflg v(s)rhich is situated about nine mllets ﬁlortht Zf:ﬁtt
the Ted Hills ?ﬁnthe City. This tank is fe_d from its ownfca C meéxlll b avea
of fhe contro (:'ileq and in addition it receives a supply rom_na throuch
thz'glf Yiakes off from the River Kortta;l?u;ir, %{ng after passing s
whic : falls into the Re , L
another tank ca%ed (03%1 O%%x‘em%g&, ?Iills tank when full 1Sh «‘iﬁ %I%est%rilg
T%% Og(i)ip%tc\}w})’ thousand millions) cubic fee’fc.h T]]E%gd ‘%i?l: i
2,00000 t available for supply to the City ?is t(l}lousan d acres. The
gr%ﬁgsfl;oan irrigation tank, }ilrrigaté?gas.o;l;ege dvghat when the lovel of
adras have, however, arranged suppl
et e Ll o7 el b fol kel tho Sl
the water is stopped and the €ity had the firs f 6 square miles
for 1rr1gat101r11‘h‘ Red Hills tank covers thedlarge area 01 ; ?V aare mies
o i deforms a suitable reservoir for the su}i)p y gind e e
g}%;n f']rlﬂe ?g;tchment area is composted . sv?fgﬁlllritélﬁg %ir%;a but undoubted
: illages or towns 1 Lrod, .
Py arfoz Illzcéql a;fl%ecg léli;g to the scattered l'nhabljmrﬁf, z;g;in 311;(131‘(;}8361;?
co}zﬂanlltlﬁzt;(;ga *Ihis contamination is rpgr? ~9§%§122 In the rainy scason
within . ing to its lar ) S ‘
) ) ] he tank? 0W1Il 1 b -
as in the dry nggm:u&ming basin. At these tllixilfts tﬁgnvggtﬁzégsgggﬁy
ratively p ’ _

ial. . 40 i 3 annum and
esse]'}:ﬁlllal ainfall over this area is less than 40 inches per annu
er

<ino its full tank level by 18 inches to avoid failure of supply to the
by raising 1
i i supply of water to
City, .oe the Corporation for the supply
1he Governnil;entf ihraul_l()gge per thousand cublc.yardsé 1(1)r 8{lf-t§(1)1:h V;);' 3;
the City at t012)e r:ll?)rcl)s The total amount now palcllnby e L1ty
?sn gglﬁ*%iligategly thirty thousand rupees per annum.

(3) OUTLET TOWER.
tr o o drayn ot from he lake an outlet towr
ol th?t W‘;Lee est part. This towoer 's proxg y ﬁvstand ipe has
proe lzleer} bm};gvaetnlt; fou? inches each in 31151 m:{»: rs%nthg,icwater nez]srest the
stan pipes vy - t differen ev i . |
three inlets on l.t Iﬁ%(g(zxs%he level of water 1in thg lage ﬁatltlxsé ta'fllllie gvlslrg
surfaCﬁ ctan (;lb %g)reds“;)asq under the emll)lanlkmeg; t())(l;thui igch mains there
24-inch stan s On the line 4- 8t
i i ighing filfer. ) s0 that either the one or the
discharge into & 1O 70 & "Uith sluice valves so tha ne,
is a valve house pmfV 1%625“(7:;11 be used for supplying the ;ﬁugh;::lg 6%112211;
e bozﬁelgllgiscg vI;LlIx)res and on the tank side of them there
é“;g{l?%li%ges’ one on each 24-inch maio.

OUGHING FILTER. _
. ists of a bagileivided into "nwo7%)'a>1;ts7 'bgegp'central wall.
B cgg?tﬁg%:‘lri compartmonts ﬁleafgégzilgg >f<ilter passes through two
a The water on eﬁt%ﬁgs fm?i enters the roughing filter ﬁt f(l]ro(;1‘(_)1‘(73;;91)3
triangular screening C 5;1 a layer of broken stone andhdlsfc :ng over 2
passes upwards %léft?gv R Teads to the Clty.t_TI;z g)i%% ro w D
ZV:;: tlﬂgovglii (i:s? Irlmeasured by a patent automatic .

. (5) CONDUIT. . . .
i te floor lined with
s ick masonry with a concrete 1 L
she cgnduﬂ;mllz ?(fo}f) rilsdef brick arch of gggergi%lsl ghllggh 15;15 nlxl(l)iltgi
brick on edge. 'LAO ent mortar ; out :
: d with 2 inch cem
is plastered with §

i ent.
taining in addition a small proportion of cem
con
1-A
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~ At places where the conduit is more than 11 fcet below ground the
thickness of the masonry is suitably increased. The dimensions are 5
feet wide and 4 feet deep. The floor is dished to the extent of 3 inches and
the rise of the arch is 1foot 6 inches so that the total height at the middle
of the cross section of the conduitis5 feer 9inches. The side walls are
18 inches and the floor is 18 inches thick.

The total length of the conduit is 37,000 feet, or over 7 miles. In
its length of 37,000 feet the conduit falls in level 828 fect so that its
gradient is 1 in 4,470 feet.

The present depth of water to supply 523,000 people is 3 feet and
with the fall available gives a velocity of 1'7. The velocity is satisfactory
and prevents deposit in the conduit as has been found by examination.

For a length of nearly a mile the conduit passes through the bed of
the tank and at this place the masonry is made thicker to stand the
increased pressure. At three places on the conduit it has to pass streams
which is accomplished by using in one place steel pipes 4 feet in diameter
and in the other two cases by using masonry drop syphons.

There are 54 manholes altogether in the length of 37,000 feet. The
manholes are not more than 1,000 feet apart and in addition there are
manholes at each change of direction. The tops of the manholes are raised
2% feet above ground level and they are alternately fitted with air inlets

and ventilating shaft outlets.

(6) SAND FILTERS.

Fourteen slow sand filters are provided for filtering the water and it is
intended to provide seven more when the increase of population of the
City requires it. The size of each is 200" x 100. The side walls are
7% feet high and the outside walls of the filters have a parapet wall around
them to keep out frogs, etc. The filters are filled with 28 inchesof fine sand
which passed through a screen of 1/30th inch mesh and is retained on a
screen of 1/50th inch mesh (see however Appendix S,). Below this layer
of fine sand there is a layer of coarse sand two inches thick and below
this two layers each 2 inches thick of broken stone varying in size from
4 to 4 of an inch. Below this stone there are two layers of bricks
which form collecting drains leading to a main drain 24 inches wide
in the centre of the floor of the tilter bed. This main drain is connected
to a filter outlet chamber in which is placed a Glenfield Jones Regulator,
which is intended to maintain a constant rate of filtration through the
filter bed. The filtered water from these chambers passes into a conduit
which conveys it to three storage reservoirs. When the works were
executed the broken stone and brick collecting drains were only carried
to within three feet of the side walls of the filter and this space 3
feet wide around the inside walls of the filters was filled with the fine
sand with the object of preventing ‘creep’ of unfiltered water past or
down the surface of the inside walls. Arrangements are provided for
scouring out the filter beds and for filling them with filtered water
from below when the beds have to be re-started after cleaning. Overflows
are also provided at the termination of the inlet conduit.

(7) CLEAR WATER RESERVOIRS.
There are three clear water reservoirs constructed under ground to
store the filtered water. Space is reserved for a fourth to be constructed
when required. Fach reservoir measures 150" x 150" and 10° deep.
The capacity of each reservoir is 1,400,000 gallons. The four reservoirs
together will provide one-third of a day’s supply.

(3) PUMPING STATION.
From the clear water reservoirs the filtered water is led by a conduit
to a suction culvert which is situated below the floor of the pumping
station. In the pumping station there are three Worthington pumping
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-engines each capable of pumping 12,000 gallons of water per minute to

a total height of 80feet. The water is discharged through a 48-inch steel
main to the town.
(9) STEEL TANK.

A balancing tank constructed of steel plates and with a diameter of
104 feet and 28 feet deep and a capacity of 1} million gallons is directly
connected to the 48-inch steel main. The bottom of the tank is 38 feet
above ground and its capacity is equal to two hours’ supply to the popu-
lation for which the scheme has been designed.

: (10) DISTRIBUTION SYSTEM.

At a distance of 4,000 feet from the pumping station the 48-inch steel
main is connected to the old pipe distribution of the City. As the old
system was inadequate for the new supply provision has been made for
extending it. The extension has not yet been completed but sufficient
has been done to ensure a fairly satisfactory supply to all parts of the

City.
(11) COST OF WORKS.
The cost of the works for supply of water to the City which have

been completed is 29 lakhs of rupees and the improvements to the distri-
bution works when completed are estimated to cost 33 lakhs of rupees.

ITIL.—DETAILED DESCRIPTION OF THE MADRAS WATER-WORKS
AS FOUND ON INSPECTION BY THE COMMITTEE.

A. HEADWORKS.

(1) RED HILLS TANK.

Red Hills tank.—This tank, a large irrigation tank, is fed by a channel,
24 miles long, from another irrigation tank called Cholavaram which is
supplied by a channel, 8 miles long, from the Tamarapak anicut on the
Korttalaiyar river at a distance of 23} miles from Madras. The catch-
‘ment area of the Korttalaiyar river is of the usual description in the
Carnatic, that is to say, it contains large areas of cultivated land and
numerous villages. The upper reaches of the river and its tributaries
have their source in the hilly country forming the Karvetnagar zamin-
dari in the North Arcot district and in the jungles on the slopes of Nagari
Hill.
' The average rainfall on the catchment basin may be taken at about
37 inches. The river is in flood during the north-east monsoon, and in an
average year is said torun in full flood for four or five days only. For a
month more the flow in the river is about 3 feet and after that period
there is a small perennial stream. The normal breadth of the river is
about 500 feet, but the anicut is 624 feet long. The channel from the
anicut to the Cholavaram tank and the channel from this tank to the Red
Hills tank have a section of 30 feet bottom width and side slopes 1% to 1.
Depth of ordinary flow is 24 feet. The bedfall of the channel is about
2 feet per mile and that of the river is 34 feet per mile. This gives an
ordinary discharge of 940 cubic feet per second for the channel.

The protection of this river catchment area is a matter ot impossibility
at present owing to its extent. The area draining into the supply channel
to the Cholavaram tank is also of large extent and contains a number of
villages. It is equally impossible to deal with this catchment area in the
matter of protection. Fortunately for the City before the water of these
two catchment areas arrives at the Red Hills tank the water has to pass
through the Cholavaram tank, the capacity of which when full amounts to
nearly 600,000,000 cubic feet where it obtains a considerable amount of
sedimentation and sunning and so gets a certain amount of natural purifica-
tion. The water from this tank passes by a supply channel about 24 miles
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in length to the Red Hills tank. In addition to the supply from this chan-
nel the Red Hills tank has an independent catchment of 23 square miles.
The Committee have inspected this catchment and find it contains culti.
vated lands and hamlets. They have come to the conclusion that an area
of land along the margin of the waterspread within a distance of 1,000 teet
from the water margin at full tank level should be acquired and that an

inspection path or road should be made through this land from the

Tiruvallur trunk road to the bund on the right flank of the tank. This

path is in their opinion absolutely necessary in order to have effective
control over the margin of the tank. It is also essential in their opinion
that the water which has undergone a certain amount of purification by
sedimentation and sunning in the Cholavaram tank should not be conta-
minated in its passage through the supply channel to the Red Hills tank
and for this purpose both banks of this supply channel should he effectively
fenced with barbed wire fencing on stone posts and all traffic across the
channel through the water absolutely prevented. This channel after
being fenced must be patrolled efficiently by the Red Hills patrolling
staff and to enable this to be done and checked it is necessary to provide
an inspection path on one bank. The Committee

were struck by the
evidence of the fouling of this supply channel where

the Tiruvallar frunk
road crosses it. It is apparently customary for pedestrians on this road

to use the water here for their purposes. We consider that this source of
contamination can be easily

be required here and efficient patrol and checking of the same. Further
east in the catchment area between the Tiruvallor road, the Red Hills
village and the tank, there is an area of land which is freely used by
buffaloes and other cattle and is used as a

s a short cut to Tiruvallar road
by travellers. This area must be acquired and enclosed and all traffic
prevented.

On the south of the bund of the tank there is the village of Kannadi-
palaiyam. - This village has been provided with a well in an endeavour to
prevent the villagers resorting to the tank for wate

er..’ The Committee think
that this village should be removed further iy

south. There was distinet
evidence that the people resort to the tank probably for bathing. The
watching staff is apparently useless in dealing with this matter. In the
first place they should have distinct uniforms which

A should show the
number of the watcher. If this has already been done we would remark

that the uniforms are not maintained. We consider the watchmen should
be regularly mustered and their efficiency tested. Inthe event of it being
found impossible at present to remove this village we consider that it
should be fenced on three sides {0 exclude the villagers from the tank
“In connexion with the water-supply to the municipal bungalow we
suggest a well should be constructed to prevent the servanté’ entering
- the lake. It would be advisable also to place a fence between the lake and
this well and of sufficient length to prevent access to the lake from the
bungalow. With the exception of these points there is no
of the lake on the southern side except from stray cattle and
the Committee would remark that these are surely poi

cognizance of the watching staff and there is no reason wh

nts within the
allowed to continue.

Y they should be

(2) OUTLET TOWER.

This outlet tower is fitted with six draw-off valves operated
ing from the tower. These draw-off valves are loc b difforery 1 508T

{ : ated at diff
with the object of drawing off water from the tank as near ?ﬂinzéigfgs
as possible. Three of the draw-off valves are connect >

. . . ed wit B .
cast iron main which passes under the bund of th Yatn. one 24-inch

et
chamber, thence to a roughing fil o the "‘(L}I;l;dfﬁta vj&l}v:

hani noe ) e ter at entrance t

stand by against accident to this arrangement, which might j

cutting off of water-supply to the City, “a duplicate set 0% vafgt;,Ol‘I;fafr?;
etc.,, is provided. The whole arrangement is such that water can be

eliminated. Similar barbed wire fences will -

contamination _
grass cutters—

7

i i simplicity the Committee
f three different levels which for simp
(vls;i?fvgfgf Iiralo hIereafter as thﬁ ll\lTpper, ghelsrﬁ}?(;.%%lee ?}%?n It;llliit;(e)“;fgfl r:rd‘(_ﬂt‘;f;t
On the day of inspection (30th November tho Committeo found that
the lower valve was fully opened and the middle Ivo to the extent
i s; whereas in ordinary circumstances the upp
gﬁogldlﬁ;%?b’eeg fully opened and the 1mlddle valve 6 inches, or more
if ide the desired supply. _ ‘
. neﬂ?ﬁ?ﬁ’sﬁg gggi;f:d for using the lower valve instead of tlée upper
valve was that a less amount of ﬂ(éating .xtn;eeds, lli?gi?)s%tr%,e Vt‘;rﬁ;t I;fowlvbn ;11
from the water in the lake. The Committee wou ro that it s
i d by analyses of samples of water in
accepted fact, which has been proved by e S
- lies, that the upper layers of wa
gﬁge;u:f‘r:gg ra::%%rer than the la,yeast ﬁf (vlv_ei?er at : ;gr;etallole:‘ r%ggglét a£guladt
ime k water is turbi e differenc 8 res !
gl;n ffe;:gin t'zl}‘llfisa&invg 0 the Committee consider that the usual practice

of drawing water of? from the tank 4 or 5 feet below the surface
=

: . : lve should not be
followed in future and that a lower valv . .
2111)?33};(11 &gles(; the supply from tléﬁ u%%er valg;evﬁl :Tieefgiﬁflllll% 1203%111&?&
They would point out, however, that Joss than 3 to 4 feet. The entry
when the depth of water above it 1s less prevented by the provi-
tc., into the valve in use can be preve J.
(s)ifolf?)‘fre:érvg:;gi’ifcgla; or octagonal and %t m%Shl(Siultleﬁ:Elg‘ifI(l); %?geglgﬁgig
ired. The Committes observed a number ot old ca
g}elglzggk lrfm?d near the outlet tower and were mformedb thag ?aI;?II; r;l::
revailing wind (south-east) is blowing, a large num (f I;io d thier wa
Eeedleq are blown into the water near the outlet tower mll< tﬁ o o}ir:'
through the valves to the roughing ﬁlteri ;c}elndll)llll% 1’01% c%\(f)ofks B:I‘)’;i tlrllf;en t
these ?ilters. These trees are in charge of the the nuisance is brought
bt that that department when the nuis . b
1?;1 %hgii (31(())1;1113; %:7)(1)1111(1 remove those casuarina trees on each side of the
, - istance of 100 yards. .
Olltl%hzo ggfngggt%eglsvguld also regrommend as a precautuﬁl thalt th(i1 g;'gp:g
designation of each valve should be clearly painted on t. edV%hVi ha o
that mistakes in operating mlfltydbe avgldegl,tgs thlllei’%’hn?;fg < vas open or
sitate when called on to sta
3111)11;1? ?:1?1%((11 sghlét?ﬁlef tge upper, lower or middle valve was open or shut.

(3) VALVE HOUSE.

i ¢ sontains two 24-inch
is house is situated below t}le bund. and.‘(,on
slui(;l;h;;lves one on each of the 24-inch mains hm%hthe m(lit%c%ezl“trgé
Immediately, adjoining the sluice valves ar_ld between eim anTh e outlet
tower are two scour pipes each providegi with a sluice vaﬂwta. toweik t(l)) 1I;)he
are infended to, scour the 2-inch maivs fom U8 PO T ind lavel
. s the 24-inch mains - et g
;ﬁlvih%ogsgl.et? gfﬂ;he scour pipes are above ground level aﬁ;i asofllii;
scour pipes are only 6 inches in diameter the effect of them oln ef sC ar-
in ofp2£-inch mains must only be local. The 1as3t samrt) hes 0 :vz or
an%mlysed (see appendix 4) indicated the presence (_)g 811:112 or tohe ea (?ronlin (i.ttee
deterioration in these 24-inch mains and to verity lsh he Jommittee
had the scour valves opened in their presence. The sou b scour éI;l (Is)e was
found to be choked but the north scour pipe dlgclosed the tpl('iebth e of &
considerable amount of black silt. The Comn_mttee reques ih ! zf{ / sigé
A P i shouldhbe ﬁXe(’ltﬁntﬁgc(ﬁ)j%(;;%cfhdggéaggn an}‘ira v:riation
of the valves in the valve house wi ¢ : I
i i i that section of the 24-inch mains.
in guality of the water occurring in 3 O e I e s
les of water were taken on 4th December 191/ . '
of tho mctariologion saalyss of there samples s gtvon Iy Appendis
i served tha e samp )

%eloIvtr Wi?}lllebzszace showed total colonies per c.c. 380 and lactose
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fermenters present in 60 c.c. and no vibrios according to the vibrio test.
The sample from the south 24-inch main from the now tap fixed on the

suggestion of the Committee gave the result 610 colonies and lactose

fermenters present in 30 c.c., while the tap in the north main gave 460 col-
onies and lactose fermenters present in 3

0 c.c. No vibrios in both cases.

This confirmed the Committee’s opinion that the two 6-inch scours
on these were ineffectual as the quality of the water was reduced two-
fold. Referring to the same appendix it will be observed that at the
end of the 24-inch mains where they discharge into the inlet to the
roughing filters the sample of water taken shows a furthor deterioration
which is partly due in the Committee’s opinion to deposit in the pipe
and partly to diffusion of contaminated water from the roughing filter.
The Committee are of opinion that no part of the system of water-works
should be so constructed as to prevent periodical cleaning. In tho present
instance the 24-inch m

ains can only be partly cleancd by two small
inefficient scour branches. In order that this section of the 24-inch.

mains may be cleaned out periodically the valve house and the valves

should be shifted to a position as near as possible to the inlets to the
roughing filters and two 14-inch

scour pipes should be provided on
these mains,  Until this alteration

is made the two 6-inch scours should
be frequently opened, say, at least once a woek.

(4) ROUGHING FILTERS.

In paragraph II (4) these are described generally.

The water from the 24-inch main cntors the roughing filters from

below and passes upwards through a layer of broken stone which varies in
size from 1} inches to % of an inch,

In passing through this layer of broken
stone the water will deposit matter both suspended and otherwise which
will gradually accumulate and in the end the filter will become completely
choked. The C

ommittee found on inspection that from the end of 1914 to
the date of their in

spection the roughing filters had never been cleaned.
They found however that preparations were being made for cleaning them.
The Committee’s attention was directed to the deterioration which occurred
in the lake water after passing through the roughing filter and refer to the
analyses taken from 25th September to 11th October 1917, Appendix (1).
They accordingly at the 2nd November Meeting of Committee, directed
thatin addition to the places where samples had been taken in the previous
examination, samples should be taken at the entrance to the roughin

filter so that a comparison might be made with a sample from the outlet.
The new series of samples, A

ppendix 4, were taken on .
ber 1917 and showed the water after Passing through the rou7otv)1}111nNgO%§2r,
was 60 fold worse than the lake water. The Committee were still not
satisfied and further samples were taken on 4th December 1917. The
Committee took the opportunity of one of the compartments being then
empty for cleaning to ask the President not to have this com art : t re-
filled with stone, so that the Committee coulq ascertain the Ic)l ff ont 1
quality of the water in passing through an open sedimentqt; 1 ereélce in
ning basin as compared with the other compartment of th : lonhs.m Eﬁn
which was filled with broken stone and haq not bden ] roughing filter
years. The results of the examination of water aye sh cleaned for three
5. Thesc show that the tank water from a point 5’ 57 own in
gave 380 colonies per c.c. and lactos
vibrios thus indicating a high- ¢
tween the outlet towiar and the v or showod s ture.fold
deterioration in quality due in our o ini ' Sho a two-fol
the pipe. At the inlets to the rouggiggnﬁl’ﬂt% rﬂ};e greselll.ce of deposit in
further deteriorated in all probability due t0 a st o1ty of the water
through the unclean filter the water became 19 ¢ Yiu a cause.” In passing
water but in passing through t old

he ¢l Wworse than the tank
quality again almost attaining the ;u‘;?ned filter the water improved in

€ water,

Appendix
below the surface

9

b i d from
o e an inspection of the material removec !
e chlrilspilsltrxfgnsgl (1)%1%}811;1 lgo?lsghing 1%’681‘ sll}ﬁowed-that it was particularly
one : ;
; o d with black silt. ) , .
Oﬁen'ﬁil‘;eé):;lr%iﬁ;%r;%: itft in a position to eéggern?ent ;‘1’(11%; ?tr;ggi};;%%eﬁé(;
aing stone and they did not con ‘ )

ter contdm(ﬁ:%g(i&% %rgrl;)ecﬁ"ation should rep}ace the stone @ftfﬁ (’l.ealz,llrlli%id
recommen ittee are impressed with the fact that even if the 1011,?.t g

The Comrglever( <ix months there will still be considerable (%gﬁp%}f t?llé
filter 15 01em%‘ethe ﬁltgrkdnd such deposit is seen to affect the quﬁx' 1hy Vs(r)ill ne
b Slspnfs (;Lter and form foci for the breeding of larve, etc.l((lwmégﬁon that
drin ll(liatgvun der the next paragraph). The COmml_tpe‘et\_zvou prention that
refﬁfﬁma filters are commonly used fOIi: ﬁah% %ugﬁf;tﬁ(g ;re mors likely
S S - lies, such as the Re ey, ‘
when apglied tgf gg;lt%:‘g)upallit}; of the water than otherwise 1bre§}zlmseu1i}tlie_
to adversely 3 never aerated at the Red Hills and consequently Lo (;Iqle% i
blipkililo?%%etlk;e requisite number of bacterﬁi1 iotl'hpué’f;ﬁsl‘;g g;igtrh otod
plcation mittee consider that the bas 5 \
not fa(;ﬂ%{l]'tegé Sur];&eingoglnd sedimentation tanks and tlllle materiﬁlsefiroinlll
are sultah. (?h consistsoof broken stone can be usefu }éh elggad};vorks
them w ;ctlle aths and roadways in the enclosurﬁ atid be hoadworks,
ITI?lprgzzxrllr?litteepcomider that the roughing filters shou ° b

e 8

aterial. and thoroughly cleaned of all deposit on the walls and floor.
- m y © ©

; inted. In future
ashed and the iron work repain . ;
E?Ch Shg%%;%%éi?gﬁ&ﬁ?ggly be used as sunning and sedimentation
e rou g
basins. (3) OUTLET FROM ROUGHING FILTER.

i e results of previous analyses the Com-
'ttfzg n%%}éggd;ngr%ﬁgr f(;..gzgrizl;ation in the water before it entered the
mi .
conduit. . . t of the roughing filter on 12th
The Comml%tee Ii:llts)%): Ektlicrln ig?i(? ;1(13 ]‘Sle outlet slugces qf rough1i1§ ﬁlger
January 1918 d gh% water was lowered so that the Committee 00‘31 en ﬁr
zﬁer% di(;lsedfimcertain amount of moss Wélts f()zundI tgro;gll;%‘gguq +i§ﬁh§
6 basin. A semi-circular culverts. It was ol o
especially Inside tsl Sv?svgnfg?l;:;flu%)} light and the Committee cgrfi@;dfgeq
growth of the mo? ‘Sinto these culverts should be closed by teakwoo1 8 tlf ' &13-3
that the Opelcllmrfb revent the diffusion of water from thesia cu Vter 8 i 6
which would » 0 11)& gimilar shutter should be plaped at 1_31;3 e;xhrancciD ef
tho outlot 'bagmt. this should only dip two or three inches into the vx;atain.
tho conguit, %1 the outlet basin of the roughing filter thez;ia Wasl 13 %e rtain
On o ﬂoogo osit apparently consisting of lime shells e}t,lnl S%a :11310% e
amount of (}319 .h there were larvee like life. In manho et 0. oF the
gravel in whic £ rope found attached to one of the foot-res s ng‘ms i % g
conduit a pl(ice 0 1ar\1r)86 Samples of these were taken and su ;n} e 1 to
nated, with t 183%‘ letcher, Tmperial Entomologist, and his report is gi on
Mr. BambrlggeP The Committec are of opinion—the presend(.:eth t
in Appendix due in part to the deposit in the roughing ﬁltersh;_m ﬁlta
theso arve 1S1' m?mtela)& by the proposed conversion of the roughing thﬁ;
they will be e 1m(11 ‘sodimentation basins. They are also (_)fholplmon 'aﬁt
e amoatt s lan s lime shells, gravel, loose bricks to which larvae nfurﬁh
no deposit suct: as laced in or allowed to remain in the inlet bas11111 0 e
cling, should eCIc))mmittee were informed that the lime she ? 1-Vfr§
conduit. The the purpose of purifying the water by the addition o s.dte
1ptroduced for t1 £ considerable number of undgarburnt shells were in ré)-
lime ; apparen Ztime When it is proposed to introduce slaked hm?1 ép 0
ducod at the Samittee would point out that this is best done b{r{ 3 l.mg
ff’atel;:’;‘:;f gf(l,glby drop, the solution being made by mixing slaked lime
1me . ; ’ter. ‘ ] .. )
in powder form with wa view that environment is important in
obtaglif;g (}%ﬁttﬁz Ssl‘ézlx)%f)ognfil)]lgyed on a water-work the best possible

2
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results. They recognize that this has been obtained at the pumping
station at Kilpauk but they arc not

satisfied with appearance of the
compound at the roughing filters.

The Committee would remark that
the compound at the headworks is not in the state which is desirable
for a water-work. They would recommend that the low places should

be filled up, surplus stones and material removed, necessary roads and
paths made and such sanitary conveniences provided as may be required
by the staff at the headworks. The compound should be fenced or
preferably a compound wall should be constructed with necessary
gate or gates and the growing of ornamental shrubs encouraged. The
Committee noticed on one occasion that water was drawn from the
roughing filter basin for the use of the staff. If the tank margin is to be
conserved there is all the more reason why this practice should be pre-
vented and the Committee would suggest the provision of a small service

pipe from the 24-inch main on the outlet tower side of the sluice valve.
If there is any difficulty in providing this the service pipe may be fitted
as a syphon pipe from the tank.

B. CONDUIT.

Early in the investigation the Committee noted a regrettable deterio-

ration in quality of the water in passing from the Red Hills to Kilpauk,

see Appendices (1), (4) and (5). The Committee therefore decided as no
explanation of this could be

given on the surface after inspection to inspect
the inside of the conduit. This was done on 12th January 1918. At the
request of the Committee the water was shut off from the conduit and they

proceeded to inspect the inside of the conduit as tar as the second manhole,
When the water ceased to flow it was found the weir had been recently
cleaned and cement washed. The conduit was found to be water-tight.
In the first length of it there was a deposit of shells the result of using
slaked lime as an experiment to purify the water. This deposit contained
large quantities of the larvee mentioned above and the samples gave off an
offensive smell. The Committee found that brownish coloured moss grew
on the sides and floor of the conduit ; there was none on the roof. The
moss was more evident near the ventilating openings through which a
certain amount of light entered. Some bricks, stones and other debris
were gathered ‘ en route’ and taken out of the conduit for closer inspec-
tion. These were found covered with cocoons and their hatched out larvee.
As the conduit was

. found to be water-tight and apart from the above.
mentioned deposits in very good order the Committee di i
it necessary to interrupt the su

pply to the city any further than had been
already done for their inspection. Water was then turned on and the
remainder of the conduit and the manholes on it were inspected from the
surface. The Committee found that the manholes on the conduit were
arranged alternately as air inlet and air outlet manholes, The air inleg,
arrangement was however in the Committee’s opinion of faulty design and
its simplicity was an inducement to tamper with it. It consisted of a
cast-iron grating cover hinged at i
water in the conduit,.
where evidence of this

The air outlet arrangement consisted of a 6-inch v
vided with a Crefzégan’s patent ventilating outlet. Thege i
opinion were quite satisfactory. The Committee found in the cag i-
ally of the inlet ventilators that large quantities of insects, ﬂyizj SEE‘%
etc., (;veretenterm&g the gonduit through the gratings. This ig an und%ubted
disadvantage and can be overcome by the new design of 1
by the Committee later on. sHotinlet recommended

On February 26th the Committee proceeded to inspect the dui .
ing from Kilpauk. Within 300 yards of the filters tI;)he Com(131(1)intt(;le1 tf?l?l?él
that manhole No. 54 on the conduit was being regularly used to provide

ertical pipe pro.-
n the Committee’s

11

' : d.
i ntilator was turned back fully opene
T WaShmtg(f lv?fﬂlgséiltT;lﬁdvﬁad obviously been mfthls I;ﬁsmt)ol?dioi}c’
& cons 1mpregnt@ ee Water was apparently withdrawn I‘tom b % }(139 nduit
e o 1mv.entilator and the granite stone on the top % ! Urou(nd
roue ™ boon om thed by constant use as a dhobis’ stone. o ground
hole had begn Sm}(;ole was a quagmire in which there was exlrl ied o
B ma-x; . ash the clothes and further evidence of %)ro or:t, od use
s%a{)hl.)emgagieo(%e ob}v:r the people was the luxuriant crop of grass )
o is m .
neighbonrhaod i + preventing contamination of the Red
A thﬁ prfgg?stit)ol? ?)ffglclgsed conduit therefrom it 1:&;, sgﬁgrﬁigg
o this and fil ?lpof ossible contamination .eX1st1ng close ho Ondif:ions
t(itﬁnd ﬂXISI %)cg)&rgai of I(:holera in the village might under such ¢
filters. . : a nd
O e 1nh9611192p§gg}1%3 and 54 referred to in the minutes of
xtomnh e ?1?2 a drop syphon is required at this place.d oo was ovi.
sixteenth meetl No. 52 the ventilator was found open and tl © was ovi-
at manholﬁ %}0 been recently drawn out of it, and soba}b({)ha brlrsl mhole
e vidom. %;17 t ventilator had been opened and used by 1 0 in the
No. 50, evidence ‘& holes Nos. 48 and 49 there is a pipe syp on‘.' \t the
D of maamhol nﬁan 48 tfle water in the conduit was dirty ; the s(fogng %))
inlet oft %%%ht(i]lfs n?%inhOlG was found ha%d ‘nogl b:egfussﬁ(z_ dé[; (;Zi{?g: do n th}é
connecte O | T
Ao %mlre Wfbg:'?)n? ttllga;fridence the Committee cqnsu}fer -?;1'1&2
o o e manbobel. contains an undesirable quantity of sﬂt'a e;,f ?}Ifé
o D ot aul’g;mately. At manhole No. 47 the cover was O'n e
the quality o nholes Nos. 45 and 46 the Cuddapahslab coveri '%he
e e Betweeillz)]rge‘}vas found out of place and the manhole open.

%} tempfﬁag}’g&%o d that the conduit passes through a number of swamps,
ommitte :

inst 11s of the conduit.
T in many places against the wa 0
e waﬁ;}_r cii 1‘: Iilgcéldiﬁiasgglsell’;hat aybank Sht%uld bg gol?tllll(ﬁ g}l (fgfnisé?leshgf
They think 1 t this and they ar s
the conrll.{uit 1? gﬁ%ef:(fgd}g&v:ﬁould be made up, levelled, and maintained
the bank ove A '
as(; suitable inspection pagl;. manhole No. 16. It was observed that the
Sulurpet village 18 eIrlg taking water from a filthy pond which r ece}vl(ii
V'ﬂlhag‘iri\irléae. Villagers are said to have a Prescﬁptgf;lﬁen
the drainage of t %ed Hills tank as their village tank was qbal(i OI;ter i
to water from thek was constructed. They formerly obtaine d W’EWO rom
the Red Hills tan the open channel. It is intended to prov}i ° duit to
a small pond neard another village on the other side of the ?ﬁn revent
for this wlfﬂ}iagei%i‘; water from the conduét. This provision will p
ied W . .
gis:}%ig ilgterference %11;111611‘1(13&11:1 (:)alevljlcl)s.mie called Puttavaram. The 001:}-‘
A manhole ]11\1?3 t%e villagers help themselves to water fr1c1>m ;zllies 1‘173?1;1:
mitteefcglrll.Slde;E}f;le and it would be bettor t%plrovi\(’figsaslmzfnd‘?% there is
lator of this m .’ Between manholes Nos. < o
to that proposed for Sush,lrﬁgg which passes the conduit across % ﬁl'epsressﬁgz
a short length of drOp‘n'}epno arrangements made for scounni tl Ss glrr)nost
at this place. Theve * cleaned since the opening of the worl S‘i 11 there
and as it has not been nsiderable amount Of\l dQI;(S))Slt- dg%)ml Talrmy above
t between manholes Nos. 29 and 30. L ’ ‘
is a S}]’Kphonpf;r%nfﬁg ez?rrangement also. t.i&lt I\Irlgr?tlilloali?oy -;)é 3116 iﬂ;rﬁfvfﬁi
remarks ap . ken from the ventil . o’
evidence of water hav&nghggg nv:gs water in the seating of tl}e gentllator
manh,olte Wasogzi;?éld ventilators at other manholes were quite dry.
while it was oDs

i ittee noticed that there
i i f the conduit the Committee noticed
| Duri.ng.theﬁn%%?f%gntﬁe conduit itself due in theu't ﬁplmogu;ot? tlli?;
was no silt In tl e't with which the water passes down ei) goilned o
satisfact%fy veigczh}; length of the conduit evidence was obta
drop syphons gL ;

people of the

2-A
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existence of the deposit of silt ; this is not surprising as these drop syphons
act as catch pits and from their nature they retain sediment which in the
straight lengths of conduit is carried on by the current. This deposit
must take place in the syphons owing to the reduction in velocity of the
water in passing through them. '

In fortunate circumstances this deposit of silt could be removed
from the syphons through sufficiently large scour branches. Owing, how-
ever, to the flatness of the country through which the conduit passes the
requisite fall for these branches is not available.

The only means under the existing conditions of clearing out the
deposit from these drop syphons is by stopping the flow of water in the
conduit, pumping out the water in the drop syphons and clearing out the
deposit by hand labour. As this operation would interferc with the
supply to the City, the Committee would advise the provision of drop
syphons in duplicate so that one could be cleaned while the othor supplied
the City. As the syphons are limited in length the cost of supplying
duplicates would not be great. An alternative to providing duplicate
syphons is the provision of syphons for the three cross drainages under
which the present drop syphons are built. The advantage of this would
be the elimination altogether of drop syphons on the conduit itself and
the avoidance of periodical cleaning out of such syphons.

The Committee would remark that although the water of the con-
duit is filtered at Kilpauk there is no reason why it should be liable to
deterioration during its passage ; for the purer the water is delivered at
Kilpauk the less strain is thrown on the filters and the less liability of
obtaining an unsatisfactory filtrate. )

The Committee are of opinion that the most important improvement
required for the conduit is the provision of suitable air inlets which
cannot be tampered with.

The present ventilators would not have been so easily tampered with
if they had been screwed down ; a simple stud screwing into the casing
would have required the use of a spanner and considerable effort to open
the ventilator and such tampering would have been promptly detected if
the conduit had been regularly inspected. However, these ventilators
allow light and insects to enter. The water can casily be contaminated
through the opening of the ventilators as the flowing water is vertically
below. Owing to these disadvantages we propose the institution of ventj-
lators similar to the outlet pipe Creegan ventilator but of shorter length.
If necessary the outlet ventilator can be increased in height by an amount
equal to the height of the new inlet pipe ventilator, The Committee
consider the iron manhole covers in use fastened down from inside the
conduit necessitates the entrance of men into the conduit in order to open
them and this can be avoided by a simple arrangement whereby ‘the
nut can be unscrewed from the outside. There are certain temporary
manholes in the conduit provided with Cuddapah slab looge covers. These
should be built up. As a regular inspection of the conduit is absolutel
necessary the bank over the conduit should be kept in order so that it
may be traversed from the Red Hills to Kilpauk without detour caused

by obstructions such as swamps. The watchmen should inspect the con.
duit once daily ; the overseer once a week and a member of the superior
staff once a month.

C. KILPAUK WORKS.

(1) INLET CONDUIT.

From the end of the supply conduit from Red Hills an in i
is taken around the filter beds which are in two batteries of lsgv:g%gglllt
This inlet conduit measures inside 5 x 4 feet and is built of brick in
mortar walls, 18 inches thick, with a flat concrete floor ; the roof is made
of re-inforced concrete, 4 inches thick. The Committep '

G s from sal of
Appendix 10 are inclined to think that analyses of the inle{:)e(f]];;gbgr

_of bricks were originally

13

i i i es to the last filter bed No. 2. It willbe
o zhé)gv: ?ﬁgeggzgjliox? tilllselthas%ﬂls condu.it deteriorates df1§m ;apti)si?
? otice ¢ & in 10 c.c. to lactose fermenters in ‘1 c.c. 1In 1})19 0.2 lanl -
'ﬁimen o 1 two' manholes in this conduit one at eacf dcorne')% e
. ere ‘fltrte 0,113' octed their condition and found evidence O't .epos1r - he
ommittee lnt%)meq stagnant or nearly so in it and depoa?l is mc‘; o than
water is somet mk fe say the last three or fpur filter beds c‘onrtl)eghe n
g{dzletﬁégflgﬁ? t age ﬁndér cleaning and theﬁr;)let zalves zzre shut, the wate
c1 . . beds will be stagnant.
m thf{‘}hcop(}g%t go%%(ﬁil:qugﬁledﬁggrg) (ifacilitie:‘i fO&‘ 1E:Dleanilrll,@-; ?&l(%o ;I;e :‘231‘172
¢1in ' - . ; ere shou
d be frequently used. i
valve at the .er(l,dofs?ﬁél }nlet conguit and the end of conduit fiom thl?l q1}1(:,;d
%f.{’lhe ?eglr(l)‘lllllﬁze the flow in the inlet conduit anii ‘Izreven surplusing
frz)n;q thoe IE‘:I}lbd of the inlet conduit into the scour conduit.

(2) FILTER BEDS.

(a) Construction.

' 3 ed at Kilpauk arranged in two
R S fou}itee'i‘lhgg:eﬁte(;ogz%: 1;u'e surrounl()ied on three suie;i by 1?
rows of sev.egl O o8 them with water. Space has been left at Ki Iilatl;l :
conduit whu,_t.supl‘i) filters which will be constructed adjoining one g e
o sev?fnsg‘(}g; alJ(l)II'gdy in use, so that the inlet conduit will pass between
rows 0 ,
these two TOWS. ares oct long x 100 feet wide and it is
PR ﬁlt(}r &?gﬁﬁaﬁ(ﬁ;ﬁo&a{ﬁ with a concrete floor. hThe vlvlalls
e lastered inside with cement plaster to give the fva ] ;%
and floor are p The floor of a filter is arranged to have a s oge 0
smooth surfac% tween the side walls and a central collecting »I'atlllll.
three inches ee foot deep at the beginning and two feet dei_p éa,t .de
This drain is gl?t has a fall of one in two hundred. It is two kee Tvﬁl e
outlet end an dl' sovered with Cuddapah slabs three inches thick. ; ese
throughout an ig -er of bricks on edge laid in longitudinal lines rg}rln
slabs rest Onuatod%he central collecting drain. The space hbetvs;%enﬁ :
the side wa s 3 1 to the width of a brick. This is how the line
Lines .of bricks 18 S1L intended to be but during construction the
i tonped at a distance of three feet from the vs;slmlls of the
s o s Oppbetween the lines of bricks form channels for the conlx_rey-
Alter. Fo0 Spa:fe:vater to the central collecting drain. OYeII; tl}uese 1113198
ance of filtere s a second layer of bricks placed flat wit ouhn}bm: almir.‘
of bricks 'ther%l 1 th of the brick layer is six inches. \ Resting on ¢ 3 Igc S
The cgmblned ethroken stone two inches thick of  inch gauge a;ll a O(Ye
thgre is a laYetr 0O inches layer of broken stone of ¢ of an 1ncﬁ gaune(x,i
this another " there s layer of coarse sand and above it a fine san
Over ghis layer ht inches thick. When a filter is first ‘proug}}t 1n.to. ﬁlse
layer twenty-elgt r above the fine sand layer is three feet nine mcf es.
fhe depth of Vzﬁ ediviqion walls of a filter was designed to be seven eﬁt
The depth Ofth gleavino a margin of seven inches and all thﬁs% v&a s
eight inches :;1 1cted with an inside batter. Surr'oul.ldmg‘ea.c 3 ahgrl};
havo boon ot n et il o feet wix nchin high whi
o sev i ) also storm . '
prevents the entrta 'nrfg gfldfrgr%%kezzilzgting drail_ls and coarse sand lay?:' in
The brokon,® (<)io not extend to the walls of thp ﬁ:.lter but a space tf ree
the Ma_tdms ﬁltetlﬁ walls is filled with fine sand 51m1.1a1: to two feet four
feat wido from 1 Thé Committee remark that this is not the custom-
inches sand kﬁfer' in a filter bed. They were informed that it was done
ar_};hw?ﬁre Ogbf}e(:t? i to prevent short circuéiltlng of the unfiltered water by
wi ’ 0. 4
crecping down, t?et vggrlllc;}ﬁit %v?:tle)iailsl 11§d on to a filter through a fourteen-
'ncthg;; ti}rlgnmp(iape the supply being regulated by a sluice valve. The
i
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end of the fourteen-inch pipe discharg

of es horizontally into a semi-circular
receiving chamber of five feet radius. The top of the wall of the receiving
chamber is above the sand level. This

wall is intended to prevent, scouring
of the surface of the sand when a filteris being restarted after cleaning and
as an additional precaution a layer of bricks is placed on the surface of
the sand around the outside of the receiving chamber. In actual con-
struction the walls of this semi-cire

ular chamber where they abut on the
filter bed walls have been cut down to the level of the sand. When water

enters this chamber it passes through these cuts into the filter beds with

appreciable velocity and the surface of the filter bed is thereby scoured
into depressions. The Commit i

. . ttee will propose improvements to this
arrangement including the provisi

sion of a screen at this chamber to prevent
the entry into the filter bed of frogs, crabs, fish and other foreignpbodies.

Filtered water from the collecting drain of the filter passes directly into
an outlet regulator chamber in which it rises to g height depending on the
degree of clogging of the filter bed. In this regulator chamber is placed
a Glenfield-Jones patent regulator which on being set fixes the rate of flow
of water through the filter bed to that amo
on. The water passes down the patent r
fourteen-inch cast iron pipe provided with
water conduit which has been built between the two ies ¢

seven filters. From the end of the collecting drain g scogittsggspggs?dﬁ
with a sluice valve is arranged for the emptying of the filter bed when
required. This scour pipe discharges into a fifteen-inch scour outlet which
is common to all the filters.

In the filter beds as originally designed the filling was made up as
follows — °

The first layer consisted of bricks laid flat and dy :
fioor from the side walls to the central collecting drainys%gggetf? vevlilg?;%
of a brick being left between the lines to serve ag channels for the flow
of water. Over this a second lay i i :
to the first layer.

_ C S close together as possible
thus converting the spaces in the lower layer into covere i i
discharged into the central collecting drain. 1"ed drains which

On the top layer of bricks there were six inches o 33

to two inches. pAbove this four inches of broken stolfe;b ré) lﬁgﬁﬁtgg e%% iggﬂ
and above this layer four inches of broken stone, £ inch to g'inch auge

On this was placed four inches of coarse sand and above this wag 1%12(% a
filtering layer of two and half feet of fine sand. The total de th gf . te

rials in the filter was therefore four feet six inches Thg <obh ma é
originally designed contemplated a depth of water on the sand of temef at
when a filter was first brought into use. The height of the sid Wolleef
the filter was to be seven feet eight inches which under the amboe oo d?‘

tions gave one foot two inches of wall above water level. Apr VS oo tl )
were made to fill the filter with filtered water from below pri or éznoime_n g _
a filter. Both in the scheme as designed and in the se¢ eIII)Ie 08§ artln(,i
the fine sand to be used for filtering purposes was guc o ocute
through a sieve of thirty meshes to

: h as would pass:
a lineal inch . :

sieve of fifty meshes to the lineal inch, That is toasr;(;_r Eﬁerflbtaineg on a

of sand used was less than ‘71 millimetery and no grain %rbes B as

smaller than -39 millimeters. s oL sand was

egulator pipe and through a
a sluice valve to the filtered

In the scheme as desic

: ttee understand of
the filt ) .

works these sand washers were not et beds. AI D carrying out the

B will be found hcoﬁll;ies of corresponde Ppendices A and

Committee and the President of the Corpo at

and stone filling of the filter beds. Tt Wil o on the s

. will b
bricks used in all the filters were not Walsheza(li_1 Of)ee‘goigat the sand and the
filters. ;

unt which has been decided:
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(b) Method of working.

" i i D a D

d the working of the filters. Of the fourteen filter beds ten were working,
an

; ati and two which had been cleaned_were
two were under dem’ll‘lﬁ:agﬁ(ﬁ):; ?)gl(;)sn svgre in charge of an Overseer on eggh&ai}t
ready for starting. This Overseer stated he was a passed.lowltir su é)il;l ot
nate o- P Jeds i mber . staved. thatb
the opening of the %ltg_r b:%zansgg(;e of the technical examinations, ggs
an assistant W‘?}f r aua})ifications. The Overseer stated ’gu}oiil sui moillin;3

ossessed 1o Ob gq ?vere opened they became clogged an ‘ eti :Sp hine
after the filter beds dug up. This sand was dug up with .mamut. so &
inches of sand was 1o bass .through the sand. This practice continue ule%
to allow the Watgrwaspapparently permitted by rule 7 of1 (’)0{150 IX:;W e11.1 Lo
to July 1917 an kine of the filters, dated 25th October 1t th( ppanner
issued for the ‘{Vorlgﬁ the filters have been worked in % ﬂrlr(}3 nner
R). Since July los omitting the digging up of the surface o o sand
described in .the ra k < The Committee were informed that twen 1y our
with mamuties or I1‘1a de:t).eén fixed from the results of the bacterio %gllfad
hours’ se’c‘tlemenfi1 a ater. They were also informed that no a.tt.;%mtp sz) ;
examination of t egfgtern'line the presence and uniform 'dlsftl‘l u f;ior'lent
ever been made to The rules in force provide for the test o éa.n (13) ﬁu ont
the filtering Skﬂ*:,' {oriological examination of the filtered wa erb ut :
filtering Sk‘-n by, a(} <o of zverv filter prior to starting because a act e; h(i)- |
cannot be done 1n (Jaev;en if such staff were on the spot to carry ou tioS
logical emmmatufﬂl ty-ight hours at least to complete the etz:)amm? n
duty would taket,or Y he filtered water would have to be run " wlas e. o
and during that time aph (), the Committee will give a.practical vgay f

~ On page 17, Pfa mn%xtgon of a filtering skin which .can 'be:g:&rrlet ou
determining the (g),f)urce to a bacteriological examin#tion of eDvggegi)er
withouthaving re £ sand which had remained in the peglsfrbmd ber

The top layer ?917’ and which had been periodically u(,tig tup v{‘h ;

1914 till August B T the first time after the latter da o. This
mamuties was -remohed and replaced in some beds. Thls opef:_} ﬁm ;S
sand was then: was s one mechanical sand washer in use vg 1& w s
proceeding. Therﬁ w?éh The Committee observed that the l:amf ’E)h a;lx;% 1
being experimente WS to0 coarse in size—the silt and much o d'ﬁe iner
from this washer wa in the sand-washing machme and a mo 1A c% lon
sand was washed (?W?éd with this washer Wll_l be req.un'ed. 4 'F}f
of e metﬁl'oﬁ ;Illa(()lpbeen used for sand washing was inspected. is

latform whic ) .
glatform is not no“; ma%:f "from each filter is determined from thff (Z.ept_h

The quantity Of tvl;r e two cighteen-inch weirs of the patent regula gr 13

flowing over cach o In the griginal scheme the quantity of zvater f lxe
the outlet .Chambeif ‘om each filter was based on the rate hof 50thga éms
on as obtainable 150 day. This corresponds to a dept 1 on i e zlvlo
per square yard }E’Q}' At the date of the Committee’s inspec 1}(1)n th'e
weirs of 3% inches. o over the weirs was found to be three m((l: esh 1%
depth of water passmbﬁxed on six months ago. Formerly gl epb dq
amount having beenetimes five inches was allowed. The filter e.bis
four inches al}d somule 4 which states that when it is no longer %OSEII b e
worked according 65 I'f Gltration of three vertical inches per hour the eir
to get a greater rate Omittee would remark that this is a very vag_uea rule
is stopped. The COT(Iil of an Overseer and that the usual way of ]1;1 g(;ng
to leave in the hands logged is to observe the loss of filtering ead ag
when a filter bec 5 (in gthe‘ filter water chamber and the usual stan %r
shown by the gallglgs in the Madras Presidency is when the head reac clas
fixed for Wat9rW1;)é's ihe filter is thrown out of .actlon{_l ﬂfThlS is a simple
tm%ngéggrismgasﬂy anderstood by the subordinate staff.
r -
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The method of cleaning a filter is des
rules, Appendix R, and the Committee f
followed at the time of their inspection.
reduced in depth beyond the amount given in rule 11, i.e., fifteen inches,

the original depth is made up with washed sand. This depth in the
opinion of the Committee is too little and the washed san

d now being
replaced is too coarse. Their recommendations on the subject will be
found in sub-heading (4), page 45.

When anything unusual occurs in th
from a filter in other words when the fili

of rising the Overscer reports the matter to the Assistant Engineer who
informs him to stop the filter and examine for defects. The Committee
would remark that this is not a satistactory way of dealing with this

emergent situation. The official in charge of the filters should have the
power to immediately put such a filter out of action without waiting for
instructions.

During the working of the filters such breaks have occurred due to
the action of frogs, crabs, fish, etc. These accide

nts in the Committee’s
opinion are not surprising considering that the inlet chamber of each filter
is not provided with a screen.
It is more than possible that the br
occurs is due to the disturbance of the filtering skin, in
above possibilities, by the presence of gas underneath the skin. This gas,
as subsequently pointed out, is formed in the interior of the bed from
the chemical action on the iron contents of the sand. In practice it is
found that the filtering head gradually increases as observed up to about

20 inches when a break occurs the head being reduced to 10 inches.
When the head is gradually increasing, say from 0 to 920 inches, we
consider that during this period gas bubbles are probably forming under
certain patches of the filtering skin and when a sufficient number has
been formed to overcome the resistance of the skin, patches of the skin
are lifted bodily off the sand by the upward pressure of the gas and
through the bare patches of sand thus formed water passes more free]
thus reducing the filtering head. When a break occurs in a filter bed—the
reformed by three

bed should be immediately stopped—the filtering skin
estarted in the usual way. At this time

days settlement and the bed r
special attention should be paid to the examination of samples of water
y and to the evidence of sulphuretted h

cribed in paragraph 5 of the
ound that method was being
When the filtering sand gets.

e rate of flow of filtered water
ering head falls rapidly instead

eak in the filtering head which

bacteriologicall ydrogen in the filter
outlet chamber.

The Committee observed that the garden staff drew water from the
filters in carthenware pots to water the grass and shrubs in the compoung.

As precautions are taken to prevent contamination of the unfiltered
supply in the Red Hills tank and in the conduit en route to the filterg
this method of obtaining water for the garden

should be rohibited.
A line of pipes can be provided for this purpose. Profibited

(¢) Results obtained.

ate of 450 gallons per square yard per day filters
999,999 gallons daily. For the sake of simplicity this mal})f be tzrmkene;;
1,000,000 gallons. 1t the area of the regulating outlet chamber and the
inlet chamber are taken into account t

he effective area of the bed wil
decreased from 20,000 square feet to 19,880 square feet, will be

i i very sli
Increase in the rate of filtration per square yard will give t ry slight
filtered by each filter be

Each bed at the r

addition to the
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y I ) i 5 sf 2 ]. ﬁlteI'S. i S

O tr bo - ( ) [¢] q

. : r to
: stem was forced in the endeavour
were mteI?dedtﬁo Eftoqg Cgefr}ll:ngz. The bacteriological res.lzlﬁls %?f? 1;1122
%:ompgleﬁﬂlyqez of }:oile Madras filters wereltnot (glélyw\(f)izle@ ) ﬁan thoé o

rom tne S - instances the results wer % )
unsa.tlstactOTYa o 11?1%21?;(11 nquater showing c_learly that the}a{ . ﬁltﬁz divgﬁg,
obtained fronlll u]%irector of the King Institute of Prevel}rdi e fair
el o sorios of analyses on beds cight and e Gnid dowa by the
f)"’rt”efr;?naa ;esufts The filters Weﬁe Wogkgde;ilbt}gtlclga ;1‘18 from the 5th

ut v g i + nd the perio as - . :
Director of ,tlll“" 51‘ nﬁ;l%g«lhfgeffsan Priorpto that regular eXperlbrgfnltgl g" gﬁ
February o bkd(lzpthirteen and fourteen from the 8th Novem wseful
conducted on e T o Committee do not think it will serve any useful
4th Eebr%grgxamirie in detail the. resultshofhthq Wo:ekslsrng t(])fl . Cec;mmi tteo
purpose . thing which has imp g .
at this date. 1f Elﬁeie. 11?; cltl ?;he fact that in carrying out the ?igperléréeilﬁz
moro than any Oroger’ co-ordination between thSIC%}l 11;§£§c 10n
there was n% é)cientiﬁc examination of the samples of w int; flters were
ﬁ]tex"l‘llaleds a11111158 obtained from the a‘nalysis (g o Iéﬁsfir(l)éllilllforbenQuiry the

e res 1 f the Corpor
; request o
£0 unsat1sfactoryofiﬁglilgdash’;h;reSgnt Committes 0 replocf% on t;ll:d(;g(j;ects of
%Verﬂmelv?oigg and to show how these defects shou e re .
e water-

( d) Defects observed and proposals for improvement.

th January 1918 the
ir i i £ the filter beds on 14 i 3t
i o mS%?f?eor? ﬁfters had water in them an(i.1 in thgnrf;n?lgggﬁ
Com?}ittee 0(1; Sv?r?; exposed to view. The Committee thereup ques
four the san ,

in the first instance that one of the sand filters should be excavated at one
in the

. ; be made of the floor, the
o that inspection 09111(1. , . No. 4.
corner to the ﬁliu d:’gz)tx?esand the sand. This pit Wafi délg lfngﬁi%e% ?,hat
bricks, the bro. elilwas being scraped was inspected anI 1 ﬁ‘ﬁzr bed No. 10
Bed No- 13 Wlllil'c was not uniform but in patches. tnth ‘inlet chamber
thﬁ ﬁllltem];gbZirig filled with water it W&i htOl}iIig- thti) ; W?lll (Paragraph
which wa S ides adjoining the iilter all. :
;v(a 1)1 had g)r?f&i%%t)at]%l\lreids;ggz gf Jthe scourintg action was observed in bed
a) constr : became empty.
No. 4 and in Othertbe(fist?lz t%‘Jlglymmittee arrangements were }Ilréagiettoulggvsg
At the requfgliist 1(') bed which was intended to be.broutg_ th n srfab o of
the W n 'tteg could decide by actual 1nSP90t{0n f(;i A et SOI‘ not to
t%at nh?icvglﬁle?ﬁer a sedimentation of 24tbhour}s1 tv?(l)bnsolil;ic glgﬁa t this was
the san - in. They also broug nc Lo
form a proper ﬁlterllé% Stl;iln ‘n detg;mining the condition ofﬁﬁle I(iilt:?;t%gr
ki of th bed and that bsterologial oXamination o e Fleres vy
skin of the bed ‘ se and that the ac T
should follow ll'lt tilﬁeurzléilllltc?)}lihe bacteriological examlna{,lon. g‘;lgiggﬁ
should not a'Wa.};ion was prepared for starting n th§° usga 'I“’irlaitg rule, the
‘Imdgfc: 1§§;n tlllllg working of filters, rulls ‘ﬁlgf gtpt%?;hlexwéter was lowered
1n rulet :nf out. is unworkable. .
Committee Woul(i-fg?;;ng? %ﬂ; sand was inspected by the lemr;l;gtefh ::1(;
In thished tae }slut the filtering skin was unsatisfactory ;1 (?gwu mning off
it was found 1;z!:a;lours was insufficient. It was thought t ::Jj t}’ factorg "
Sﬁttlenlenta%ftile rate of  inch per hourlfVOIﬂd I}&E ?ft Sfu;i)illig off yWe
the water iod than 24 hours witho . Y
settlemant Jor i? tilos::;%%.e Il)'algging of water through a sand ﬁltter beg i{)rtlﬁg
:vogllld I;f(())lr?rt;:’clilon' of a satisfactory filtering skin is likely to sp
0} e

b ent filtration results because the contamination in the water is
. subsequ '

»
.

3
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with unfiltered water and that this water should remain quiescent in the
bed for a period of three days. An inspection at the end of this period
showed that the filtering skin was now satisfactory and instructions were
therefore given for this bed to be brought into use. The analyses of the
filtered water from this No. 4 bed are given in Appendix 10.
This bed w

as brought into action and four days afterwards on 17th
March the following bacteriological result was obtained :—

Unfiltered water.

Filtered water.
Colonies per c.c. Colonies per c.c.
1,330 ' 790
Lactose fermenters. Lactose fermenters.
Present in 3 c.c. Present in 20 c.c.
No vibrios No vibrios
in 100 c.c. in 100 c.c.
Twelve days later on 29th March 1918 (Appendix 10) it gave the
following :—
Unfiltered, Filtered.
Colonies 46() 140
Lactose fermenters in 5 c.c.

None in 60 c.c.
No vibrios in 100 c.c.

as obtained (Appendix 12).

No vibrios in 100 c.c.

Nine days later the following résult w

Unfiltered. Filtered water.
Colonies per c.c. 1,350 160
Lactose fermenters in 1 c.c.

None in 60 c.c,
No vibrios in 100 c.c. No vibrios in 100 c.c.
The Committee would remark that apart from other defects this bed
experimented on by the Committee gave efficient results in purification of
the water. From their study of the Madras filter beds the Committee have
come to the conclusion th

at the principal reason why efficient results are
not obtained from the filter beds is due in part to the unsatisfactory

formation of the filtering skin on the surface of the sand of the filter bed.
The operation of forming a filtering skin on a filter bed is one which

requires the greatest care and the operation should not be left to the
subordinate staft. Instructions for the future

working of the filter beds
are given in sub-heading (4), page 46.

One of the defects from the starting of the works

has been the
persistence of the smell of sulphuretted hydrogen in the
believed that every endeav

filtrate. It is
rour had been made to find out the cause of this
aud no definite conclusion had bheen arrived at pri
of the Committee. The pr

oblem of this defect
and at first sight no easy solution seemed forth
to examine the filters in detail and leave no part unexamined. To carry out
this several of the filter beds were excavated down to floor level and the

contents examined. It was found that to a depth of 3 inches th¢ sand
lying in the floor of bed No. 4 in one of the corners had become impregnated
with black. silt. This silt smelt strongly of sulphuretted hydrogen ang
apparently extended uniformally round the filter bed to a breadth of three
feet, i.e, the width of the floor not provided with

stone. No such silt

" bricks and broken
was found in the sand overlying the broken stone
and bricks nor in the latter in this pit. Several pits were dug in bed
No. 13 and the same conditions were observed. The bri t

the filter bed were fou

No. 13 black silt was

! cks and stonesg j
nd to be quite clean. In a pit in the centre offf3 qbég
brate oL was found.to ix dppth ;)f 2% hinches. ‘This silt wag not so
concentrated as in the margina pits. 1In other filter b is g . '
found in the centre but was r beds jzhls 8116 was not
the blark silt were taken a

them. Iilllq 1;'eport will be found in Appendix S,. onsen who examined

It will be noticed that the silt sample confained ¢ ; .
derable quantity of sulphide’ and thgt there is ‘tha:} I;gl:rte;;elgafzgens&
sulphate in the sand from ‘the centre of the bedg and no sulphide the

coming. They determineqd
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‘ i fter exposure to sunlight
. . in sulphate especmll}"_a ] ‘ ,
black speclmens O o 2 of his report Dr. O e et of the
and a}r.’ In 'Paraaéig) appear that 1acl_< of aeration is dead‘ en:i Y D
%)llpelzmt)ei%?r lgnv(;lfoit would disappear .1f tger:; n\rg%lze (I)lfO b Giltored and
ack ¢ . oh to examine a Samp eral conclu-
Simonsen was klf}d eno‘tqs oiven in Appendix 8, The gen
g : the sulphur
unfiltered water, his report 1s 'n's experiments are that tk )

: Dr. Simonse . tained in the filter
sions to be made from on the iron in the sand con . hide
et Fommbiack salphide o ron. 'In the contre of the bed b suiphide
bed to form black s i lphate which is r ; .

idis ferrous sulp At dead ends, ie., when
becomes oxidised into ters the filtered water. A nds, 1o, when
and which passes awai%ro}frivater by the under drains, t}.’f Wﬁteﬁfserfélﬁrgn
thoro s not e dﬁa’év}‘lreoqand there present, and the bltc‘}c sulp
by the fll;t?:,ets(? for tho deposit found at our inspection.
accumulates

: by the unusual con-
. . . of water is caused by '

Stosar o Studrar ftor beds. Tnstoud of extending, the brokon
struction of 110 drains to the walls of the ’ the walls and
stones and brick undelilr e been stopped threc feet from 1e \

e is thickness of
drains and the storos EIllerl,s to pass through this additiona )
i ¢ i . f the water here is
water in order to escapeo the underdrains. The ﬂO‘ZV 0 ared with
fine sand before reach,lno ther words there is stagnation as COIElp
i S the Madras
therefore retarded or 1. 0 d. This peculiar construction o )
 the filter bed. nt creep of unfiltered
the other parts of the derstand, intended to preve rec
Y  bed where a filtering
filter beds was, VE e g the filter beds. In a filter be 3 tering
water down the walls 0 eserved there can be no creep
Slon Is camf%uyefr(i)gi%s avrslrgrg rconducted at the experimental filters at
side walls. Iixp

filter bed The expertmments Bk el i o fler
s in a fLIter DO, of unfiltered w s
: bility of creep Ltere rooulated
occur and we thmkl;?lcllel lligzsrlleverybeen- proved to e}zlitalqnd?sgf;% erctla,:.,u
or hed O ich the King ISt & oken stone and brick under-
e e Commi £ opinion that important step will have
The Committee are 0L 0P 11s of the filter an importan p have
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(e) Note on the interpretation of results.

The Committee desire to remove a misapprehension which seems to
exist amongst Municipal Commissioners and the general public with
reference to the interpretation of the results of bacteriological analyses
and the numbers of bacteria present in the Madras drinking water.

Bacteria are of two kinds—pathogenic and non-pathogenic, that is,
harmful and harmless. There arc two diseases of the first kind, enteric
and cholera, of which there is evidence that contaminated drinking-water
is the cause. Observers all over the world have proved by experiment
that waters containing many bacteria are more deadly to typhoid and
chclera germs than those with few microbes. In the former—the Red
Hills waters is one of these—typhoid bacilli survive for 9 to 13 days,
while in deep well waters which contain few bacteria they may live as
long as 39 days. Thus in the presence of these harmless bacteria in
surface waters or at any rate under the conditions concomitant with
the presence of bacteria in surface waters, powerful agencies are at work,
limiting the longevity of pathogenic bacteria. So the presence of these
harmless bacteria play an important part in water purification. No
standard can therefore be set up as to the quality of a water based on the
number of bacteria which the water contains. In recent experiments
at the King Institute it has been shown that 98 per cent of the bacteria
which pass through a sand filter are spore bearing. There are no spore
bearing microbes associated with intestinal diseases, therefore these
microbes are harmless. Further in water containing lactose fermenters
in over.5 c.c. and upwards and a total count of under 1,000 colonies
per c.c. the isolated organisms are nearly always of the comparatively
inoccuous type.

Lactose fermenters are found in the discharges of man and animals
and are thercfore used as indicators of pollution of the water by intestinal
microbes. At present we are unable to distinguish between water which
has been contaminated by sewage and water which has been simply in
contact with agricultural land and this must be remembered when
results of analyses are being interpreted. _

Filtration is not merely a mechanical straining, it is much more
than this, for the efficiency of a filter depends on the formation of a
filtering skin on the surface of the sand which holds back the bacteria.

By bacteriological analyses we can state definitely whether this
filtering skin is working, i.e., whether it is holding back these lactose
fermenters or intestinal germs efliciently or not.

If the reduction in numbers of intestinal germs is satisfactory we say
the filters are efficient and should any accidental pollution such as
cholera or typhoid germs gain access to the water and should they sur-
vive the natural forces at work in the Red Hills lake, they would ulti-
mately get entangled and destroyed in an efficient filter. .

Bacteriological tests showing unsatisfactory results indicate that
something is wrong and that an investigation is necessary. The bacterio-
logical analysis shows whether and to what extent bacteria have been
removed from the water by filtration ; and the proportion of lactose
fermenters present is the indication of the degree of purification that has
taken place. ‘ ,

The Committee are of opinion that it would be well if in future such
terms as foecal bacilli, lactose fermenters and number of colonies per c.c._
were not issued in statements which are intended for the public.” The
degree of purification obtained by filtration such as two-fold, three-fold,

ete., might be given by the Director, King Institute, Guindy, dnd a state-

ment whether the water was fit for drinking purposes or not. Nothing
else is required by the public.

The bacteriological analyses ordered at intervals by the Committee
were undertaken with a view to find where deterioration in the water
occurred and to verify defects observed on inspection. It will be seen on
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reference to the minutes of the Committee’s meetings that on more than
one occasion their anticipations in this respect were justified by subse-
quent analyses. The Committee would emphasise the importance of
inspection as well as bacteriological analyses. The former in itself
supplies information which need not require a bacteriological expert
opinion, whereas a single bacteriological examination is of little value
without an inspection.

A bacteriological analyses to be of service must be taken daily

throughout long periods as climatic and other conditions vary from day
to day. _
Last year some hundreds of samples of the water-supply of Madras
were taken and examined at the King Institute but had they been accom-
panied by a close inspection of the water-supply system, some of the
defects the Committee have now brought to notice would have been
detected..

Vibrio test--The recent researches of Major Greig, IL.M.S., have
proved that more than one species of vibrio produces Asiatic cholera and
that at least one species of an initially harmless water-vibrio has been
found under certain favourable conditions to become pathogenic in
character. The vibrios reported as occurring at the beginning of our
investigations have not been found in the Madras water since our inspec-
tions started mnor have they been discovered since. No untoward or
unexplained outbreak of epidemic disease occurred in the city during
the time they were reported to be present in the water. The period
synchronised with a time when the water at the Red Hills was showing
a high standard of purity (see Appendices 1 and 2). This leads us to
think that the vibrios found were of the harmless kind. Under the
circumstances, however, the Committee do not feel they are in a position
to give a decided opinion on the value of the vibrio test, but they would
point out that biological conditions that favour the presence of one sort
of vibrio may be equally favourable to the propagation of the cholera
vibrio. The necessity of filtration which keeps back such vibrios is there-
fore evident.

(f) Fillering sand.

The sand used in the Madras filter beds is stated to have been screened
to pass through a sieve of § inch mesh and to be retained on a 4 inch
mesh. '

In Appendices S1 and S2 will be found the results of the.
mechanical analyses of the sand actually in use in bed No. 6 and also
of the sand which is now being filled in the beds after washing. These
analyses do not agree with the statement given above. A perusal of the
results will show that only 38 per cent of the sand in use passed through
a screen of 30 meshes to the lineal inch instead of 100 per cent. The sand
is therefore coarser than it was intended to be and the Committee would
remark that the relative fineness of sand used in slow sand filtration
is of great importance in waters like the Madras Red Hills water where
the raw water receives good sedimentation so that the water passing
on to a filter bed is comparatively clear. It will therefore be necessary
in order to achieve the best results to screen the sand again and remove
from it the coarser sand which is retained on the mesh of % inch before
the sand is replaced in the filters. :

The sand used apparently came from the bed of the river Cooum oppo-
site the seventh milestone on the Poonamallee Road. We do not think
that it is desirable to take sand from such a place, as the river bed is liable to
pollution. It is necessary in all cases to wash sand which is intended
to be used in a filter bed. From a letter received by the Committee and
attached to this report it is observed that only “a small quantity of
the sand was washed at Kilpauk and that no appreciable benefit was
obtained.” “The only washing most of the sand received was before the
filters were first put into use, when the water was allowed to run through
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them until it was perfectly clear.” The Committee have noted this
statement with surprise and they observe that it is not a question of
the clearness of the filtered water in this case. but a question of the
washing of the sand of all impurities prior to its use in a filter bed.
Unfortunately the sand used contained a small percentage of iron and
owing to the high albuminoid ammonia content of the Red Hills water
this has been prejudicial to the working of the beds. The Committee
do not think that it has been anywhere usual in the past to chemically
analyse the sand proposed to be used in a filter bed but from this study of
the Madras water conditions they recommend that this analyses should
invariably be carried out for all water-works in future and the results
should be studied side by side with the chemical analyses of the raw
water proposed to be used and it should then be decided whether any
metals or salts exist in the sand or in the water which on contact would
form an undesirable combination. More especially is this desirable if
facilities for deposit exist such as “dead ends ” causing or likely to cause
accumulations of silt in the system.

Appendix 8, gives the chemical analyses of two samples of sand
from one of the filter beds. This sand which is of a reddish brown tint
contains an appreciable amount of oxide of iron which is acted on by
the sulphur from the albuminoid nitrogen to form sulphide of iron which
18 of a dense black colonr. This black colour fades away if exposed to
air and this explains the reason why the sulphide is absent as a rule
from the middle of the bed but exists in-the “ dead ends ”.

It ‘has been found by experiment that the sulphide turns to sulphate
on exposure to air but is liable to return to sulphide in dead ends.

As it would cost a considerable amount to replace all the sand in
the filter beds we think that opportunity should be taken when rescreen-
ing the sand, which we have already advised, to have it thoroughly
washed so as to clear it as much as possible from the remaining iron
oxide left in it. The sand required to replace loss due to screening opera-
tions, etc., should be such as contains little or no iron oxide and the
Committee would point to the white sand of Tiruvottiyur as being a suit-
able source. The Committee recommend that sand washers of the type
included in the original scheme should be obtained and fitted up.

During their inspection the Committee noticed that the heaps of spare
sand were not well arranged with reference to the size of the compound
and the location of the filter beds. They would recommend that as the
operation of washing and screening sand is an important one, that the
washers and heaps of sand should be so located as to be easily manipulated,
and to facilitate the transport of the unwashed and washed sand, a regular
and complete system of tramways should be laid down so that the un-
washed sand can be transported to the washers and then returned and
deposited in the beds with the minimum of labour.

The Committee note that the broken stone layers were washed ‘before
being placed in the filter beds, but that the bricks were not washed. After
this lapse of time they do not think it necessary to wash the bricks now,
but if any filter bed is at any time completely replaced with filtering mate-
rial all such material should be carefully washed or re-washed before being
placed in the bed.

(g) Inlet Chamber to filter beds.

This chamber consists of a semi-circular cistern, 5 feet radius and 5 feet
deep. Water enters this chamber by a 14-inch horizontal cast-iron pipe
provided with a sluice valve. In the original design the wall of the inlet
chamber was level throughout, but subsequently this wall was cut down to
the level of this 14-inch pipe at the junction of the wall with the filter
bed wall on each side. It was noticed that owing to the velocity of
approach of the water the surface of the sand in the tilter bed was scoured
and consequently the filtering skin must be disturbed when this scouring
takes place. It is understood these two cuts at the ends of the chamber
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were made with the object of overcoming the weir action of the water as
it fell on the sand during the filling of a filter bed. The Committee
consider that the arrangement of the inlet chamber should be moditied

as follows : The level of the top of the wall of this chamber should

not be higher than 6 inches above the level of the sand of a filter bed
when it is first brought into use and in starting a filter it should
be filled to the level of the top of this wall with filtered water from
below. As the level of the inlet pipe to the chamber is unusually high
as it is near the level of the top of the chamber wall the velocity of
approach of the unfiltered water into the chamber is not sufficiently
{educed by contact with the wall owing to the insufficient height of the
atter. ~

To overcome this defect the Committee consider that a right angle
bend pointing downwards should be placed on the inlet pipe. The result.
of this will be that the force of the water will be broken on the floor of the
chamber and the water Wwill rise evenly without apparent velocity over
the whole area of the inlet chamber and will enter a filter bed without
disturbing the surface of the sand.

The Committee are of opinion that a number of frogs, crabs, fish, etc.,
obtain entrance into the filter beds with the raw water through the inlet
chamber and that it is essential to provide suitable screens on the top
of the wall of the inlet chamber throughout its whole length. These
screens must be kept in thorough order.

(3) OUTLET CHAMBER AND CONDUIT.

The filtered water drain in the floor of the bed passes into the outlet
chamber and the water rises in this chamber to the same level as the
water in the filter bed when this is first brought into use. In this chamber
there is a patent regulator (Glenfield-Jones). This is provided with two
floats supporting a weir box containing two 18-inch weir plates one on
opposite sides of the box. A brass pipe is attached to the bottom of the
box and this pipe slides vertically inside a fixed pipe connected to the
filtered water conduit. There is a screw arrangement for adjusting the
depth of the edge of the plate of the weir below the water level in the
chamber. This depth is adjusted in inches so as to give a predetermined
rate of discharge from the filter bed. As the thickness of the filtering
skin increases, the heigcht of water in the outlet chamber falls. As this
water level falls the floats of the regulators also fall simultaneously so
that the depth of the edge of the weir plate below the water level
remains constant. The rate of discharge of a filter bed is thus auto-
matically controlled. The filter beds were intended to be thrown out of
action when the filtering head increased to 2 fect.. The Committee found
that this depth was not being adhered to and that the filters had been
worked to much greater depth. They advised that the depth of 2 feet
should not be exceeded.

If any undue friction ocenrs in the telescopic pipe or in the guide
rods of the weir box and the guide pulleys connected therewith, the weir
level does not accurately fall as intended by the designers of .the patent.
The usual faults found with this arrangement are want of care in
erection, resulting in telescopic arrangement, guide rods and pulleys being
‘“ out of plumb” causing undue friction and “sticking” of the apparatus.
Evidence of these defects was found by the Committee in some outlet
chambers and owing to presence of water in the chambers further in-
- vestigation was not possible. These defects should be corrected.

The regulating chambers are provided with doors and window
openings, the flooring is teakwood planks. As this is a filtered water
chamber the Committee would remark that the doors and window
openings should not be kept constantly open but on the other hand should
be kept closed unless when absolutely required to be opened for setting
the valves. The door and window openings should be filled with gauze
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doors in teakwood frames. The gauze should be of mesh ;% inch and
these gauze doors and windows will prevent the entrance of dust while
at the same time providing the necessary ventilation to the chamber.
The entrance of all persons except those required to set the valves should

be prohibited. The Committee noticed with surprise that in a gencral -

way all the doors of all the regulating chambers were left open and if
a chamber door is opened it is left open and not closed properly. The
importance of these precautions does not appear to be sufficiently realized.
The overseer in charge has daily to note the increasc in the filtering
head and.the Committee consider this note should be made on a form
on a board which should be hung up in the chamber itself so that
inspecting officers can readily obtain information on this important point.
The Committee would prefer that arrangements be made for reading the
gauges without it being necessary for one or two men to walk over the
teakwood floor of the outlet chamber. There should be no difficulty in
arranging this simple precaution by fixing the gauges outside instead
of inside, as at present and if this is carried out it would obviate the
necessity of opening the gauze door of the regulating chamber daily.

Scour.

A 15-inch scour pipe provided with a sluice valve is provided for
each filter bed in connexion with the main drain in the floor of the bed.
These scour pipes discharge into a scour conduit consisting of a pipe
covered with concrete.

OUTLET FILTERED WATER CONDUIT.

Filtered water from each regulator chamber passes into a filtered
water conduit made of masonry of dimensions 5 feet by 4 feet. This
conduit discharges into the underground clear water storage tanks. There
were no means of access to inspect this conduit. The Committee would
emphasise the necessity of having means of access for inspection to all
parts of the works, which should be regularly examined at stated inter-
vals for possible defects, such as leakage, deposit of silt, etc. When a
masonry work intended to contain water is cleaned it should receive a
coating of cement wash.

o (4) CLEAR WATER RESERVOIRS.

\ There are three filtered water reservoirs, each 150/ x 150’ x 10'. It was
originally intended to build four, but only three have been constructed.
The fourth is to be constructed when the growth of population requires
it. Water from filtered water conduit enters each reservoir through a
30-inch cast-iron pipe. The outlet is from the opposite side of the reser-
voir through a similar pipe. The Committee observed during their
inspection that the west reservoir was being supplied with unfjltered

water. The central and the east reservoir are supplied with filtered

water. The Committee desired to inspect one of these reservoirs and
arrangements were made to have one emptied. It was found necessary
to use two temporary pumping engines to do this as the main pumps
-were unable to do it owing to the fact that the suction pipes were too
high for this purpose. On a subsequent inspection the Committee found
there were still 18 inches of water in the central reservoir so that they
were unable to enter the reservoir and make a detailed inspection. As
far as could be scen this reservoir was quite clean. It was reported
however that it had been cleaned out only three months previously.
The Committee think that the main pumps should be capable of empty-

ing any reservoir at any time when required for the removal of deposit -

and that there should alsobe a scour at a level sufficient to empty the
outlet chambers from each reservoir. The necessity for cleaning out the
filtered water reservoirs is proved by a glance at the results of analyses
from them (Appendices 4, 7 and 10). :
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The Committee did not insist on emptying all the reservoirs owing to
the difficulty of emptying them and the loss of filtered water to the City
involved in doing so. By testing the west clear water reservoir the
Committee were satistied that this contained silt. This is not surprising
as this reservoir is supplied with unfiltered water from the Red . Hills
conduit in which the sediment in the water must be deposited! The
Committee noticed that the level of the soil o1t the top of the reservoir
voof was the same as the level of the compound of the water-works. They
consider that it is advisable to have the level of this soil raised above the
compound level so as to prevent soakage of storm water. The covering
should be sloped so as to lead off the storm water from the roof. Subsoil
drains should have been laid when the reservoir was constructed, on the
masonry roof, so as to drain away storm water penetrating the soil into
the scour outlet thus preventing collection of water on the roof and the
possibility of leakage into the filtered water in the reservoir. As the roof
is made of jack arches supported on rolled steel beams this subsoil
drainage is also required to prevent the rusting away of these beams in
course of time, and also to reduce the weight on the roof.

(5) SUPPLY PIPE TO PUMPING STATION.

Water is led from the clear water reservoirs to the suction conduit of
the pumping station by means of a masonry conduit into which 30-inch
cast iron pipes, one from each reservoir discharge. There is a sluice valve
on each of these pipes for regulating purposes.

The following are the levels from the clear water reservoirs to the
pumping station :—

Level of floor of clear water reservoir 27°00
.- still of cast iron outlet pipe ... 25°50
inlet steel pipe (invert) 2511

v invert of suction culvert of pumping station 2317

» foot valve of suction pipe of pumping do. 26°17

These levels show that the conduit from the clear water reservoir
and the suction culvert of the pumping station form a catch pit for the
collectionr of deposit. For instance, as. the level of the foot valve of the
pump is 26:17 feet and the level of the invert of the suction culvert of
the pumping station is 2317 or 3 feet below the foot valve level there
will always be 3 feet of water in this culvert and it will form a receptacle
for objectionable deposit. Similarly in the supply conduit to pumping
station the level is given as 25°11 and as this is less than 2617, the level of
the foot valve, there will be deposit in this conduit.

(6) SUCTION CULVERT AND SUCTION PIPES OF PUMPS.

The water from the clear water reservoirs is conveyed under the:
pumping station where it enters a suction culvert consisting of three
compartments 10 feet apart, the connecting culvert being 5 6” wide. Each
of these compartments is 9’ long and 12’ 3” wide. FEach of these compart-
ments is intended to contain a suction pipe from the Worthington pumps.
in the floor above. The bottom level of the suction culvert is 23-17 on the
plan supplied to the Committee by the President. The level of foot valve
of each suction pipe is 26:17 or 3 feet higher than the bottom of the culvert.
No scour pipe has been provided to empty the suction culvert so that the
lower 3 feet is likely to contain deposit. The Committee tested the central
compartment for depogit and found none. The suction culvert is
ventilated by two openings carried to the floor of the pumping station
and provided with guard rails. The Committee would observe that the
practice of providing suction chambers or pump wells underneath the floor
of pumping stations is not now considered advisable since the intro-
duction of the bacteriological analyses of water which is so delicate as to
show at once even the slightest contamination. When pipes pass through
masonry and are subject to vibration, cracks invariably occur at the
junction of the pipe and the masonry and through this opening lubricating:

4
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oil, wash water from the floor, etc., is likely to obtain access to the filtered
water in the suction chamber. There is vibration of the floor caused by
the large engines in use and the Committee recommend that three separate

and independent pump wells, 10 feet in diameter, one for each pumping

engine should be sunk outside the pumping station building where space
is available for the purpose.

(7) STEEL TANK.

The capacity of the elevated steel tank is one and a half million
gallons which is approximately two hours’ supply for the population for
which the water-works have been designed, viz., 660,000 at 25 gallons per
head per day.

The tank is 104 feet in diameter and 28 feet deep and the bottom of
the tank is 38 feet above ground. It is provided with an overflow and
a central roof ventilator. The inlet to the tank is a 36-inch pipe
branching off the 48-inch steel main to the town. The tank ig intended
to serve as a balancing tank to safeguard the pumps from fluctuation in

pressure due to variable draw off in the town. It also serves as a

small storage tank as stated above, its capacity being equal to two houry’
supply.

There is no separate outlet pipe for the tank, the inlet and outlet
being combined in one pipe. Inorder to empty the tank for examination
and cleaning purposes it would be arranged to shut the inlet 36-inch
valve when the water in the tank was at its lowest level. The remain-
ing quantity of water in the tank would be run to waste through a 9-inch
scour pipe which is provided for the purpose as a branch at ground level
off the 36-inch inlet and outlet on the tank side of the 36-inch sluice
valve. So far as the Committee could see the tank is well built and in
good condition on the dutside. The Committee, however, would point out
adefect in its design and arrangements which might have a bad effect on
the quality of the water supplied to the town. The defect is this, the tank
has a level instead of a dished floor, the level of the combined inlet and
outlet pipe is 7825 and the level of the floor is 78. The difference of 3
inches cannot be run off when the tank has to be cleaned and no ordinary
means can effectively remove the whole of the water rem

¢ v . aining in thig
3-inch space. If the tank had been slightly dished, say to the small amount
of 6 inches at the centre and a scour pipe provided here the tank could

have been drained dry during the cleaning operations. The Committee
would here remark that since the bacteriological examination of water
hasbeen introduced as a standard test of the quality of water supplied to g
town, it is essential that all parts of a water-works system supplied with
filtered water should be periodically scoured out and that facilities for this
scouring must be provided. As the tank has been constructed it is not
easy now to suggest a remedy for the above defect, the Committes cgp
only suggest that there should be six scours distributed over the flat
bottom of the tank with their inlets at floor level. Du

) ) v ring cleaning
operations the tank must be drained as dry as possible and water pushed
towards the six scour outlets using rubber rakes. The botto

m of ¢
should then be disinfected using chlorinated solu he tank
solution being got rid off by washing out with filtered water from the
inlet. The inside of the tank must be carefully watched for deterioration

in the steel plates and it should be painted with bitumastic solution to
preserve the plates.

‘When first used after painting it should be filled with w
inlet pipe, this water should be allowed to stand for
the water should be run to waste in order to get rid of
bitumastic solution. In order that the inside of the tank should
clearly visible during the periodical inspections arrangements should bg
made for sufficient electric lights. Im this connexion the Commity,
would point out that when electric light is available at the pumpisg

ater from the
sometime thep
the smell of the

tion, any excess of this "
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ion £ Cé 5 iohts should be used for the thorougl} inspee-
S'mtmn‘f %%?dibnlgiégb})? ?iilige?g%:t;r conduit, clear water reserx&‘(ﬁr, pun:)IE
1vizf(()allllsoor guction culverts and the inside of the elevated tank. e use
flares is objectionable and also ineffectual.

(8) COMPOUND.

i is satisfactorily maintained and it has an
Thel maanea?;ggél GeTIi?g ((i}oi;mittee under}étand that a new ml.;un 1road is
agreeable apg to run between the open channel and the Lunatic s;}rl um 0;1
contgmpl%tﬁh 4(1)8-inch steel main. This will afford facilities for the t()zaé"-
e e s 1 tethe umping station without passing near the ﬁlt;er te bt
D o o tﬁ tra%ic will be diverted from the filter beds to agr;—zﬁt exbeg .
P e oon ound is ear-marked as a site for seven more filter beds.
gifat 8f)griictigéphave ‘already remarked on tfhe pr(fxflmgnm%i; etrggl}?vzgzj
i eaps of sand in :
sand washeas anglflléi ke&plvalglﬁflﬂll)z vlslfellpto provide stone platu‘.’orlli;s},1 for
concentratih Itnit could be neatly stacked. In the north-east cornerd h ﬁ;et ,
the coal io %OI‘ the subordinate staff. The Committee recomlxﬂneq Dat
1?11;3 qx?c?:tﬁr:vest corner should be utilized as a site for an Engineers

residence.
D. DISTRIBUTION.

(1) PIPES.

S ; i k Pumping Station
. ivered to the City from the Kll,pau g
CWa]fer 4?—1%?:%1“3?3221 main as far as “the shaft . atv the e?d of t};)he I({)lg
through 2 1 which formerly supplied Madras with water rgn} A et s e
Hins cha};\n 21 distance of 4,000 feet. Here the supply is dWldllf mG? ree
Hills tan 4%’ inch cast iron main, which supplies Purasawal ﬁm, eOIigi;:S-’
P, N (f } rpet and Triplicane. The second main o_f 30 inc es:i §uppt
J{\(I)Wﬂg,l;rrglﬁall:;r% and Mylapore. A third main, 18 inchesin diameter,
un
suppé?%ﬁg;@mgg March, the Committee metf at “ 3}11? If;lalfﬁt; 3;11% 61;%%11;2?
o oauge the mains. They ound th bl T
the }3); E%Sse%re T%Zl;'gfl?el(l) IIl)roceeded to the pumping station and exggxlllil(f% 51‘:;
:tvl;lt?o‘ma&c recorder. The pressure at &1% 1%‘131;;11;;;15 saa:atlt?)nt}x aSegula tion of
ifference .8 .
e e th aha. - Tho dingrams o the secording spparstus
> R d Working e Ween. 1. « Jn.
Showed 8hatnfht?hgir'leg 1§eu:g(;1)ﬁ); 203 feet of water in thleO gle;rated tank.
o 10—1?())—3% m. to 3 a.m. the water in this tank falls to 30ee 148 foot
From p. es are then started and the pressure at 5- a.n%. 8 fo
The engntlt of the tank. At 8 am. thereis still 8 feet of water 13
g t11{1e b?eqoglnding to a pressure of 43 feet at the pumpul]{g 'Staftlcl)? an
the ta‘i%‘ 1(;01“ N Ii’t- » " The maximum pressure when the tank 1s full, 1.e(.1,,
2 it 21 elSS 971 feet of water is 62} feet. These pressu(;_es ﬁre measfuzﬁ o
g&? the obasemznt level of the tap kog)oulldlllng- ggehoiisf aﬁe 18 am
i te of 1,325,000 gallons . . Sl
DL S o o Moo i o o
draw off by the town. o dually reduced in size by the
i d above are gradually ‘ :
takigél ?)&horfe %;:iglliﬁ?gﬁfly the various streets of the City. A scheme

‘has been drawn up and sanctioned for enlarging, adding to, and re-arrang-

igtributi i inciple aimed at is that no distribution
ing the dlﬁr&ufelg;l tlll);ﬁei’ iﬁtz%e%rigcdgameter but owing to varloui;1 cap.seﬁ
pipe 51301111 d to be departed from and a number of the old 2 and ?%-mc ‘
thas ha?t abein cleaned of deposit and repainted have been put nﬁ 0 usei&
pipes af ZI' oo §1d supply of water to the City was from an opeln c g,nn:d
s ter was not filtered most of the old pipes were-seriously re ll(licbe
?:11 %;ﬁﬁggwing to deposit. No attempt at scouring such pipes cou ,

4-A
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successful under the. former conditions as the pressure available was
insufficient and there were few scour valves provided. :

: The pipes are cast iron pipes. Some of the old pipes have burst and
have had to be replaced and the joints of these old pipes have given a

considerable amount of trouble.

(2) SLUICE VALVES, SCOUR VALVES, FIRE HYDRANTS AND SPECIALS.

Sluice valves are provided on branches from the mains as usual for
the purpose of regulating the draw off. The new distribution scheme
includes provision for sluice valves on mains, these valves being of less
diameter than the mains themselves. This hasbeen done because the cost
of the smaller sized valve is less; the depth at which the mains
have to be laid is considerably reduced and this saves in the cost of the
laying. Bye-passes are unnecessary with the smaller valves. Hydrants
are provided in the new distribution scheme not more than 300 feet apart
subject to the condition that they should be in the neighbourhood of import-
ant buildings, they are also provided at street inter-sections. The type
of hydrant proposed to be used is the sluice valve hydrant with post
extending 3 feet above the ground level. This type of hydrant was adopted,
it is said, as the formerly used ball hydrants at road level were sanitarily

objectionable becanse they allow the road washings and other impurities

to enter the main. As far as the Committee are aware none of these new

hydrants have been erected.
Scours.—These are termed wash-outs in the new distribution scheme

and they are stated to have been provided “at every depression on trunk
and leading mains to allow the pipes to be emptied and cleaned out.” On
the distribution mains it is stated in the report on the new distribution
scheme that “ wash-outs are not required " as ¢ the hydrants will serve
as wash-outs.” '

These hydrants are for fire purposes, road watering and in the smaller
distribution mains they are intended to serve as scour pipes. The size of
all hydrants are the same in order to tit the fire hose. The diameter

available for scouring purposes is 2} inches.

(3) HOUSE CONNEXIONS.

‘ Qn the City there are at present 29,000 house service connexions. Uf

thisThumber only 900 are metered and of the 900, 102 are Government
buildings. The total amount collected during 1916-17 for water supplied
for non-domestic purposes, which include the excess water consumed
over the free allowance, was Rs. 1,52,717. The rate charged for the excess
water was 12 annas per 1,000 gallons and the free allowance was calculated
at the rate of 160 gallons per month for every rupee of the monthly rental
subject to a minimum of 3,000 gallons a month. ‘

The Committee note that the old rate for excess consumption of
water was also 12 annas per 1,000 gallons when the supply was a gravitation
one from the Red Hills and unfiltered. Considering that an enormous
expenditure has been incurred in carrying out the new water-works and
a large annual expenditure is necessary in pumping the water to the City
after filtration, the policy of continuing to charge the low-rate of 12 annas
per 1,000 gallons for this service seems to require early consideration. An
increase in the charge would not only tend to reduce waste but would tend
to obviate the necessity for new works such as additional filter beds, etc. ;
at least the date when such works would be required would be deferred.
The Committee therefore recommend the early adoption of a revised rate
and they also recommend the introduction of differential rates, for instance,
a large consumer of water for essential industrial purposes, we think,
might receive more favourable terms than the case of the consumer of

water for gardens.

.The house connexions as a general rule are made of galvanized iron

pipe. The old pipes are not specially protected but the rules for new

b
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‘pipes require them to oe wrapped with tape dipped in composition. The
authorized sizes of these house connexions are from } inch — 2 inches,
the smaller size being intended for a second-class service with one tap

and no meter,)
(4) METERS.

(Meters are intended to be fixed on all first-class services, the meter
being hired from the Corporation. For a #-inch connexion the rate
charged is Rs. 1-4-0 per mensem. The President of the Corporation may
fix meters on house connexions irrespective of the class of service. The
question of the fixing of meters on house connexions has been gone into
under other paragraphs of this report. The Committee have been much
impressed with the small number of meters fixed in the City compared
with the number of house connexions and they think that the distinction
between first and second class services should not limit the number of
meters which should be decided on the more practical basis of whether a
house connexion first or second class uses or may use more water than

the free allowance. L
(5) INSPECTION BY COMMITTEE.

On 8th March the Committee carried out their first inspection of the

distribution system when they started from Kilpauk and inspected the

first part of main No. 1. The first thing noted by the Committee was that
certain houses in the Purasawakam High Road had no meters fixed to
their house connexions. These houses have taps in the gardens. In one
instance a plot of guinea grass was being irrigated and the tap was fully
opened. In another case water was being used for irrigating flower beds.
The Committee consider that all houses of any size especially those with
gardens should be metered. They consider that either all tapsin gardens
should be prohibited or that such taps should be separately metered and
double the excess rate should be charged, no free allowance being given
for a garden supply. The Committee would remark that it seems absurd
to limit irrigation at the Red Hills and at the same time filter the water |
and pump it at considerable expense into the city and permit its use for
irrigation of gardens at a low-rate. On the other hand as the recommen-
dations of the Committee would probably mean the introduction of wells
and re-opening of old wells it will be necessary to use precautions to?
prevent the breeding of mosquitoes in these wells. The use of all ’
wells should be regulated in the following manner. They should be

effectively covered and fitted with pumps.,” The Committee cannot too,
strongly impress on those concerned the necessity of avoiding the
possibility of further breeding of mosquitoes within the City area and
consequently the use of wells must be under the strictest supervision not
only by the Corporation but by the people themselves and such regulations

a8 may be issued must be supervised and effectively controlled by the

Health Department.
The Health Officer should be required, each year, in his annual report

to certify that the regulations for the use of wells have been strictly

followed.

It was stated that the staff for looking after the distribution in the
city consisted of— , .
: Rs. 80—150

3 FPoremen on ...

, 10 Overseers on e ... Rs. 40—50
There were two foremen present at thé Committee's inspection and also
overseers. These men informed us that they had no rules to guide them
ip- maintaining the distribution system in an efficient condition. They

..were, however, provided with a water-work’s handbook which on

inspection was found to contain rules for the provision of house service

-oonnexions, their repair and for the reading of meters. The staff informed
us that they had no written or printed directions for opening scour valves

Qr a8 they were termed in the City wash-outs.
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In fact one overseer stated that he only opened the * wash-outs”
when the people complained of the smell of the drinking-water. On the
plan supplied to the Committee a certain number of wash-outs are
shown. The number in the o
even if the fire hydrants are assumed to be of any use in mains of over
4 inches in diameter for the purpose of scouring the pipes.

' In Purasawakam High

42-inch main, this after nearly half an hour’s delay in obtaining

keys.
was opened and the water was found to be clean. The Committee will

refer later to the question of sizes and number of * wash-outs ”,

The Committee were informed that opposite the Ganesha, Kovil tank
there was a 9-inch scour or wash-out on the 36-inch main. This
discharged into the tank below water level. This valve could not be
opened on account of the road metal being heaped over it. The Committee

oxpress surprise at the continuation of this arrangement as t

; he chance of the-
dirty tank water getting back into the mains when they are empty must
be admitted and is more than a possibility. The Commi

ttee were unable
to carry out any further inspection owing to a misunderstanding on the
part of the statf who were not prepared for an inspection on this line and
according to their own statements had been up late the night before
opening the scours on the Nungambakkam maip): ’

It appears to the Committee that there i§ a want .of system in the
arrangements for providing keys for opening valves and ot

4 her specials of
the water-works. The keys are apparently kept in a divisional store at

some distance from the place where they may be required. At night
these stores are supposed to be looked after by a watchman but the keys
of the premises are not in his possession. Consequently if a valve had
to be shut during the night owing to a burst in the main it would be
necessary first to find the overseer of the section, who would then have teo
find the Divisional Storckeeper for the key. In the event of one of the
employees being absent serious consequences might arise from delay in
cutting off the supply.

The Committee would suggest that in convenient places in each of
the ten overseers’ divisions of the city there should be built by the road
side a small but ornamental store shed of dimensions 6 X 6’ in which
all the different sizes of keys required in that section of the town would
be placed in racks. The key of this store would be g master ke
which would open similar divisional stores in the city and these master
keys should be supplied to head turncocks overseers, foremen, assistant
engineers and water-works staff generally.

On the 9th March the Committee inspected the M

ylapore sectio
the distribution. At a hydrant in Luz Church Road 3 n ot

near the St. Thome
Cathedral the pressure was found to be only 12 feet at 7-30 a.m. It is
said to be usually 17 feet. The main on the road is an o

1d one anq ig.
laid deeper than usual, the fire hydrant valve head was 1 foot 2 inches below
the road level. There is a meter on the police lines on thig road and we
specially noticed that the private houses were not fitted with meters. Tp
the Bazaar road a hydrant measured 14 feet pressure at 7-50 a.m .Fur-
ther on towards Barbers Bridge the Committee inspected what was.
marked on the map as a silt pit—this seems an extraordina,ry arran
ment. Onthe 10-inch main there has been built a masonry chamber 5 feeiz
square and 8 feet deep. The 10-inch main in crossing this chamber be 3
down by means of two right-angled bends, nas

. passes horizont
the chamber and rises to its former level by other ntally across

t g
bends. On the horizontal section of the 10-inch main 304_§:1%}}11t'§ngleﬁ
is taken off as a scour pipe and this discharges at the side I%ax%%
road. The outlet had to be dug up showing it had not been llod ; e
some time said to have been three weeks ago. On Opening the scouse or
the discharge water was found to be clear after a short time Thr Va%ve
had probably been opened not long before. No arrangement .is _ :31 valve
for the discharge of scour water into a dr made here

ain. The scour water simply

pinion of the Committee is quite inadequate

Road there is a 14-inch “ wash-out” on the:
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. iscomfort of foot passengers. Further on at
OgerﬁormziggeOﬁo%ddvz%fgeﬁ]%iott Road it was found impossible to open
:hg gélour valve as the spindle head was broken. The ou%let I‘Jllpe X;;

d with mud and debris. The overseer stated that the valve o
choked w d three weeks ago. The Committee are qnable to accept 1:
been Opeéle Pressure at the hydrant at Barbers Bridge was 27 feet %
statemen A 4-inch valve in Ice House Road was opened copious black silt
&1 a.m{j This is too small a scour for the 12-inch main on which it (11s
came OuTil fire hvdrant in Ramaswami Maistry Street was next opened.
fixed, t ° an brown but the hydrant had to be shut before the brown
e 1('1 to show as the street was being flooded and grain wa; be’i‘llllg
colour Cclelase or down the lane and was in danger of being swampﬁ . The
(;)}f)lss)ﬁ:?gn %va this valve discharging into fhe. cex;t}rl'e ﬁ; (;);.131 &f tT?l eprflilrlc;

) svstem in placing the S. .
cipal lanes :ﬁg“ﬁa‘i’:laggagf aa?jrs;'oging W&Il)S four?d qlear, the water herq is
hydrant on d watering. Of late there is little evidence of road Waterlng?)‘if
used o '1'1? iy The dust nuisance has been very great. The stoppag?1 do_
in the bty is perhaps due to an endeavour to save water. ¥n addi-
road waterm% e,tp nuisance there is another disadvantage in stopping
tlortli sgatgll'?ng 1‘LWhen roads are watered hydranfts a;lelz treg;llfbnﬂy used for
road wt ’ as scours for the mains.
the purpose ?ln(‘z t%ﬁg%%grﬁrtl:esee;i;:lly inspected a 9-inch scour ouiglgt
On th“.‘ ie ain at corner of Wallajah Roa.d and Triplicane High
on the 27-inc tn; was found clear. The scour is stated to have been
Road. 'Il‘lhe VEZ eS previously and there was evidence of this. Thesize of
opened thre toqumall it ought to be 15 inches in dlamet‘eg. o th
this scour 1s toC t{v e would remark that as In a previous 1nspect;qn ey
- The Commi ?on jmportant roads and the convenient localities had
found that S%{ntl;rb but it is essential that all scours should be regularly
b;zg - (?tffﬁ? anoluhat there should be records of the dates of opening
attende
these scours and thff 1318;1 gﬁ;st important if not the most important point
. As this 15 0?51 the distribution of water in pipes throughout a town
in connexion Wlth Committee’s surprise they find no rules on the subject
and as mlﬁ:dﬁ.gs fhey propose to go into the subject in considerable
ex1s‘0ﬂ in formulating their conclusions. . 13th March. The
detail in ittee continued their inspection on 1
. The qumtl;ion of Hospital Road and Mount Road at 7-20 a.m. was
pressure at ]unch re is a 22-inch main with a 7-inch scour discharging
27 feet. Here t em- drain, this scour should be 12 inches in diameter.
into an open maso f}:rBroadV,Vay and Esplanade there is a 22-inch main
A Junction O which it was stated had been opened three months
with b.inch lscotllllre reason the scour is not opened more frequently is dlge
ago: Pmbabl}lr t the valve is in a pit between the tramway rails. No
to the flacgs tsl?ould be in such position as it interferes with tramway
scour valv ;
traffic when opened. ite the Christian College in Thambu
There i ?studsvliffcﬁl gsfliiof Iig:;tiunning to waste large quantities
Chetti Street rf(g)lil(;re was no meter on the connexion. This is only %Ee
of clear water, stances noticed by the Committee. In their walk alo;lgl e
of very many 1n ittee were impressed by the enormous quantity of clear
streets the Coram running to waste from house drains into the street
Yator whieh Was‘informed no meters existed in all such cases. It seems
drains. We Wetrﬁa t this water has been filtered and pumped into the Clltiy
tz be f%rgggenThe fixing of meters in’ such houses would result in the
at grea - .
eople shutting the taps. scours were examined during the inspec-
f. pS‘.Weli,}al"lli? yp(;l;-%ng% %Iﬁg ?Jofv?rzlv S:I(l)(lll we would draw attention to the
ion in § .
following :— i main at the corner of Thambu Chetti
St . 'I;;h:ngc?;ﬁv; I(l)hgtlzgi 1S%:lféle(i:hdiScharged into a manhole below ground,
ree
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the intention being to surplus the water through the opening on the
surface of the road and allow it to find its way to the nearest drain. A
scour pipe must be led

from the main to the nearest drain and should
discharge above the leve

1 of water in that drain. In this particular case
the manhole could not be opened but the Com

mittee inspected a similar
arrangement in Monegar Choultry Road.

The waste water from this chamber runs over an i
fare before it reaches a drain thus damaging the road. Thig chamber has
been recently constructed. The Committee are surprised to find this
arrangement.

At Kachala Bewara Temple tank there was 7-inch scour on a.
7-inch main which is a branch of the 18-inch main in Thambu Chetti
Street. The outlet of thisscour discharged into the tank which contained
slimy green coloured water. It was stated that the temple people objected
to the scour being opened, and consequently it had never been opened as.
far as the overseer remembered. The Committee had the scour opened and
for fully five minutes black and brown silt belched forth. This is the.
most effective scour the Committee have as vet found.

Opposite No. 55 Ayyappa Chetti Street the Committee had g 21
hydrant on a 4-inch rgain opened. This fire hydrant unlilzad;li%l;rng?h%ﬁ
had not been opened prior to the Committee’s. visit. For 25 minutes water
heavily charged with brown silt flowed from this fire hydrant which is on a
side street. There are no hydrants in Sengalaneer Pillaiyar Pagoda Street
a continuation of the last named street nor are theyy any in Savari.
muttu Street,.

The Committee found that fire h

! : . h streets are invari 1 .
clean as the water is used for watering the roads nvariably

- h DAGS, unfortunat) p
of little use as scours on mains larger than 4-inch lameter Y they are
' During the Committee’s ins .

mportant thorough-

ydrants in maj

pection of Georgetow .
important points :— 89%0Wn they noticed these
(1) The absence of wash-outs or scours in this .
water-works. 15 old section of the

(2) The absence of meters for imp

_ ortant hougeg.
(3) Easily avoidable waste of wat

er.

With reference to (1) the Committee would re
have been fitted to the old water-works maing two][f)ll‘c'1 1éllinife};l b scours should
a supply of new pipes and valves was received. The C?) years ago when
stand that numbers of these are still in stock. The A o ttee under-
sald there were 200 hydrants which coulq ‘be placeds Sistant Engineer
mains. The number of scour valves is no known, - °R the smaller

With reference to (2) and (3) it is astonichs _
important houses not metered. . Omshing tq find so. many

IV. QUANTITY QF WATER,

(1) QUANTITY AVAILABLE AT Rp

The quantity of water available at Red
from its own catchment of 23 square mileg > UL
which is brought by the Red Hills supply channe] frogl %‘ﬁantlty of water
anicut on the Korttalaiyar river. The area draining iyg. Tamarapakam
the anicut is 837 square miles and the areg, d ,g-.mto. the river ahove
channel from the anicut is 106 s Talning jp ‘

quare mileg, 0 the suppl
Red Hills tank depends for a supply is 977 8(111161;19;3&1 area on whicl?xt)h}é
rainfall over this area is about 40 Inches. The cane 0108, The annual
tank above the level of the offtake tower out)et i'i??mty of the Red Hills
feet. The Red Hills tank was not, however, gq) /12 milliong of cubic
water-supply of the City, but irrigates 5 000 acre oY
is approximately 2,000 mill; ’

10n cubie f
feet high, has been erected on the mg, eet. A tem

v . SO v
Increased storage capacity of the tankn;’;?‘cl}llpll;l; :ive_slr, In order to test the
, nd ing ;

D HILLS TANg.

Ii:}és tank iy thay supplied

teases the capacity

Cres, Thcon“tructed for the .

Storage at prosent .
Porary earthan bugd, two
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1 rainfall the Red Hills
illion cubic feet. In years of normal rair ntity of
?gnibﬁgs s?’l(l)f(i)igilégtos%;ocrl;ge capacitgf to V:;I{{?&ﬁ%&??ﬂ?ﬁgiﬁ% %%%ply%sh o
i water-we ink that their report
water allowed for in the newhe Sommittee do not think ths? :
irrigatio}x;.ulllltlﬁl(‘)glllg 312&1?11 the questiorfl glf; t}lless tf;%ggr gﬁggg ?Zagg g:;
O detai but experience oL La@ ‘& 1d, however
tank ina detailed manset, t water is available. They would, over,
the basis of
demonstrated that sufficien ] rainfall should not be taken as )
Eeiaion i o capaly ot ok phod b S
calculation, f deficient rainfall. Inth ) b acCUs.
gf f%lzl{fli}(’) ri,fogfﬁ};e;ﬁg city a supplygs(;glfﬁlagttﬁgi%ggﬁ p:f ﬁead per
! 7 11 the more nec . w works have been
tomed, it 18, therefore,dathe tity for which the new w ‘ A
‘ quantesy : 000 it will be imposible
day should not excee alation increases to 660, b it may b
3, _ y Dbe
designod. - When fhe PODT 51 10 rer head per day althoug d Taising of
to give this number g this quantity. The propose LoD
possfib{ia ttot}{a{; xtr(él %}thgzt"';g(])&o by 18 inches should be examined in detail
the full tan

i ded- - . 'l-
for which thc; isggev?rliihw?ﬁel%?sgible failure of the tank in years of defi
In connes

i N.T.) a letter and
i ive as an appendix (O.N.T. ;
cient rairt1fa11 etil‘lri dcﬁl{ﬁﬁllltﬁi. grw M. Lacey, Superintending Engmegr,
statement rec '

V Circle. ‘ o
) IjANTITY FOR WHICH NEW SUPPLY SCHEME WAS DE
@ Q

- sis of 25 gallons per head per
. : n estimated on a basis o ent
oy gt b b it o ol B et
ay Lor LOU, \d compares favour d 11, Benares 17 and
Committee in 1890 a1127 Paris 17, Agra 11, Allahaba he introduction
Calcutta 24'1, London 26, "808 o0 (4 1 16y'15. Prior to the introducti
the }xlnufassal aﬁ:gvgssgl?’{:gﬁg;e I1the old open channel supplied the City
of the new water-

with 16 gallons per head per day.

. ity of water supplied per
ppendi shown_ the quanbiy o at the Kilpauk
In appendix %IIT’; alss recorded by the Ventur:}hgaevtéeelza lﬁy supplyp o
week for the year The Committee notice thatk B oth July tp 104
pumlgngétzgggﬁ)gﬁ million g.a,l%;)ns2 3fc(>1rJ1311§7 (‘;egrom 90} t0 28} gallons per
mﬂgon gagg;rls f(f)[}.hgheiov:vee;nsumption of 22%}%3};1133: &erﬂ};\: agcxl?renaé};
T : h July 1917 was PESSLL b f gardens unneces-
he week 2nd—59% ing the irrigation of gar
of raiptall during this weck Tondering the LIS RC o B ey ead
ight afterwar higher draw-off for irrigation of gar t;/‘l(;;l to
ures maintained at the heads of trunk mains according
The press :

i are as follows :—
the statement Sipplied tg o to 9 am. 45 feet.
9 am. to10am. 35
10 am. to 6 pm.25
6 p.m. to 6 a.m. 10 ,,

i f the above
int out that the maintenance o
i ausénof the excess draw-off by the t%wni.nsg 11;(131:
is the PrIT%3 the draw-off would be much greater, for stance,
ore increase ! % Kilpauk pumping station in main a,}11mng
oy tf eom 95 to 78 feet throughout the‘2:::1 (;u:s
i ar};lllilgthg city of 233 million gallons equivalent to
by ' poli the quantity
havy i opt the policy of fixing t
| 'Mfy%~"led_thealg)c§£ Oggﬁlfr?inmeag)rpthe periods referred to iIn the above
'of water in g

5
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table instead of fixing the pressures during these periods. Th
mittee would therefore point out that the L-fluantitypof water p?ugg)gld
to the city should not exceed except by a narrow margin 25 gallons
per head per day for the population for the time being and in order to
carry out this, the quantity between 6-9, 9—10, 10—6 and 6 p.m. and
6 a.m. should be determined. When this is done it will be of int.,er;ast to
zlé)tvga%l;e pressuiissdo’k.)ltainirlligbat the pumping station. The total quantity
r pumped daily will be equal to the sum of iti i
to thg city as per 1the ’grime-table gbove. the quantities supplied
As an example of what the Committee are suggesting, th
shows a typical example of the distribution of supgplv thl?(;u(rﬁotflltl;) 1136131}3) e(igw
The designer of the original scheme, the Committee note, did n(j)’t.
contemplate a rise in the consumption of water per head from 16 to 25
gallons, but presumed that the increase would be gradual and cons:a-
quently he only provided 14 filters out of the ultimate total of 21.

6 am. to 9 a.m. at 1,100,000 gallons per hour 3

9am. to 10 am at 900000 . T o ’?)88’888
10 am. to 6pm.at 800000 - 6400000

6 pm.to 6am.at 200000 . . 2.400,000

Total ... 13,000,000

The Committee have based their table on the Venturi m i
for the week 2nd—9th April 1917. Supposing this quantit;teig sd];agg?;g
to the City, the Committee note that it would have been sufﬁcieﬁ) f
Fhe weeks 15th—22nd January 1917 and 24th September—1st October a 0(;:
it would have been more than the quantity actually supplied to the Cn
f019' tgeJerk% 4311—5%1}1%1 Jlune,ﬁlth——l&h June, 18th—25th June, 25th June
—2nd July, 2nd—9th July, 9th—16th July, 15th—22 ’
IZt?ﬁovember, all in the year 1917, #nd October and 5th—

the excess consumption during other weeks of the ye i
to the fact that the pressure at the pumping station wageﬁaﬁl&ﬁ due
should have been thus encouraging waste (see appendix ON )b an 1t

Although the Committee have worked out the quantity2 at the rat
25 gallons per head for the population of 523,000 and this means I.adeii) !
consumption of 13 million gallons, the Committee are aware thatktha ta 9
output of fourteen filter beds is 14,000,000 gallons and that at least 1:l§3 ot
these beds would be out of use under cleaning, so that the net qua, t?i? oo
tiltered water available for the City would only be 11,000,000 oa(lllo - :iy- of
This being so the Committee consider that the water sui)pligd to I11'5}1 i
should have been from the beginning, only that, quantity which th, iy
beds could supply, viz., 11 million gallons daily and this quantit oter
have been distributed throughout the 24 hours in the manner .y(;_hould
above and not by the arbitrary method of fixing pressures at the pumaied
station without check on the quantity consumed and reo (Ii)umpmg
quantity of filtered water available. If this principle had b’:‘gtr a the
when the water-works were first opened there would have b o s opted
sity to add unfiltered water to the filtered water. Ag heen ver e,
principle of adding unfiltered to filtered water to inérease’ th ooy, this
been adopted, the Committee recognise that it is too late t S Sopply has
supply of 11 million gallons per day—they are thereforeo om0
accept the inevitable angi to recommend the early constructi bichared to
ﬁlt(tar beds so as to obtain a daily supply of 13 'mj ion o?aﬁ) n of two more
ZYa er. The Committee are confident that if the supplb tooilﬁ of filtered
ﬁlonlmamslis_regulated by the sluice valves on them gjnd if  Jistribu-

xed on all 1mportant house connexions and in additi 1o Ctors are

?;ﬁglsles (()ilfag;tg tf}(;g %q:denl.?lg purposes is controlled a su;gily t;lfel :;1880 &01(1)((1)
£ ity w : ,
of years to come., y will suffice for its present needs and for a number

ity '
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The Committee note that in Government Order * seven additional
filter beds and a clear water reservoir were sanctioned, but these have
not been constructed through want of funds. We would point out that
the construction of these filter beds and an additional clear water reservoir
would bring the total to 21 filters and 4 clear water reservoirs. These are
intended to supply a population of 660,000 at 25 gallons per head per day
(vide report on original scheme). There is, in our opinion, no necessity to
spend 5% lakhs of rupees on the above works at a time when the popula-
tion is only 523,000 and there is little likelihood of it reaching 660,000
for 20 years. Experience has shown that the present works are strained
beyond their designed capacity in the endeavour to supply 284 gallons
per head per day when the works were only designed to supply 25.
If the seven additional filters and additional clear water reservoir are con-
structed now and the present policy of supplying more than the designed
quantity is persisted in, in a few years time the 21 filter beds will also be
found insufficient. The time has come in our opinion for putting a stop
to the practice of supplying more than the quantity designed for, we
accordingly recommend only two more filters now and the construction
of other two in the course of the next ten years.

The statement made that some people in Madras say * Every person
in Madras should be provided with as much water as he wishes to take”
is perhaps hardly worth consideration by the Committee but as such
statements are undoubtedly made the Committee would emphasise their
opinion that a supply of 25 gallons per head per day is ample for all
reasonable demands and it is not the duty of any Corporation to comply
with unreasonable requirements.

From the last administration report of the President it is observed
that for every gallon per head over 25 gallons per head, which is the rate
for which the water-supply has been designed, the additional cost to the

* 3.0. No

datcd 31st
July 1914
Seven more
filter beds
and a clear
water tank.

Corporation is Rs. 40,000 per annum. If a supply of 284 gallons per head.

per day were pumped into the town throughout the year this would cost
the Cbrporation Rs. 1,40,000 per annum excess. .Jt will therefore he

realised how important it is to limit the quantity pumped to the town to

the quantity for which the scheme was actually designed.

V. QUALITY OF WATER SUPPLIED.

(1) AT RED HILLS TANK.
Appendices @, @), 4), (6), (7), (10) and (13) give the results of the

b ‘ological analyses of samples of water. '_ It will be noticed, as is to
bicggggcge%l from su};h a source as the Red Hills tank, that the quality
of the water varies. After periods of drought and settlement the quality

of the water improves. After rain storms, as is natural, the quality

deteriorates. Considering the nature of the catchment area a large part-

of which is cultivated land, with hamlets _attached, it.is a good .sample% of
water of its kind and sometimes may be said to be of high bacterial purity.
The high albuminoid nitrogen content in the water as shown in appendices
(2), (3), (8), (9) and (14) is most probably due to animal pollution. This
is'not surprising considering the large number of cattle not only within
the catchment area but which actually stray on the lake margin. Over
1.000 cattle found straying on the lake margin are annually impounded.
This matter will be found referred to in connexion with the Committee’s
inspection of the catchment area and recommendations will be made at
the end of the report to deal with the problem. -
The fairly good results obtained from the analyses of water obtained
from near the outlet tower is due to the settlement of the water in such
a laroe basin and the action of the sun’s rays. Dilution also of contami-
nateg water acts as a natural purification (Houston) in such a large body
of water. These natural forces are so active 1n the case of the Red Hills

5-A
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tank as to produce favourable results but despite this we recognise that

~the risk of contamination is so evidently present that efficient filtration

~of the water is essential for the protection of the ‘health of the people of
the City. Although filtration is provided it is necessary to point out that
the efficient protection of at least a portion of the catchment area around
the tank margin is highly desirable and to this end we have made
proposals. The simplest improvement that strikes us is efficiont. check
of the work done by the watching establishment. '

(2) ROUGHING FILTERS. '

The Committee have referred to the roughing filters in some detail
in a previous paragraph. Since their inspection the materials inside
have been removed and the two compartments are now used as sedimen-
tation and sunning basins prior to the water entering the conduit. The
appendices which give the results of the bacteriological analyses show
the improvement which has resulted from this operation in the quality
of the water. We would remark that both compartments should be perio-

dically cleaned at least once in six months and the inside cement washed
or washed with freshly-slaked lime.

(3) CONDUIT.

In the same appendices the results of the analyses of a 1
of samples from the conduit are shown. The water in
the conduit shows a variable deterioration. In
between the roughing filter and Kilpauk and deterioration in the water
passing through the conduit can only be ascribed to the following
causes:—(1) Deposit in the conduit and syphons and (2) leakage into the
conduit from swamps. The Committee examined the first part of the
conduit and have already remarked on this point. They were unable to
inspect the whole of the inside of the conduit but they saw enough from
their inspection of the first part to have grounds for believing that the
conduit should be cleaned from end to end and alterations op additions
to the syphons as recommended by them should be carried out. When
the cleaning operations are being conducted careful inspection should
be made of the inside of the conduit and especially of the parts
which pass through swampy ground, to see whether there is any signs
of leakage of sub-soil water. The Committee do not suggest that there ig
such leakage but there is always the chance of the possibility of settle.
ment which would lead to such leakage.

precautions in the portions of the conduit which pass t
ground. -

arge number
passing through
no case does it improve

hrough swampy

(4) FILTERED WATKR. '
Prior to the appointment of the Committee to re ort on >
of the Madras Water-works large numbers of samples I])'J'ad beelfkéia%zelfi?gs
at the King Institute of Preventive Medicine, Guind , and the genera}l
result of such examination may be summed up in a statement that the
filtered water was'wosse in quality than the unfiltered water. The Com
mittee do not propose to go back and examine the results prior to theiI-
appointment as they consider it will be more satisfactory if they deal with
the results of analyses of samples of water taken

after thei i
because in the latter case they are in a Tor @bpointment

1 ’ position to jud i
from their observations during inspections of the filter ‘geds% eett::].leu']l_‘ll;zmﬁﬂg:

analyses of samples (Appendix 1) was taken on 25

11th October 1917. These results as will be seen by pg?usi?gfe I:ber a&%d
were very unsatisfactory. The filtered water was definitely wogsge 3h n
the Red Hills water. The Committee however observed that deterior t.a,n
between the Red Hills Tank and the inlet of the filter beds ws avmn
marked and they also observed that this deterioration. wag isd‘ery:
tween the Red Hills tank and the outlet of § e ooa be

{ he roughi ' ;
inglv concentrated our attention on the r0ughinghilillli{;gmi-i 1:,?11& We accord-

We have recommended special -

the conduit
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' i have been recorded in the paragraphs .
and the re?:;ll}tst ﬁgsgugezgfggaglfﬁie water-works. We found E)ursel;r}elas
Jealing Wtr1 to recommend the removal of the stone, etc., from & 3
in a posi %31; r and the cleaning out of that filter and as we proceehed
r,oughmgt ‘f trace out the sources of deterioration of the Weimltlel]‘O Wg a q
step by s eph N amples of the water analysed and the results will be foun
a series of ¢ e4s 5 é) 6-A. 7. 10 and 13. We were unable at the time zit ou(xl'
in appendlcgs ' the ¢ onduit cleaned out throughout its entire leng_g}t1 and
disposal to1 atvhe uality of the Red Hills water when it arrives at the en ;
comsequont y‘t at%{ilpauk is not satisfactory, although an }mprover(rile}r)l
of the con%u% . m the elimination of the source of deterioration r{10u11C Y.
has resulte 1}:?‘110 filters and at the entrance to the conduit. hg 1(:11}-
e e e octed in detail the filter beds at Kilpauk an dtt lfut.
mittee then ‘lﬁmpe already been mentioned. The _Comm;ttee notg i at.
-Observations ! a‘ghe ualify of the water occurred in the inlet con ua t(i);
deterl oratloal and tﬁlat there was insufficient protection to the filter beds a
the;ﬁl.ter bets drevent entrance of frogs, fish, ete.. That the 1nle(1is ar?ﬁlllge;
their inlets dofpctive and that the 3-foot margin of filter bed without
ment was dete ‘apparently a defect. That the sand used was too c%ai:se‘
underdrains ¥as I(;giﬁcatién and that the method of starting a er
and nob WP o0 'lélrie Committee’s attention was finally concentrated on
was defectlve.h t bed was being relaid with a surface layer of washed
bed No. 4 as t Ca mmittee’s request instead of running the water through
sand. At thel o ate. the water was allowed to remain quiescent in the
the bed at 2 8 thrurs, At the end of this time the C_ommlttee had the
filter bpd for 2 1 i)owe'red to the surface of. the s:and in order to enable
Tater i tﬂh?i v the formation of the filtering skin. They found that a
them to Ju g§4 hours was insufficient and at their request this bed was
settlement of 2 tor which was allowed to stand in the bed for three days
,relflilledt;?lvétl;vxaa:rta:9 rerwas run slowly off for another inspection by the
when A
Committee. . is inspection that a satisfactory filtering.

. The Com“}l“f,feﬁoéfﬁnagt tgg;hreepdays’ settlement (see Appendix P},:,l)t
skin had been chin ly directed filter bed No. 4 to be refilled and bé'oigg 0
They then acctl): : e% dix 11, the results of the first samples from bed No.
Into use. n '_[‘lgpresults show that the raw water contained 1,830 colonies
will bo seen, 1 tgse fermenters present in 5 c.cs. ,‘T'he filtered Xatg}l; g%vg-

o o apd o c. and lactose fermenters prgsent in 2Q C.CS. S the bed

90 colonies per c'féw days in use the Committee considered the results
had only beelza ondix 11-A shows the chemical analyses of the water,
sa.t{sfactorY P%n excess of ammoniacal .mtrogen in the ﬁltra&e the .
Z}(il\}etglsrfnvzﬁz albuminoid nitrogen and in the oxygen absorbed was.
reduc
satisfactory. arch or twelve days later the bacterio-
logi II; ﬁg{’;&?ﬁg& t‘ffé 52512112 %ed gshowed the highly satisfactory result
ogica

. 5 i e raw water of 460 per c.c. to
of a reduction 1n '%he )(Gloglatzghﬁllgsalgegllllction in the Jactose fermenters
140 c.c. n the gﬁf}fﬁ 5 c.cs. of the raw water to ndhe present in 60 c.cs. of |
e rodl prisr In all cases no vibrios were present. .
the filtered Wahe April the result was even more satisfactory. The raw

t Oncgllii?aig:l;ed 1%50 colonies per c.c. and filtration reduced this to 160
water ;

lonies per ¢.c The lactose fermenters test was very marked—present
colonie -C.

8 water in 1 c.c. and none were found in 60 c.c. of the filtered water—
in raw o

: . 4 produced ﬁltered_ water over at least a
in other W(-)rdsrgg](a‘sxnﬁgxg?o?legh]g(l))asig) of this lactose fermenter test. N
smt}'rffl%lghlgxg:)ical analyses (Appendix 12-A) gave somewhat similar results
as on proviods Opcaslign-sizhe result of examination of samples. taken
In ‘*‘]%61;'51)52211}{1 8th April from same bed are given. ‘Ifn thls‘tcase thg; i
bggggﬁﬁﬁ in colounies is from 510 to.135 per c.c. Laetose fermenters were
T _ _ '

Ad
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present in 5 c.c. raw water and i
1s not quite so good as the prevlirélfso Se(;u({f ;?l%ﬁtlﬁzreélowa.tgtx}; Tois result
E;-io;:gdsg ttlcl)eli\lfl()li?{l;k 2}11‘11;1 ex?min&ad the régister of ﬁlrtré?ililcfe%eg}(llerglfgflf :
_ 'ks.  They found that the filtering Y .
g;criz;i%d Alp tf 16th April when it reached 1 foot 101%n fngfgg hTage%r?ldua'Hy
de }; jreh A pri thfa head fell by 1} inches showing that a break had occarrod
n the | ﬁelrlmg %km. This break must have been due to the O reene
Until ik Fro,cgraﬁ Ssﬁ Oé'rztl)) qsogclce (;ther i%ntf}'fefence with the ﬁlteriglc;essel?i(rjle
gs, fish, 8, etc., are effectiv ' ovision
gfesgregns at the inlets to each filter bed su((iﬁr bi}é;{;dft? t]i?(; %lﬁ,p?ovmlqn
are (;)ai 1e expicﬁed. Other. causes can only be detected by an ot(?[}ir i skin
can dail 3; iWa c t&e vsrorkmg of the filter beds and discover thecml who
o t%n Jf?i the filtering head. The filtering head is a ver contate
gauge of " % ef c;ﬁncy of a sand filter when properly maintai);l a<130urate
pbering b a : 11;1 e term used to express the difference in levelelg o
the sur e of the unfiltered water in a filter bed and the s “
water in the outlet regulating chamber G prtace
pletely clogged, i.e., if the thickness of the filterin
Eﬁgg{)l:r t‘?}llle I%%SS?ige qf any water through it towards the i
chamber th eI% % ! ltering head would be the difference in levée%ulatmg
the s miohtcl)) I;Ilf tered water and the floor of the filter bed. Thj S reen
enc per?'oratgd tlelet and it is easily conceivable that if the 'ﬁlter'ls dlﬁe'r-
ST et (failie would be a rush of unfiltered water thr g kin
portoration 1? e ] tered water chamber carrying with it all th o th.e»
agains%; n tekux;;hlten*ed water. As this possibility has to b% i,
agair © take the precaution of limiting the maximu guarded
L or, in other words, the filtering head to 24 inch -
consrlr(%red that a greater head than this is too danverog ?‘S,
An edglter head should gradually and steadily rise fI'SOI?lr
1 y su fan.decreas.e in-the filtering head, instead of
?h:?ijlrf aibo_ma@ed with a corresponding deterioration ii
the fil 1{3 1(: 112d1%a.t1ng a_break in the filtering skin. Whe
rocord is a(:p ) t]:ée daily filtering head of a filter it is quiIt1 an accurats
bacteriolocricgilce qfect_lve working of the filter bed indee D aable_to
oacteriol % c examination of the filtrate. For instance. in begelilldent ol &
was ﬁlter{i;n gerléngnted on by the Committee a sudden decreas 0.4 which
th nothinor ;i;l - gz{) rom 1 foot 10 inches to 1 foot 8% inches o’rf occurred in
{f mothing bad | eell; wrong with the filter instead of a decreas yfI% Inches.
there should b ve been a rise of at least half an inch to 1 £ etol 1} inches
Ty b e eé lIavelre not informed at the time the decrease o el inches.
action and the Tngzgilill e }(;? thz;dwsted the plllltting of this ﬁﬁ;—};-r{,%% %ng i:g
I ) g water so tha ) i ut o
| ?}11):36311;%1 :ktllrll %nd the probable reason for thfa giage:qoeuldb ospect the
Tl > :V aJtomml‘ctee. are satisfied from the results (;btz:)' o td.  On
experiment Withm’;Je(ait Nlci)ﬂgagﬁ{at an(};. ?Spf cially from theln(e)?)xf:;)l%t o
< . satisfactory res 1ttee’s.
of W%::lerA t{)l;)ré)tlll(%}; sNandl ?filters when eﬂicientl}zr cozltlx%g?lefgogg the filtration
hydraparpondix .o(.i 3 a note is made that a strong smel] G%Obtamable_
oy ibncluding I&IL: in t'}‘lﬁ ou(i};let regulating chan?bers Ofosi ;mg)huretted
probable reasons for this. ¢ Committee have already deall(;) vglilfhﬁlttﬁ:

‘ween

If a filter bed were com-
g skin was so dense as to

difference of
because it is
cafe working,
0 to 24 inches,
gradual rise, is
the quality of

(5) QUALITY OF WATER AT P
; : . UBLIC FOUN
ﬁonilhgatphseozazlﬁglég zti;p_pen(.hces the results of analyses 'I(‘)I;INS.
taps is generally ;iqggg;(éxtlo?}?tmg Toow that the qualitysﬁ?vgéllfés OftWatep
. C and in some cases j er at these
o oo ey B e b Bt o o doubrs
v L § . . ; t a,l]_ t,h .
want of scouring of the dlstribi K stribution system is 1gr q a
, L on pipes f  largely due to t
and the want of a sufficient numher pof ;gﬁrﬂi?af\}fészhg ohe valvlég
roughout the

of the .

‘system. They cannot

the distribution

.of the different

and quality in

.of the distribution pipes as a

serangs and fifteen lascars.
mensem, assistant overseer
lascars 10 are supposed to

pipes.
parts of a wate
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too strongly emphasize the necessity of scouring
Looking at the question of the relative importance

r supply system, they would put quantity

the first place and in order to ensure the lattelt,\ scouring

work of the highest importance. /

VI. STAFE.
(1) RED HILLS.

The staff here consists of

lake. The rules lay down that

a week at night

screens, weir meter at th
discharge over the weir
seer at the filter beds.

. In addition

one overseer, an assistant overseer, two

The overseer is paid Rs. 40 to Rs. 50 per
Rs. 25 : both have free quarters. Of the 15
be employed in patrolling the margin of the

the overseer should patrol at least twice
to this duty he has to keep the valves,

¢ head works, in working order to regulate the
in accordance with instructions from the over-
Rule 3 states that the overseer shall clean the

roughing filters once in six months and oftener, if required. This rule
has not been observed.

The staff at the Kilpauk

(2) CONDUIT AND KILPAUK.

filter beds consists of an overseer on Rs. 80

to Rs. 100, an assistant overseer on Rs. 50, three turncocks and eight

lascars. There are also four gardeners. The rules require that the over-
responsible charge of the filter beds and shall carry out

all the operations required in working them.

seer shall be in

In addition to
the assistant overseer, is suppose

Wednesday of every month. I
shall be carefully done. He
look through the conduit to

if required. He will
its structure, vegetab

These notes along with any me
+ and submitted to the office not later than the

e inspection.”

embodied in a

Friday succeeding th

repor

these duties the filter bed overseer, or in his absence

d to inspect the conduit on the second
t is stated in the rules that “ his inspection
will open every alternate manhole and
the manholes on either side, using lights

note carefully condition of conduit, as regards
lo and other growths on the walls, etc., if any.

atters calling for attention should be

In addition to the filter bed and conduit work the overseer has to

regulate the pressure at the he
‘He is also required to proceed

is reported in the city. ) _
required in cleaning the filters is employed daily when

The labour
required.

The staff in

10 fitters, 20 assistant
are paid Rs. 80 to Rs.
This staff is engaged
fittings including me
stop to waste and misuse of

right 'all leaky

order such as valves, meters,
They are required t0 dis

ads of the distribution mains at Kilpauk.
to these mains at any time when a fire

(3) DISTRIBUTION.
the distribution system consists of 3 foremen, 12 overseers,

fitters, 20 turncocks and 100 lascars.  The foremen .
120, and the overseers Rs. 40 to Rs. 50 per mensem.
on the maintenance of all water supply works and
ters and house services. They are required to-put a
water and to roport on such cases. To set

taps, pipes and fittings and to keep all specials in good

to report on all applications fo

a copy of the
thislila

contain any n

ndbook and
fitting of the same an
copy of the duties of th

struction or ru

hydrants, etc.
tribute water equitably to all consumers and

r house services. They are provided with

‘. Water-works handbook .” The Committee have perused
find that it deals with house services, application for,
d also instructions for the reading of meters. The
e distribution staff does not, the Committee note

le for the very important duty of scouring



* tion should give the number of t

‘as a rule resident at or near the head Such an : !
*one who had several years’ experience of the w éngineer would be

-In our’'opinion such an engineer should be e
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of the distribution mains.

The Committee also noticed that the distri-
bution staff, foremen and overseers, are not supplied with handy maps of

during their inspection the
ns, sluice valves and scour:

0 trust tothe memory of the
staff in locating the details of the  distribution

the area in their charge. Thisis essential and
Committee found difficulty in locating mai
valves, also hydrants, and in fact they had t

. system. Such handy
maps should be supplied and on them should b

sizes of all mains and the positions of specials. We would further
recommend as a necessity that the positions of these specials should
be clearly marked on the walls of the adjoining buildings and these
marks should include sizes. Each of these specials should also be
numbered both on the building and on the han,

in reporting that such and such special requires repairs or other atten.-

e t - of the special in hig report. The present
system of describing the position of a special as in a certain street and.

near a certain lane is not only cumbersome but inexact.

When a valve is out of order and requires re
report the occurrence either in a special letter or as an odd remark in g
diary dealing with other subjects. This the Committee found impossible
to check and documents were not forthcoming. We consider that the
overseer should submit a weekly distribution return containing the
results of his inspection during the week, of valves

scour pipes :

public fountains and house connexions. ’ pipes, hydrants

In addition to the staff abovementioned there are three overseers.
and six lascars employed on waste detection.

The Committee understand that the water-workg from the Red Hills.
to Kilpauk including the ﬁllter beds acll'e in ch
of the Corporation who is also engaged in working out g drainag e
for the cit?. From Kilpauk the distribution works are in cﬁl;?;esg? et?ﬁg
Engineer of the Corporation who has three assistant engineers under him
These assistant engineers are to some extent responsible for the distribu:
tion, but have many other duties to attend to. [n addition to the establish-
ment there is a special assistant engineer working under the special
engineer and employed on the laying of ne

w distribution maj is.
also in general charge of the water-works from Red Hills to nﬁ?i;;ﬁkge ®

(4) PROPOSALS FOR REORGANIZATION.

A perusal of the statement above will show that the staff of
is apparently engaged in multifarious duties and no single offici
held to be directly responsible for all the water-works. "The result of this
is, in the opinion of the Committee, that duties far too important are
left in the hands of subordinates. For instance in the case of the 14 filter
beds at Kilpauk the duty of working, cleaning and restartine the filter
beds and patrolling the conduit is left in the hands of un overseer It is
true that the overseer is given a set of rules and although in the (;pinion
of the Committee this overseer is fairly intelligent and efficient as ap
overseer, they can only assume that he is left to carry out duties which
are beyond his powgrst. fltor bed

The operation of starting a filter bed is in the Committee’ ini
which requires to be personally supervised by an engint?ersifo Ii)sll?eal%:rlo?];e
are of such magnitude as the Madras works are to justify his employme ts
This operation is' too often regarded as a simple matter when };t }il .
become a rule of thumb, whereas it is essential that an experie ag.
engineér should be in daily attendance to personally Derience
operations. Thisis no new proposal.

Supervise the
Any water-works of ey
of the Madras water-works hasan experienced engineer isl;) the magnitude

works, charge and also

ngineers.
al can be

orking of water-
D of the wororks and

® water-works ‘alone,
ngaged for the Madras water-

his duties would be counfined to the supervisio

e clearly marked the
dy map plan, and the staff

Pair the staff apparently

arge of the special engineer

~order. He should be provided wi
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ined. His pay should be such as to
e the orOpoT }’zzn: ar:)fb:ng})xfggl}and in adgitiox} to his pag he slt{lou;dt
atbract the propetk‘ls re%idencg within the area of the hea E‘ig , Sand
be provided wit ha 1£1d daily supervise the working o@ the' erst i
Kilpauk so that he (i(l)as the pumping station. Under, this e_nguifer 12(;1 (13:
other works fhore SEculd be an overseer ; this overseer's d.utgabts. ouhollzlli)d
head works there fl.ou of a conduit, 73 miles long, but his ulles she uld
include the patro HII{QI auk area. The labour employed for c ]?)anmbThe
?i?t Co%ﬁged }fgugilebe 1)111) the permanent staff and not casual labour.
er beds s 1
reason for this is ObVIOUS. ishment is concerned we do not suggest
As far as the Red %il(%llsreggaglf};dditional argument for f%lg t?%%m;ﬂg
any change but we COnin sole charge of the water-works that bo She
ment of an engmeeglter and Red Hills lake area require mo&'gt.cons aTo
condm@,.roughlng,q a p’a,rently possible under present cl(in i 10;105. Lo
supervision than Ltholz'ouah inspection of these works we ave gunl()l sed
facihtagel fhe IlI;(():geaJn inspection path along the conduit and ar ,
in another p ) or margin. .
lake within a 1,0,0? fiet‘%tutil‘l,g&z[i thebcondgi‘q line can be En:l?ecfiid
From Red‘Hﬂ S fg and from Kilpauk to _Vlll}vakkam c(>1n<i3 0 ; Z tcr oiy-
by the Red H1llst auted to carry out this inspection. TheT }:111 }E} 0 Ir)n frol-
overseers can be e% the lake is a most important one. e f(:}rﬁl frec
ling the margin Of the amount of trespass on the foreshorelg ef B 0
from observation O from the bund, think that the pa.tro% 1nd§,r 0 is
i.e., across the lake E area of the tank is not as effective yt.lone 13)8 it
part of the catcht}l;enthink that it can be effectively done unti anpusg r
should be nor do they de around the lake so that the ovei'see; (1:331,1 use &
inspection path ISV\I’na- ttach much importance to thisand a St? t}(;' ke that a
bicycle thereon. efdthe work of the overseer. We do Iﬁ) 'tlin « that a
iy of e 050 for this overscer is sufclont Sperialy WL L Sy
ay ol hs.4U—= . eporting o
gel}fed t}ﬂ hedi_silgist?c? Iézﬁ)éﬁcfg 1;ﬂirile}s(‘)erpzr"osecutions when ordered to do so by
of the Act an S . .
the President. . a bacteriological assistant with a
he Tlie fgci);r1;Oégtiggofﬁgg;date%%lgzuk so that daily investigations can
i e( . A : .
‘?)leug%blt)'r{edout on the quaht}t’ of ghfarc’raétez{umber of scour valves will be
On(fhe ((11 it,slfgigl:l;tils%?n:}?afgés will have to be more frequently opened
ired an > ) -
I_.Pi(tlgis will require a }argﬁ‘ fs(f?fr;len who seemed to know theg l;il;lnes tﬁf
With the. exce;gttl OEch men should be of superior stamp and better npignt.
(fommittee think t tht the overseer establishment reqqlrclals n}ﬁlpéove ment.
They also consider 5 s?tion to lay down the numbers (;1t- t 2 hsea,nezg%v ired
They are not in a POaS this will greatly depend on ptw the new works
for the dlstrlbutloflfl Joyed on waste detection is qulde 11}3 q o not
progréss,  The St?l lfxiléli)t requires to bo reorganized %n tPuf é’é‘o’sophoﬁse
Bootng o hooping with it impertance. Ve et 00 oL 200 otie
ooting 1 > . an e L
connexions only 9Oof dﬁi mleggr?% per };nnum. The whole of this (?o;;sg
to the large SUTh O, & ion establishment should be ‘ reo}x;aarﬁlz% d and
servicﬁtanddg 2sasstﬁpegint;enden'o of house gerlf lc:iégllgstigdﬁidogespongible
brought un ensem and he 3 .
a f Rs. 300--500 per MOA=C" ~ and the keeping of the same in
?Oiaéﬁzyﬁiing of meters o BOUSS :gr; lsﬁfis;:able staff for the purpose which
to be added to as the number of _meterz. 1ncr%a:§t
will naturally have 10 7 quite sufficient during the mspecllotllll " d
The Committee obaerz Y be confident that there are ssevera13 ougs}m)x;
distribution system bt to be metered at the earliest da et E')OSSlb lft
connexions which (‘i)}l}ﬁculty of obtaining meters (Lt the pliese(?arrlmgut b
They rec‘()lg“tffug,heshould be made by the Corporation to y
every endeavour Sh

6
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vigorous meter policy and the cost involved will be amply recouped from

the additional revenue obtained from charges for excess water consumed at
house services.

We would also point out that the early metering of house services
and the supervision of them by a competent and adequate staff has an
additional advantage besides the obtaining of more revenue. The result of
carrying out this policy will mean a large reduction in amount of water
consumed per head per day in the city because waste will be ‘largely
reduced. The result of reducing the water consumed per head per day to
a legitimate demand will mean a large saving in the cost of pumping at
Kilpauk (estimated by the President at Rs. 40,000 per annum for every
gallon per head per day saved) and there will be no necessity for the
Corporation to construct additional filters, clear water reservoirs and
other works in advance of the legitimate time. The Committee feel com-
pelled to say that this policy advocated by them should have been adopted
from the beginning and if it had been adopted for say only one quarter of
the house services, the city would probably not be using now more water
per head than the works were designed for and contemplating the
provision of no less than seven additional filters. ‘

VII. CONCLUSIONS DRAWN BY THE COMMITTEE FROM A
STUDY OF THE MADRAS WATER-WORKS,

In putting down our conclusions from a study of the water-works we
desire to preface them with a few preliminary remarks. In the first place
we have been considerably handicapped by the fact that we have had to
carry on our official duties at the same time that we were dealing with
this important question of examining the Madras Water-works and
studying the defects of the system. - The reference made to us by Govern.
ment embraced the whole of the works involving inspections, the taki of
samples, analyses of the same and a study of the results. This I:vgork
had to be carried on by us in our spare time and consequently the
enquiry covered a considerable period. At the same time it wa,?; not
one which could be done hurriedly as time was necessary to obtain the
analyses of samples of water taken under different conditions. Such
analyses had frequently to be followed by an inspection of the works
so that correct1 conclusions 1]riﬁ!;,-*htd be drawn fr
following conclusions we will condense our remarks asm _ ol
and furtl%er information on the points brought to notice anclil (i)l:;ha:;' gg:ssl;ble
will be found in correspunding paragraphs in the body of the report ns
: (1) RED HILLS.

We found the Red Hills tank to be a satisfactory so
supply to the City of Madras. Proposals are in cogem;fa?go(f ggftgr-
creasing the storage capacity of the tank. If this ig found possible ; fltg-'
detailed enquiry of the excess quantity of water, if any, from the dt’ -
ment area, we support this policy, but at the same time “wish to sa; cat}(ih-
the extension of a tank should not proceed by many years the p, y that
for such extension. We have generally found in dealin cessit
works that the supply of water to the city

h g with the water.
18 more than j
more than the quantity for which the w an 1t should be anq

ater-suppl . :
works have been designed. We.deprecate the co g the drainage

nti : .
and consequently we deprecate the extension of theni{lg(ril Cﬁﬂolfs il;lskPOIICY

idea is to continue to supply more water to the hk if the
they are entitled to receive. : Present population thgp

We have found that the quality of the Red Hills t

whole good, thanks to the large area of the tank anznfﬂgaétlfiggnon the

om the resultg, In the

~ with the water in,

swamps should be
- the conduit line.
- duplicated and prov

. drainages
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Omi;)e(i;%l:':n :ﬁd::égn&all‘g;{i around the margin of the tank 1,000

feet wide should be acquired and that an inspection path should be formed
g e e | 1f Cholavaram tank
f the supply channel from
should (li)ei gggge?zggn;{lzg the aregpbetween the Tiruvellore road, Red
Hills village and the tank margin ; 1 versoor should
taff of ten lascars and one
be reorg(;;)nliﬁ;l:g t?gp%eﬁggllﬁ%hs proper uniform, mustered regularly and

i ) uently by superior officers ;
thetr W(();l%{ Ellllgtc ltflig irni(l)f:gfari% Kam}lradyapalliyam be removed further to

i this
d as an alternative temporary measure
Erlillelggstb%f Eggcge:ingnbgﬁ%eagides to prevent access by the villagers and

their cattleotzﬂt 2%:;2,1»{ _Y]‘ﬁexl)'vi;thdrawing water from the outlet tower to
e .

. i ives should be protected by screens anfi the
the rougllun% gil{)t‘?:tﬁe;vlggrligzl should always be used, anyd((ll(iﬁcwilcy
upper vif V% o Supplemented by a partial opening of the mi 8 % va, ze.
%ﬂ:%%?toym s;la,l%e should only be used when, owing to low level o water

Dl ecessary. o
in the tank, %}33181533?238%3?1{0nthe ine%iciency due to their small

: i ~inch mains from the lake to the valve
size of e Sco%is%rrj;? Stgnpg};si%ltnll&inch scour pipes and asf;i lg;he }engtl;
house, it is n,e(; fromn the valve house to the roughing i er is no
of these. n[laja:lll1 at present the valve house should be shifted dasdne?rﬂa;:
;%%gfgg t?the roughing filters and the new scour pipes provided a
uew site. (2) ROUGHING FILTERS. iod oo D leaned

3 tone in these filters had not been cleane

* We found thgg» ;ﬁg ?:%::i;%regna.ted with offensive dg};ﬁ&b oi iqt,
S O d a- serious deterioration 1n the‘Quallt? o ;'Wate in
etc., which cmﬁiihe filters. We therefore recommend that br(:i en s lone:
pﬁ“ﬁ”ﬁ?{ %I;gused in these filters but that they should be used simply a
shou A

" tanks acting as small sedimentation and sunning basins. The stacking
anks a

in i 1ter
Ve : st the walls surrounding the roughing fil
of materials in alﬁguvf; zoiggéﬁgowed 50 as to prevent the entrapcte _of frogs,
and weir basins 8 The drawing of water from, or other interference
ste, into the Water.these pasins must be prohibited. Certain teakwood
the openings of the side conduits and the entrance 1(:10 :ﬁg |
shu_tters tgu%o:ﬁould be provided and the roughing filter basins an :
main con

. be emptied every six ‘months carefully

ereir a(il dofogg;ﬂgz;)ggilggslgﬁgnﬁ wasﬁ)ed or washed w1th a coaﬁ of white- |

gvggflemade' from freshly Scllaléﬁg lrlgllghing filter basins should .be cleared
€ Tﬁe«‘compoul}glsagﬂlgits should be filled in, roads and necesiary pai;h: ‘

of surplus materiuna wall constructed around the area, a gafe or gate

gggf((liédaa:gnggg compound maintained in a tidy condition. ..~ -

- (3) CONDUIT. - Lo

An inspection path shduld be formed on the line of the conduit from

n ins

X lake portion which can be inspected
the Red Hills to Kilpat & exce%&}fgr. %ﬁe co:fduit passes through swampy

“from the inspection boat. en

m . llowed to stand nearer the walls of the’
ground, water I%h%gl%n(f)gemn% to carry out this the bank a}gilg t-}(:ﬁ '
conduls than it should be suitably extended. ‘Whene.ver‘posm e su
line.of the condult & led up or drained to prevent staggatmn of water near
i:111‘1;39 t,hI;;ee gsyphons on the conduit should either be

, laces at its usual gradient and the cross -
should be reﬁglﬁtggig%‘iﬁ; t{,‘:‘;ﬁ%ﬁc the construction of syphons on the

L e

ided with meanssfor emptying them or the conduit L
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conduit should themselves be syphoned under the conduit. These works
are necessary in order to minimise or prevent the deposit of silt in the
present syphons and for which no means for its removal exist at present.

All loose stone manhole coverings on the conduit line should be
cemented down and the bank over them made up. The iron manhole
covers which are at present fastened from inside the conduit should be
altered so as to fasten from the out

‘ side to facilitate legitimate inspec-
tion by the water works staff. The inlet ventilators which consist of
grated hinged covers, easily opened, should either be alt

ered by building
a suitable masonry block over them or what would be more satisfactory
they should be converted into air inlet pipes similar to the Cregan air
outlet pipes at present nsed. If this alteration requires

] the lengthening
of the present outlet ventilators this should be carried out,
The two villages on the conduit line, Sulur

pet and Puttavaram should

be provided with wells supplied from the conduit, and the service con-

nexion north-west of the filter beds at Kilpauk should be extended as far

as manhole No.54. The Committee recommend that this area and collec-

- tion of houses near manhole No. 54 should be brought within the adminis-
tration of the Corporation as

it is too close to the. filter beds to be allowed
to extend as a village-site uncontrolled by the sanitary authorities,

The whole line of the conduit must be efficiently patrolled and we
recommend the checking of this patrolling should form one: of the
duties of the superior staff who should submit g weeldy return to the
Corporation. The conduit, in our opinion, should be cleaned out from
end to end and when analyses show deterioration in the water passing
through the conduit, it should be inferred that deterioration is due to
collection of silt or other foreign matter, or possible le

akage from swamps
or interference with the water in the conduit by villager. 1N

i . C villagers which insuffi-
cient patrolling has overlooked, or possibly the entrance of ingects or other
vermin through the ventilating openings.” In the latter case the openings
must be protected by screens. .

The Committee are not satisfied with the arrangements for screening
the water as it enters and leaves the conduit especially at Kilpauk as the
risk of frogs, crabs, fish, etc., entering the filters ig considerable. The
Committee would recommend the provision of double screens at the
beginning and end of the conduit so that at no time would there be less
than one screen interposed. A guard wall should surround the outlet of
the conduit at Kilpauk similar to the wall around the filter beds to keep
out frogs, crabs, ete. |

(4) FILTER BEDS.

Inlet conduit.

We. found enly two manholes on the inlet conduit one at each
of the right angle turns—we were unable to inspect the inside -of the
inlet conduit except at the two corner manholes—and the overflow man-
hole at.the end, where the presence of silt was detected in all of them
We consider there should be a sufficient number of manholes in thig
conduit for inspection purposes and cleaning out of the same, The
covering, consists of a 4-inch cement concrete slab, where thig Passes
under the road, there is a possibility of leakage of surf

: ace wat :
should be -examined after manholes. are provided. We Woule(i‘ B eohis
manhole .on this conduit at the inlet to each filter, ;

T ! Prefer a
might, with advantage, be placed in this manhole w € 1nlet screen

hic
a protective wall similar to that around the filter bads, > *20uld have
. Air inlet and air outlet ventilators should be
ventilation exists at present. The conduit should be
out, the period being determined from inspection by

_ Inlets infp filters.
. It was observed that the guard wall at the inle
been cut down resulting in the scouring of the sa

.provided as no
Periodically cleaned
the superior staff,

t of each filter had
nd of the filter bed.
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' ; h a quarter bend
. . . ter the inlet chamber throug .
The m let pl‘f}? tsll;l?rﬂaléi (f(l)lw?wards s0 as to prevent scourmi{hot t}gioililz“frag%
with its m(:lub the water when entering the bed as bf vThe ¥ o
of the san y*iall at the starting of a filter, is considera ei recaution
agprogch,qﬁ%ll)ﬁa bey provided with a screen as an additional p
er s )

Zgggllst entrance of frogs, crabs, fish, etc.

The filter beds. » ’ ortals
i igoing up a filter bed that the materia

TI&%C&) rilrin ﬁfe: fs?)lxlrllledwltl)gt dli;’l%slf‘abl ]i)na(lim((laré' Itlﬁzte@(;n(;t otfht?h :Iili(%ggr
drains an ing extended to _
draing o e br?ik?}llr:go%g:tbgﬂﬁt of them and the space dhell;e Yﬁ:
e pied ) sttzlp;pe superimposed sand. From reports per;xse_ ‘fro}1;1‘ the
occupied by the bsex}?ved that this construction was a d.epa};1 .ur;a from the
Oo_mmﬁ:tee tbey 0 nd was made with the object pf avol tilnb obseIr)ved _
Ly s da wn the side walls of a filter, which also they obseryed
L peetaWiriad d%or tho same reason. The Committee have n1 (t) OJf ction
o he D battgri but they consider it proved from the r%szlh .Sﬁlter heolr
ot bafcterml,l,. t the 3-feet margin of sand on the floor Ott 'deh tor s ¢
ilngesﬁlgafll(g;rtﬂ; responsible for the formatl?in oé s;:ll([i)l,}u;: Wehichythe;?e ié

S ke t i ' stitutes a “dea

ey o m.argu; gfaiii'l.ld 'i‘jggsg(?mmittee are satisfied that no f;lrttllll:;
partial Smgnatloilhz battering of the walls was ad\_rlsablte,_ 111(;)1')55}1l o they
D avincet thant ‘even this Wwas necessary. Expemmerlll 8 %de he King
-com{mced e h%wn that the theory o_f creep down t (i{ qdll o walls of
Inf?f:tutii }fl(é)l‘l‘lrﬁds in practice not to egi;t }On a pr(;geg)}; 11?171(;11;; (; (lger. W2
found is 3-feet marg .
fOutlllld ffll'lc:)lo' li);(lalgs 23(1)1‘;:320 ?hé) ft’(;oll'lr;lsation of black silt to a depth of nearly
in the

hes : this black silt was very offensive and smelling strongly
four inches :

D

sio tion of black
here to the occasional forma d.
in our report bug’ ,W?il;}ldé ﬁggef this deposit was only occasilopally f&:e]fid 11)?
silt In ofher pafl bis due in our opinion partly to stagnation dca sed by
other parts anf depth of broken stone underlying the lfan‘b‘ ¢, Quring
in?*u_fﬁCie(Iilgsyi g th:pdepth of this broken stone was 14 inches but, du
ggégclllll?ion; th%s was reduced to 4 inches.

~  Filtering sand. : o 3
We have referred in detail to this in the report. We find the sand
e

Iobaretted hydrogen. We have gone into this question in more detail
of sulphure :

‘ than specified and was not washed as originally intended.
is coarser

. . f oxide which is
. tion of iron in the form o .
T "o by the decomposing albuminoid nitrogen in the raw watcr
acted on ion of black sulphide of ir ,
TS tge i%r;n ?:101)1;0(11106(1 at places where the frfee; a?l?l?t%tovgt?g;
phuretted -hy 'r-o(']’ appendix §) It would have been prete source the
1s refarded. (V€6 oxll)g containing less iron. From Whaittqvelt.)efore' being
5 vzihlterbs a%%doft should be washed free frotifl' gﬁl nﬁllgézrliln «lressand o onl’}a’
sand is obtal The thickness of the filtering .

i filter beds. “he L ider that ‘the filtering sand
placed in the Committee consider . 5
2 feet 4 inches aclllgc;; lglelleow 92 feet to secure gQOQ fgsults’;c(,) lgl seélgclz:g
should ?Ot sta;iang purposes means that the ;f;lnd (;g ;)lth‘ g}’ew ater over the
margin ior is usually the case. 1he _ ' t and the
more frequently than lﬁrfp his depth might be reduced to 3 feet and t
sand is 3 fect D Inches ght be wtilized in adding 3 inches to the Ofll.}fl’;;‘éﬁ

inches ing it 2 feet 7 inches and 6 inches '

sand layer mi}knlllgésltiisﬁ;%zd of 4 inches as at preisent. blnkglﬁe s]f%gtgrlg;zg'
making it qu 1(? (i}nc.hes should be utilized to proYlfll{Q a d’I(:;' drains,
this depth o h to 1} inches on the top of the bric I'Hi;h eculiar nature
of g%llige %!(l)?xizmittee after careful cons1;i}(13rqt10élcgilil ten?cspin the filtering

e ? . | o N t

v ts effects on the 1r .

o fihe M?ggﬁzgiatg :hrflkl t?ha.t ventilator pipes should be prowdgd for
fand, are _
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* ventilating the underdrains. Before, however, adding these ventilator

pipes to all the filters they would require further proof of their necessity.
They accordingly recommend that one of the beds, when their other
recommendations are being carried out, should have six pipe ventilators
fixed to it—there should be three ventilator pipes on each long side of the
bed

In carrying out the alterations to the filter beds they would
recommend that the work should be done in the following “order :—
(1) conversion of the 3-feet margin by extending underdrains and broken
stone to side walls after carefully removing the 4 inches thick black silt
layer, (2) increase to the depth of the filtering sand by 3 inches, (3) increase
in the thickness of broken stone under-layers by 6 inches, (4) screening
and washing of the sand used in the filter beds ; the original standard

grade of sand to be used, viz., the filtering sand to pass through a screen
of 30 meshes to the lineal inch and be retained on a screen of 50 meshes.
to the lineal inch. |

Formation of filtering skin.
From the experiments carried out on bed No, 4, the Commi
consider that the following should be the rule for cleaning a,n(;.) 1;}1;}1&‘0;13:
a filter in the Madras water-works :—When a filter is put out of action.
which will be when the filter head has reached 24 inches, the inlet valve
shall be closed and the water in the filter bed allowed to fall to that level
which is limited by “ the travel ” of the filtered water outlet. The scour
valve shall then be opened so as to lower the water level further at the
same rate as the filter bed had been working, i.e., at 4 inches vertical per
hour. The level of water shall be lowered

until it is 2 feet b -
- surface of the sand. The surface of the filteri elow the

Ing skin on the sand

then be allowed to dry in the sun until the ﬁlter%ng skin is .comp?;}'gl; }(liarl}}
and is curled up in the usual manner. The filtering skin wil] then be
raked into heaps, using wooden rakes provided with hoop iron protectors
Lines of planks will be laid lengthwise on the bed and the heaps of
filtering skin will be removed in baskets, the coolies walking on the
planks. These baskets of filtering skin will be deposited in a pit provided
for the purpose and of such depth as will prevent the blowing. about of
dust from the pit. A depth of 1 inch of sand will then be removed from
the surface of the bed under cleaning. The operation will be carried i Lt
in a similar manner to that adopted for th.

but the sand will be deposited in a separate enclosure where it will be
kept for re-washing and use again. If it be decided it would be cheaper to
supply fresh sand th place of utilizing the old sand after washing, and
this is preferable if possible ; the old sand should be removed from the
filter bed area and used for filling up low-lying places in the neighbour-
hood. This sand on no account should be kept lying about in heaps as
atter drying in an Indian sun objectionable dust from these heaps is'liable
to be blown into the filter beds.. As soon as the 1 inch of sand has bee
removed from the bed the planks will be removed, taking care that nn
depressions are 1éft on the surface of the sand ; Wooden rakes should b0
used to fill these. The raking should start from one end and finish at the
other. Experience of the working is necessary to determine howulong thg

~ before fur :
Whether it is also necessary to completely empt utther action”and

0 the b '
floorlevel. The Committee observe that it shouslrd od of water to the

be possi
to prevent crows entering the filtering bed at any t};g;;;ﬂﬁe ligzgélse _
fowling piece should be used. We, however, think that, the addii?’ o ai
screens which we have recommended’ will. keep out of the filter bedmna
frogs, fish, crabs, ete., which the crows enter t S the
starting a filter the following shall be carried o

3: dried bed to catch. In
The valve on the pipe from the filtered wates

80 as to fill the bed with filtered water from belol;v(fondulgslglle} Ev?a%gf 111131«-
nlet chamber the

risen to the level of ‘the top of the guard wall of the i

6 removal of the filtering skin -
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i water conduit shall be shut and the inlet
1n11et vah::lalef r(;n; tfl;gnfl };11;5; ?ﬁlﬁltered water conduit shall be openedd:a];ldlt}.léal
vadvgﬁ)nd Wi&r‘zhe raw water. If necessary a line of piping should be lai
?I'Qom thee steel tank to supply the filtered %\gter if tl;t?elre‘srﬁ%) glf (;}tl)g ;%11(1)1\% ég
the filtered water conduit is insufficient. eraw w should be allowed
i for three days. At theend o ‘
o Standlqulsﬁ;?{lge?gpgrlg(li) :((i) gg to run to }x;vaste the water in thle ﬁlte;’ub%d
80011111* vatvei)f 1inch per hour for the first day when the scour va §e wi g
ssed m g the valve on the outlet regulating chamber pipe shall be 0}%91;?1
oy and off the water in the filter bed for the second day a \ the
rate th2 'ra'vlires or hour, the third day at 3 inches and fourth day a %
i © te g)f 4 inches per hour. Simultaneously with the opeﬁllillg g
me}x1mi1m ;ﬁe valve on the pipe from the inlet to the filter bed sda Thg
tally apor d so ‘as to keep up the level of water in the filter bed. Ihe
Koy %p((aine ill now be in full working order. The weirs in tl;e pta t?ﬁs
Eggflatgr izv the outlet chamber shall be adjusted to work the filter a

4 inches per hour.
rate of 41 P Filtering Head.

i ering head should be more accuratély deter-

i Thehmeaiiugﬁggc;);fetgs nggglltlg The arrangement of the floats re(%un'es

et Larger floats would produce more accurate resultswhn ni?,
Zlamgzraé%gﬁld theg filtering head be allowed to exceed 24 mches/. en

reaches this amount the filter bed should be stopped.

(%) FiLTER WATER CONDUIT.

n this conduit for inspection purposes.
Vengi‘{ﬁlgs a;ﬁmill?i 11)3333832393 and the conduit should be penodlcally‘

cleaned. , | .
CLEAR WATER RESERVOIIRS. E .

three of( (:;)hese. Each of these reservqirs should be clea;ped

b onths and the inside walls and pillars cement or lime

o Y . I?e‘ two monghs one reservoir vyould be undqr cleamnl%.

Washed, oy :ﬂa;grrs in their present position, mmp}y flat gratings on ti: e

D om0 en to objection. as storm water and impurities may e_n.iz
e 'Opthrough them. They shoud be closed and the I'Oqlli;ISl.

e reservm;ided at the inlet-houses the windows of W‘hlch sliozzld_. 2ﬂ1;,1

the H'ﬂet p?screens and not left open as at present. The outle Vtra(ialnt ré' |
o o o roct 2 or 3 feet above the ground level. _.ﬁ."»These vsn. ?1 1(1)0'9

ﬁ)ﬂ?c%ngépgg ]the Creegan type should be lengthened t9:15 feet to ind

o 0%{1Zaélllfrfcalzzrﬁlfltt'he ground instéad of being ﬂat should be sloped and

it would be well to provide subsoil drains on the reservoir roof to lead
it w ! :

i i metrates from the surface. These subsoil
away Subsi)(lil (ﬁggﬁgrgehliﬁo% scour conduit. ~Generally a{]llldml;anll{mlz
draing cou ings for access to the clear water reservoirs sho %d %p
and otber opeil-,l %ually in use. The gauge chambers which are used for.
shut when no ta,h(; last 2 feet of water in the two clear water .reservon;s
pumping out onduit should be covered and not left open asdat- 1?resxe.n .
e the'scour.:s cannot be scoured directly into the scour condui ;omx;g_
These re.sfiﬂo:,el of the scour conduit, consequently no proper .sqqxi.r (;oi.
fl%g:ngl%re eprovided.‘ and pumping by temporaty pumping piani 18

- (7) PUMPING STATION. - .. |
" The general appearance of the pumping station is good but the Com-.

mittee do not approveof the provision of a suction culvert underneath

flo ings therefrom opening directly into the :en' gine
the ﬂooi tﬂ&gdi ,i‘;?,s‘;}’ﬁ’;?f? mt i tain good quality of the water w1t1_111-i m;.lch“
r%og:'.rangelment Further the foot valves of the pumps are at too high a
an arra .

‘Jevel. The result of this is that the suction culvert .and the filtered water
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conduit leading to it and the clear water reservoirs cannot be emptied by
the main pumps for periodical cleaning ; this is an important defect
which the Committee consider should be remedied
The Committee in the re

wells outside the eng

. The suction pipe of a pu houl
extended into one of these pump wells. PP prmp should be

(8) STEEL TANK.
The Committee have said all they have to say about this in the report.
S{lort_ly what is required is the provision of scour outlets and periodical
cleaning.

(9) QUANTITY OF WATER.

The quantity of water intended to be supplied to the City at the rate
of 25 gallons per head per day of the population and to deal with which
the water-works and drainage schemes have been designed is in the

ini he present policy of su ing an
unlimited quantity should be given up. T[t)le Comr%itte}(rz have%%l'aﬁn\?vi%ﬁ
this question in considerable detail in the body of this report and they
will only reiterate here that the fixing of arbitrary pressures between
certain hours at the Kilpauk pumping station is wrong in prineiple
Instead of doing so they have recommended that between the same hours
the quantity of water necessary to supply the varying draw-off of the
City should be pumped and they have shown how this can be done in
giving a supply of 13,000,000 gallons a day to the City. In the event of
such a supply being found insufficient on any particular day so as to
maintain sufficient pressure at the

ends of the distributio
Committee would point out that this disadvantage can T oystem the

be i
the usual manner, namely, by the regulating of the sluice ngr\(ra;: (:)Irlietlllg
branch’ distribution mains so.as to provide as nearly as possible a satis.
factory and equitable amount of water in the various sections of the (it
They have seen sufficient during their inspection of the distributig;
system to remark that there is at present no organized regulation of the
distribution draw-off such as they have indicated above.,

The Committee recognize the advantages of adding Deacon’s waste
detecting meters to the distribution mains of the City, but they do not
think that the introduction of these detecting meters should precede the
reduction of waste at house services which can be easily detected by eye
They have therefore recommended in their report '

the early introducti ’
of house service meters. Out of 29,000 house servi o ocuction

ce connexi

are metered and of this 900 no less than 102 are fixed :Izl{ la%igﬁmg%
buildings. We have, in our report for reasons given, recommended the
introduction of more house service meters as early as possible and we
contemplate that one-quarter of the house services -will be metered in the
next few years. We also propose in our report a special statf for the
proper organization of house services and mete

. : s rs and we fores
the carrying out of this policy will result in a large increase Foraooinat

o Two new filter beds. :
As the present filter beds are only capable of supplyj 1 illi
gallons daily and as thirteen million gallons are rg()l{:ﬁ);eragvgee:eeczﬁrﬂnlégg

the construction of two additj "
beds Nos. 13 and 14, lonal filter beds to the north of existing

bution line an

~except on 4-inch pi

- supplie
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(10) DISTRIBUTION.

| (W re of opinion that the distribution establishment requires to be
‘ ea

. . _— rt. L . .
re-Orlgmtllllzeedf‘i?s%dpllglgargﬁeghe Ss?ez?gl(; on the distribution lines require to
n .

in ¢ venient position and the staff
have distinctive nﬁmgegi%llaﬁgpl;l slelocv(;Iilng the p(?sition of each distri-
require to be Sup};l) 1ea11 the valves, specials, etc., marked on the mim.ps.
d atsqoe drawn up in considerable detail for the 1ns:ru201%r%
I%:II?(IV Il.luilg:;gg %Irihe distribution staﬁ.ldlgl t)c}alelsehrmli]i(::dtheﬁ:gpggn%?n 0 of

2t 3 i e a81s . ) ( ]

scomg-ing the dlStr%ngI&n Olélgﬁ; ?-E(l):s for scouII')ing the d.istrlbutlgn‘glpﬁz-
remarked on theba zubmitted by the staff should be printed an de;lnd
The returns to t-e' 1 of tho dates when the scour valves were tc:pene 1 and
contain l.n:formaf the water flowing therefrom. The dlstﬁ})u ion. system
21111?) 3;)3%1;:11()); i(()) dically inspected by a superior officer and the wo

. jently checked.
diStrli{butl%grsga;ir?ifzegzlfg (’;16:3 oécrher water-works tools should be more
eys S :

readily accessible. valves at present in the system is out of all

The numbif]eofez(‘{filgments of an efficient system. The Oorillrrn%ggg
proportion to the 23-inch hydrants are useless for scourmg P p1 es
are satisfied that es In all’larger sized pipes numerous scoler. vaxi: s
hould be fixed ; thgesfze of which should be fixed by the rule— diamete
shou ’

£ scour branch equals half diameter of pipe to be scoured plus 1 inch.
of sc

valves should in no case be Jess than this and in specially
'fra}}: Oggggfe Cirm.lmsm}lll cs: tlggriggut}g Bgrtrg;);e-scour valve outlets Whicg
. The C?ﬁmlpﬁzgnifaary tanks below water level, 1n1\;o ﬁf?&ﬁ? ;1;; 1
discharge mva)h:are the outlets are blqcked with soil, ete. . P
:1?;?111.(%) %;3:’ free outlets above risk of contammatpn.

11) ESTABLISHMENT. o - |
The Committee have tﬁeen impressed during their inspection of the
e Co

»

at orks with the fact that the maintenance of the water-works is
water-wor.

of di nt officials more or less inde-
ber of different officials more or
divided up amongst a num .

in our opinion suffer from this divided

endent of each other. t’}l;ﬁg E?)Ir‘ﬁslgg XprilIIQIS; it is the intention to have
Woaro ame e in charge of the distribution under the Eglgl(lilegl‘
: eéther parts of the works-are not, we unders ax?Si:iecl)'
of the Corporation. vency. We have no hesitation in saying we gg t of
e under t1e Sam::l’gme%ts will be unsatisfactory. We are cl(;g onel'lnegr
these divided 'M;it go £ the Corporation employing a,.Water-lv;vo&'ld ) glé gor
the urg.ent‘neces O}; the whole system. Thls englnee%f :ho Wategi'l-'vvorks
o I e inhe duty of supervising tho working of the wator works
wholo-time b 3 isite state of efl . X .
and maintaining thel.x(li mcghe\;i?;%‘ilrll the headworks area so that het_cgm

d with a‘t}ieswlvvcfrnkina of the filter beds and the pumping stl;;:i lﬁ?é
_daily supervise aen of exp%riencé in water-works mam&:elz?,ncg nad 1 s
metory should bo in keaping with the importance of tho qutics 560 S
salary snOtt *2 i lass of men. hu : 3 he
Q%%nt EOS ﬂ;’g’fg‘ zggd%%gg; Under this engineer there would be one
attract s

ssistant engineer, and the subordinate staff would be re:prgamzed as
assis _ ’

recommended by us in the report. : : e

KS. DR
| (12) GENERAL REMAR Clae .
_ The Committee would comment on an important defect in the main

control. )
one assistant engine

: it that the superior
. 1D ) . Owing probably to the fact he ¢ )
| pengncea(i)fa%g' Ilv:(ge i];lzvn(l)gx]'iosus Othergduties‘ Eo pex‘f%mg ht;ﬁz’ :{lzr% gilsliaegl;etzg
Stail av Py etia the system and cl luties
(f‘:arl‘y églgys&f:izﬁﬁgrg}ig%tggé, OEUnlesg this duty is performed the works
- form : «

7
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must suffer in efficiency. .‘The Committee have carefully considered
whether they should recommend that an annual inspection of the works
should be made by the Sanitary Commissioner and the Sanitary Engineer
to Government. After due consideration they have come to the con-
clusion that except on special occasions this inspection is unnecessary
because the Corporation maintain a superior staft which can carry out
the duties required if their time were not taken up with other duties.
The Committee. however, would suggest that the superior staff of the
Corporation should freely consult the Sanitary Commissioner and
Sanitary Engineer to Government and take advantage of the experi-
ance these officers have acquired by inspection and supervision of
numerous mufassal water-works. The engineer proposed by us to be
employed by the Corporation for charge of the water-works should carry
out regular and methodical inspections of the different parts of the
system and should record his findings in a weekly statement. We con-
sider that the Corporation should form a small water-works sub-
committee, who should also make inspections at least once a month of the
water-works and to whom the weekly statements of the engineer would
be submitted as well as the results of the analyses of the water. The
engineer would prepare annually a report on the working of the water-
works and submit it to the convener of the water-works sub-committee.
After due consideration by the sub-committee this report would be
submitted by them to the Corporation. These annual reports would form
valuable records of the working of the water-works and containing as
they should all necessary information they would obviate intermediate
references and enquiries to a large extent. We have noted the absence

of a completion report on the water-works as constructed and the absence
of an annual report on their maintenance.

COST.

The Committee do not state the amount of money which will be
required to carry out their recommendations as they have not the time
to go into the matter in detail nor do they consider it part of their duties
but would point out that they have only recommended two additional
filters instead of the seven, the construction of which was approved by
the Corporation. The other recommendations are in connexion with the
improvement of details the cost of which would be relatively small,
although the importance of carrying out the recommendations is great.
There is, however, one important point which will ultimately cost a
considerable sum and that is the washing, screening and relaying of the
filter bed materials. Our recommendation is that this work should be
proceeded with as early as possible and as funds permit. In the meantime

the removal of the 3 feet margin which forms a “dead end” should be
undertaken without delay.

W. A. JUSTICE, M.B., c.M., D.P.H., Major, LM.S,,
Sanitary Commissioner for the Qovt. of Madras.

W. HUTTON, A.M.IC.E.,
Supg. Engineer, P.W.D.,
late Sanitary Engineer to the Govt. of Madras.
MADRAS,
29th April 1918.

APPENDICES.
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(1)—A PRECIS of the results of bacteriological and chemical analysis of 41 samples of water taken k?etweeg 25th
September and 11th October 1917, which were examined at the King Institute laboratory with a view to

study the bacteriological and chemical history of the Madras water from the Red Hills Lake, to the filters and
from filters to the city.

I Set.

o

II Set.
- ; - ~ S Chemical IX Sel.
F E:;S?Sg;tg.t Second Series of Experiments.

: Sources of samples. k| LAY . m b &g | . w Baley (=g .
i BB ESY Ly | o ERJBE 1 Ly iclrs3E s [
a sf2zo|85x 58 |98 55 (55 | 8P |SESIRERINE E g
g 23 SBIEE| Hs |25 |Bi% P8 | %z BssiEcs| ARl (385

5.2 1,497 e Al 25 St | 490 (22, =g g & an Be Py @
K A= f o928 = 2 A3 | gox |8 28 AN R = © 3.2
§ 81E5IS58] B | T8 | E4° SEsl A% |EE8IECs| 82 o wg|bEl
K3 FA |54 BE |§°9 REMRE: gﬁ 282288
Second Series. 1917, c.c 1917, C. c. 1917
1 {Raw ... | Red Hills Tank (4° be-| 25th | 85C 5 No Yth 967 009 | 0 :
low surface) near In-| Sep. vibrios.| Oct. 30 | Present. 0002 | 0:031 | 0-137 \
take Tower,
2 | Do. ... | Roughing Filter Outlet. | Do. | 800 5 Do. | Do. | 3950 101 No |0003 |0-029 0137
3 | Do.... | Manhole No.35 on the| Do. |1400 | 1 | Do. vibrios. .
covered conduit. : .
4 | Do. ... | Inlet of filter beds .1 Do. 11,1560 1 Do. | 9th | 4200 3 No | 00
Oct. N race.| 0034 | o1
b |Filtered | From Qutlet Regulator| 2nd | 1,480 3 | Present. 101;(}:, 1,760 10 Vl%nos. 0137 v
of Bed No. 2. Oct Oct 0. 0006 { 0:018 | 0088 10th 10 43"
6| Do. Frg% gl;qtletg, Regulator| Do. {1,160 | 10 Do. Do. | 1440 5] Do 02 Ock 4y
of Be 0. . " 00 "

7| Do. |From Outlet Regulator| Do. (1200 | 10 | No | Do. | 1315 18 10:098 | 11th |y 5y

of Bed No. 4. vibrios. L1 Do 10007 {0017 | giggg | oo0P-

81 Do. ]?‘r(fmrlx3 fl)\%let5 Regulator Do. | 1920 il o . le‘t 0 43

of Bed No. 5. 0. -008 | o . ct.

9! Do. |From Outlet Regulator| 2nd {1,353 3 No Do. | 1520 03 10020 0-098 | 5th 0 37

of Bed No. 6. Oct. vibrios. ’ 5| Do. {o0og 0015 | o1y | Oct.
10| Do. |From Outlet Regulator| Do. |1,400 3 Do. Do. | 1990 0107} 8th o 6"
of Bed No. 7. e 5 Do‘ 0006 00 Oct.
11} Deo. Fr(f)nﬁ gli}lets Regulator Do. | 1550 9 15 10098 23rd 0 33~
of Bed No. 8. Y Do .
12| Do. |From Outlet Regulator| 2nd 12290 | 5 | No | Do. | g9 0012 10016 |0 qgg 5§§p 0 01
of Bed No. 10. Oct. vibrios. 5| Presen, 0006 | o » Oct k
13| Do. |From Outlet Regulator| Do. 11,050 | 20 | Present.| Do. 62 0015 | 008 %8th 1o
14| Do. | Fron Outist Regulator| Do. (1207 | 60 "1 ] No |00 0016 Sop.
: 0. rom Qutlet Regulator| Do. |12 Do. s - . Sep.
of Bed No. 12 o ° vibrios, 0058 10th |0 3y
15| Do. |From Outlet Regulator 10th | Count . Sep.
16| Do. F(;fm}fe?)uNt?étl?’Regulator od (1288 5 | wo |pt o, | T viﬁ‘I? 0020 | 003y 01
of Bed No, 14, Oct. vibrios.| | 980 6| Do 21| 9th lg 1
Mized. | Pump Suction Culvert| 26th {1,800 | 1 | Do, 0008 | 0-17 0 Qct,
Engine House. Sep. 078 | 30tn g P
18| Do. |Purasawalkam High| Do. {2,200 5 Do. |10th . Sep
Load and Kelly's Road Oct 3,740 01 " el
Junction, I Sertes,.and ¢ .N9 0016 000
II Series, Orme’s Road Vibrios, 8 0107
and Purasawalkam N
High Road.
19| Do. |Georgetown .| Do. 12,190 3 Do. Do 281
. 2810
. . 1
20 | Do. | Tondiarpet Do. 3,400 1 Do. |11ty L8t4 Do, 0003 oots |
21| Do. |Pump Suction Culvert|28th |1,650 1 Do Oct. 5 Do, 000 07
Engine House Sep : . 2 10029 008
22| Do. |Triplicane (Jce House| Do. 11610 | 5 | i 8
Road and Triplicane © | 10th | 19gq ‘
sl p T]E{ig{h Road Ju%%ti(lmz;h D 650 Oct, 51 N 0003 .
0. riplicane +Walaj 0. |2, 0 Vibr . "
Boad and Triplicane 1} Do | . briog 0021 | g1y
%! Do MH{gh RoadN J urlngti(;ra\\,.
) i;ploll:ad(l. 019 Bro Do. 12400} 1} po, 11th | Conqy
25| Do. |Purasawalkam ... Do. {1,350 1 Do, Oct, less, 001 .
: Vibrigg, 0008
7-a




(2)—TABULAR Statement of resnlts of chemical analy

Date of collectign.

9th  Oct,
- 1917,

Do.

10th Oct.
1917.

11th Oect.
1917.

Do.
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Sanitary Commissioner.
I e P P - i s P
x-q o = B -
< =] ' 7 {
Colour and =3 Rl RO T R
olour an 2o | by - %
Sources. transpa.- Eg— ] g i g ..
rency. (%S 18. (5. £ | £ |Es
= — =0y % =] & to
2 |ZE|Es!1E8 )2 5 |8:
& &5 |85 |&F ] & P 5 | <F
I . | -
Red Hills lake | Yellowish | None.|29:0000 7:000 2:000 | 9-000. 4970 | 0-002
water. and hazy.
Red Hills water Do. Do. |28:600] 7-000{2:000 | 9-000! 4-970 | 0-003
after passin i
through rough- :
ing filter. ‘
En(f of conduit Do. Do. |30-000{ 7-000|2:000 | 9000 4 970 | Trace
before water
enters the
filter beds.
Filtered water i Colorless Do. {31-000] 7-000| 2:000 | 9:000! 4970 | 0-006
from Bed | and clear. ]
No. 2. !
Do. No. 3. Do. Do. {27000 7:000{2 000 | 9-000{ 4970 |0 012
Do. No. 4. - Do. Do. [34:000] 9000/ 4:000 | 13:000{ 4970 | 0-007
Do. No.5. Yl(;.llowish Do. (28600 7000, 2:000 | 9000|4970 | 0-003
ut clear.
Do. No. 6. Do. Do. (29000 7-000; 2000 | 9:000 4970 | 0-006
1o. No.7. Do. Do. [28:000] 7-000{2-000 { 9000 4:970 | 0-00¢
Do. No.8. Do. Do. {27-600[ 7-000] 2000 | 9:000! 4970 | 0~012
Do. No. 10, Do. Do. | 29000; 7-000{ 2-000 | 9-000; 4970 | 0-006
Do. No. 11 Do. Do. |29-000{ 7-000{2 000 | 9 000{4970 {0010
Do. No. 13. Do. Do. | 30-00u[12-500! 2500 | 15 000! 4°970 | 0 020
Do. No. 14. Yel}io;lvish Do. (28400 7-000/ 2-000 | 9-00014'970 |0 008
-and hazy. .
Public fountain, Yellowish | Do. | 28400 7-000]2000 | 9000|4970 | 0-016
Orme’s Road. | but clear. y
Public Tap in Deo. Do. [29-000, 7-000] 2:000 | 90004 970 | 0-003
Georgetown.
Public’ Tap in Do. Do. {28600/ 6-500( 2500 | 9-000{ 4 970 | 0-003
Triplicane. '
Tap in Myla- | Yellowish Do. {29000, 7-000{ 2000 | 9-000! 4-970 | 0:006
pore. and hazy. .
Public Tap in| Yellowish Do. | 27-600; 7-000 2:000 | 9:000! 4970 | 0-002
Tondiarpet. but clear. |

ni- I

Alpuninoid
trogen

0031

0-029

ve| 0034

0-018

0-018
0017
0020
0015
0015
0016
0015
0016
0031
0-017
0-008
0-018
0-021
0023

0020

absorp- f

Oxygen
tion

0137

0137 ||

0137

0088

0098
0059
0-098
0107
0 098.
0098
0098
0098
0127
0078
0107
0107
0-107
0098

0-088

sis of samples taken at the instance of the

\

w
: S
g g
S0 . lg
g ; 5 I8
= sl 8| 8 |84
= o < = -
e x = % i
E el B S 8\_5
ZlE|la | & &
‘ ~
¢
=1
1 +
0100' =} o .
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(3) RESULTS of chemical examination of
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41 samples of water collected between 7th and 9th November 1917
from the different places.

o . i & | & g §§
3 B ‘ g | = = 2 2 , g |8
= =) % . . = | 3d Ba e 35 . % 3 2. =2
3 £ BEHIE IERIERE L IR R RE ARSI
L Sources. Eg‘ &2 §:§ gg = £ gg Eg g;eg 2 £ = '§ g,g ;Gg
' ] = -~ - 2 = ar .S = » v—gu ‘. . °
38 28 2| S | Edlsdl 2 | E |BEIZE|ER| 2 |5 | & | & (&8 a
SR c°>§ 218 |&Fla BRI I
o o : 0400
‘ o0l 500 | 3500 111000, 4615 [0:003 {0028 [0113
(| Red Hills lake | 27000/ 7:500 | 3500 . 400
R(eT° Vﬁlvm 97:000| 7:500 |3:500 | 11°000] 4615 | 0-003 {0:029 0113 _
4 Hills e . |
Middle valve) * 126000l 7-500 | 3500 | 11:000| 4615 |0:003 | 0029 | 0113 1 ‘
‘-‘ ed Hills lake . ‘ »
(Bottom valve) o . . 11-000] 4615 | 0-005 0032 |0:113
i R(eg Hills laike 28-000| 7-500 | 3500 .
K OWermos
. valve). on-a00l 7+ 000 | 11:000| 4615 | 0003 | 0029 |0 113
éx Red Hills be- 26400} 7-000 |4-00
fore passing
through  the
< main portlcl)In -
L] of the rough. . .
5 || . iug filter. 4 " |96+000| 7:000 | 4000 |11000] 4615 {0:003 | 0028 0113
.. ™ |'| Red Hills after - ot lowss | 12
2 roughing filter. g 97-000| 7:000 | 4-000 | 11:000] 4615 |0-003 | 0031 | 0 =
.8 Ma hnllstm?g B 1-000] 1'615 |0:003 | 0-029 [0'113
g nhole No. 35. . g . 4000 | 11- . .
: E Sample from E 28:000} 7:000
A end of conduit =z
ﬁ before water ¥
enters intg fcill-
: ter eds !
(general). 97-000| 8-000 | 4°000 | 12:000{ 4615 | 0:002 | 0:030 0123
¢ ot Nbecll 12:000] 4615 | 0004 |0-028 |0-123
0. 1. . " 4-000 Y 4 .
B X b (3500 Fim |voco | 1 ag Dot 0087 |13 ~
0. 0. O " . 4-000 | 11+ o 1
25:000) 7-000 615 | 0002 | 0028 {0123
Do. No. 4. 000! 7-000 |4°000 { 110004615 |0 "
Do. No. 5 21000 7000 | 4:000 | 11:000{ 4615 | 0:002 | 0029 | 0-113
Do. ' No. 6. 26:6001 700 | 1000 | 11:000 4 615 | 0:002 [ 0028 [0113
- 26:000) 7:000 | 4 . 002 0031 | 0113
Do. No. 7 4001 7-000 | 4000 | 11:000{ 4615 |0 : :
B, oot & | 0007000 | 4000 11000 613 | 0002 10028 0115 || Ly | | |
Ty < -600| 7000 |4-000 ) N | e 011:&; sent.
Do, No. 12 @ | 21800 000 | 2000 | 11°000] 4615 0003 10029 | 0 .
3 27-000/ 7:000 | 4000 615 |0:003 [0029 | 0113
Do. No.13 : . e 11-000] 4°615 } 000 : i
L| Do, No.14.|) . 2reu ;% 4000 | 11:000] 4615 |0:003 |0-018 | 0-072 |J
Oi‘ltlgt ofN._ telr 3 §
ved . o. 1. 2 ] 088 Trace \
S 00l 7+ 000 | 11-000] 4615 | 0003 | 0:019 |0-088 [ Trace
Do. No. 201 % 274001 7000 | 3000 | 11-000| 4615 | 0006 | 0016 0088 | Nil.
B No il g || |Tamrom s S OGRS s
Do. No. 4| 28:000|7-000 (4000 | 11-000 4615 4 09 4 08 1 oo
Do. No. 5{; B 56:600| 7000 | 4000 | 11000 4515 | 0006 | 0016 | 0078
Do. No. 6. 3 OO 2000 | 4000 11-038 4615 | 0008 [0015 |0
= 27-400{ 7-000 -615 | 0-002 | 0:017 | 0088
S DO. No. 7| & 27'6&) 7.0)0 41”0 11+( 4615 0'016 0‘088
= ‘Do No. 9. o -600| 7000 | 4:000 | 11-000{ 4615 | (~007 P
8 Do. No.1l. 3 27600/ 7000 | 4000 | 11:000] 4-615 | 0002 | 0013
P . No. 27000/ 7000 14 615 (008 {0015 0088
: Do. No. 12 £ . 4000 | 11-000[ 4615 i
. .§ Do. No. 13. %P g’;% ;‘8% 4000 | 11-000| 4615 | 0002 8-81? gg?g
e S . -Juastern . ,
2 Donﬂsgwgi:j ‘}%‘33‘32‘3‘ 27600| 7:000 | 4000 | 11000) 4615 | (004 | 0°015 {0072 )}
B . entr: . ! =
S o Begarvoir. | J o 06-600| 7:000 | 4:000 | 11:000] 4615 [0:002 |0:029 | 0113 | ¢+
s 0, estern | - 022 | 0088
Reservoir | and bazy. 400/ 7000 | 4000 | 11°000{ 4615 | 0-006 | O
! Do. elevated 2\ 27400| 7-000
ank or Re- ]
Fgerz%ir. oft ‘ "é 98+000| 7:000 | 4000 | 11-000) 4615 | 0002 {0015 [ 0088
Irst ta) or .
pmn;i:.p ) 38 27:000| 7-000 | 4000 | 11-000| 4615 | 0°008 | 0°016 | 0093 | )
e wpint B3 | 41000 | 11:000| 4615 | 0003 {0017 | 0088
T} . -+ . o o
i ”Dolggn rHrn}_l gg 27-600; 7000 » _ ) !
i 3 [} . 1
" boad. ©|| 2 974000 7:000 | 4:000 | 11-000| 4615 {0003 | 0°015 | 0°088 J '
Do.. Tondi ’ y J )
: ‘ . -002 | 0-018 | 0-088
.. yarpet. |} . y : 4000 | 11-000{ 4:615 | 0002
Do, Mylapore Yﬁﬁ"m}; 26°600| 7-000 | B
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(4) RESULTS of bacteriologi inati
S gical examination of 42 samples of wat
9th November 1917 from different places in the Madras Cit;r%?gsgsgpgf;“;;es?ezh and

B o
_ﬂg’ o o % Total
: § 'E“ . colonies " Lactose
21 o8 ource of samples as per label. per c.c. off  Fermenters, Resu ibri
cArtL sample’on| present in how (Pre}:e(:li Z;bgg:eT: W
£ 33% agar at many c.c. ?. nt.)
& |12 3P c.
1 |7 Nov.| Raw water from Red Hills Lake 55 60
9 1917.| valve, 1 foot 2'08 inches below surf;ac:fp 7 60 and upwards. } Vibrios present in 100 c.c..
2 | Do. | Raw water from Red Hills Lake, middle 620 D
valve, D feet 5 inches below surface. o Do.
3| Do. | Raw water from Red Hills Lake, bottom 790 D
valve, 11 feet 4 inches below surface. o Do
4| Do. | Raw water from Red Hills Lake, lower- 940 60
most valve, 15 feet 10} inches below Do.
42| D Rsurface't f d
- 0. aw water from Red Hills La
5| Rsurface of lake. ke, from 60 30 Do.
i 0. | Raw water taken before passing into th -
main portion of roughin%r ﬁlte%. the b0 o No vibrios in 100 c.”
6 | Do. [ Raw water, taken after passing through 1,410 1
roughing filter. ' Do.
7| Do. | Raw water from Manhole No. 35 .. 3,760 1401
81| Do, Do, from end of conduit before 8.300 1 Do,
entering filter beds (General Inlet). ' Do.
l?) Bg. Raw viv;uer from Inlet of Bed No. I. 3,740 | 001 D
. 0. do. 5 3 0.
i1 | Do. Do. do, Hi. 2a0 | 01 Norios present in 100 o.c.
12 | Do. Do. do. IV, 3480 | 1 No vibrios in 100 c.0.
18 | Do. Do. do. V. 419 | 1 Do.
14 | Do. go. do. VI 5180 | 01 Do.
1 | Do. Do. do. VII. 6430 | 01 Do.
17 | Do. Do. S % sa0 | 1 go.
. . 0. . 410 bons 0.
} g Bg- Bg~ ‘(iio- %g{l 3920 } Vibrios pre;ent in 100 e.c..
. . o . 24 1o O
2| Do.| Do do. ~ XIV. w0 | 1 No vibrios in 100 c.c.
21 18 Nov.| Filtered water from Outlet Regulator of ' Do.
0 1917) Bed %0. 1. 1,120 5
? Do. | . Do do. 11 1,630 1 Do.
3| Do. Do do. 111 50 | 6 Do.
2t | Do. Do do. Iv 3150 | 1 Do
Do. Do. do. A4 1,600 4 Do.
2% | Do Do do. Vi s | 5 Do.
. o 0. 1L 0.
28| Do Do o, IX iégg g Vibrios preseat in 100 c.c.¥
29| Do. Do do. XL 2950 | 1 No vibrios in 100 c.o.
g(l) go. Do do. XTI 2:200 5 Vibri_os present in 1(.)0. c.c.Y
3t D"' Do do. XIIL. 1155 5 No vibrios in 100 c.c.
82| Do Do. do.  XIV.l 150 | 5 Do.
Do. | (?) Water from Eastern Reservoir L1 1,530 1 Do.
34| Do, [(?)  do.  Central do. 1 1810 | o1 Do,
351 Do. (D do. Western  do. w1880 | 001 Do.
36 7 Do. | (?) Elevated Tank or do. I 1,490 1 Do.
37| Do.!|(?) do. First tap after pumps. ... | 1,015 2 Do.
38| Do. |(?) -do. Public tap in Georgetown. | 1:620 1 Do.
ig Do. Do. Triplicane ... 1,040 5 Do.
9 f;)({; Do. Tondiarpet ... ‘ 1,230 5 II;O'
: 0.
41 { Do. Do. Mylapore " l 2,050 1 D
. 0'

® Half roughing filter under cleaning.

t A probable experimental error,

(5)—RESULTS of bacteriological examination of eigh
December 1917 from Red Hills and roughing filters,
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t samples of water, collected on 4th
under instructions of the Committee.

ITo_tal c Lactose
5 . colonies per | fermenters L ey
2 Sources of samples as per label. ¢.c. on present in Result of vibrios
g agar at 37° | how many test.
Bg c. c.c.
(7} I —
C.C.
1 | Red Hills, middle valve, & 5 below surface . 380 60 No vibrios in 100.
9 | A tap on south main leading to roughing filter, with 610 30 Do.
materials. ‘ ] i )
3 | A tap on_north main leading to roughing filter, without 460 30 Do.
materials. .
4 | Inlet to west rou%hing filter with materials .- 1,440 15 Deo.
5 | Inlet to east roug in¥ filter cithout materials - 830 30 Do.
6 | Outlet of roughing filter with materials, - 1,280 5 Do.
7 | Outlet of roughing filter without materials ... . 600 60 Do.
8 | From manhole No. I . e e . 1,600 1 Do.
S N [ -

{6-a).—RESULTS of bacteriological

|
& Dates of
collec-
tion.

Serial
numb

-
-

v

swooqm ETUipe GO DD ==
22nd January 1918.

1918
A

>
Morning of 23rd J anuary

8

(]
[o'5]
Afternoon of 23rd
January 1918.

oo 09
0o
.
—_

&
24th January 1918,

(6)—SAMPLES collected on 7th January 1911—See p. 70.

examination of forty-one (41) samples of water taken on

99nd, 23rd and 24th January 1918 from sources ghown below.

Source of sample as per label.

¥rom Red Hills Lake, 93 feet from tower.
Do. 18 feet do.
From inlet of east roughing filter
From outlet of o.
Leakage water at the inlet of west
roughing filter.
Entrance to conduit ... .
Manhole No. Ton condnit ...
Do. No. 1 do. e
Do. No. XXXV on conduit ...
FEnd of conduit (at the Kilpauk filter
beds). . .
End of conduit (at Kilpauk) (same as
above but taken on the following day)

Raw watﬁr f’rom inleg ((;f bed §*0: %I

0 [

Do. do. No. III

Do. do. No. V

Do do. No. VII

Do do. No. VIII

Do do. - No. IX

Do do. No. X

Do. do. No. XI ...

Do. do. No. XIL ..

Da. do. No. XIV

Filtered water from outlet of bed No. 1

Do. do. No. IL
Do. do No. I1L.
Do. do. No. V.
Do. do. No. VII
Do. do. No, VIII.
Do. do. No. IX.
Do. do. No. X.
Do. d No. XIL.
Do. do. No. XII.

Do. do.  No.XIV.
From eastern clear water reservoir

From central do.

From western do.

From manhole e N
From Suction well in pnmping station

. Test tap on mail outlet pipe in pump-

ing station.
Tap in Lunatic Asylum oo o o
Tap near Kilpauk toll-gate

'Iiotal R Lactose
colonies ermenters .
on agar | present in ? Result of vibrios test.
at 37° c. c.e
o.C. v
310 5 ibrios present in 100 c.
305 5 P Do. oo
285 5 Do.
280 5 Do.
1,410 5 No vibrios in 100 c.c.
410 5 Vibrios present in 100 c.c.
370 5 P Do. ¢
290 H Do.
360 5 Do.
540 5 Do.
430 10 Do.
380 10 Do.
830 1 Do.
560 5 Do.
460 5 Do.
1,040 1 Do.
810 1 Do.
460 5 Do.
480 5 Do.
490 5 Do.
440 5 Do.
790 1 Do.
910 | Nonein 60 | No vibrios in 100 c.c.
225 Do. 60 | Vibrios present in 100 c.c,
740 No vibrios in 100 c,c.
905 | Nonein 60 | Vibrios present in 100 c.c.
985 | Present in 60 | No vibrios in 100 c.c.
340 20 Do.
915 |Nonein 60 Do.
630 5 Do.
415 15 Do.
240 | Nonein 60 | Vibrios present in 100 c.c.
310 | Present in 60 Do. ' =
960 1 No vibrios in 100 c.c.
730 10 Do.
880 1 Vibrios present in 100 c.c.
640 5 Do.
820 1 Do.’
560 5 Do.. "
605 5 Do.
775 5 Do.




(7).—RESULTS of bacteriological examinati i i
3 o amination of thirty-nine (39 :
18th to 20th February 1918 from the Madras) ﬁsla;eri'g.l o8 of water taken on
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E; . 'I;otql . Lactose
- ource of sample as per label. colonies | fermenters| Result of vibri
%é P P © otnga ar  iin how many,| o tgst.vxbnos Jamﬁimarksl, i
3 at 37° c. ce.? ¥ analysi.
. : e
1{ Red Hills, 23 feet from | i ihri g
ol 2 et from tower, 18th| 145 10 | No vibrios in 100 c.c. 310 5
2 | Red Hills, 18 feet from tower 220 10 Do '
. | . 305 5
3 | Inlet of east roughing filter 360 10 No vibrios
285
4 | Outlet of do. 380 9 Do >
— ¢ . 28
5 | Entrance to conduit 650 ) D 0
. 0. 4
6 ’ Manhole No. T 540 ) v
7 \ . | { Do. 370 5
I 0. No.II . 580 5 | Do. 290
81  Do. No. XXXV .. 670 b Do ’
' . 360 5
9 | End of conduit at Kilpauk i - ‘
bR S 1918?1‘1 , evening of 395 01 Do. 50 5
10 | End of conduit at Kilpauk, on the 680 i D
morning of 19th February 1918. . > 180 10
11 | Inlet cistern of Bed No.3 ... 550 I D
o
‘ . 560 5
12 Do. No. 5 690 5 Do 460
. 5
13 Do. No. 7 790 1 Do 1.04 .
. 040 1
14 Do. No.9 480 5 Do. 46
. 0 5
15 Do. No. 11 930 001 Do 19
. . 0 5
16 Do. No. 13 810 1 Do. Not worki
17 Do. No. 14 730 1 Do o
- 79 1
18 Do. No. 10 710 1 Do
- 480 5
19 Deo. No. 8 760 1 Do 8
i 10 1
20 Do. .
. ‘ o No. 6 640 1 Do. Not working,
21 | Filtered water from outlet of bed 275 20 .
No. 3. Do. ... 40 5
22 Do. do. No. 5. 340 5 Do, 9
- 05—~ 60
23 Do do. No. 6. 280 20 Do ®
24‘ Do do. - No. 7. 165 | None in 60 Do. 2856
25 Do do. No. 8. 310 10 Do 3 "
X 340
26 Do. do. No. 9. 220 60 Do 215 »
b1 Do. do. No. 10. 430 20 Do -
. 630
28 Do do. No. 11. 490 1 Do 4 ’
_ . 15 15
29 Do. dot No. 13. 510 1 Do Not .
30 Do. do. No. 14. 230 20 Do | et morkine
31 | Filtered water conduit ... 525 5 D ' e
H 0. 'y
32 | Eastern clear water reservoir, 20th 610 ot takkn.
February 1918. 5 Do. 960
33 | Central clear water Reservoir 680 5 Do !
34 | Western do. 860 1 D ' i w010
0. .
35 M::&gle . :pplg;ilze 1;g)l\un hf]i station 520 ) D ™ot
. o ! 0.
abandoned. ¢ ter mow M5
36 | Suction well inside pumping station. 810 1 D .
0.
37 | Test tap on main outlet pipe insid : 201
pumping station. °b pipe ineide 620 ! Do.
38 | Tap in Lunatic Asylum 440 5 1 w8
: il Jo.
39 | Tap near toll-gate 495 5 ° ) 55 8
Do
] . 7 b

57

(8 & 9)—REsULTS of chemical examination of six (6)
30th March 1918 from the Madras City Water-supply.

Physical appearances.

QUANTITATIVE.
Total solids ...
Temporary hardness ...

Permanent hardness ...

Total hardness o
Chlorine
Ammoniacal Nitrogen

Albuminoid Nitrogen = .o .o
Oxygen absorbed (7idy's Process)
Nitric Nitrogen

QUALITATIVE.
Nitrites ... e
Sulphates
Phosphates

Tron, poisonous metals

Physical appearances.

T

QUANTITATIVE.
Total solids ...
Temporary hardness ...

Permanent hardness

Total hardness

Chlorine .

Ammoniacal Nitrogen

Albuminoid Nitrogen e e
Oxygen absorbed (Tidy's Process)
Nitric Nitrogen ..

: QUALITATIVE.

Nitrites ... -
-Sulphates .

Phosphates

Tron, poisonous metals

3 Physical appearances.

QUANTITATIVE.
Total solids ...
Temporary hardness ... -
Permanent hardness ... . .
Total hardness
Chlorine . - . ..
Ammoniacal Nitrogen

Albuminoid Nitrogen
Oxygen absorbed (Tidy's Process) .
Nitric Nitrogen . e

QUALITATIVE.
Nitrites ... e
Sulphates
Phosphates ... .. v
Iron, poisonous metals

8

samples of water taken on 2%th and

i| Tapat the end of . .
Tap in Sullivan
l Mg,layaperumal Stre%t in front of
}| Street next to east . :
Colour and 3 ato of Kothaval Helen Villa near
| transparency. i g Bazaar. §t. Thomé Cathedral.
\ .
L Yellowish and hazy. | Yellowish but clear.
{ Smell None. :‘ None.
L B e
N |
. Parts per 100,000 | dg% 23'888
N 0. - T
Do. 4000 - 4000
Do. 11-000 11-000
Do. 4970 4970
Do. 0002 0004
Do. 0020 i 0018
Do. 0091 i 0073
Do. Nil. l Nil.
]
Nil. * Nil.
Present Present.
Nil. ‘1 Nil.
Nil.  NilL \ Nil. Nil.
! e = = —— - - s
O T f . Kilpauk filter-bed
: ~ Colour and 4{ Unfiltered water. \ filter water condnit.
! transparency’ -— | —
¥ lL Yellowish and hazy. l Yellowish but clear.
o R -
:%Smell . ]\ , None. \ None.
‘__'_/4—‘ —— e - e R
.| Parte per 100,000 | 28000 \ 2700
] ‘ 7 )
i Do. | 4000 4000
Do. | 11-000 \ 11000
Do. i 4970 ! 4970
Do. ! 0003 0004
Do. 0029 0016
Do. 010D 0_‘076
Do. | Nil. \ Nil.
‘; Nil. \‘ Nil.
» i Prerent. Present.
Nil. \ Nil.
- \ NiL L NiL L
|
- R f*~r——'—'~* - - e ". - ‘————.- ——
‘. l ‘ Tap near Kilpaok Ts;}:a:; g)oﬁglllas!("pet
Calour and Toll-gate. No. 2/192.
transparency. |
L Yellowish but clear. Yellowish and hazy.
Smell None. None.
AN - \ O . B
Parts per 100,000 | 740 27000
Do. 4000 3:500
' Do. 11°000 10500
. Do. 4970 4970
. Do. 0003 0004
N Do. 0020 0017
Do. 0°090 0073
Do. Nil. Nil.
Nil. Nil,
Present. Present
Nil. . Nil
Nil Nil Nil. Nil
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(10)—RESULTS of bacteriological examination of forty-six (46) samples of water taken on
28th and 30th March 1918 from the Madras City Water-supply system.

Total
g D(;‘;.Le Sources of samples as per label sotonies fem‘;ftiis Result of vibrios test
é. collec- | § x of samples as per label. pear (;.;:.a(;n ipresent in how esult of vibrios test.
5 tion. | 3g7o ¢, | Mmany cc ?
2 | |
! T
) i I c.C.
1N (| Red Hills Lake, 23 feet from tower } 150 15 | No vibrios in 100 c.c.
2 Do. 18feet  do. v | 165 15 Do.
3 Inlet of west roughmg filter ver | 240) 10 Do.
4 < Qutlet of do. - do. o 165 10 Do.
5 - Entrance to conduit 180 7 Do.
6 o Manhole No. I 210 7 Do.
71| 2 Do. II 280 10 Do.
8|t & Do. 20 320 10 Do.
9| g Do. 23 430 7 Do.
1wl 2 Do. 2% 160 5 Do.
1nl| % "Do. 3l 38 10 Do.
12 N Do. 35 350 10 Do.
13 Do. 46 610 5 Do.
14 ] Do. 49 570 5 Do.
15 1) L| End of conduit at Kllpauk 520 5 Do.
16 155 (| End of conduit at Kllpauk 480 10 Do,
17 || & Unfiltered water from inlet of Bed No. 5 .. 810 7 Do.
1812 Do. do. b H80 10 Do.
191 g | Do. do. 7. 940 o1 Do.
20 || &% Do. do. 13 ... 270 5 Do.
2 (NS Do. do. 12 ... 840 ( Do.
22 |15 Do do. 10 . 650 1 Do.
23 |1z Do do. 8. 720 1 Do.
24 = Do. do. 4. 460 5 Do.
2= do. 2. 980 01 Do.
26 | (| Filtered water from ontlet of Bed No. 2 ... 310 30 Do.
27| . 0 do. 3 285 60 Do
81 Do do. 4. 140 None in 60 Do.
29> Do do. 5. l 205 60 Do,
0|2 } Do. do. 7. 470 5 Do.
31 {+8ad Do. do. 8. 360 20 Do.
211£5 ! Do. do. 10 ... 330 15 Do.
33|24 | Do. do. 12 175 Nonein 60 Deo.
Mg ) Do. do. 13 .. 240 0 Do.
35 ) | Filtered water from filtered water con- 520 10 Do.
L, duit.
36 N {: Eastern clear water reservoir 810 10 Do.
37 ’ ¢ Central do 590 7 Do.
38 | Western w1360 5 Do.
39| Manhole (oppomte é)umpmg station near 760 10 Do.
! ¢ Experimental oil filter now abandoned.)
40 , . Suction well inside pumping station ... 575 10 Do.
41 = l Test tap on main outlet pipe inside pump- 610 7 Do.
, & ' | _ ing station.
42 5 Tap in Lunatic Asylum . 940 5 Do.
431r 5 1 near Tollgate (Kilpauk) . 690 7 Do.
44 ' g l Ehc tap in Tondiarpet Public F' mm- 480 10 Do.
= | tam in Tiravottiyur High Road next to
’ S | - door No. 2/192.
45 S | Public tap in (xeo etown Malayaperumal 790 10 Do.
’ || Street corner, adjoining East entrance
to Kothuval bazaar.
46 | Public tap in S8an Thomé, Sullivan's Street 1,050 7 Do.
‘ near San Thomé Cathedral in front of
J || Helen Villa,
sl

{11)—RESULTS of bacteriological examination of two samples of water taken on 17th Mareh
1918 from Bed No. 4. ,

| Serial
number

[

Particulars of source.

Raw water from Inlet of Bed No. 4...
Filtered water from Outlet of Bed No. 4 ...

!Tota colonies| Lactose o

| per c.c. on | fermenters in Reml:;;{ vibrios

l agar. Jhow many c.c.? , *

|

| ,

ff 1,830 5 c.e. ' No vibrios in 100 ¢.c.
| 790 0 Do.
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(11-a)—CHEMICAL analysis of water collected on 17th March 1918.

Physical appearances.

QUANTITATIVE.
Total solids ... . e .
Temporary hardness .
Permanent hardness
Total hgrdness
Chlorine
Ammoniacal Nltrogen
Albuminoid Nitrogen
Oxygen absorbed ( Tidy’s Proress)

_ Nitric Nitrogen

: QUALITATIVE.
Nicrites .
Sulphates e
Phosphates
Iron, poisonous metals

1) see

r.
Raw water from | Filtered water from
Inlet of Bed No. 4. | Outlet of Bed No. 4.
Colour and
transparency.
i | Yellowish and hazy. | Yellowish but clear.
L
Smell Noune. None.
Parts ]g.r 100,000 28400 27000
0. 9000 960U
Do. 4-000 - 3000
Do. | 13000 12-000
Do. ; 4970 4-970
Do. 0002 0004
Do. 0029 0014
Do. : T 0121 . 0074
Do. : Nil Nil.
i
. Nil.« Nil.
! Present Present.
‘ Nil. Nil.
i Nil. Nil. Nil. Nil

(12)—RESULTS of bacteriological examination of two samples of water collected on
8th April 1918 from Kilpauk filters.

5 Total coloﬁifesl " Lactose Resul
g .. perc.c. o ermenters esult of vibrios
S Description of sample. sample on agar| present in test.
52 at 372 ¢. |how many c.c.
@
1 Unﬁlt,éred water from Inlet of Bed No. 4 .. 1,350 1 c.c.{ No vibrios in 100 c.c.
2 | Filtered water from Outlet Regulator Chamber of 160 Nonein 60 ,, Do.
Bed No. 4
{12-a)—CHEMICAL analysis of water collected on 8th April 1918.
f Filtered water £
Unfiltered water |{= L ocrod water irom
Outlet Register
from Inlet of Bed | Gymbor of Bed
Colour and {' o - No.4
. transparency. | [
Physical appearances.
, | omeatap |! | Yellowish and | Yellowish but
1 opaque. clear.
( o . . »
Smell None i None.
S ) :
e 'y :
: QUANTITATIVE
Total solids ... .- . Parts %er 100,000 29000 28-000
Temporary hardness vr eee e 0. - 8000 8:000
Permanent hardness Lo Do. ! 4:000 4000
Total hardness Do. 12:000 12-000
Chlorine vee Do. : 5325 5325
Ammoniacal Nltrogen Do. 0003 0004
Albuminoid Nitrogen ‘Do. ' 0031 0013
Oxygen absorbed (Tidy's Process) Do. | 0127 0-091
Nl ric Nltrogen Do. | Nil. Nil.
‘ QUALITATIVE. :
Nitrates’ . j Nil. Nil.
Sulphates . . i Present. Present.
Phos phates . e . . : Nil, Nil,
v ,Imn, poisonous metals . . | Nil. Nil Nil. Nil

8-A
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(81)—SAMPLE of sand in use from Bed No. 6, 25 tolas of sample taken for analysis.

tPassed [ Percentage !
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(S)

Letter—trom Dr. J. L. SIMONSEN, Additional Professor of Chemistry, Presidency
College, Madras. : . B
To—Major W.  A. JUSTICE, M.B.,, C.M., D.P.H., ILM.S,, Sanitary Commissioner for

Madras.

i
Number of meshes in the inch. ( Iﬁfjtﬁgeqd } hrough | passing
) intolas. { sieve. |
6x 6 ‘ LT 2500 10000 |
10 x 10 07 2425 a0 |
16 % 16 12 300 92:00
Pao x 20 ' 6125 | 16-875 6750 ¢
130 % 30 CTEn | 950 3800 |
40 % 10 . - (N 700 2800 |
a0 x 50 B 325 1300
B0 x 60 . Eo20 125 5
80 x 80 A N o
100 x 100 . 8 ‘ .

(82)

Dated—the 7th March 1918.

SAMPLE of sand after washing and proposed to be filled in beds, 25 tolas of sample taken

Your demi-official of the 0th instant forwarding two specimens of Madras water.

2. Both specimens are quite free from hydrogen sulphide and contain the same percentage
-0f sulphate. : o

3. The iron content of them both is extremely low. By approximate colour test, the ﬁltgred
water 'contains a slightly greater quantity. Owing howev.er §0 the minute quantity of iron
present not very much reliance can be placed on this determination.

4, In paragraph 4 of my letter of February 12th, I suggested that iron sulphate might_ be
formed and that this would be dissolved in the water. ‘This would probably be the case (ie.,
solution) if the oxidation of the sulphide stopped at the ferrous stage VV.lth formation of ferrous
‘sulphate whiech is readily soluble in water. If, on the other hanq, ferric sulphate were formed
vthis would remain, probably, on the filter bed in the torm of the insoluble basic salt.

- ) . : ; r bed sand before and
ossible that an analysis of the sulphur content of the filter be )
afteri;sitrifié)ht throw light on this point. In view of the absence of hydrogen sulphxde.frm.n the
.‘unﬁltered water, it looks as if the sulphur was of organic origin.  Of course the cgntamlnatlo‘n of
the unfiltered w;tter with sulphur compounds may only be occasional and the specimen I received

'

for analysis.

Passed

. ““ " .
may have been taken during a free ” period.

o les of sand from Madrasg filter beds analysed at the King Institute of
(Ss)—Two sample ; Preventive Medicine, 16~2-1918.

Number of sieve meshes in the inch. | %::zz?tﬁd : through Pe;::;iflaége
i e in 1olas, sieve.
6 x 6 e T e 9950
110 x 10 w0625 24'250 97:00
16 x 16 P C T 2325 93:00
i 20 x 20 o 6f25 : 1700 68-00
30 x 30 o BT 8:25 3300
30 x 40 2375 | 5875 2350
_ ?8 x gg | ?-ggr | 1875 750
) oo 375 B0 .
80 x 80 | . 1 i 200
100 x 100 - ~f —
L : . _ ot ‘

(Ss)

Letter—from Dr. J. L. SIMONSEN, Additional Professor of Chemist i
College, Madras. ot Chemistry, Presidency

To—Major W. A. JUSTICE, M.B., C.M., D.P.H, LM.S,
Madras.

Dated—the 12th February 1918.

» Sanitary Commissioner for

I have had the sand from the filter beds examined chemicall
(i) Nitrogen is absent from all the specimens,
(ii) the black specimens contain a relatively co
(i) there is only the merest trace of sulphate
beds and no sulphide. ‘

(iv) the black specimens contain sulphate especially after €xposure to sunlight and air

¥ and the results are ag follows :—
Kjeldahl determination.

nsiderable quantity of sulphide,

present in the sand from the centre of the

2. From these experiments it would appear that lack of aeration is ¢
colour and it would disappear if there were no “ dead ends "

3. This view contains some support from the fact that there is more j i -
than in the sand from the centre of the bed. This may be due It‘(e) lt?e? f(;ﬁotv};?nblack. san(tl.
changes :—Sulphur (fx:om albumen)—iron sulphide—iron sulphate (due to air oxidati g) ser(liesh(?‘
passes away dissolved in the water. atlon) and this

4. It might prove possible to determine if this is correct b
the water before and after treatment through the beds.

he cause of the black

y determining the iron content of

5. If there is any other information vo i X .
know. you would like me to try and obtain you might let me

. :8end us the adults for determin_ation.

! - ; Topolfay r Bt;;tt(l){m laz’ier
: II filter bed. | (Plack sand).
| )
i ' . 6:091 21659
t e e, per cent . ‘6!
ﬁgl:higlee matter in hydrochloric acid " 9(5;;(1)8 782 20
Fe, O; (oxide of iron) C e - e Oogg
Moaneea Mgd) T Lo . 0034 0033
nesia " '
S\ﬁ%huric aulglydride (80y) ... " 0012 0013 .
Total SO; after oxidising with nitric acid. - 0036 per cent.

licht reddish brown tint in the sand is due to the presence of _the oxide of irpn.
gg %ﬁ?ssofideli)f iron exists in an easily soluble form and can be got rid of by -washing the
.Sand(gv)lt}'ll‘l?glgl.'esence of the sulphide of iron is responsible for black colour ot No. 2. This black
colou;- fades away, if the sand is exposed to air for some time, but is liable to return if the sand

is not washed.

(P

Letter—from T. BAINBRIGGE-FLETCHER, Esq., F.L.8., F.E.8., F.Z.8., Imperial Ento-
® mologist, Pusa, Bihar. ) . - .

To—the Director, the King Institute of Preventive Medicine, Guindy, Madras.

Dated—the 11th February 1918. .

No.—1148.

< o letter No. 3668-1B., dated 30th ultimo, I have the honour to inform

. :}lellt}fzfgx;:esg:lg (I))l;r you are those of a hydrophilid bee;tlg which frequents rivers and
f)ggds ?see Professor L. C. Miall, The Natural History of Aquatlc_ dnsects, pp. 61-93, edition
1903). o e £ . o
f the aduits reared from the larvae, itis not possible for me to give their

'}in glieizsl?:;’fi(?n. If more larvae be available, I should' like to have them packed in a tin
j::: l \sit}f holes containing moist aquatic weeds. Or you might be able to breed some out and

— THE IMPERIAL ENTOMOLOGIST, Pusa, Bihar. .
g‘sﬁf{he f]g(;xl:ctor, the King Institute of Preventive Medicine, Guindy, Madras,
Daetd—the 8th May 1918.
No.—101.

i to your letters Nos. 3668-6/13 and 3668 of 1917, I have the honour to
inforglt;lozeftf:tn:lfe I:rzae are those of Caddis-flies-Trichoptera. The adults belong to the group
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Trichoptera, Family :
y Hydropsychidae. If you wi
A . 3 7111 a . . .
1 shall have them properly set and identified for youl'range to send me adult specimens in papers (13)—RESULTS of bacteriological examination of fifty-four samples of water from the Madras city
(P,)—RESU ' T , ) Water-supply system collected between 16th and 18th April 1913.
2 taken‘fr ([)AITJSB((:fl r;ﬂfce;[ eye and microscopic examinations of the sam ’ 4
- 4 and of Adyuar water and experimental filter g fples of sand l Total | Lactose
Sample of surface sand from near inlet of , urface sand. X Date of | colonies | fermenters | Result of
rotifers and vegetable filaments and de’lz)r?q {lf ]ied No. 4—contains diatoms, desmids, inf : ,,_B Source of sample as per label. cgllec~ per c.c. bpreient l;‘)r vibrios
atie A3 oy e $in large n : o , 1nfusors,. i ion. | onagar jabsent in how test.
lm-vai‘eS of a(}uam/ flies (possibly chiroronudae.) umbers, in addition to numerons reddisk’u g g l at 375 c. | many c.c.? o8
yample of surface sand fr > i )
large numbers, desﬁlidssagélj'y (n‘n ‘nem middle of one side of filter No. 4 . . T T A : i
and debris, in addition to the red and rotifers comparatively fewer in nu fcoma"‘“ diatoms in " : | ce. |
» n to the reddish larvee abovenamed. urmber, vegetable flaments. 1 | Red Hills Lake, 23 feet from Tower ... . v ) ‘ - 195 15 N
égc}z)wlnple of surface sand from near outlet of filter No. 4 ' ?3 Inl [f)‘;g, t R 18 }f,eet F 1td0' s i 5‘118 1(0)
vegetal y e . A T Avo, i ; : t D) i ilte . Y
g Zd e ﬂametnts anId fdehrls. desmids and rotifers very few in I_lzlcxgggln:(\c}lat"ms and infusors, .4 nﬁo,o Wa:st oug (111(15 Hher 995, .10
yar water.—Infus v i y NC Larve seen. b . , 230
Film removed fr o m:esent In very large numbers, diatoms comparativel . : 6 Oq%?;f * %a::t (}1?)- < = 260 18
Algz and egg cése;: ar(:(’in I;;I())elﬁmﬂltfer.—Contains diatoms and infusors in ' dy very few. ’ Z E{ntr}::nlce;&o c%nduit e | ﬁ% g
of aquatic i ) consi 8 anhole No. . . =~ p
4 msects. erable numbers g | RN RO T e e e | P B 215 -5
- 10 Do. No.XX < 210 5
—— 11 Do. No. XXIII ... 2 290 5
12 Do. No. XXVIIL el 8 270 5
(C1 ) —CHEMI ' I B"' No: §§(§IV b0 2
T CAL analysi . 0. o. . . . y
S , AICAL analysis of water collected on 19th February 1918, 15 | De NoXLVI . o ee e 175 10
———\\__"%_*ﬁ 16 Do. No. XLIX .. . . 210 7
{ 17 | End of conduit at Kilpauk .. .. .o e i) 385 5
| by L ot 18 D d (next day) ) 395 5 :
Colour and | ered at Kilpauk, Filtered wat . 0. do: nex : 3
¢ g . 3 420 I
Phyxical appearancos. transparéncy. 4 i raw water, ater %?) Raw w%?)l.‘ from ml(;a(’)o.of bed llgg‘ g . a0 g E
l rﬁ _— g% Do. do. go. '; . Zgg g S
ellowish ' 22 ! Do. do. o.
- _________k e 1sh and hazy. | Colourless and clear. 23 Do. do. No. 11 560 5 %
Smel e 24 Do. do. No. 14 s aee 415 5 g
mell None : 25 Do. do. No 12 o e 460 1 3
s ] : ’ None. S26 ¢ Do. do. No. 10 i 478 1 ]
QUANTITATIVE, . %73 ‘ gg. gg iv‘é 2 %c; 230 g ,i
Total solids . : 29 Da. . do. No. 4 - 510 50y &
Temporary hardness .. ! Parts per 100,000 %+ ‘30 Do. do. No. 2 L E‘ 380 1 p”
Permanent hardness Do. 7.§88 95-120 31 | Filtered water from outlet of bed No. 2 < 205 ~ 30 4
gﬁ,{al hardnens o 30, 3208 7-500 gé go, . go. 113’0' 3 2 {}L{’; Noue in 28 =
orine "y 0. 10 - : 0. o. 0. :
Ammoniacal nitrogen N o Do. ! 12398 1?(5)% 34 Do. do. No. 5 = 200 20 E’
Albuminoid nitrogen L Do. : 0004 4970 35 Do. do. llgo. 6 {?;8 Nome i 20 e
g;ygen absorbed (Tidy's Process) S, Do. 0026 0004 36 Do. do. o. 7 hve, one in 60 g
itric nitrogen ' Do. 0118 0016 37 Do. do. No. 8 5 15 z
- Do Nil 0082 38 Do. do. No. 9 1% None in 60 E
QUALITATIVE. ’ Nil, ?ig gg. gg %Tg. %(1) }65 Sg 2
Nitriter 41 Do. goﬁ No.12 .o - 145 | Nonoin 6 2
ulphates . 42 . Do. o. 0. e o None 1n
})hospha,tes ' prg'é;) ¢ Nil. 43 Po. from Filtered water conduit 1 160 20
. Iron, poisonous metals ) e P . ‘ ‘ , ‘
Nﬁq’lﬁﬂ ‘}3’;‘,‘1“" . ig %astern clear watgr reservoir . e o (] fg‘g 2(5)
- —- ——— . . Nil, nil 5 entral 0. e . e y
————— R T 46 | Western do. 210 10
—R‘\H . . . . . .
. 47 | Manhole on conduit leading to pumping station © 240 10
SAMPLES of water : 48 | Suction well inside pumping station .. . = 570 5
T - S o ) gg Test tap on maixthfnlpumping station c —_ gg }8
T — Tap in Lunatic um e ¥l b1t
End ¢ T ——— : 51 Tap near toll-gate {Kilpauk) e e . f{ 390 5
_ nd of condnit at 52 nglic tap in Tondiarpet adjoining No. 2/192 in Tiru-{{ o 280 10
ilpauk, raw . ttiyvur High Road. o
wate; Filtered water P vottiyur L1ig ¢ ; =2 a
S e T. . . 53 | Public tap at the end of Malayaperumal Street east - 320 10
T e e ‘ gate, Kothwal Bazaar, Georgetown. .
*Total solids ... ... N ' 54 | Tap in Sullivan Street near San Thomé Cathedral 630 1
Temporary hardness A Parts per 100,000 26200 - » B opposite “ Helen Villa. J J
gema}x‘xexgs hardness . . - Do. 7500 925120 - ‘
'otal hardnesa o RO- 3500 7500 L Remarks.—A strong smell of sulphuretted hydrogen was noticed in the outlet regulator chambers of bed
0. 11000 I?% Nos. 2, 3; 4, 8, 10, 12 and also in the filtered water conduit. - ’
C!:nltain]ingl— — '
nsoluble _in hydrochloric aci
Ferric oxide ang alumina ¢ acid T Parts per 100,000 .
Lime (Ca0) - Do. 00 1280
Magnesia (Mg0) ... : ves Do. il, Nil
Potassiom oxide (K,0) ... .. . Do. - 2400 2-400
ggldlum Px.lde (Na'go) e ‘:_ h Do. ,1¢1584 1584
alphuric anhydride (80,) .~ . Do. race. Trace
Ritrio snbydride (,0,) ... Do. eI 5850
! e - Deo. A 2
70
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(14)—CHEMICAL analysis of water sample collected on 17th and 18th April 1918,

Colour and 4 [ Kilpaulf unfiltered
Transparency. i water.
Physical appearances. e,
v ‘ppearance ]L | Yellowish and hazy.
. e A
Smell ... ‘ None.
— ———
QUANTITATIVE.
Total solids ... . Puarts per 100,000, 29000
emporary hardness i))o. 7000
Permanent hardness Do. 4-000
Total hardness Do. 11-000
Chlorine } Do. 5325
Ammeniacal Nitrogen Do. 0003
Albuminoid Nitrogen . Do. 0-03'4
Oxygen absorbed (Zidy's
Process) o Do. 0133
Nitric Nitrogen Do. Nil.
QUALITATIVE.
Nitrites - .- Nil.
Sulphates Present.
Phosphates ... ‘ Nil
Iron, poisonouns metals Nil.
) .

Physical appearances.

QUANTITATIVE,

Total solids ...

Temporary hardness

Permanent hardness

Total hardness

Chlorine "

Ammoniacal Nitrogen

Albuminoid Nitrogen ...

Oxygen absorbed (7idy’s Process)

Nitric Nitrogen ...
QUALITATIVE.

Nitrites

Sulphates -
Phosphates ..
Iron, poisonous metals

Physical appearances.

Colour and
Dy

Transparency. pe
5 - ~~\L E?ll?wish and hazy,
! e
'l Smell ! None.
|
| Parts per 100,000, 28000
: 0. 7000
f Do. +000
| Do. 11:000
f Do. 5325
{
! Do. (0003
\ Do. 0013
;‘ Do. 0087
! DO. © Nil.
|
i Nil
: Present

Nil.

QUANTITATIVE,

Total solids ...

Temporary hardness

Permanent hardness

Total hardness

Chlorine ...

Ammoniacal Nitrogen
. Albuminoid Nitrogen ...

Oxygen absorbed (7idy's Process)

Nitric Nitrogen ...

QUALITATIVE.

Nitrites

Sulphates

Phosphates .

Iron, poisonous metals

T e e ————

7
H ) Tap in Sullivan

End of conduit at |

‘ ' Tap in Tondaiyar.
t.

Filtered water con-
duit filtered water.

Yellowish but clear.
—
Slight smell of sul-

£
S—

28-400
7000
4000

11000
5325
0-004
0013

0100
Nil.

Nil.
Pregent,
Nil,

Nil.

Ta in‘ Maiaya eru-

ma? Street, Gegrg&
town,

Yetlowish bu£ dear

None.

Nil.
Present.
Nil.

Tap near Kilpauk

Colourand | St; Se 3
tmnspargncy. \; | reet, San Thomé, Toll-gate,
N B
o { | Yellowish but clear. Yellowish but clear.
N b
Smell . E None. None.
. i
. | Parts Ber 100,000, 28000 28-000
- 0. 7 000 7000
o Do. 4000 4000
. Do. 11000 11000
. Do. 5325 5325
Do. Trace 0003
Do, _ 0015 0-0i5
Do. 0087 0087
Do. Nil. Nil.
Nil, Ni
Pres_ent Preslént
Nil. Nil.
Nil. Nil.

phuretted hydrogen. .
—_ s

- 0] L A
‘without running the risk of a deficiency occurring.
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' , itte in G.0. No. 1576 M., dated 15th September 1917
15)—PROCEEDINGS of the Committee ordered in G.0. No . dat .
(15)—pr on the Madras water-works and the supply to the Madras City generally.

T mittee appointed by Government in G.O. No. 1576 M., datgd 1‘:’)'th _September
1917 ln}e? ?)r? gg’nd idem £1d considered the terms of the reference to them, Vviz., ~ to inspect and
répox,'t on the water-works and the supply to the City of Mal.dras geneljally ’_ an’si to * examine
carefully the defects of the present system and suggest remedies where necessary ”. \
2. The Committee consider that before proceeding to inspect the water-works, they shonld
be put in possession of the following information :—

(1) A report of the water-works as originally demgx}ed. ) '

(2) A report on the water-works as executed, with special reference to any important

alterations made during execution. . ) . . ‘

(3) A report on the working of the water-works since the date of opening ; with state-
ments showing the number of filtor-beds in use, date when each wag brought into
use, the duration of work of each filter, results of analyses of water from each filter
dur’ing its working period, the amount of water passed through each filter and rate
of filtration adopted. T ‘ »

(4) A copy of the rules in force for working the f.ilters. ) . o
(5; Report on the analyses of water made from time to time at the King Institute of
Preventive Medicine, by whom the samples were taken, by what method they were
and at what places. ) ) . .
(6) T}txik?\lrerage quantity of water supplied to the town from time to time and the
quantity of unfiltered water added and by what means this was effected.
(7) Rate per head per day of supply of water as compared with the rate contemplated in
the original scheme. Explanation of excess vana_txon, if any. .
| (8) Rules for the guidance of the staff at the pumping station with reference to the
antity of water pumped daily. . N o
(9) Cg};l; I:)fl z?rules for the guidance of the staff in supervising the distribution system.
(10) Statement of the staff employed on the water-works with their duties.

: ittee are arranging with the President of the Corporation to afford facilities for
the &k'ilr‘ll;e gfozﬁpleﬁ of water from various places for examination at the King Institute

of Preventive Medicine. ‘ : N

4. The Committee are of opinion that it will be necessary to.engage aqdltl,.onal staff at the
King Institute of Preventive Medicine to conduct the bacteriological examination of the many
samples -of water which will have to be analysed. The Sanitary Commissioner will submit
a proposition statement and the approval of Gavernment for this is requested. o

. ommittee met at the King Institute, Guindy, on the 2nd.No-vem!oer 1917, and
cong{iefe%eug pre}i:nifmry investigation of analyses undertaken under their direction. ‘

Present.

. . A. Justice, LM.S., Sanitary Commissioner, Madras.
g; %{Va']ﬁﬁlmn Esq., A.M.LC.E., Sanitary Engineer to Government, Madras. :
(Surge.on-Gene;-al W. B. Bannerman, C8.L, LM.8., being ill, was unable to attend.)

av f opinion that farther samples should be taken for t_he purpose of compari
and tI}f;tTa}:fgit?‘l:l:I ;)aI:nples should also be collected at the five points indicated below and

. analyseqd :—

- at entrance to roughing filter, )
éz) at manhole No. 35 in the condait,
(;; at injet of each filter bed, .
each clear service reservoir, ‘ L
(e) :t? t?he dI:pth of each outlet valve [a note should be made which valve (or number
of valves) is at the time supplying the conduit, and the condition of all valves at the
time the sample was taken, whether open, half open or shut and which valve
is supplying water to the town]. : o
- . f the statement by the President, Cor'_porapion of M?»dras, in his annual report
»tﬁat‘:IEE,' di?l;‘z?ngumbtion of water per head of population in tI}e C}t{r was now 29 gallons per
day, the Superintending Engineer, V Circle, be addressed and his opinion obtained whether he
Is;éiders ‘that the increased supply can be obtained from the present Red Hills catchment area
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[. The Committee met on 20th November 1917 at the King Institute of Preventive
Medicine, Guindy, and considered the results of the analvses of the additional samples ordered in
paragraph IT of Minutes of last meeting.

Present.

(1) Major W. A. Justice, I.M.S,, Sanitary Commissioner, Madras.
(2) W. Hutton, Esq., A.M.1.C.E., Sanitary Engineer to Government, Madras.
(The Hon’ble Surgeon-General W. B. Bannerman, ¢.8.1., I.M.S., was unavoidably absent.)

It appears that there is gross deterioration hetween the lower inlet in the lake and the auto-
matic valve chamber at the entrance to the ronghing filter.

II. The Committee resolve to examine as early as possible the lake, the outlet tower, inlet
chamber to roughing filter, the roughing filter, entrance to conduit and one or two manholes on
the conduit line with a view to examination of possible deposit which the analyses by continuous
increase in total colonies leads us to suspect occurs. The question of possible leakage is also to
be enquired into and this can be proved by taking samples from every manhole en route to-locate

it. This is as far as the Committee consider it advisable to go for the present until our inspec-
tion.

- HL The Committee’ resolve that intimation be sent to Mr. Madeley to fix a day for the
inspection.

IV. The Committee express the desire that Mr. Madeley should accompany the members to
explain any matter which may require clearing up.

V. Chemivad analyses, raae water—From analyses reports so far obtained the Committee
are of opinion that the high albuminoid nitrogen and the oxyvgen absorption ratio 1—4 is small
and is suggestive of animal contamination. ‘

Nothing else calls for comment. Chemieally all the several headings of the analyses are
normal. :

Filtered water—In the water from the filter-bheds, however, an increase of free ammonia is
observed and a trace of nitrates in two samples II and IV heds would indicate that the nitrifying

organisms are given time to act to convert the ammonia into nitrates showing that there is stagna-
tion in the filters and that some of the filter passages may be choked in these heds,

1. The Committee met on 1st December 1917 at the King Institute, Guindy.

Present.

“ (1) Major W. A. Justice, LM.S., Sanitary Commissioner, Madras.
“*(2) W. Hutton, Esq., A.M.LC.E., Sanitary Engineer to Government.
(The"Hon'ble Surgeon-General W. B. Bannerman, ¢.8.1., LM.S., was unavoidably absent.)

3 11. The Sanitary Commissioner and the Sanitary Engineer duly carried out the inspections
on 30th November 1917 referred to in paragraph Il of the Minutes of the third meeting of the
Committee. The members of the Committee inspected the outlet tower and its valve arrange-
ments, the condition of the tank water, condition of the hund and the general surroundings.

,' 2. The Spgcial' Engineer to the Corporation was kind enough to accompany the Committee
members and rendered them every assistance during their ingpection.

- 3. The Red Hills Tank, which is the source of supply to the City, appeared to be well filled
and there was no evidence of contamination of the water so far as could be seen from the outlet
tower. The Committee propose to examine the question of the sufficiency of supply and the
condition of the catchment area on receipt of information called for fro i
Engineer, V Circle, and after an ingpection of the catchment area.

4. Outlet tower—This outlet tower is fitted with six draw-off v
from the tower. These draw-off valves are located at different lev
off water from the tank as near the surface as possible. Three of the draw-off valves are con-
nected with one 24-inch cast iron main which passes under the bund of the tank to a valve
chamber, thence to a roughing filter at entrance to the conduit. As a standby against accident to
this arrangement, which might involve the cutting off of water-supply to the City, a duplicate set
of valves, mains, etc., is provided. The whole arrangement is such that water cah’he drawn from
three different levels which for simplicity, the Committee will refer to hereafter as the upper, the
middle, and the lower valves. On the day of inspection the Committee found that the lower'v’alve
was fully opened and the middle valve to the extent of 6 inches whereas in ordinary circumstances
the (upper) valve should have been fully opened (24 inches) and the middle valve § inches or more
if necessary to provide the desired supply. The reason assigned for using the lower valve instead
of the upper valve was that a less amount of floating
water in the lake. The Committee would observe
proved by analyses of samples of water in other water supplies that the g :
within 4-5 feet of the surface are purer than the layers of \:r);)ter at aiwtel:tgg)riiegptlﬁy:;?l (;ft rimmtg:
when the tank water is turbid, the difference in this respect would be greater. This bein so
the Committee consider that the usual practice of drawing water off from the tank 4 or ’nge t:
below the surface should be followed in future and that a lower valve should not be oben:d

m the Superintending

‘c}lves operated by gearing
els with the object of drawing

that it is an accepted fact which hag been

weeds, leaves, etc., was drawn off from the.
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S the upper valve is deficient in quantity. The ()mnmittee. V\{onld point
ggtle}izsvl;i:;l {)}ll):ty tlfxzolrlli)pl;f v:ﬁ‘fre should not be qsed when cleptb of water above it is less than
3 or 4 feet. The entry of leaves, weeds, ete., into th.e valve in use can be z}vmded by the
. «ovision of screens circular or octagonal and of mesh spltable for the purpose desired.

v The Committee observed a number of old casuarina trees below the tapk bun_d near the
outlet tower and were informed that when the prevailing wind (south-east) is blowing, a large
number of casuarina needles are blown into the water near the outlet tower and ffiillld .theu'i‘ }\;vay
through the valves to the roughing filters, tending to choke the screens qf these H tels)r s.h tﬁsi
trees are in charge of the Public Works Departl_nent z_md the Committee do not dou t that tha

Department, when the nuisance is brought to their notice, would remove these casilarma trees 01(;
each side of the outlet tower for a distance of 100 yards. The Committee Woulfi a (slo rect‘;mmeln |
as a precantion that the proper designation of each valve .should be clearly pointe Oln 1}(: v.a've
so that mistakes in operating may be avoided as they noticed that the staff appeared to hesitate
when called on to state which valve was open or shut. N .

5. The next place examined was the valve house belpw the tank bund. This house contains
t 24-inch sluice valves, one on each of the 24-inch mains from the outlet tower. Imr_nedlately
ioin the sluice valves and between them and the outlet tower are two scour pipes each
adJO]'mndg 'fhs gluice valve. These pipes are intended to scour the 24-inch mains from the
provide o ?&s the 24-inch mains are immediately below ground level and the putlets qf the
o tf)weril ve to be above ground level, the head available for scouring the 24-mch mains is
how . Igpestha scour pipes are only 6 inches in diameter, the effect of them on the scouring of the
lovsf B i 1 ust only be local. The Committee consider that there must be a deposit of S{ltr
'24_11)0}‘141!1' amlf mains which will affect the bacteriological purity of the lake water but they will
n t.h e 2 e mtion further after a study of the result of further samples of water which th(fy
ha mto‘ s 3“? be taken in ten days’ time. The last samples of water analysed referred to in
have dlreth £ toheeminutes of the third meeting indicated the presence of silt or cher gource
paragraph. (;' in these 24-inch mains and to test this the scour valves were opened.” The south
o contamm? lond to f)e choked. The north scour disclosed the presence of a considerable
f;cour :va; blOltltﬁ gilt. The Committee have asked for two taps to be fixed on the 24-inch mains
gin t(;:;: v;)lve ghambe.r to permit of samples of water being taken from the mains.

X o . ed by our sample-taker that the filters were being
0. Rougmz? ; Z l(igﬁfx:xzz?t W?I{'Eelgf)?;ﬁittee 317‘equested the President not to restore the filters
clea'ned o ‘151 on. This ;n'zls most fortunate for we were able to see what e?zactly was. happen-
ot o msf vo 1ﬁltérs and the condition of one of them. They had not previously been cleaned
ing in these two wentl : very dirty as was evident from the deposit removed from one. The
and were cfor;lsleqe 5 ltzrs is engaging the attention of the Committee ‘and this subject w1ll.be
retentxc()into | tefson Samples are now to be taken from the filter emptied of stones from which
;}elfsrxgeaterogses dire'ct to the conduit and compared with samples from mughmg filter intaet.

. i ined the first three manholes in the conduit.. This'ventila-
7. C"?Zd'f"t'h—;g?eéff n&g}fgéfiirzx?rﬂn lthat they allow insects to enter the conduit. This can’
tors in the m.:tr(l1 s Od/ The amount of silt in No. 1 manhole was as is expect.ed_ more thgn thQ
:ilclge(}i)fn;ﬁ;ﬁzlés and was not great—roughly about an inch as gauged by dippihg a-long pole.
; the bottom. , . ‘ ’ R
into ;he S‘;Zt:ro;.o compoun d.—T.'h‘e Committee would remark that the c.ompound at_ the head-
i + in the state which is desirable for a water-works and‘ especially for so importans &
works is not n oy Madras water-works. They would recommend that the low places should be
water-works as the roads and paths made, and such sanitary conveniences provided ag
ﬁlleq up, niﬁessgtrgﬁ at the headworks. The compound should also be fenced and- provided
rwei(gllul'leect ezzarvegate or gates and the growing of ornamental shrubs‘encouraged.

@

L . ing Institute, Guindy, to consider the
i t on 6th December 1917 at the King » G Y, L0 ' th
u ;ée;mgg gﬁﬁ;ttﬁigfe d(') to be - taken to test the experiment of working without material in
an

the roughing filters. _
Present. ,

ice, i issi Madras.
sor W. A. Justice, 1.M.8., Sanitary Commlssmx;er, Madras. .
Efg %/Ivanlrutton Esq., A.M.IC.E, Sanitary Engineer to Government, Madygs,b .
(The Ho;l’ble Sm:geon-Geheral W. B. Bannerman, ¢.8.1, LM.S., was unavoidably a sent.)

. . S how much our surmises were correct. The deteri-

.H' .The.Sugioégfgsgxltehzfi;ﬁ:glxt:llfr}éogxd, the valve house in both ma}ins pmptmg to deposit
?rauon 18 evice d the necessity for scouring. They also show that_ there is deterioration I?ethen
in thesie mlalurl!lss :gnd the inlet to the west roughing filter, There is a remarkable. deterioration
Phett‘:: \Z:ttex? as it passes through the west roughing filter from Whlcllll tl(;e t)}xlmaterltals h}?."i Dot
géen removed or cleaned since the works were started. On the other hand, the water which has

"passed through the east roughing filter from which these filtering materials have been removed

; - ; N ‘
has improved, being a two-fold improvemen . . . |

II? There is an enormous deterioration between the mixed water from the I‘Ouglh]ng filter
and the .manhole No. I and the Committee propose to inspect the outlet and: the manhole and sees:

9-A
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if there is not a deposit of silt between these tw Th

t T ¢ s he ‘wo places. e W

brief rest in the basin of roughing filter without filtering materi:lmgl“;ssiafel:'rtigzgez?lo 'mthat b)(’ia
) q y improved.

IV. The analyses are such that the Commi i
€ vses ttee can with confi
of the filtering material from the remaining roughing filter (i.er.l, Slfen%%e;%cg;?;?igiht:et;i{nOva};
ing o

further samples to prove the advantage of having the roughing filters simply as sunni
ing,

tation and aerating basins only. sedimen-

RESULTS of bacteriological examination of ei
¢ ght samples of water
1917 from Red Hills and roughing filters under instructionscc(,)lflet(l}::dc(())!rlnﬁli}ot? poember
: aetie e.

S;‘;?l Sources of samples as per label. g?gé’:?g;" La;tg:z:: :,Iln f,’(’,t’sm Result of vibrios
37 e many ¢ c. test.
1 | Red Hills, middle valve 5 5 below surface ... | 380 60 X6 vibrios
2| A tap on south main leading to roughing filter 610 30 in fihee
with materials, _ Do.
3 %”i;zgdo;a;x;};gll&leading to roughing filter 460 30 Do.
4 | Inlet to west roughing filter (ith materials .. 1.440 15 b
5 | Inlet to east roughing filter without materials, 830 30 DO' .
6 | Outlet of roughing filter withk materials 1,280 5 D“'
7 | Outlet of roughing filter without materials .. 600 () -
8 | From Manhole No. I 1,600 1 z"
R 0.

1. The Committee met at Madras on the 8th December 1917

Present.

(1) Major W. A. Justice, I.M.S., Sanitar igsi
» 1LM.S,, Sar y Commissioner, Mad
(2) W. Hautton, Esq., A.M.L.C.E., Sanitary Engineer to Gover?lmmeit Madras

(The Hon’ble Surgeon-General W. B. Bannerman, ¢.8.1., I.M.S., was unavoidably ab, ¥
Mo , Yy absent.}

I1. With reference to paragraph III of the mi :
px-ocf:eded to again inspect the headworks at the Reénlliti(lelss O(fn t;ltelz ]ﬁ)feth nl))eetmg, the Committeo
Engineer accompanied the Comn'nttee. The outlet sluices of both co cember 1917.  The Special
filter were closed for a shox:t period sufficient to allow. the Committemt?oartments of the roughing
the sluices and the measuring wei:: inspected for deposit of silt, etc © Alhave the sump between
the basin below the measuring weir and the succeeding portion of th so the two side culverts,
No. 1.  There was a certain amount of deposit apparently e conduit up to manhole

pieces of gravel in which there were larvae-like i consisting of lime shells and
- ife. small
of rope found attached to the foot rests was impregnate(:l Wgﬁoﬁlhesgaigfgil: I:Il‘(])] IC a piece
- e Committee

are of opinion that these presence of these i 343

shoulc_i be removgd from ?he roughing filter. laTr;:: é?)xglxlnﬁgg;t::ail Foason. Wh.y the materials

even if the roughing filter is cleaned every six months, there will sti mpressed with the fact that

the stones of the filter and such deposit of silt is sure to Still be considerable deposit on

?ﬁlic}fxorinthtin ebl‘l?:gmg ;)f larvee, etc., mentioned and cause a large multiplication ¢

that these roughingwfaillgrsare comparatively small in number. The Committl‘:m iy bacte’ria

B e tor o all:e commonly used for the purification of sewa,gee V:'iould mention

ity OF the water than topirx)n 1;‘30 sgcz atn)sy Eflcl);n Ifgg ﬁ;l‘l’% th(i))i are more likely t?,nde&:iéﬁfé ?1?:
) . . u idas’ .

e eation tanks and the materials 1 thene e o designed are suitable fon pmaiblication of
ool i Improvin et lina n?lls in them which consist of broken inetalls unning and sedi-
D O e have accordi%u : e paths and roadways in the enclosure at the H can be usefully

igly asked Mr. Madeley to have the material ¢ Headworks. The
compartment of the roughing filter, to have both com erial removed from the remaining

deposit on the walls and floor and partents thoroughly cl
ro-painted. nd to have the compartments cement-washed azd (;l?gtiignovfsvo:-lli

contaminate the drinking water and form .
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[11. With reference to the deterioration of water between the inlet tower and the valve
fiouge, two sample taps have been fixed on the 24-inch main in the valve house. The examin-
ation of the analyses of these taps shows that deterioration of the water of the lake occurs here
“The lowest or fourth valves (emergency valves) which would only be used if the lake happene«i
to be lower than the lowest inlet valve, were tested and found to be shut showing that any
deposit in the 24-inch mains had not entered through these valves. As on a former occasion
‘the lowest inlet valves were found to be in use instead of the upper-valves, the deposit in the
pipes probably entered through these valves. On opening the scours on the 24-inch mains
at the valve chamber, evidence of the deposit in the pipe was again shewn, although the
.Committee were informed that the scour valves had been opened the day before their vigit. This
tact. shows that the scour valves as fixed are too small to effectively scour the large 24-inch
mains and as the analyses show the importance of avoiding the contamination of the Red Hills
water with this deposit of silt in the mains, the Committee are of opinion that it must be effect-
ively got rid of and fresh deposit prevented. The following is the recommendation of the
Committee how this can be done :—

The valve chamber should be shifted closer to the roughing filter and the two existing
94-inch sluice valves in the chamber fixed at the new site. From each of these 24-inch mains at
the valve chamber, two new scour branches, each 14 inches in diameter, provided with valves,
should be fixed, so as to discharge into the low level irrigation channel which runs along the toe

-of the bund.

If this alteration is made, the velocity obtained in the 24-inch mains from the inlet tower
to the new site of the valve house when the new l4-inch scour valves are opened, will be
sufficiently great to ensure the thorough stouring of the 24-inch mains. This scouring cannot
be done efficiently at present as the velocity obtained in a 24-inch main when the small diameter
scour pipe is opened, i8 80 slight as to have only a local action on the deposit of silt. The silt in
the 24-inch main away from the opening of the scour pipe is not affected by the opening of the
scour pipe. . ‘ N

Between the valve house and the inlet chambers of the roughing filters, there will still be
a short length of 24-inch main which will not be scoured by the above arrangement as it will
be on the other side of the ghut sluice valves ; this length being short can be cleaned by hand
from the manhole near the inlet chamber of roughing filter. ’ '

IV. The Committee owing to the inclement weather were unable to inspect the manholes
further along the conduit, but this will be done at a subsequent inspection. :

. When both compartments of roughing filter have been cleaned out as recommended by us,
further samples will be taken from the following points :—

(1) Outlet tower—near working valve.

(2) Two sample taps in valve house.

(3) At both inlets into roughing filter.

(4) Between screen and penstock valves at outlets of both roughing filters.

(5) Between penstock valves and measuring weir—two samples, one from opposite each
penstock valve. .

{6) In basin between measuring weir and inlet to conduit.

(7) Manhole No. 1. > ’

(8) Samples from manholes where formerly taken.

v The Committee met at the King Institute of Preventive Medicine, Guindy, on Thursday, the
10th January 1918, to examine results of samples taken on 7th January 1918, .

Present.

(1) Major W. A. Justice, I.M.8., Sanitary Commissioner, Madras. ,
(2) W. Hutton, Esq., A.M.LC.E,, Sanitary Engineer to Government, Madras,

- " 9. The attached tables show the results compared with those of samples taken on 19th
December 1917 shown in thick type. The Committee remark on the uniformity of the quality of
the water during transit to second manbole. The raw water has deteriorated from its previous

" high standard of purity due to all probability to the heavy rains in the first two days of the New

Year. o
3. The Committee propose to inspect the roughing filter basin which i8 now empty and is
reported to have been cleaned, and the first part of the conduit on Saturday afternoon, 12th
instant. - After inspection water will be let into the basins and orders igkued for fresh samples to
be taken from Red Hills Tank to Kilpauk. . . . . |
4. The inspection report on the catchment area by Colonel Thomson will be circulated tothe

Committee. . '
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SAMPLES collected on 7th Jannary [918.

{ Thick figures indicate results of 19th December 1917

T{)tal L )
. colonies’ actose tennentes . s
g Source of sample. per c.c. present in how Resng Ott vibrios
=8 : on agar many c.c. ? eat.
EE at 37% ¢,
] o S S R o
1 | Red Hills Lake, 23 feet from tower, lower 860 5 c.c. and upwards. | No vibrios in 100 c.c.
valve. . o 285 15 c.c. . 0.
2 | Red Hills Lake, 18 feet from tower, middle 37;)2 2 o and upwards. | No vibriosin 100 c.c.
' valve. . ) 9 C.C .
3'| Tap on north main 735 5 c.c. and upwards., | No vibrios in 100 c.c.
410 15 c.c. Do.
4 | Inlet to the roughing filter ... o 640 | 5 c.c.and upwards. | No vibrios in 100 c.c
345 15 c.c. 0.
5 | Outlet of roughing filter, behind sluice door. ‘6;2 ? :.c. and upwards. | No vibrios in 100tc.c
ce. . Do.
6 Do. in front of sluice 695 |5 c.c. and upwards. | No vibrios in 100 c.c,
} ) do_or. . 4§0 10 ce.. ... 0.
7 | Entrance to conduit below weir 660 5 c.c. and upwards. | No vibrios in 100 c.c.
405 10 c.c. Do.
8 | Manhole No. 1 ... 645 5 c.c. and upwards. | No vibrios in 100 c.c.
. 418 10 c.c. Do.
9 { Manhole No. 2 ... 650 5 e.c. and upwards. | No vibrios in 100 c.c.
_ o 665 5ce Do.
~Note.—The second figures represent results obtained on 19th December 1917,
K.I.P.M., GUIN.DY. - = F. MAITLAND GIBSON, M.B., B.8C.,

9h Junuary 1918. Director. -

The Committee met on Saturday, the 12th January 19138,

The Committee proceeded to the Red Hills accompanied by
request of the Committee the water was shut off from the conduij
the inside of the conduit as far as the second manhole. When th
found the weir had been cleaned and cement washed. It was understood that this was usually
done to remove the moss growing on it. The conduit was found to be water-tight and in the
first length of it, there was a deposit of lime shells—the result of using slaked lime ag an experi-
ment—to purify the water. "This deposit contained large quantities of the larvae mentioned in the
last minutes of the Cominittee and samples were taken for examination at the King Institute of
‘Preventive Medicine. These samples had an offensive smell. The two semi-circular arms from
the outlet 6f the roughing filter were inspected and were found to contain a considerable quantity
of this moss. It was obvious that the growth of moss wag eneouraged by light and it would
therefore, be advisable to close the openings in these arms by a thin teakwood shutter. These,
shutters would also prevent the diffusion of water from the basin below the weir into semi-circular
culverts from the scour outlets of the roughing filters. ‘

To prevent moss growing on the walls at the entrance of the conduit, a similar shutter
should be placed over the entrance of.the_ conduit to a depth 2 inches or 3 inches into the water—
to, replace the present wire screen which is liable to be broken.

" Brownish moss was found to grow on the sides and floo.
The moss grew more readily near the vemtilating openings
light entered. Some bricks, stones and other debris were
the conduit for cloger inspection. They were found to be

' This wire gauze recéntly fitted to the ventilators on
mesh. A smaller mesh would be preferable. If this mesg
the present mesh will do. ‘ -
' The stones and silt removed from the roughing filter shou

basins. If the stone is washed this should be done at some distance from . the roughing filter
basins.and the effluent should be passed quickly away from the site and we would suggest the
present irrigation channel passing alongside the bund of the Red Hills tank. The overseer
should give a written statement of what he found when he cleaned out the roughing filter both
compartments.

Roughing filter basin.—Owing to heavy rains and owing to one of the 24-
Red Hills tank leaking, we were unable to inspect the compartment of
had been lately cleared of material and cement washed but we in
algo the silt taken from below the Cuddapah slabs. The silt wa
necessity for the removal of these materials and
Committee stated in the minutes of a former meetin
out for three years in fact since the opening
clear of this silt and material—it was recom
This ig now being done.

the Special Engineer. At the
t and they proceeded to inspect

r of the conduit—none on the roof,
through which a certain amount of
gathered en route and takesf out of
covered with cocoons and larve.

our recommendation is of too wide a
h cannot be obtained, a double layer of

ld not be stored beside the

inch mains from
the roughing filter which
spected the material removed and
s black and offensive showing the
the cleaning of ' this roughing filter. ‘As the
¢, thege ronghing filters had not been cleared

of the water-works. Both compartments are now
mended to allow water

e water ceased to flow, it was.
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he C ittee met at Kilpauk filter beds on 14th January 1918 in order to obtain some
min ] .
geneg‘al ?de(; of the arrangements and the working of the filters
‘ i ineel sent. N
e e s beds at Ki h 100 X 200 feet and on the day of the visit ten
ter beds at Kilpauk eac ¢ 2 ‘
There.are fourtquﬁlh(;xc‘i been under cleaning operations, were co_mpleted an;i reac(i)zef‘:é-es:aztn
T O rore der cleaning operations. The filter beds were In chayge o ?r;h erscer on
g S%nd o w:;sxunT%is overseer stated that he was a passed lower subordinate o e g
Rs. 80 per mensem. L

Ii}]lglllee]'l“g )“adlas. IIe had been m cll g € p r (}])e"ulg’ He
. . ar eof ﬁltret b dSat l<l| allk since 'he]

. Lo dno
i assed some of the technical examinations but possesse

i i g an %f;séig-sz;osgﬁdpthat six months after the filter beds vyttare brouft}:i; 111230 tl,]hs:;

other quahﬁcatlons.d d the top 9 inches of gand was dug up. The Commi t:}?asce ained that

they Decame clogid &4 logging of the filters, stated to be six Iqonths aftet: e openi %1 th »

from the date ‘})1f tﬁhlft% ﬁrg:,dcs(iggre dug up to a depth of 9 inches with .m?mutlassopa:otg slyov{()ue

the BUOF , )i i i informed, up to. ,

' ctice continued, we were T )

water to pass through the' :ﬁ?eds. ’orrlr 1:1112 psrtz:bject for working_ the ﬁl_ters had been lssue(.it h%l\ll 5(;3111

e tlllglf’iaCt f[‘};?: Islre):cial Engineer informed us that this practice had gone on wi $
Qctober 1919. ] ing

stated that he ha
water-works,

knowle(kge. + 1917 the top layer of sand was removed from the beds and washed and replaced
In Augus )

) . ion is still proceeding. - L re shown

in some beds and this operation is sti rosomt riles for working the filters and were sho

The Committee aske%r?cgi;: (()(‘E;egl%&h October 1915). These 1?§tru§tlons;) Werfhet'lsla; da
a set of type-written “(lis ith filtered water from below to a height of 6 inches a i)}:{e’ﬁ]t abe(i
filter bed was to be ﬁlle‘ t(\)wv ;)e opened.and water from the conduit al.lowed to enterb ez i ‘erd od
then the inlet valve waf: £ about 3 feet 9 inches on the gsand. This water \xgls to e; dl ‘;v:r L
until it stood at a dept ;)h end of this time, the scour vah(e was to be opene io ??totho er the
settle for 24 hours. At tea rate of } inch per hour—this valve was to beds ?h df{; ig eh d of
water thmgg&zgeﬂfjgef}ﬁ;r outlet regulator was to be opened so as to allow a depth o c
4 hours an

- T] de th of % lnch was 11) l’)e lll(}l'eased g] a(ll]a.llv ulltll
welirs ()f the all1 Olnath I(-)f..’llldtol‘. e p '

i i : inches Whi(',]) ig
hi water running over these weilrs was 3
at the end of the rd day, the depth of wa h 3
1 i f thi \

; i discharge from the filter beds. .
the depth required to give .?tle ;)‘reieeﬁr I;sa;cougvl;:; 24 hours’ settlement was fixed, it was sta@e(} that
In reply to .the Comt?ln ,.f;gulgs of bacteriological examination. The Com.lfmtteedyfr.% 1;02:-1:;
this was determinetl o5 =0 been made. to determine the presence and uniform dis ;'tl u 1
ed that no attempt had eve}”mf;- bed. The Committee will return to this lmportant1 ma erf' agai ™
the filtering skin over thgtained‘ frém each filter—This is calculated in _tl;le ufsua lzva‘ieir;prix: e
Quantity of water o casuring weirs of each regulator. The length o ea.ct velr is 18
depth flowing ov=E AN f.lt)wed to flow over each weir is 3. mches: this amourlll ax(rlmg ‘
inches. The ?}f p;}glonov;‘o?merly a depth of 4 inches and sometimes 5 inches was allowed. |
fixed six months ago.

these depths mentioned_ above,
: 3 bed are 200 feet X 100 fc.aet,v | nti .
As t‘hg ?lmegzg:ligfog?féﬁ?{ion gallons from each bed in 24 hours, corresponding to a rate
correspond to a dI

450 gallons per square yard per day or a vertical velocity of 4 inches per hour.
of 450 gallon:

d washing machine made locally was
; er beds.—A mnew type of sand w . : h

Washing of “’“gd fﬂ‘;lm‘filfﬁra view to a quicker method of washn}g tﬁ;:n ‘52;-}1:15-13;; rtl,ge 3 a‘:;
being experim entﬁtf::m which the Committee inspected. lAt,e teclple o ' -
zgﬁzl:logyb:ﬁgcaégmmee for e)gaminatli(})sn - 2er: %212123363 of 'fhe s.and filters then under cfeahii;g

i ecial Engin Lo eI U ' this

ThedCOtmm;tZ?;;‘:I];‘:% gxl:tstge materials down to the floor level could be examined : this was
excavated at oné . llowing day. , o . . ,
to be ready for }aspelc;(,lﬁ;:3 g‘;ﬁ;ﬂ:ﬁ bed No. 13 which was being scraped and noticed that the

mittee d a ) . : . : ' o

'.rhe Com as not uniform but in pz.mtches. C stor, the Committee’ noticed. that the
e atter be No. 10 which was being fillec \.m.th the £ bed wall. This, was stated to

hamber weir had been cutat the sides adjoning the fler bel vk, [ VSR 0
s %hamger stl;.th the view to avoid the scouring Of_the S-‘;g :\(r:iedentiét the blédes at which the
bave been Cone ive in this respect as scouring was evident at th ] 1€
that this was not vs o eﬁeeti;eggdﬂi}i risgfrther evidence of this scouring was observed near the

ir he cut away. : 0 ;aer or. ‘ o L
X\GIE::; gggml{:'nby diScolburation}i; ’oré themvivtatges :kazlgftglfé‘ve the water in one bed which ‘v;asizn
: ' om o _

Bemge lfla%vuéiglt;}tlieor? Ollc‘)l;sétrefi for our inspection at the same rate permitted by the rules m
process 0 se._ 1 . . dav. - ) N L, i |
force and ad]om:aed gézz:cil:dfgilzngill)'. consider the means for overcoming thig scouring of the

The Committee { ully

d d ihe ()l)e]‘al]“]l [4) 1 t i vl‘ i i" th.'
]lr[“g i i the ﬁlter and the !‘esult Of 118[]' (le l]lel‘ai 10ns n ]

i '10th February 1918).
tter will be recorded in a future minute (Meeting on 10th February 1918)
matter

. 5 1918. o .
The Comlnlztze Ax;;et;n r}‘ff iiﬁ::;fion made was inspected on 14th.” The sand, broken
Pit dug in be . 4d—1he

ne an i : i iti lling in
d brick : view and were in a clean condition. he fi
i f the filter were exposed to vie T
gtone a ricks of

i i ticular :—* Instead of the broken
‘ i 1 method in the following par -
of the }(;egs_ tfgﬁlr‘);::t?etxhtz;g?:g to the walls olf] the (fiilt%r t&%y,gtorxlf‘ }sﬁ;m‘-’tv 38 g?;ef?&mkfﬁg,
stone an e A1l on thi of the floor all roun e bed. \ ) . said,
wnd sax;(_i ﬁt1 l;?igs?gizg 21;;;;):: ewat.er down the side walls wilhout passing dov:n the filter-
with the objec g do

ing skin and the gand.

H
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The Committee found that toa dz2pth of 3 inches to 4 inches the sand lyine )
become impregnated with black silt—this silt smelt strongly of sulphui')eltltlgdo?{i}:ﬁoﬂ (2: ha(é
apparently extended uniformly around the filter bed to a breadth of 3 feet, i.e., the .widtﬁ of 3;1111
floor not provided with bricks and broken stone. No such silt was found in ihe éand overlyi .
the broken stone and bricks nor in the latter at this pit. The Committee took a sample fyglig
black silt and also of the sand overlying the broken stones for examination. peo ¢

The Committee met on the morning of 16th January 1918 at Kilpauk filter beds
The Special Engineer was present. .
< Filter bed No. 13 was ingpected. = Three pits had been dug to floor level by desi
mittee at the inspection of 14th January 1918, one pit in each corner of one §Sid281;§dof Coxp-.
middle of one side. » : o one in
Ezcavation in south-east corner.—This showed the same depth of black silt i P
. . silt in
gand mbz:)rmn );)n l:ioir as found 1%}1%((11 No}; 4. There were also slightly discoloured pat(tzlli:s ?nff}f;
gand above the broken stone. e depth of black silt i ¢ : "
a brick. pth of black silt in the 3 feet margin was the thickness of
The same conditions were observed in the pit at the middle of side of £l e
patches were also observed directly over the broken stone—none in superimposzal' nglc(ii but thin
The excavation in south-west corner was then examined. The black silt was much
evident here, the depth in the 3 feet margin area being 4 inches. Discoloured patches m({re
observed in the sand over broken stone. were also
The Committee had a pit dug in the centre of the filter bed ar
071 ea. H ;
although present to a depth of 2% inches was not so concentrated as in the margis)l;l g;fsblack silt
The Committee then inspected the filter outlet chambers and observed the method. of
ing the working head on a filter. One filter which showed a filtering head of 2 feet  inch read-
stated to be about to be put out of action. ‘ = ches was
On a former visit the Committee were informed by the Overseer that 2 f .
head but it was .explained at a subsequent inspection that a greater head than i?fisswgz.;};ellzv%ﬂ;mg
. The Committee obsell;ved that a nu;nber of filter outlets had had their guide wheels ren:w;ad
This was done three weeks previously for repairs and consequently the re .
working order. ’ regulators were not in
The Committee then inspected the centre clear water reservoir. Th .
. . . € as 1.
water in the reservoir so that only the entrance could be inspected. Thisrzegvndll:cllf ”ll)Ches 'Of
‘clean and free from deposit. It was however said that this reservoir had been emot' 3 Qoite
similar inspection by Dr. Kesava Pai, three months before. It would have been preferpblle for
had one of the other two reservoirs instead of this reservoir, emptied for inspection 3Te to have
mittee were not aware of the circumstances in time to choose. ' + The Com-
~ The Committee then inspected the conduit from clear water reservoir
house. The Committee noticed an experimental filter designed for removing oi
densed steam from the hot well of the main engines. The effluent from this
flow into the clear water conduit. It was stated this arrangement for utilizin
from the ‘ hot well’ had now been given up. The Committee would r §
contamination of this water in the "hot well’ by lubricating oil, it is
water to the filtered water in the clear water conduit at any time.
, The suction chamber of the pumping station was then i
saggested by the Committee to have a test cock placed on main
would here remark that the arrangement-of the suction pipe and
floor do not permit of the emptying of the conduit and the cle
) mit ! 4 ] ar water reservoir for cleani
purposes and this is an important defect which will b i . cleaning
the levels. € ®one 1nto on receipt of a plan showing
. The scour arrangements of the steel tank were then ins
e . . - , ected 2, i
this point requires more consideration as the arrangement seerrr)xs defec?i(xirethz C{:ﬁmfmttﬁe th .
be obtained. Further a diagrammatic section to a sufficient large scale .ShOVIV)ing S ri e tank will
works levels is required from the inlet conduit through the filters and clear wat, principal head
suction chamber of engine-house and thence to steel tank. ater reservoirs to the
It was arranged to have a large number of sam
Institate as soon as possible.

towards engine-
1 from the con-
was arranged to
: the waste water
emark that, owing to the
ot desirable to add such

nspected.. Arrangenients were
outlet pipe. The Committee
level of the suction chamber

consider:

The Committee met at the King Institute : e . .
1918. | & Institute of Preventive Medicine, Guindy, on 4th February
The results of the samples taken on 22nd, 23rd and 24
. y th
meeting held on lf'zth :Tanuary 1918 were placed before the Comﬁittltl:;r
_Fron_l the beginning of the year to the dates on which .
at Red Hills tank was considerable. ,

The effect of this flood water on the quality

y 1918, ordered at the last

T of the lake wat is i i

prev;ox:s.sam%)lesahtaken‘after a sx?ell of_d,-y Weather showe (fraliv];l;l%%l;tielg obs?'ved. The
present samples ghow a de@enoratxon which was to be expected. The resultgf e 1_ty, but the
roughing filters and cleansing them is shown by the improved of clearing out the

quality from the lake water as in former occasions which showed 'difgﬂi&tﬁc}l ’irshgojv:g)rse o
. r NOW

ples of water taken by the staff of the King-

these samples were taiken the rainfall
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maintains its quality through the roughing filter basin and in the first part of the conduit and on
arrival at Kilpauk, these analyses show further improvement. As a spell of dry weather has
followed, the Committee propose to have another series of samples taken before laying any
emphasis on the results of their suggestions carried out at the headworks. On this occasion the
Committee require a complete chemical analysis of the water.

It is observed that the water again deteriorates in the inlet conduit at the site of the filter beds.
The Committee are inclined to think that this may be due to silt accumulating or stagnent water
in the bottom of the inlet conduit of the filter beds as they find that the floor of this conduit is
one foot below the bottom of the inlet pipes to filter beds. This one foot is likely acting as a
catch pit retaining sediment and it may be necessary to have the floor of this conduit made up to
bottom level of the inlet pipes to filters.

The water in passing through the filter beds is improved to a considerable extent in
gome, but not in others, but the Committee are of opinion that general improvement cannot be
expected so long as the filter beds are in their present condition and are worked under existing rules.

The water in the central compartment of the clear water reservoir is of better quality
than the other two which is explained by the fact that the central compartment was cleaned
out three months ago, and on inspection by the Committee, was found to be clean and in good
condition.

The supply to the town as gauged from public taps shows no improvement from the raw
water but as the raw water is being mixed with the filtered water, this is to be expected.

The Committee met on 10th February 1918. : :

The Committee proceeded to Kilpauk on 9th February accompanied by the Special Engineer
and inspected the filter beds.

Bed No. 4.—The water after 24 hours’ settlement had been lowered below the surface of the
gand so that the Committee could inspect the presence of a filtering skin. The inspection showed
that there was no satisfactory filtering skin. This shews that settlement of 24 hours was
insufficient. The Committee therefore requested the bed to be refilled and to stand for three days
before the water is lowered again. When the bed is ready for inspection, the Committee will
proceed to Kilpauk again.

Filter bed No. 12.—The inlet chamber was being modified according to our suggestion. The
wall was being uniformally lowered to a height of 6 inches above the surface of the sand. The
Committee having had this question under consideration ag referred to in previous minutes decided
to recommend the following :—

The inlet chamber walls should be reduced throughout to a height of 6 inches above surface
of sand and a } bend pipe should be fixed to inlet pipe so that the direction of onflow will be
downwards towards the floor of inlet chamber—the water will then rise throughout the chamber
and flow evenly over the top of the wall without any appreciable velocity of approach. In filling
a bed the operation should be performed as follows :—Filtered water will be let into the bed from
below until the level is the same as the level of top of inlet chamber wall, i.e., 6 inches above
gurface of sand, then the raw water will be turned.on at the inlet and will spread itself evenly
over the filtered water already in the bed without disturbing the sand.

Bed No. 2.—Advantage was taken of filter bed No. 2 being out of action to have a pit
excavated in the south-east corner of it. The depth of black silt in the 3-feet margin was found
to be 25 inches thick—there was no evidence of black silt in the sand above the broken stone..
Samples of black gilt and of sand above the broken stone were taken for chemical analysis.

‘Bed No. 13 also out of action on which new sand was being put—there were many foot
marks. A bed shounld not be congidered ready for use until the bed has been raked over with a
wooden squeegee or rake. A pit was dqg in the north-east corner of thig bed which had not
been previously renewed since the opening of the water-works. Black silt was found to be 4}
inches in thickness. A sample of this black silt and the overlying sand was taken for analysis.

The Committee are now of opinion that the other beds must be in the same unsatisfactory

condition.

The Committee met on 22nd February 1918.

The Report from Dr. Simonsen on the chemical analyses of the yellow sand and black silt
obtained from the filter beds was read.

The Committee require a full chemical analyses of the water before and after filtration.
Samples will accordingly be taken for this purpose. The Director, King Institute, Guindy, will be-
requested to supply two Winchester Quart bottles. ' |

The source of sand used in the filling of the sand filters and the information noted in
paragraphs 1 and 2 of letter to the President, Corporation of Madras, are required by the Com-
mittee. The President of the Corporation to be written to supply. this information. Further
questions regarding the sand used for the filters appear to the Committee to be necessary for the

i of their enquiry. They are— _ i
purpos«(ei) How Was%he Sa;and prepared before being placed in the filter bed ? )
(2) Was it screened and washed and, if ‘S0, through what screens and where and how was
it washed ? The maximum cubic feet of sand per day washed by each sand washer ;
(3) Source of the broken stones and bricks and, if washed, in what manner was this opera- -

tion conducted ?
- 10
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The bed No. 4 was duly inspected on Thursday morning, but owin i
. . . . r’ h ]
prev1§us night it was decided to repeat the experiment. § to heavy rainfall the
ead letter from the Special Engineer, dated 14th February 1918, forwardi i
r, » K ) arding pl
by our letter, dqted 8th February 1918, with the levels marked as requested by t}él{e }ég;;iﬂg:;red
The Committee remark on inspection of the plan that several levels are indistinctly mark'ed.

With ref e to the sti . -
following o erence to the question of levels at the headworks, the Committee require the

(1) Level of foot valve of each suction pipe :
8; level of invert of each suction chamber :
3) level of invert of inlet st i juneti i i ; ;
el o of inlet steel pipe at junction with suchpn culvert of pumping station ;
(4) plan showing dimensions of foundations of pumping station and suction culvert

Febrg‘;‘? (i%!fgfmtee met at the King Institute of Preventive Medicine, Guindy, on the 25th
The Committee considered the analyses of samples taken betwe g
1918. There appears to be a definite deterioration in water between n?alnlllgfg I\? : q%")ggtlhthFebﬂ:im'y
and the headworks. The Committee resolved therefore to inspect on the .ééth in ?am)tn t;:}t
section of the condnit. The Committee also note that certain sand filteys are giviné 0(fd g ltl:
while others are giving inferior results—good results point to the fact that sand filters :fre a s;e tsal;)l
means of purifying the water and when the proposals which the Committee intend to m 1; .
the result of inspection of the works, in the method of working of the filter beds, ete., a p e,_:g
out, they are confident that uniformly good results will he obtained from the sand ﬁl.t’er;e o

The Committee accompanied by the Special Engineer proceeded to inspect the conduit fr
Kilpauk on 26th February 1918 and reached manhole No. 35 adjoining the lMadras acr:)flll q‘(l)llgt%om
Mahratta Railway line at Villivakkam. N ern

Within three hundred yards of filters on conduit the Committee found that

. g . . manh :

was being regularly used to provide water for washing clothes. The ventilator Wa‘;ntu(l)‘fegI %11511
fully opened. It was impregnated with silt and had obviously been in thig position for a ¢ ; -
siderable time. The water was apparently withdrawn from the conduit through the o

ventilator and the granite stone on the top of the manhole had been smoothed by constangpen
as a dhobies’ stone. The ground around the manhole was a perfect quagmire and uddl use
‘which there was evidence of soap having been used to wash the clothes and further ev?denc::;
prolonged use of this manhole by the people was the luxuriant crop of grass in the ne; O
hood. . e neighbour-

The Committee record these facts not only with surprise but with regr 3 st

. et t
of affairs should have been allowed to continue. After all the preca\iionshf?r»su:rvgrféam
contamination of the Red Hills Tank_ and the provision of a cloged conduit therefronrl) it is -
prising to find this l.oophole_ of pos.slble contamination existing close to the sand ﬁl’ters SRF
outbreak of cholera in the v1llfigc_e might under such conditions involve the City inane idém' "

Between manholes Nos. 53-54 on the north side of conduit, there is a dirty pond thIZ' sur lf.
storm water of which passes across the conduit over a weir. The roof of the coilduit at l;h‘}s
place is reinforced cement beams. The brickwork on the south side of conduit is ex osed 1:11
there is possibility of lea]i{age ofhthe dirty water into the conduit at this place. The CI:)mEini?tI::e
consider that a drop syphon such as is used further along the conduit sh , ‘
for the drainage water. should be constructed here

Manhole No. 52.—The yentilator was-found open and there was evidence of wat
been recently drawr(; ouril;‘ of it. The manhole cover was however screwed down

Manhole No. 50.—There was evidence of the ventilator here havi .
by dhobies in the past. : aving been opened and used

Manhole No. 49.—S8light evidence of above,

Between manholes Nos. 48 and 49 there is a pipe sy .

R . . y phOn. At the

the water in the condmt. was dirty. It was said that a scour pipe was w;er:}::d%ﬁ?lemnano. 18,
but the Overseer stated it had not been used. On examination by ‘means of a ‘ba.mll)ﬁj nhole
found that there were at least 3 inches of silt deposited in the bottom of the COndo(?;’ 1: was
manhq{ie. l1)?;1'0111 th)t:gtevx%er}ﬁe tlcliet}?omllnittee consider that the pipe syphon probabh:l lcoitatil;;
a considerable quantity of silt and the silt must affect the ity ) Y

S iters, ect the quality of the water passing on to the

. Manhole No. 47.—Cover was off the opening.

Manhole No. 46.—As this manhole provides eas
ing a sample of water.

Between Manholes Nos. 45 and 46.—The Cuddapah sla i
was found out of place and the manhole open. pah slab covering of a temporary manhole

The manholes from 46 to 35 were inspected and it was

er having
¢

v means of access, it will be used for obtain-

leave much to be desired. The
d no means of locking the grating
p-shaped depression which retaing
(3N

air inlet consists of a cast-iron grating provided with i
. ; a hinge an
to its seat  The extension of the seat downwards forms ag cu

found that the ventilating shaft
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debris which gets into the cup through the openings in the ventilator and is liable to be washed
down into, the conduit during heavy rains.

The ventilators can be very easily opened as they are light and water can be freely extracted
from the conduit. The Committee consider that this type of ventilator is unsuitable and it would
be better to convest it to the same pattern as the outlet ventilators. As a matter of minor im-
portance, the Committee would suggest that the manholes should be numbered more conspicuously
than they are at pregent.

The Committee noticed diring their inspeetion of the conduit that it passes through a
number of swamps the water of which stands in many places against the walls of the conduit.
They think it is advisable that a bank should be formed on the sides of the conduitin order to
prevent this and they are further of opinion that the bank over the conduit should be made up,
levelled and maintained as a suitable inspection path. ) .

It was apparently a fact that the Overseer whose duty it was to patrol and inspect the condnuit
.every month, had carried out his last inspection on 12th December 1917.

This closed conduit was provided at great expense in order that the water from the Red Hills
tank should be brought to Kilpauk filter beds uncontaminated en roufe thus overcoming the
disadvantages of old open channel ; the want of efficient patrols has vitiated this protective pro-
vision and the Committee cannot too strongly emphasise the necessity of this being carried out in
future, ,

The deterioration between manhole No. 35 and Kilpauk in the quality of the water noticed at
the last meeting of the Committee is to a large extent explained by the presence of silt in the
.syphon and the evidence of washing clothes at manhole No. 54 on conduit and the unprotected
state of Ventilators at other manholes.

The Committee met on 5th March to consider the inspection carried out on 28th February
1918 of the conduit from the Ret Hills to manhole No. 34 in the railway line at Villivakkam.

The Sulurpet village is near manhole No. 16. It was observed that the people of the village
were taking water from a filthy pond which receives the drainage of the village. The villagers
are said to have a prescriptive right to water from the Red Hills Tank as their village tank was

 abandoned when the Red Hills Tank was constructed. They formerly obtained water from a

small pond near the old open channel but since the construction of the conduit they have felt
gdifficulty in obtaining water. A Committee of the Corporation met on tth January 1918 and
sgreed to provide two wells—one for this village and one for another village on the other side of
the conduit—these wells were to be provided from the conduits through pipes with suitable pre-
kautions for preventing contamination of conduit water by possible back flow into the conduit.
s The Committee consider that such a supply should be provided to avoid any possible incli-
ridtion on the part of the villagers to tap the water in the conduit. Further along the conduit at
mangole No. 20 there is another village .Puttavaram. The villagers stated that they obtained
“water from the 6ld channel bed and when the water in this bed dries up they obtain water from
a tank some considerable distance away. As No. 20 is a ‘manhole, with a ventilator so easily
opened and near the houses, the Committee think it is more than likely the villagers help them-
gelves to the conduit water. The Committee are of opinion that it is preferable to provide a
small well near the condnit and connected with similar precautions to those proposed to be
adopted for the Sulurpet village well and to avoid any unauthorized interference with the
conduit water.

Retween manholes Nos. 21 and 22 there is a short length of drop syphon which passes the con-
duit across a depression at this place. There are no arrangements made for scouring this syphon
and as it has not been cleaned since the opening of the works it is almost certain to contain a con-

siderable amount of deposit.
Owing to the manhole covers being bolted down on each end of the drop syphon it was not

possible to ascertain the extent of. the deposit.
Similarly there is a syphon arrangement between 29-30. The above remarks apply to this

arrangement also.

At manhole No. 31 there was evidence of water being taken from the ventilator as shown by
the wet surface on top of manhole and the presence of water in the seating of the ventilator
while it was obgerved the seatings of ventilators at other manholes were quite dry. :

During the inspection of the conduit the Committee noticed'that there was no silt in the
bed of the conduit itself, due in their opinion, to the satisfactory velocity with which the water
‘pasges down the conduit. At drop syphons in the length of the conduit evidence was obtained
of the existence of deposit of silt : this is not surprising as these drop syphons act as catch pits
and from their nature they retain sediment which in the straight lengths of conduit is carried on
by the current. This deposit must take place in the syphons owing to the reduction in velocity
of the water passing through them. : . . o ,

In more fortunate circumstanées this deposit of silt could be removed from the syphons
through sufficiently large scour branches. But owing to the flatness of the country tﬁrough
which the conduit passes the requisite fall for these scour branches is not available. The only
‘means under the existing conditions of clearing out the deposit from these drop syphons is by
stopping the flow of water in the conduit—pumping out the water in the drop syphon and" clear-
ing out the deposit by hand labour. As this operation would interfere with the supply to the
City, the Committee would advise the provision of drop syphons in duplicate so that one could be
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cleared of deposit while the other kept up the supply to the city.  Ax the syvphons are limited in
length the cost of supplying duplicates to the syphons will not be unrousmfable.

An alternative to providing duplicate syphons is the provision of syphons for the three
cross drainages under which the present drop syphons are built. The advahtage of this would be
tr}lle elimination altogether of drop syphons on the conduit itself and the avoidance of periodicai
cleaning out of such syphons. That is the cross drainage would pass vh 3 .
of the conduit water. P ’ e through @ syphon instead

The Committee would remark that although the water of the conduit is filtered at Kilpauk
there is no reason why it should be liable to- deterioration during its passage, for the puren? the
water is delivered at Kilpauk the less strain is thrown on the filters and tl,le less liability of
obtaining an unsatisfactory fillrate. ny o

The Cominittee met on 6th March 1913 at Kilpauk filter beds. T ial Enei .
present. The water was lowered in bed No. 4, for inspection. The C(gfm?ilt)fec:lcofsliliﬁrthwasi
was evidence of a satisfactory filtering skin having been formed. Samples were taken £ro; t‘;‘?"'
gkin from near the outlet—near the middle of one side and near the outlet. Then sam lesm o
taken to Guindy for microscopic examination. Samples of unfiltered water from the cgndn"’:eri
Kilpauk and a sample of filtered water from a filter bed were taken to Dr. Simonson for ch. 1 al
analyses. r chemica,

The Committee met on the 7th March 1918 at King Institute of Preventive Medicine, Guind
and considered the Director’s report on the microscopic examination of the samples of th “fli!lltey’
ing skin. Specimens were put under the microscope for the Committee's inspection © Th .
disclose the presence of abundant diatomacious deposit which i8 necessary for the form: t'. f the.
filtering skin of an efficient sand filter. ’ ation of the.
was I'.I‘el;(e;-Cmnmlttee met on l(lith March 1913. Letter, dated 7th March 1918 from Dr. Simonson.

The Committee met on Friday the 8th at Kilpauk shaft and were s
applied to the mains there. They found the pressure at 8 o’clock wa:,l 03‘?}2;5 pr%s;: re:}:x g
ceeded to the pumping station and examined the automatic recorders—they found fhe °n bro-
was 43 feet. The difference between this pressure and the pressure at the shaft is d prt?:sure
regulation of the valves at the shaft. The diagrams at the pumping station Showedu(;h ° the
engines were stopped between 10-30 p.m. and 3 am. At 10-30 p.m. there is usuall 97 at the
water in the elevated steel tank. y 27} feet of

From 10-30 p.m. to 3 a.m. the water in this tank falls to 10 feet. e s
started and pressure at 53-30 a.m. is 8 feet as the mains in the town ase‘3t beiflge ﬁeillleinebAdreg then
there is 8 feet of water in the tank corresponding to a pressure of 43 feet at the pu - At 3 am.
and 35 feet at the shaft. The maximum pressure when the tank is full, i.e Whenm‘f lﬁg Station
feet of water is 62} feet. The discharge of the pumps at 8 a.m. is at the rate of 1 3‘)15 O glds o
per hour. At 10 a.m. the discharge falls to 800,000 gallons per hour owing to th,eNrédzlctgir?)ﬂox(:g
((i}l(’)a;:r n(:lfft;)e) the town. The diagrams for this date will be obtained and further considered by the

The Committee then proceeded along the 42-inch main in .

They observed houses in this road on which meters are not fixed. "'I‘hl::gga lﬁ?)::;g;m Htl.gh Road.
centre of gardens. In one case a plot of guinea grass was being irrigated angvihdps in the
open. In another case the water was being used for irrigating flower beds. Th 8 tap was
consider that all houses of any size especially those with gardens should be m E e
consider that either all taps in gardens should be prohibited or that such taps slf ell-gd‘ ey
rately metered and double the usual rate for excess water should be char I:ed a Odu- be sepa-
of a garden supply no free allowance should be permitted. The Committee vgouldn e at it
geems absurd to limit irrigation at the Red Hills and at the same time filter the w tl‘emark that it
it at considerable expense and permit its use for irrigation of gardens in the ecit o and pump
rate. On the other hand as the recommendations of the Committee, if accepted 3;, axl-ga at a low
use of old and the opening of new wells it will be necessary to use Dl‘ecantio;ls (t’ll tend to the
breeding of mosquitos in these wells. The use of all wells should be regulated i threvent .the
manner. They should be effectively covered and fitted with pumps. The C ;1 the following
too strongly impress on those concerned the necessity of avoiding the Ossibyll'?mtee cannot
breeding of mosquitos within the City area and consequently the use of weﬁls ml e Turther
strictest supervision not only by the Corporation but by the people themselves ustl be under the
tions as may be issued must be supervised and effectively controlled by the He:lxzh ls)u ch regula-
The Health Officer should be called on each year in his annual report to certify th epartment.
tions for the use of wells have been strictly followed. Ttily that the regula-
It was stated that the staff for looking after the distribution in the City consisted of

Three foremen ... . RS.

Ten overseers
40--50

There were two foremen present at the Committee’s ins ion - :

informed us that they had no rules to guide thertrtleiensnigibxlx)t(:i:z?#g d?}?e ;t:?:t .OJ erseers. T he men

g{ﬁclen.t condition. They were however provided with a water-works“lhum(;);)l 8ystem in an

inspection was found to contain rules :or the provision of house service co andbook v»thlch on

and for the reading of meters. The staff informed us that they had Ogllilv‘;%?es;] tl(x)in' rfaptalg
' : - printe
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directions for opening scour valves or as they were termed in the City wash outs. In fact
one overseer stated that he only opened the wash outs when the people complained of the smell
of the drinking water. On the plan supplied to the Committee a certain number of wash outs
are shown. The number in the opinion of the Committee is quite inadequate even if the fire
hydrants are assumed to be of any use in mains of over 4 inches in diameter for the purpose of
scouring the pipes. In Purasawalkam High Road there is a 14-inch “wash out” in the
49-inch main. This after nearly half an hour delay in obtaining keys was opened and
the water was found to be clean. The Committee will refer later to the question of seizes and
number of wash outs.

On the 36-inch main the Committee were informed that opposite the Ganesha Kovil
tanik there was a 9-inch scour or wash out which discharged into the tank below water level.
This valve could not be opened on account of the road metal being heaped over it.

The Committee express surprise at the continuation of this arrangement as the chance of the
dirty tank water getting back into the mains when they are empty must be admitted and is more
than a possibility? The Committee were unable to carry out any further inspection owing to a
misunderstanding on the part of the staff who were not prepared for an inspection on this line
and aceording to their own statements had been up late the night before opening the scomrs on
the Nungambakam main.

It appears to the Committee that there is a want of system in the arrangements for providing
keys for opening valves and other specials of the water-works. The keys are apparently kept
in divisional stores at some distance from the places where they may be required, At night
these stores are supposed to be looked after by a watchman but the keys of the premises are not
in his possession consequently if a valve had to be shut during the night owing to a burst in the
main it wonld be necessary first to find the overseer of the sectionr who would then have to find
the divisional storekeeper for the key. In the event ol one of the employees being absent
seriéns consequences might arige from delay in cutting off the supply.

The Conmnittee would suggest that in convenient places in each of the ten overseers divisions
of the City there should be built by the road side a sufficient number of small but ornamental
store-sheds of dimensions 6' X 6’ in which all the different sizes of keys required in that section
of the town would be placed in racks. The key of this store would be a master key which

would open similar divisional stores in the City and these master keys should be supplied to
head turn-cocks, overseers, foremen, assistant engineers and water-works staff generally.

The Committee met on 14th March 1918.

On 9th March the Committee proceeded to inspect the Mylapore section of the town begin-
ning at St. Thomé Cathedral. The pressure at a hydrant in Luz Church Road near the Cathedral
is only 12 feet at 7-30 a.m. It is said to be usually 17 feet. The main on this road is an old one-
and is deeper than usual. The free hydrant was 1 foot 2 inches below road level. There is a
meter on the Police Lines here, the private houses have no meters. )

In Bazaar Road, the hydrant registered 14 feet pressure. Further on towards Barbers Bridge
the Committee inspected what was marked on the map as a silt pit. This seems an extraordinars;
arrangement. On the 10-inch main there has been built a masonry chamber 5 feet square and
8 feet deep. The main bends down by means of a right-angled branch into this chamber, passes
horizontally across it, and rises by another bend to the usual level of the main below ground.
On the horizontal section of the main, a 4-inch branch is taken off and this scour digcharges at
the side of the road. The outlet had to be dug up showing it had not been used for some time
said to have been three weeks ago. On opening the sconr valve the discharge water was found t(;
be clear after a short time. No arrangement is made here for the discharge of scour water into a
drain, the scour water simply overflows the road. Further on at the junction of Edward Elliot’s
Road, it was found impossible to open the scour valve as the spindle head was broken. The out-
let pipe was choked. The overseer stated that the valve had been opened three weeks ago. The
Committee are unable to accept this statement. The pressure at hydrant at Barbers Bridge was 27
feet at 8—15 a.m.

Four-inch valve, Ice House Road, was opened. Copious black silt came out. This is too
small a scour for 12-inch main on which it is fixed.

The free hydrant in Ramaswami Maistri Street was next opened. The water ran brown but
had to be shut off as the street was being flooded and grain was exposed lower down the lane.
The free hydrant on the main road adjoining was found clear, the water here is used for road
watering.

The 9-inch scour outlet on the 27-inch main at corner of Wallajah Road and Triplicane
High Road was opened. The water was clear. It was opened three days ago.

The Committee met on the 15th March 1918. They inspected on 13th March 1918,

At junction of Hospital Road and Mount Road, pressure at 7-20 a.m. 27 feet, There is a
22-inch main with 7-inch scour discharging with an open masonry drain. This scour is toe
small for this main. It ought to be 12 inches. ’

At junction of Broadway and Esplanade, there is a 22-inch main with 5-inch scour said
to have been opened three months ago. Probably the reason for not opening this scour oftener
was due to the fact that the valve was in a pit between the tramway rails. No scour valvesg
should be in such position as it interferes with tramway traffic when opened,

11
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In Thumbw Chetti Street, there is a students’ hostel opposite the Christiain College, The
drain from this hostel was discharging a ‘arge quantity of clear water, there is no meter ;)n this
connexion and a large quantity of water is being wasted. ' ’

Corner of Thumbu Chetti Street and Aerra Chetti Street, scour on 18-inch main. The
Committee found that the scour in this main discharged into a manhole below ground
When the manhole was full the water was intended to surplus through the opening on the surfacé
of the road and flew across the road into the nearest drain. This is an extraordinary arraﬁgemeﬁt
which the Committee must condemn. A scour pipe must be led from the main to the
nearest drain and should discharge above the level of water in that drain. In this vparticular case
the manhole could not be opened but the Committee inspected a similar arrangement in Monegar
Choultry Road. . ga

Passing along the streets the Committee were impressed by the enormous quantity of clear
water which was being discharged by house drains. 'In all such cases the Commigtee were
assured there were no meters in those houses. :

There was one 7-inch scour on the 7-inch main, a branch of 13-inch i .
Street at Kachala Eswara Temple tank- The outlet of thisscour dischargzlaigytovlt‘}}ll: Itxa}:)lll; Sv}lﬁ“ﬁ
contained slimy water of a green colour. It was stated that the temple people objected to the sc :
being opened and consequently it had never been opened as far as the overseer remembered 'l(‘)}l:r
Committee had the scour opened and for five minutes black and brown silt belched forth ’ Tl e
is the most effective scour the Committee have as yet found. o 118

Opposite No, 33, Aiyappa Chetti Street, the Committee had a 2-inch free hydrant on a 4-inct
main opened. This free hydrant unlike many others had not been opened prior to the Commi.tltnc.‘ls
vigit. For 25 minutes water heavily charged with brown silt flowed from this free hydrant whe'e}‘

is on a side street. The Committee found that water from fire hydrants on main streets lcelz
usually clean as the water is used for watering the roads, unfortunately they are of littl wai
scoulis on main larger than 4-inch diamet;rr.‘S ’ ; € use as

. The continuation of the last street ‘engaluneer Pilliar Pagod o

hydrants in this street. None also in Savare Muthoo Street. In ti}le %/I(:Sr;t:ge;i. C}?O}:ﬁi : al‘e{-{ ng
there is a water outlet chamber similar to the one described above. The waste Waty p oa
this chamber runs over an important thoroughfare before it reaches a drain thus damaeli‘ r;)}rln
road. This chamber has recently been constructed. The Committee are surprised gtggﬁ 3
this arrangement, . 0 hn

During the Committee’s ingpection of Georgetown, they noticed three i . .

(1) The absence of water outlets or scours in this old section of thz ;;I;:);.r_t:gikps@nts T
(2) The absence of meters for important houses :- and ;
(3) Easily avoidable waste of water.

With reference to No. 1, the Committee would remark that scours sh :
to the old water-works mains two or three years ago when a supply of ﬁg:f g?;:s 2‘:}? ﬁgted
was received. The Committee understand that numbers of these are still in stock, for i vt?; oo
200 hydrants, which could be placed on the similar mains. The number of scour valix:;lss isnrfgé
known.

With reference to (2) and (3) it is astonishing to find so many importa .

The fixing of meters in such houses would result in the people sguttigg th::ttg,ll():lses not metered.

The amount of clear water running to waste was very noticeable. It seems to be f
that this water has been filtered and pumped into the City at great cost. e forgotten

\

The Committee met on 24th March 1913 and considered letter fr ; .
Corporation, No. 505, dated 9th March 19138, forwarding the informatfioori1 l(:;ill?adpl;:‘i?ien:’hMgdms
mittee in their letter Nos. 649-8. and ﬁ:’)()-fS.,h dateddQGth February 1918. v the Lom-
.~ \The Committee note that the source of the sand used in filling all :
was the bed of river Cooum about opposite the seventh mile stonzgon t.ﬁgepia&iggﬁZiaﬁ‘Kgank

They note that all the sand was screened and only a small portion of the sand wag ey
Kilpauk and that. the Special Engineer’ states that no appreciable benefit was obtained“;aShed "
waghing. Apparently no sand washers were used. The Special Engineer stateg * t}l;om the
washing most of the sand received was hefore the filters were first put into usg ‘whsen th: \:r);;lesl

was allowed to run through them until it was perfectly-clear.” The Committee will refer to this

ifportant statement in their report but they would note here that it i

was perfectly clear and only that the water was perfectly clear which caxrslento}:r(?fla Eﬁctl:hafitl he sand
-~ "The broken stone, it is stated, was obtained from Pallavaram. It is presunﬁ, d t}‘: ter-beds.
means that the stones were screened to suitable size'and then washed in tubs i ® S.tatemem

The bricks were obtained from Amji Karai and were placed in the ﬁlte;'-be(l ;

With reference to the levels of the pumping_ station, the Committee note tz‘tnvl:ashed.
inlet of steel pipe into the suction chamber is 2511 and the level of the inverta ft y level. of
¢hamber is 23'17. The level of the foot valve of each suction pipe of the pumps ; gG.the suction
levels show that the floor of the suction chamber iz 1'94 feet below the level ofpiniZt th}l';.fogh'ese

! ning

a catch pit for deposit which of necessity must be regularly cleared. Ag the level of the foot
. e foot -

valve of the pumps is 926°17 -and the level of the floor of the clear ; o "
difference of 80 of a foot is influﬁicignt to enable the clear water re;:::f)lirrfgegv?;r 18 2100 the
the'main pumps. The Committee will refer to this in their report as they cOns?d ,l'a;ned dry by
gence of a suction chamber underneath the engine room is uandesirable and that-th:r sgﬂz‘:)he prﬁ-
: ion wellg

\

.
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for the pumps are better placed outside the pumping station than inside in order to avoid con-
tamination from the engine reom. If this is done the foot valves of the pumps could be placed
at such a level as would enable the clear water reservoirs to be drained dry periodically and thus
.avoid the use of temporary pumping plant. The Committee will refer in their repbrt to the
pregence of catch pits in the inlet conduit and outlet chamber of clear water reservoir as the
presence of these catch pits facilitates the accumulation of deposit.

In letter No. 650-S., dated 26th February 1918, the Committee asked for a statement of
“daily discharges for the year 1917. As the discharges at the pumping station are recorded only
weekly, the Committee have been supplied with a statement of weekly discharges for 1917 as
measured by the Venturi meter at the pumping station. The Committee note that the lowest
weekly discharge is 74’9 million gallons, and the highest is 104’13 million gallons which shows a
variation of nearly 40 per cent in the consumption. To supply the town with 25 gallons a head
for a population of 523,000, the quantity of 91°'5 million gallons is required weekly. The great
variation which is shown in the statement is due to the fixing of certain pressures which the

* pumping station staff have to maintain. Instead of fixing the pressure at this arbitrary amount
the Committee consider that the quantity of water pumped between certain hours should be
determined, so that the weekly consumption should not rise above 91°5 million gallons.

If the fixing of this amount which is the amount for which the scheme was designed for
523,000 people at 25 gallons per head per day results in the undue lowering of pressure in certain
outlying parts of the suburbs, the Committee would observe that the disadvantages arising there-
from should be overcome not by raising the pressure at Kilpauk but by regulating the pressure
in the distribution mains by the sluice valves intended for that purpose.

The supply to the town from 5°30 till 7'30, the draw off reaches the large quantity of
over a million gallons per hour, after 7°30 the quantity consumed falls until the consumption is
800,000 gallons per hour and this consumption continues till 6 p.m., after this hour the con-
sumlpt.ion falls rapidly until 11 p.m. From 11 p.m. to 4 a.m. or 5 hours the consumption is very
small.

The supply is required to be high from 5 to 8 or three hours. After this hour the Committee
consider the quantity pumped could be reduced up till 3 p.m. when it would be again increased
till 6 p.m. after which hour the quantity pumped could remain as at present.

With reference to the statemeént of staff employed on the water-works and the report of the
Special Engineer forwarded with the President’s letter quoted above, the Committee will
refer to this in their report. :

The Committee have received a report on samples of water taken from bed No.-4 which the
Committee have had under special observation for formation of filtering skin. The Committee
inspected the bed on 13th March and gave directions to be brought into use at once. The samples
were taken on the 17th of the same month or four days after the Committee observe that the
number of colonies in the unfiltered water has been reduced from 1,830 to 790 by filtration and
the lactose fermenters which were present in J c.c. of unfiltered are only present in 20 c.c. of the
filtered water showing fourfold improvement due to filtration. This is a good result from a filter
80 soon after being started. Further gamples will be taken from time to time which under

~ ordinary conditions should show a progressive improvement in quality.

The Committee have received a letter from the Fxecutive Engineer, Chingleput Division,
through the Superintending Engineer, V Circle, on the subject of contamination of the catchment
ares at the Red Hills Tank. The Committee record this letter in the meantime and will deal with
the subject in their report.

The Cbmmittee met on 2nd April 1918.

The following were read :—

\ The minutes of 21st meeting. .

Letter from the Corporation Engineer, dated 22nd March 1918, inreply to Committee’s letter
D. No. 827/S., dated 15th March 1913.

The Committee decided to ask the President to state the rate charges for excess consumption
of water prior to the introduetion of the Kilpauk Pumping Station and if & .change was made the
date when the new rate was introduced. The Committee note that there are at present 29,000
house service connexions in the City and only 900 are metered. Of these 102 buildings belong
to Government. The Committee are of opinion judging from this statement and from their
inspection of the distribution in the City that the number of house service connexions metered
is totally inadequate. At least from 5,000 to 6,000 connexions should be metered. If the meters
are increased in number as contemplated by the Committee, the quantity of water wasted in the
City which the Committee have, during their inspection, noticed in many places will be largely
decreased with advantage to the whole community.

The Committee observe that the income derived from water supplied for non-domestic

_purposes which includes excess consumption at houge connexions was for 1916~17 the large sum

of Rs. 1,52,717. When the meters are increased - by the number suggested by the Committee,
the revenue from this source will obviously be very substantial and the Committee point to this
gsource as the means for obtairing the necessary funds required for the enlargement of the water-

supply works and for their.maintenance in a condition in keeping with their importance.

The -Committee subsequently inspected the Tondiarpet section of the town and';&gund
conditions somewhat similar to those in other sections. ™

12
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Letter—from J. M. LACEY, Esq., A.M.I.C.E., Superintending Engineer, V Circle.

To—the Sanitary Commissioner to the Government of Madras (through the Chief
Engineer for Irrigation, Madras). o

Dated—Madras, 17th Janunary 1918.

No.—45 M. .

With reference to your letters Nos. 9537-1/S. of the 6th November 1917, and the 19%th
November 1917, requesting me to state whether I consider that the supply received into the Red
Hills tank is sufficient to maintain a daily consumption of 29 gallons a day per head of popula-
tion for the City of Madras, I have the hononr to inform yon that on referring to the Administra-
tion Report of the Corporation of Madras for 1916-17, paragraph 72 ef seq. quoted by you, I find
that the consumption of water during 1916-17 was 4,982°34 million gallons which was equivalent
to an average consumption of 26°30 gallons per head. This makes the present population 520,000
gouls. According to the census of 1901 the population was 509,340 and in 1911 the population
was 518,600, Taking a popnlation of 520,000 and a consumption of 29 gallons per head per day
the quantity consumed during a month of 30 days would be 72°38 million cubic feet. 7
. 2. Dividing the year into a water year from the 1st June to 31st May and taking the period
from the Ist June 1390 to 31st May 1916, the two worst years on record are first, 1904-05, and
second, 1900-01, that is, 1st June to 31st May. o

I enclose a statement showing the receipts and issues into the Red Hills tank for the period
commencing 1st June 1904. In the case of the issues to the Madras Corporation, I have taken
the issues for 191516 which are the maximum on record. It will be seen from the statement
that had the issues to the Madras Corporation in 1904-05 been the same as in 1915-16, the tank
would have failed. .

The year was a very bad one only 61'47 million cubic feet passed over the Tamarapauk anicut
in October 1904 and there were no more freshes which topped the anicut til} the first period of
Octaber 1905 so that there was no possible means of extra source of supply. There was no
surplus from the Sholavaram tank or from the Red Hills tank. On the Ist June 1904, the
Cholavaram tank was almost full and the Red Hills tank had a supply storage of 1,666'16
ng)lhon cubic feet against a maximum capacity storage of 2,162 million cubic feet so that condi-
txons‘ on the Ist June 1904 were favourable. A similar statement is enclosed for 1900-01.

) 3. 'l‘h_e average consumption in 1915-16 works out to 76'88 million enbic feet per month
against 72'38 million cubic feet, the figures given by you but the fignres are near enough to show
that any such extraordinary issues are in bad years likely to cause a serious failure of supply of
water to the City of Madras, and can only be viewed with alarm. Itis better to recognize that in
bad years the supply is very limited and the average consumption must be rednced. As I have
already pointed out to the President of the Corporation of Madras, the obligations of the Corporation
are fulfilled when they provide @ pure and wholesome supply of drinking-water to the population
and do not extend to providing them with water to irrigate their gardens also, nor do I under-
stand the ethics of depriving the ryots under the Red Hills and Cholavaram tanks of water for
irrigation in order to irrigate gardens in Madras. I have taken up the question in the case Qf the
Chepauk and Marina Gardens, and am investigating the ground water-sapply that 18 av?,llable
for this purpose. The ground water is near the surface in Madras and it ghould be possible to
irrigate all gardens from' wells withont utilizing the Corporation filtered supply.

Letter—from Major W, A. JUSTICE, M.B., C.M., D.P.H., LM.5., Sanitary Commis-
sioner to the Government of Madras.

To—the Superintending KEngineer, V Circle.

Dated—Madras, 19th November 1917. '

No—Memo. 9537-1/8. .

As desired in your letter No. 1250 M., dated 10th November 1917, I have the honour to
forward, for reference and return, a copy of the Administration Report of the Corporation of
Madras for 1916-17.  For particulars of the water-works of the City, please see paragraph 72.ef seq.
of the report. ’

Letter—from Major W. A. JUSTICE, M.B., c.M., D.P.H., LM.8, Sanitary Commis-
sioner to the Government of Madras. .

Tn—the Supermtending Engineer, V Circle.

Dated—Madras, 6th November 1917.

No.—Memo. 9347-1/8.

I am directed by the Committee appointed by Government in G.0. No. 1576 M dated 15th
September 1917, in connexion with the Madras water-works to enquire whether in view of the
statement made by the President, Corporation of Madras, 1n his annual veport that the daily
consumption of water per head of population was now 29 gallons per day, you consider that the
increased supply can be obtained from the present Red Hills catchment’area without running
the risk of a deficiency occurring. An early reply will oblige, ' ' :
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‘RED HILLS TANK.
CoLs Cors, | LoE-b Cor. 11
—— REeCEIPTS. Issuzs, “al to and
3+4+4H T »_47+8+9A CoL. 10. | Cor. 12,
| Maximum !
Total ! icinal i
Storage Suppl { Perco- Balance fmunicipal} Balance
Month and Rain- | at the Rf"“"Qﬁ fr%rz)ny Sttozgg“ Irri- | lation | Evapo- [ .\ | tu be o(fleﬁ)’?i?sf still
perioa. fall. | begin- b;:;:: Chan- il)egixi gation. an{i ration. | % | drawn g azzitilg(lle
ning. nel. ning surplus. ¢ from. |t col. 3.
e} e e | wloe | elol 6! ol } ap ¥ az o a
May 1at o | 44288 44236 | —337 | 3746 3400 40827 ] 3960 |- 36858
- May 2ud 014 | 36858 36858 | — 094 3567 3661 | 331-97 39-05 292 62
1905-06. i
Juhe 1s$ 035 | 292:92( .. 202+92 1202 { 2619 3821 25471 | 4688] 20783
June 2nd 182 | 20783 1521 29304 2498 | 2498 | 19806 ) 47-96 150-10
July 1st 070 | 150:101 .. 150-10 T 2050 | 2764 12246 ] 4188 80°58
July 2nd 181 8058| 1097 9155 1947 | 1947 72008) 39-4 3264
Augusbist ... 023 @264 1797 .. 5061 . 2175 | 2175 | 2886 | 3485 —599
August 2nd .., 142 | — 599 1124 8721 1096 21-04 | 21-04 |- 10:08 | 3331 | — 43-39
September lat ... 1:35 | — 43-39 . 6284 | 1945 188 | 2573 | 2573 | — 628 ) 4028 | — 4656
September 2nd... | 095 — 4656 ... 19-33 |- 9723 . £09 | 2775 | 2775 |~ 5498 4048 | — 9546
October 1st 12:87 |— 95-46 | 40827 | 76:10 | 38951} ... 9385 | 2385 {36266 ] 3007 33259
October 2nd 4-36 | 332-59 | 282:86 | 469-77 11,0852 208 1 .. 3733 | 3733 104789 | 4306 | 1,00483
STATEMENT 1.—1900-01 AND A PORTION OF 1901-02 (WATER YEAR FROM JUNE TO MAY)
June 1st we | 1,308080 .. .. JL,3080G Y 1852 3163 { 4027 9042 (1,21764 | 4688 | 1,170:76
June 2nd 039 | 1.17076] 901 L7977 | 149 . 3867 | 5363 112614 | 4796 | 1,07818
July 1st 079 | 1078 18] ... L0818} 2046 | 3212 | 5258 [1.02560 | 4188 98372
July 2nd 174 | 98372 1947 1,003-19 3111 3111 ] 97208 | 3944 032 64
August 1si 098 | 93264 .. 93264 841 ( 3507 4348 889161 3485 ) 85431
Avugust 20d 85431 . . 854 31 | 1425 ! 3373 | 4798 | 80633) 3331 77302
September 1st . 351 | Ti3020 5266 | .. 825 68 . 3744 | 3744 | 14824 | 40-28 747 96
. Swptember 2nd.. 097 | 74796 .. 74796 327 3672 38999 70797 ] 4048 667 49
October ¥st, ...} Q11| 66749 772 .. 675 21 . 2904 | 2904 | 64617 ) 3007 616 10
October2nd ...| 1333 | 616-10] 17415 | 89-37| 87962 . 3052 | 3052 | 849101 4306 80604
November st ... 4:04 | 80604/ 38-49 ] 6046 | 904-99 1713 1713 ) 88786 ] 33-26 854 60
November2nd...{ 4:04| 85460, 201-78 | 51 36 108774 18:58 | 1868 11,069-16 § 3035 | 1,03881
December 1st ... | 486 | 1,038-81] 7337 | 5548 |1,16766 ¢ 1831 | .. 2399 | 4230 |L12536 | 33-02 | 1,092:34
December 2nd ... { 1-90 | 1,092-34) 50-71 | 7669 {1,21874 § 13-79 . 2455 | 3834 (1,18040 ] 41-82 | 1,13858
Jannary Ist  ...| . 1,13858] ... 30-69 [1,16927 | 21°38 | 2739 | 2455 7332 (1,0056956] 4108 | 1,054'87
January 20d  ...{ 080 | 105487 1659 11,07146 § 2158 | 29+47 | 2391 | 7496 ) 99650 | 37-98 958 52
February lst .| 245 95852 8812 .. 99664 { 19-33 . 2894 | 4827 | 948371 4114 907-23
February 2nd ...{ 167] 90723 ; 5586 | 96309 11477 | 2873 | 4050} 92259 ) 3358 889 01
March 1st 88901 3047 { 919481 806 3064 3896] 7766 84182} 3696 804 86
March 20d ... . 804 86) ... 355 | 80841 190 | 18-85 | 3747 5822 | 75019 4044 70975
April 1s¢ . 70975 709075 | ... 648 | 4068 | 4716 ) 66659 ] 3831 61428
April 2nd 61428, 61428 —388 ] 3940 3552 | 578761 3764 541-12
ay 1st 012 541019 541-12 103 | 4242 ) 434h | 407671 3969 45798
© May 2nd 45798 457 98 620 4144} 4724 ) 41074 ] 3905 371469
1901-02. |
June Ist -371°69) ... 37169 . 1387 | 3018 | 4355 328141 4688 28126
June 2nd 034 | 28126 .. 281 26 . 1932 | 2862 | 4794 | 233821 4796 18536
July st 119 | 18585 ... 18536 500 | 23431 2850 15686 | 4188 11498
July 2nd 491 | 11498 2544 14042 - . 22:38 | 2238 11804 | 3944 7860
* August 1st 288 860 21°49 100-09 “ 25701 2570 | 7439 3485 3954
Aungust 2nd . 432 3954 3159 7113 .. “ 2507 | 2507 | 4606] 3331 1275
Septemger lst ... 007 1275 083 1358 . 9743 | 2743 {13851 40928 | — 5413
September 2ud...| 106 |— 5413) 047 —5366.8 ... 2584 | 2584 |—7950 § 4048 { — 11998
Qctober 18t * .. 884 | —11998 5916 —60 82 . 2068 | 2068 81504 8007 | —111-57
October 2nd 582 | 111571 1563 ( ... —959% . 2054 | 2054 |-.11648 § 4306 | — 159564
November 1st ... | 1628 | —159-54 33572 { 39267 | 568851 ... 1400 | 1400 55485 ] 3326 521'59
November 2nd ... 150 | 521581 8113 | 16909 | 77181 118 1877 1995 | 75186 ] 3035 72151
! STATEMENT 2.—1904-05 AND A PORTION OF 1905-06.
June 1st 076 | 1,66616 v |1,666'16 1-08 7251 4583 5416 {1,61200] 4688 | 156512
June nd . 1,565 12 1565121 585 881 4446 5912 ({1,50600] 4796 | 145804
July 1st 204 | 145804 562 . |1,46368 781 " 3740 | 4521 |1,41845§ 4188 | 137657
July 2nd « | 601137657 5525 33771 (L76953 | 1067 3889 | 4956 (1,71997] 3944 | 1,68053
August 1st .| 272168053 1743, .. [169796]) 1052 4671 | 5723 (164073 3485 ( 160588
August 2nd ... | .. 1605 88 160588 | 1634 | 1477 | 45674 | 7685 (1529081 3331 | 149572
September 1st 241 1,49 72 5555 1551271 1799 ... 5096 | 6895 (148232 4028 | 144204
September 2nd.. | 346 | 1.44204] 5883 150087 2182} .. 5082 | 7214 (1428731 4048 | 1,38825
October 18t ...| 050 | 1,38825 . 11,3885 | 1894 367 4082 6293 11,3532 3007 | 129525
October 2nd ... 220 | 1,20525] 2381 131856 | 1202 006 { 8937 | 5145126711 4306 | 1,22405
November st 056 | 1,22605( ... . 1224051 1292 4190 1989 | 7471 (1,14934 § 3326 | 1.116°08
" November 2nd .. 1.116 08 o ai608) 25087 272! 1927 4707 11.06901 § 8085 { 1,08866
- December 1st .| 045 | 1,03866 0589 I1,13455 ] 3591 1680 ! 2309 | 75891058661 3302 102564
December 2nd... 1445 | 1,025:64 56-90 108254 | 2085 | 2560 [ 22721 7817 [1,004-871 4182 963 55
Janusgry 1st ... 098 963 55 3322 | 99677 3971 2006 1{ 2238! 4641 95036 4108 90928
January 2nd ... 909-28, 8102 | 94030 . 3659 | 201721( 5831 | 881991 3798 84401
" February lst ... 844 01 1403 | 85804 1709 { 2605( 4314 | 81490 41 14 77376
February 2od ...| .. 773760 .. 648 | 78024 . 346 | 2533 | 2879 | 751456 ] 3358 71787
March 18t ... ) 1787 ... 717 87 .. 1— 060] 3381 | 3321 68466 ] 3696 64770
March 2nd © ... 0 64710 549 65319 ... 3264 | 38264 | 62055 ) 4044 580 11
April:1st e | O BROLY L. 580 11 - 1407 | 3565 | 3672 54339 3831 505 08
April 2nd 0574 50505 934 514 39 3439 | 3439 | 48000] 3764 44236
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(ON,)—-WEEKLY water consumption of 43 inches pum

a ping main fi
Decembor 1917 rom lst January to 31st

Period. | 48" Venturi
d | K.P. Stati O;t Period. 48" Venturi at
| K.P. Station.
{
} MiLnions or
| T GaLLoxs. MiLioNs.or
st to ; f e
oy to 8th January 1917... i 9800 | 20d to 9tk July 1917 "
15th to 220d . L. 95400 | 9th to 16th 58700
Phtozad .. 0 91200 l16thto23rd . . .. . 104130
29th to 5th February 1917 .. 94200 | 23rd to 30th .. 97-800
Eth o 1otk 7L 983600 | 30th to 6th August 1917 ... .. 109-400
12th to 19th : ' o 93400 {6t to 13th 102-800
19th to 26th . e 96200 113thto 20th ., 98700
26th to 5th March 1917 96600 | 20th to27th ., D 96 200
Sthto Ioth 97202 127th to 3rd September 1917 .. 89700
12th to 19th | 100-300 3rd to 10th . . 95300
19th to 2%th .. 101200 10th to 17th ” R 93:100
26th to 2nd April 1917 .. 100-700 17th to 24th " 95 400
9nd to 9th , : - 99-300 24th to 1st Ociober 1917 ... 90-900
‘Sthto 16th . 99800 | 1st to 8th 95100
16th 10 23ed R 101-470 8th to 15th . o 100550
Brdtodoth | T - 102600 | 15th to 22nd B 88 650
b o T Mo 100100 2nd to 29th ., 92:500
Tthto 14th - 102:000 29th to 5th November 1917 ... .. 97500
Mdthto 21st e 100700 |5th to 12th ) 89-600
st to 28th e 102 200 12th to 19th . 93700
28th to 4th June 1917 .. 103700 19th to 26th " 94 600
dthto 11th 98300 26th to 8rd December 1917... ... 99 100
11th to 18th 78100 3rd to 10th B L 93 300
52:% to 25th %288 }gtg to 17¢h  « Sgg ggg
25th to 2n th to 24th " :
dduly1o17 .. . 75400 | 24th to Sist . 99-500
(R)
RULES AT PRESENT IN FORCE FOR WORKING THE MADRAS WATER-WORKS
FILTERS.

B. REVisED RULES FOR WORKING FILTERS.
it'h [N{;B -—These rules have been worked to as far as possible, but in the absence of bacteriological control,
28 been impossible to comply with them fully—25th September 1917.
L. Close inlet and outlet valves and open valve for filling filter from below with pure
Filli | water, so that the water surface rises at‘ a uniform vate of 2 inches
llling filters. vertical per hour till there is a depth of 6 inches of water over the
sand.

Then close the filtered water valve and open inlet valve slightly so asto fill the filter
slowly till the depth of water over the sand is 18 inches. The filter may then be filled more
quickly, but great care must be taken to avoid disturbing the sand surface by admitting the water
too fast (above 5 inches vertical per hour).

2. When the filter is full, close the inlet valve and allow the water to stand for at least

24 hours or such longer period as tests of the transparency of water

Filter to rest. may prove to be necessaryv. Then open the scour valve, so that the
water sinks at the rateof 3 inch vertical per hour. Having made

this adjustment, open inlet valve wide to keep level in the filter constant. After 4° hour
increase the rate of filtration to 1 inch and then gradually to 13 inches, 2 inches and 3 inch :
Run the filter at 3 inches for 3 days and, if after that, there are no lactose fermenters in 100 o
allow 4 inches. ) c.c.

Running filtered water 3. Run water to waste until an efficient filtering skin i
. . ’ skin ;
to waste. proved by bacteriological examination. : 18 formed a8
4. With an efficient filtering skin has formed, close scour valve, open outlet valve-and
Working filter. adjust the automatic outlet, so that the rate of filtration confinues the

same. Continue atthe rate of 3 inches vertical
' €
three days. Then slowly increase the rate to 4 inches vertical per hour, gfe;t hg:rlt; f(l))l(;iilgt ott:lk:::f

that there i8 nosudden increase in head. When the bacteriological tests have proved that a first--

clagg filtered water is being obtained at the rate of 4 inch i

¢ 5 es vertical per ho
increased gradually to 5 inches vertical per hour and maintained at thSt l1-'9.1'.43
logical tests prove that there is no less in the efficiency of filtration.

Work filter bed until with the head available it is no longer possibie to get a greater filtration

ur, the rate may be
80 long as bacterio-

than 3 inches vertical per hour.

5;’ Clpse inlet valve and run water through the outlet valve as low a8 possible Theﬁ open
Cleaning filter. the scour valve and drain the filter completely.

33

Close scour valve and clean filter bed by one of the two following methods :—
(@) Allow filtering skin to dry by exposure to- the sun and remove filtering skin, which

will curl up in small patches.
(b) Remove filtering skin while moist.

Experience will show which of these methods is most effective and economical. Care should
be taken to remove the minimum amount of sand, which should be less than % inch. The sand
-ghowld be smoothed flat, care being taken not to disturb the compact surface.

6. Every care should be taken not to foul or disturb the sand surface. For this reason the

. coolies must wash themselves and their implements, and. where neces-
o iff;g"g“t“’““ when g0 planks should be provided for them to walk on. The most effectual
’ and economical way of removing filtering skin must be determined by
experiment. - Mamooties and wooden rakes should be tried.
. . 7. When a filter clogs rapidly instead of cleaning it, the surface film
Disturbing surface fiim. may be disturbed in the following manner :—

Close Qutlet.—Leave filter standing for 6 hours to allow water to fill spaces in sand, stones
and drains. Draw off water to a few inches below sand surface.

Rake over with an iron plate sufficiently serrated to break up the film.

Re-start filter as described below. ' ]

The effect of the filtrate analyses of thus disturbing the surface film must be carefully noted

before it is finally adopted as a standard method of treating a filter which clogs rapidly.
“The disturbing of the surface film was abandoned after trials had proved it to be unsatis-

factory.” ‘ .

8. The filtering skin removed in the manner above described will be-conveyed to a water-

. tight platform, and the organic matter washed out of it as soon ag possible.

ﬁlt%i?ﬁ"“fﬁm of removed he washed sand will then be stacked for use when it is required to refill
g s one of the filters.

NoTE.—The cost of this washing mast be determined and if it is found to exceed the cost of fresh sand
then the removed filtering skin should be used for filling hollows or other purposes for which it may be
_suitable, and fresh sand used for replenishing the filter. o . )

Tt was found very costly to wash the filtering skin which is accordingly disposed of otherwise.”
9. After cleaning, the sand should, if possible, be exposed to the action of the atmosphere.
. The filters should be re-started after cleaning in exactly the way already

Re-starting filters. described for starting filters.

. . . 10. The cleaning above described may be continued until the fine
ﬁ]x‘!"m“m dthlck“ess of  gand is reduced to a thickness of 15 inches unless analyses have proved

TIDg sand. the filter to have lost its efficiency before.

11. When the fine filtering sand has been reduced to 15 inches in thickness, or analyses

show that the sand should be removed, then the filter should be emptied

Renewing filtering ;14 the sand as far as it is discoloured should be removed and washed.

materials. The filter should then be refilled with clean sand to the same depth as
for new filters.

12. The rate of filtration should not exceed 5 inches vertical per hour, and must be con-
. trolled in accordance with the results of bacteriological examination.
Rate of filtration.

13. The water from each filter should be examined daily to see that it is clear and free from

Examination of water. taste-and should be compared with the raw water.

Arrangements should be made for regular bacteriological examination. It is desirable that
the filtrate from each filter should be examined daily. Should there be any sudden increase in
the number of bacteria, the bed should be put out of action and an examination should be made

to discover and remove the cause.
14. Reports on the working of the filters showing the quantity of water filtered, number of
R cleanings, and anything calling for special remark, should be sent in bi-
eports. monthly, and a general sammary of the years working should be submitted
in the first week in April for inclusion in the annual Administration Report of the Madras

«QCorparation.

R6th Qctober 1915.

L
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From—Major W.A. JUSTICE, M.B,, C.M., D.P.H,, .M.S,, Sanitary Commmissioner for
the Government of Madras. |

To—the President, Corporation of Madras.

Dated—Madras, the 26th February 1918.

No—D. 649/8.

The Madras Water-works Committee at their meeting on 22nd February 1918
resolved to ask you to furnish them with the following information :— )
: El; The gource of the sand used in filling the sand filters ;
2) Were they all filled with the same rand and from the ?
detailed note should be sent ; e same source ¥ Ifnot,a

3) Vlvlow wzﬁ; }hi sand preparc;d before being placed 'in the filter bed ?
asit all («) screened, (b)) washed—if go, where and how and (¢) th i i
feet of sand per day washed by each sand washer; (€) the maximum cuble
.(4) The source of the broken stones and bricks—if washed, in what manner was this.
operation conducted ? : '

. 2. With reference to the levels at the headworks, the Committée 'require the following
information :—
(1) Level of the foot valve of each suction pipe ;
22%; Iljevel of invert of each suction chamber ;
h evel of invert of inlet stcel pipe at juneti ith - i ing:
tation - and pip h] ion with ?;fmon culvert of pumping:
(4) A plan showing dimensions of foundations of pumping sthtion and suction culvert.

(B)

From—J. C._MOLONY, Esq., L.C.S., President, Corporation of Madras.
To—the Sanitary Commissioner for the Government of Madras.
Dated—Madras, the 9th March 1918.

No.—R.0. G.D.C. 505-Sup.

With reference to your letters D. Nos. 649/S and 650/S, dated 26th February 1918,.
I have the honour to forward herewith a copy of a letter S.E. No. 473, dated 4th March 1918,
with enclosures in original, furnishing the information required by the Madras Water-works
Committee. I request that the two venturi meter diagrams, showing the average consumption
of water for the weeks ending 14th May and 9th April 1917, may be returned when no longer
required. The Special Engineer will meet the Committee on their next ingpection of the water--
works with the plan of the distribution system, showing the sizes of the distribution mains.

—— .

ENCLOSURE.

From—the Special Engineer, Corporation of Madras.
To——the President, Corporation of Madras.
Dated—Madras, the 4th March 1918.

No.—S8.E. No.473.

Water-works—Information required by the Sanitary Commissioner to Government. -

. With reference to the copies of letters from the Sanitary Commissi ’
$50-8. both dated 26th February 1918, I have to report as follows D. Nos. 649-8 and

9. Letter D. No. 649-8.—

((12)) léed of river Cooum about opposite Tth mile stone on Poonamallee road

es. .

(3) (@) Yes. (&) A small portion of the sand was washed i .
benefit was obtained. The oynl washing most of the sand received ifr;lill{))zpoliebutthgo{?lr;premable‘
first put into use, when the water was allowed to run through them until it was pert ‘:f ; Vivere

(4) Broken stone from Pallavaram. Bricks from Amjikarai. Ston perfectly clear.
by screens in tubs. Bricks were not washed. - dtones were washed

3. (1) 26720.
(2) 23°20.
&‘%g 2511.
4) Mr. Hutton when asked on telephone what informati ; :
wantec} a plan gi\jing information with refere[;we to the suct(i)grr?déllflr\lre?te rqul?ilcr}fdil ﬁnd that he
given in the section already supplied from my office. A plan givin‘g this et e

attached. information is

85

4. Letter D. No. 650-8.—
(1) Daily discharges have not be
1917 as measured by the venturi meter at t

en recorded. A statement of weekly discharges for
he Kilpauk Pumping station is enclosed herewith.

(2) Venturi meter diagram for the day on which the greatest supply was given to the
town will be found facing page 41 of my report, dated 9th October 1917, which I prepared for
the Committee. For the average consumption, two diagrams for the weeks ending 14th May
and 9th April 1917 are sent herewith. 1t is requested that they may be returned when finished
wieh (3) A statement of the staff employed on the water-works and their d}l‘qies will be
found in Appendix E, pages 36 to 66 of my report, dated 9th October 1917, which has been
supplied to the Committee. This gtatement does not give the superior staff.

ain water-works from the Red Hills to the pure water tanks are under

At present the m B : v
the Special Assistant Engineer's general supervision. The pumping station elevated tank and
the pumping main are ander the Superintendent, Kilpauk Water-works, who has been trans-

ferred to the Works department. The distribution system is under the .Ran,o:e Engineers, but
the Assistant Special Engineer, Water-works Section, advises on many points that arise and has

sole control of the waste detection staff.
At an early date, the whole watex_*-works
Engineer—a post which has been ganctioned by
As regards the pay of the staff :— . ‘
Superintendent, Water-works, Rs. 150 per mensem, plus bonuses for economical pumping

and free quarters. B
Overseer, Red Hills, Rs. 40—>50, plus free quarters.

Assistant Overseer, Red Hills, Rs. 25, plus free quarters.
Overseer, Kilpauk, Rs. 80—100, plus free quarters.
Assistant Overseer, Kilpauk, Rs. 50, plus free quarters.

ivers, Rs. 30—73. ) )
gﬁ;{lgool)x'rl]:‘,s::man on the distribution system, Rs. 80—120, plus Rs. 30, motor bi-cycle

-allowance. .

: , Rs. 40—50, plus Rs. 5, bieycle allowance. _ .
?i?::isragged with Mr. Hutton to take the plan when I meet the Committee on their

next inspection.

will be placed under a Water-works Assistant
the Corporation for the next year.
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