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S TR T Coapommon OF MADRAS,
L | P S SPECIAL WORKS DEPARTMENT,
S I A NAPIER PARK; - SRR
MA‘DRAS 24!/2 Augwt 1918

FROM j

Lo ‘_mh PRESIDENT,
’ CORPORATION OF MADRAS

Iz PRAS WA TER—— WOR!(S REPORT BY MAjOR
jUSTIC‘E AND. ,we‘ HUTTON

| have. prepared and send§ e
eport - submitted by Major
te ba-mtary Engmeer, to the

s ju ‘herew:th i note ‘on the Madras Wat
s "]ustice, Sanitary Commxssxoner, and Mr Hutt}on,‘ i
- Government of Madras. ’ RO A , : ‘

: To avoid repetition, and for ease of reference, the Repc:rt on the Water- ‘

i works that, under your instructions, I prepared for the Comnmttee in October P
;"'1;'917 is attached as an annexure to the note. SR DRSS ‘ "' LA

. 2. There is very little new in the Commlttees report Wxth some of
- the principal’ recommendations, eg., the placing of the pump suctions outside ‘f
. 'the station, and the proposed methods of regulating the supply—-—-l disagree.
. Whether any benefit would be: derived from others—e£-, inserting numerous
" “scours on the ‘Distribution System, and’ rempvmg thé conduit syphons—is
extremely doubtful, and the expense of adOptmg them will not be justified until
it is'proyed that the existing arrangements are defectwe, and that the proposed
i act:on will provide a suitable rernedy R P
= » The repott bears fresh testimony. to the need oi a bactenologlst—chemnst. ‘
~ with a properly equlpped laboratory at the ﬁlter beds; to keep cgntinuous records
~ of the performance of the filters, and to investigate the numerous, 1nberes£1;xg," .
but as yet unsolved problems connected with our: water suppiy_ At present we,?
aré working in the dark, and anything we may do now on’ ‘the strength of
¢ isolated experiments,, may ﬁw‘f:ll_; pr‘.ove a miﬁstakel_gi the light oi fuller knowledge,_
| The Committee did not consxder itas p ‘t of its duly to. deal with the :
Unfortunately thts is a

vxmportant factor in determlmng w‘hat‘“tﬁef
voured to estlmate the cost of the pnnmp ‘.‘r,ecommen txons. Some of,
jLake margm«-are necl:ssanly only |

the mt of the proposals. i




2
3. Inth \ . oo ) :
dations. A bulef le note I have dealt in detail with all the important recommen- -
. fbllowix; abl ” summary of them, together with my remarks is given in the ' ‘ . ‘ Approxi- | S
g table: - . : : gae%%"?é ‘ Recommendation. Remarks. mate | 20
i , ’ ' cost. 3: ra.
Page of | . ADDroxi- e L e—— T —_—
Report, Recommendation. Remarks. E&te %gtgee' | — Rs ’
S T : cost. infra. . ’ Brought forward. '156,'19,600 _
13 | 1. Acaui _ Rs. '(4) Screen and wash sand used | Unnecessary. 42,000 | 18
’ . Cq“&fﬂ margin .1 000-ft. wide ‘ 12.00,000 in filter beds. : ) < .
Loulr{t fthe Red Hills Lake and | | Seeing that the water in T | - onteide | :
1ake fence and path. the %ake is considered i 46 | 12. Construct pump wells outside | Undesirable. Present 80,000 | 25
Prc:vxsxon _of dry weather “good,” the question l 10 . engine-house with connections | arrangement is better.
water supplies to villages. arilses whether the re- 50,000 || & | :ﬁcg%;??otitgefnz;nks and new o
2. [ée;‘n(;e supply channe! from } z‘;;zngi(t)&i: lusiggz' ]2; L 11 47 | 18. Civ:a{l water rf;?VOirS{ Provide | Useless. The ﬂovg of air 3,400
olavaram tank and area || expensi - : _vent ators feet long ‘“to| is determined y the
A o e sperd e’ eandialof et
‘ n k. Sk 2 21/ { i o . . . ; ‘
' ’ see page 41 zfra. 50,000 | 40 26 | 14. Steel Tank. Provide six scours | A diaphragm has been| 10,000 | 25
i 3. Remove Village of Kannadaya- | & & distributed over the flat bottom | designed to divide the . &
,3 pallayam. ] 15,000 1) 41 48 of the tank. " tank into two halves, 2
43 | 4 each fo be provided
' 4 ?ig;/e f}/aive House and Fix 14- | Unnecessary. No useful 8,000 23 & | Z;g;;c‘i‘e;%"“g;w;hﬁ,ﬁ
1 SCOurS. results will be obtained. 24 i the Committee’s recom-
5. Co ine Filters int _ . E R : T mendation. , :
ce d‘;!‘fé’;t;{ti‘&ghlgﬁdl"llte;s into | Further experiments are 1000 12 - .49 |15 Distribution system. Provide | Unpecessary except: at| 2,15,000 | 26
basins sunning | necessary. It may be B scour vaives on all pipes larger | dead-ends and depyes-| :
h well, cventually, to than 4-inch. . sions where they either
abandon the Roughing ‘ have already been pro-|
Filters entirely. On the vided or will be pro| .
other hand they may ' vided. S ‘
, o ‘ ‘ prowge-beneﬁmal. 49 | 16. Fix meters on 3 quarter of | The (gorpcraticﬂ has al- 12,06,000 S 9%
43 : AR PR o ‘ house services. ready settled the policy | - :
6. Alter syphons on the condultf - | Necessity has not been 20,000 | 24 of fixing mz':tersi- t ijs% : ?2
| | proved. abeyance becayse me-.
7. thvi%e . additional ventilators Unnecessary. 1 6,000 ; ;e;? t‘x:i:nc? O;tn;:,z;ig:
O CcOon . B i id 3 2 130020
Wt ‘ * ‘ prices. The pdlicy will | ©
8. ﬁ!’qvide cvcle path along con- Under construction. : 3,000 gogtglﬁsséﬁffg;gﬁg::
uit, | ; ces | v N
, | permit. After these) d \
ir I 3 ogny t . ; . » " S ¥ R .
leéic 9. Provide 30 Walker's sand! This typeis out of date,, 10000 | 18 &?ﬁ:ﬁ;ﬁ ??;ffg:f;
22 washers. 4 improved sand wash-. e o may be dete)x,*;l”ninﬁd‘, N
::EOIE?O c fd E{fg ?l;th "h“‘"'i .49 | 17. Engineer’s house at Kilpauk., Desirable. . s ‘“ w0 20,000 )
bei _OF the hiliers are, 118, Increase staff. - : A larger staff would be| . ‘
: ‘e ing installed. - One is - S R an improvement If it} ‘
. . already in use. could be afforded, but| .
10. Constructi additi Totallv i . o , present orders are fo| .
o ?n .of 2 additional | Totaily inadequate. 1,75,000 isfi ; ‘malntain staff at a mini-|
‘ ‘ ‘ mum. ' S
48 11, Altev filtering matedials ; - 16 ( . : , L e —
oo ; T ‘ Total cost of principal recommendations Rs.| 31,90,000 |
. (1) Conversion of 3t margin | This ray be done in one | 16,500 e RS S |
N ’g:i‘;ndmg under drains in | filler and the results o . : e R SR S I PP o
broken stone to side walls. | compared with another 4. From the above table it will be seen. that, of the principal re-
L ' flter in Wl;iﬂlé the mar- commendations, 1 consider that some are undesirable, others unnecessary,
CTEn c 1 8 . - ‘ ; . o : ’ : ’
(2).;:&::;3 gf depth of filter- | ginisretained. .. y-oqps00 | 17 and that the need for most of the remainder has still fo be proved. |
o g sand by 3-inches. | Unnecss and unde | , ‘ . With regard to work to be executed :—Before the appointment of the
; ) . —Ce.‘sar - i 2 » N » i .- .
(3) tlags‘lft:?e in thickness of ' sirable. y 1 54,600 | 18 2 Commlttﬁc, we already had in hand the construction of sand-washers, and
by 5%&2;‘6 under layers j - .screens gt the. filter inlets: Thess are proceeding. U ja already - practicable ,
. : o Carried forward ... | 16,19,600 . e Pkﬂl mg5t 05 thg"‘co“d‘{l? line on abm}de' and Step’iare bgmg mken i
- i it make the whole length rideable. The drainage: of the filtered water tank
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rools, and the contarnination of the condmt have heen dealt with. Anp expert

meat is in hand to determine the effect of removing the sand margin from one
filter. Undesirable features of the old distributiop pipe system are heing
removed, Rules for the staff have been issued from time to time, and will
be modified or added to as circumstances require,

(n the questions of further *«teus to prevent pollution of the
Lake, increase in staff, construction of a house for ithe Assistant W Jater-works
Eagineer, the Corporation prr:-bz.xh!y does not reguire definde recommendations

Aven (o pasist the Commizsioners (o arrye
an the

Red Hills

from me.  in the note inlormafion s g

4t a decision, on these points. | recommend that e sution be tuken,

sther pripo ;'zsi recommendations of the Commitiee until their need 15 prived.

othes
The Committes’s minoy recommendations are of the nature of inspac-
fion notes, and may be referred to the Assistant Water-works Engineer 10U
rlf*fr

Other imporiant works—not recommended by the Committec- ~which
should be carried out when circumstances permit are—

. o 3 S . ]
{1y The vonstruciion of seven additional filters and one filtered
water tank, to enable the whole water-supply to be filtered.

{2} The raising of the ¥. T. L. ot the Red Hills Lake and the lowest
level of issue of waler for irnigation, to remove thL danger ol
water famine. -

{3} The installation ni a  waste-water d»tectmn meter system, S0
that the scientific investigation aad prevention of waste may be

- undertaken.

{#) The completion of the Water Distribution System as de51gned

by the Special hngmeer
(5) The removal of silt accumulated in the old pipes.

(6) The consfmction of a low level Elevated Tank, to reduce the cost‘l

of pumping and facilitate the distribution of water.

These five works are mentioned in what at present appears te be the
order of urgency, though this may be altered by change of circumstances.

Nos. (1), 13) anil (4) have already heen sanctioned, but were cut out of the Res-

tricted Programme owing to lack of funds. It is hoped that Government may
carry out No. {2) at their own cost in view of the straightened financial circam-
stances of the Lorporatmn and the increased revenue which Government der:ve“é

from the increased consumption of water by the city.

5. Some remarks on the Lommxttees report appear to be called for.f

. They are given in this and the succeedmg paragraphs , o
- The que“mﬂ in which we are all most mterested-—the results that@

mqy be obtained from the filters—remaians where it was, Before the Committee
was appointed, it was known from Dr. Gibson's experiments that individual

filters would give consistently googl results for considerable periods. The

* Committee’s 1solate1d experiments carry us no further. The report makes ng
mention ‘of any investigation of the means to overcome the breaking of the
filter skin, and provides no solution of our dlfﬁculhes in this respect.

a wholly ﬁltered water-supply; tg) Madras For reasons given in. the note

. .af-"mmples lzad been exammm’ at t/ze R‘éng
. Guindy, and t;%e geﬂeml result of such exammatzorz may be summed up in a state.
X mmt t/zat the ﬁltered waler was worse m qualily thar t!ze mzﬁ Stered water.” a

by rmsing t
ff\Commlttee states: © We, a’qwmte the: extension. wf the Red Hzlls Tank zf the
idea s to comfz;me t'o squﬁly mare watgr to t‘}ze pmsmi paﬁulatwn than Me’y aref‘
entztlea’ 1o recetve” L g ’ T

*The C ommittee states hat two addlttonal ﬁlters are sufﬁcneht to provide

-that the Committee does not wholly understand
:s {see. page 16 m/m)

or the workmg of the filter-beds differ very httle
s The only way to determine if the slight modi-
ial 1# to work two filters-—one with the proposed

mdd:ﬁéanons"and th ‘other Wlthbut bthermse the conditions to be xfdentmal in
tioth . cases: ;;The result cannﬂt be }Jldged until a bacteriologist is available to

y otit the necessary tests, It is/trud that the equipment for a Laboratory

" cannot be obtained till after the war, but perhaps the Director of the King
.. Institute may be willing ‘to’ train ‘a skilled chemist in the bacteriological
examination of water, so that by the time the war ends we may have a man

capable of analysmg the Madras water, and furmshmg data for the sohmon

port

s Y tute 0/ Prez:entwe Medzmze, ‘

Isolated analyses apart, the contmuous expenment% carried out by o

. Dr. Gibson proved definitely that the filters improved the quality of the water, '

and this is borne out by the Committee’s own examination of the ﬁltered water, S

see espemally pages 58 and 63 of its'report. Except for the expertmental
filter, the water examined was filtered exactly as it had been ﬁltered for some

f ;‘;‘tlme previous to the appointment of the Committee, and. the results given o
. page 63 of the Committee’s report show that the ﬁlters were workmg qmte well

“th "‘Commxttee $ specxal mstructmns.

i:th regard ta mcreasmg the water-supply avallable for Madras ‘
F.T.L. and the lowest level of irrigation at Red Hills Tank the

The 1dea 1s not at all that suggested by the Cbmmmee. It is to pre-fvff

" r.‘ff‘vent
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8. \On pages 33 and 34 of its report the Committee condemns the
present method of restricting the consumption by regulating the pressure, and
recommends the supply of fixed quantities between stated hours. The
suggestion is impracticable. The fact that Bombay and Calcutta both adopt the

same method as Madras, is sufficient to show that it is not qulte as bad,

as the Committee i imagines.

Experience shows that the method works well in Madras, and combmed :

with regulation of street valves, has secured a reasonably equitable distribution of
water.

9. The Committee was much struck with the large amount of water
wasted, ané dwells upon the importance of reducing it. There is no doubt that
it is far more economical to reduce waste and thereby render the present
sources of supply, and the present works, sufficient for a long period, rather than
to allow waste and improper use of water, which, if not checked, will eventually
mean additional works, and possibly the necessity of going to further sources of
supply, which would cost the city an immense sum.

These points have been brought before the Corporation on many vecas
sions, Since the new Water works were opened, the President has taken great
personal interest in the matter. The Commissioners have considered it, and
have decided on means to check excessive waste, which go beyond the recom-
mendations of the Committee. New rules have been formulated, but it has been
impossible to give them full effect owing to the exorbitant cost of meters at the
preseat lime. The Assistant Waterworks Engiveer is however doing all he can

to reduce waste by enforcing the rules as far as practicable, and by house to
house inspection. \

10.  With regard to the remarks uf the Committee on divided gontrol,
it may be pointed out that durmg the last few years there has necessarﬁy been
seme division of control.  The Special Works Department constructs new works,
and maintains them long encugh to be sure that they are in good working
erder. They are then banded over to the \R’«.}x‘ks"[)epartmt:nt for maintenance,
Under this arrsugement the Special Works Department has maintained the
whale of the works irom Red Hills Lake to the Distribation System, and also
the Vy"j_“

,zv-: ;!2__?;,

= continued to maintain the distribution systerm in other respects.  This
divided rontrol has now reased, for the (‘m"pam ton has appointed a qe,pqrate

Water-works Assisiant 1‘"€!5“Pf whose sole dat *- it is to look alter the whole of
the water-works, LiL tmi\ up his daties on the st April, 1618

3y YRy ;-
i1, Wirh reterenoe i

: contamination of the conduit to which, the
continual strugpele betwoen the villagers to

: : ~orporation stafl 1o ?f‘"‘k’aﬁf them. The
poinis attucked have becr the manboies which are provided every 1,000 feet of
56 10 give aceess for inspection and tepairs, and also o provide air vents:

To begin with, wooden manhole covers of a type desipned in the

Coumumittee refers: there has
take water {rom the conduit,

Sdn“ar\’ th&ﬁt’ei Qﬁ;Cf" wele hX(‘d lhpse Were soon “renched Dﬁ and a8
; y ;

quickly as they were replaced, they were again removed. The wooden manhble

covers were replaced Gy castiton covers special:y designed to prevent the
vxllagers opening thefn They pmved eﬁeaual *or a time, but eventually the‘-

o Detection wovks of the Distribuiion System, while the Range Engine-

©

‘.—J‘

7

villagers succeeded in getting at the water by attacking the masonry with
crowbars, hammers and chisels. By these means they removed the manhole
covers and frames bodily. The next defensive measure adopted by the Corpora-

, ~tion waa to bolt down the manhole covers to steel beama fixed inside the

‘manholes. Thiq proved effective so long as the nuts were placed inside the -
manholes, so that they could not be loosened from outside. For a time this
defeated the vzltagers Indeed the inhabitants ‘of Surapet wrote to Government ‘
that * The mankoles which weve hitherio kept oben have been now dlosed under the
orders of the Municipality and they would nowhere to go for water and it would
be impossible 1o take water even stealthily as manholes have been completely nailed.”
After a while, however, they discovered that they could break open the ventilators
and abstract water by means of small vessels. Thxs stage had been reached at.
the ttme the Committée made their mspectmn Since then the ventilators have
~ been' so modified that the vxllagers cannot make use of them. At present the
defence is successful, and we await the next offensive move of the v1llagers.

12. Oage recommendation on Which the Commtttee lays con51derable
stress is the provision of a large number of scours,” This proposal is dealt
with on pages 26 and 27 zufra. Here T may explam that a scour to a pipe

Cisa branch which is normally closed, but which may be opened by turning

a valve, so that water may be run out of the pipe through the branch,

- The object of a scour is two—fo!d Fu‘stly, to empty the main pipe for
repair, examination, or for makmg connectlons Secondly, to change the water
in pnpes where it is liable to remain stagnant. To accomplish this two-fold
purpose, the writer—following modern practice—»provxded scours at all low
‘places to empty the pipes, and at all dead-ends to change the water where it is
likely to stagnate. Provision was also made for additional scours, to be ﬁxed
in places where experience should prove them to be necessary.

I consider that it would be waste of money to go beyond thts, untxl the

need is proved.

o xThe water in the Madras dxstnbuhon system is changed on the

average ‘four times every 24 hours, so- that scours are not required to change -

the water except at points where there is a stagnation. fo o
Possxbly the Lommlttee thought that the scours could be used to

remove ailt from the old pipes. Experience proves that they would be useless -

for vth:s purpose. In a town so flat as Madras, where in nearly every case the
" free outlat of scours must necessarily be above the pipe, the removal of silt is
conﬁned to a very short length on each mde of the scour. The removal of silt
from the old pipes will. probably require scrapers. It is a problem that will
have to be faced as soon as the. whole of the clty water-supply is ﬁltered,; o

13. Perhaps] may be pardoned if I point out that the works have been

| Oﬂstmcted W‘th a large savmg (estlmated at Rs. 4 lakhs) over. the cost which
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GO ' NOTE BY THE ERTEE
~ SPECIAL ENGINEER, CORPORATION QF MADRAS.

8

14, | ; .
Elevated Tonk nwecrznch;sm.n, my detailed plans of the Pumping Station and
submitted to the Sanitary Engineer (Mr. Hutton) in 1911

for detailed scrutiny . :
make his przzzztliyr;tic::rrtz’ tt}(: say the least of it, unfortunate that he did not
before the works w en, so that they could have been thrashed out e S O
YOTks were started, rather than now, after they are finished. | MRAS ‘WATER‘WORKS REPORT
Lot BY

In July 19
July 1913, a sample of the sand then being placed in the filters was

sent to Mr. Hutton y
who wrote that * ;¢ will give, [ am sure, excellent results.

N | vi .: ( / ’ ' f 6‘ g 0'/‘ tﬁé S(Z ld in ke o= .‘g —

e

JSTIGE, LM.S. avo Me. W. HUTTON.

hg report submitted by Major Justice, LM.S,, and Mr. Hutton, /
_respectively Sanitary Commissioner and late Sanitary Engineer’

o the Government of Madras—has been prepared by order of .
ment in consequence of a Resolution passed by the Corporation of =

The Committee now says the sand is too coarse |
, on 5th September 1917, which reads as follows :—

% That the Governmenl be requested to move the Govern

o ment of India.
| for deputing Lt-CoL. Clemesha (or in case he &s not avadlable to depute Col,

1 have ’
the fwnour to be S Corswall) at an ecarly dale lo tnspect and n;po-rt on the Madras. Municpal
' Sir, ' | - Waterworks and the City Water-supply.” ' | ‘ : |
Yourx most obedient servant, . 'This Resolution was brought forward by Mr. K.%C. Desikachariar, owing -
o doubt concerning the quality of the water supplied to Madras, arising from -

(Signed} ]. W. MADELEY. ‘ .certain analyses by the. Director. of the King Institute, Guindy. The Resolu-
_tion was welcomed by the executive for, in the absence of a Corporation

Bﬁé’téﬁblogisf and Bacteriological Laboratory, the officers of the Corporation

were not in a position to maintain bacteriological control over the water-supply.

In place of either of the gentlemen asked for by the Corporation, the

Government appointed a Committee consisting of Surgeon-General Banner-

man {President) and the Sanitary Commissioner and the Sanitary Engineer. It

is a misfortune that, owing fo ill-health, Surgeon-General Bannerman was

unable to assist in the preparation of the report.

9 To facilitate the work of the Committee, the President of the
' Preliminay® e Corporation instructed the writer to prepare a report on the
| E%réigz Etfc Special  working of the Water-works, more especially the fiters. This
c  report, dated 9th October 1917, was sent to the Committee on
11th October 1917. * Its principal contents are — -
(1) A description of the Water-works, -

(%) Details of working and difficulties encountered.
" {3) A statement of the defects of the water-supply and the poiats
- that require elucidation. S
The report is illustrated by numerous plans, diagrams and appendices
dealing with the working of the filters, staff employed, and the results of
analyses made at the King Institute, Guindy. |
- As frequent references will be made to t
‘and is attached as an annexure to this note (pages
o s Other informatidn siipb‘lie‘d by the writer from time to time, either to
. ;;thfé*jflmnmitt}eé“qiretr:t. of " through the Corporation President, included the
‘Speci;a'“*gn:g;mé‘e‘r‘s, “R@Mcted Programme Repdrt,"' 1916, and his “ M‘adrasf
Water-works Distribution. Regort,” 1911. In addition, & number of data and
_plans were furnished fn complidnce with requests received from the Committee. -

SRR T SR R L :

his report, it has been printéd,,_
30 to end nfra). '
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_— ider the
3. The most convenient order in which to consider tes’-‘f.i
y the Committee will be to follow the Q“‘»s :
paragraph 22 of the writer's report ’(Pﬂge? :

Order ol consider.  report submitted b
g Conumittee’s

Report, tions raised in
tnfra).

In what follows th

recommendations of the Co

. ] H M 1 d i
mmittce are printed in italics, and are succeedF
- each case by remarks ‘

in ordinary type.
4. Whether the steps at

: n . rther ©
Gontamination  of the Red Hills Lake are sufficient ? If not, what furtll
of Red Hilfs [ske, - S

protection is necessary or desirable ? . | “e
The Committee does not State the steps at present taken. Thesé @re.

some detail in paragraph 14 of the writer's report (page 40 fra)
The Committee imply that the me

they make the additional recommendations (a) to () given below—
RECOMMENDATION (@) 1=
the iank 1,000 feet wide should be
be framed through this area.” (Page 43.)
REMARKS :—In
unless it were strongly

‘ iter
employed to patrol it. The couly suitahle cheap type of fence that the wri

. i Id
can think of, is a belt of prickly pear shrubs some 19 feet wide. This wou
tost about Rg, 50,000, inct

tence would be necessary,

3,

Even if a margin 1,000 feet wide round the lake were acquired, it wou

. . P : illages
still remain hecessary to provide dry weather .watcr-supphe_s to Ealll vmalgof
situated within or close to the margin, Without such SUPP“‘"?:» Iz‘o,Pa‘tmt of
reasonable strength would be able to keep men and cattle—starving for wan
water—from crossing the margin to quench their t irst, For
from the villages would still remain: “This is the wos part of

such & manner as not to pollate the lake—a problém gof easy of solution. It is

probably on account of this difficulty that Saﬂifa‘ff"é‘?m‘“iSSio“ers5 in the past

bave recommended the acquisition of the Wholggé the inngr “ catchmer};t ‘
draining to ¢ Hills Lake. TR e : -
Freining 'tl‘i;hzxiiiial aspect is obviou &n important factor. As the writel
had no means of forming an accurate esmateof the cost of acquiring the ‘l‘a_,n‘&i:“
a letter dated Bth August: 1918 was adﬂréﬁs@@'?w Mt. Hutton, now ‘Superi‘ntend‘
ing Engineer, V circle, asking ff)f an approximateestimate.  In reply to 8
reminder, a reply hus been received statin

g that even a rough spprozimate
estimate can only be obtained hy refere;nce tctherawtxm -autha\ri;jﬁ;ﬁ.‘,; and that "
this is béing- obtained. In the meantimeé ag _a.very rough -approximation, to
indicate the order of magnitude only, the cost of!

t of acquiring the 1,000 feet wide -

margin constructing a fence, and making a eycle path throagh it, may be set
down at Rs. 12 lakhs, and the provision of dry weathes water. supplies to villages
. at Rs. 50,000. : ; 5 N o .

RECOMMENDATION (6) i~ 7 %a¢ the banks of e supply chanmel from
Cholavaram Tank showid be Jenced and wlsa the f:“‘f?:‘“zé?’f‘?f””"?T truvelliore Road,
Red Hills village and Iﬁ@.tané:mgrgz'?t_.f" (Page:43.) SRR ST ¢

L : - ‘ g‘f
€ questions raised are printed in heavy type, the .

- jent, for »
asures therein described are not sufficient, o

That an area of land around the margi?';’:; ;
acquired and thai an mspeclion pat/zvsz';é’f“;: E

. - N be - useless,
the writer's opinion, the margin would be - useless:

, . , ‘ /are
tenced, and a considerable number of men W

ial tvpes Of
uding an allowance for places where special types 0 x

Further, the drainage
t of the contamina-
tion. To eliminate it, the drainage would have to.be diverted -and dealt with in"

‘ S T e T e00 i .
of ity P et : ‘ P ) |
A PR A ence to all these recommendations to
EMARK »With reference to all t umendation i
’m%AP;Riftz;;fked:thatthe Committee state that the guah@’ of .
“th R@d};z’f ".anﬁ vater is on the whole good.”  (Page %2‘) d at Rs. 13,15,000
e lnliyav&it{ioh fo the cost oftherecommendatiqns est1mlateti:‘we_iomr‘ ,'l‘ he
" the staff at 't?xe Red Hills would have to be increased to at ;asc«)mnﬁittéeto be
the ptait af 3¢5 as to whether ‘the water, which is stated by the o 0" hustily the
e vg‘t’ééagwm sufficiently improved by these MmeRNTITR DAY 1R
:@ el e ST P S ‘ o

/5. Wi s e bt 1 dev e ot
NS ower" The present practice, which is ’ eneh ; o
l o, is t.o draw off ftbﬁ!.,'?* Bttle below. the surface.

Rﬁ‘h A’i’ION ~Outlet Tower !f*.si “.ﬂf}z'tﬁdrazw‘”g ‘ wat;"bff m’:ee{:z

| T RS | tected by . screems

Outlt Tnwer e roughing File, e e ipes should beproteid by crens
\Qf;xike upﬁer\wlw fbelm‘v wter fevel should alwajf-?‘ z};‘dz;e v;!ve. The 'bottam, ,
cupply being supplemented by a partial e or. v the tank, thiy 55 |
w’ip'?;w 3;5?'5,;5;3&‘ 'yired ‘when, owing to low level of water e

< VBLUE SROULE  OM TR SR Lo .
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The writer's \'lleW | b in
Append; is supported by the bacteriological results givet
ppendix 1V, Page,54 of the Committee’s report, from which are taken tbe

following £
: gures, showing th Red -
Hills Lake Outlef Tomer, E ¢ number of bacteria at different levels at tht‘

Total colonies No. of c.c. in which
De . ( o of cc i
pth from surface. per c.c. on Lictose fermenters
Agar at 37°C. . '
At surface, ;60 3;())resent
; o2 s 765 60 upward.
3 j " . 620 60 .
” 1) 790 | . 6{’ ,
15, 104, 940 : 80

surf
aCe water was the worst of all as judged by the lactose fermenters test, and

it '
contained more total colonies than any o?‘hu sample except that taken frOm )

the very bottom of the lake,

53 fect 1 The experiments also indicate that the purest water is at a depth of
eet fron the surface, which'is about the level from which the water is noW.

draw
rawn |t thus appf’ar% cxdvmable to continue tbe prvsent practxce e

straines and 5, it is observed fhd.t such screens would be nothmg b"t
AL “G‘ﬂd T 'fqulre freoqcnt cleaning if they stopped weeds.  Screens ! to -
irom the town watcr-supply are already. prowded at screen'

exclude this matter
ing chamber.

"

40

infra), taining the dcreening d‘*mbm‘ and meaaunng weir ? (page 51

RECOMMM\DAT!O}\« —* That é)oém s:‘ones sizuald mpt be used o tlzese

filters, but that the y should be wsed semply as tanks acl Z”g as 5’”“” wdzmmiaz‘w#
and Sunning basins. " (Page 43)

REMARKS :— By implication the Commitree’s reply to the first part of -
the Question is in the offirmative and to the second part in the negative. The '
results obtained by the King Institote in July and September 1917, are at
variance with those of the Committes, in that they do not show deterioration of
water while passing through the Roughing Fileer, It appears that further
eXperiments are required to clear up this difference. The conditiun,«; of working

the Roughing Filter have to be taked into account.,

For some time before the Committee visited the works ha!f ot thE
Roughing Filter was put out of use in order to try to determine wt:ether it was
beaeficial or not. Bat in the absence of bactenologmal esamihations, & decx sian
could not be arrived at.  In view of the Committee's recommendatxon‘ the whole
of the Roughing Filter is now used as a sunnmg aﬂd sedxmeuunm b;sxn antil it B

is possible to carry out further experiments, Shou}d it bef«tmnd tha: the rough-
ing filter has a bad effect, the next question that ‘wcmld a ﬁer it Woﬁ‘d
not be well to do away with it altogether and cover T
_4ppear to be the logical conclusion from the’ Committe g
5, page 9, the Comtmttee state that 1t was. obmm:

These exnenments show that, at the time the samples were taken, the , \,e#‘able

' Effectiveness

“ .. of sand ﬁlters. 51

Roughine o . 6. Does the Roughing Flltermrve uny mful purpose or -
ughing Filer. mot 7 If not, would it be better to dmpenae thh it, main--

This would ‘”'f:’f'_the ﬁlters w ‘re WOl’leg‘ between those date nof do they shaj
/ r in‘-uctxon g
growithiof moss was

Y

- emcouraged by light” Hbfwe\{eir,f further expenimehis are required before this

point can be settled. . ‘

It may be remarked that the' Committee is rmstaken in thmkmg that
the Roughing Filter was not cleaned, before their. visit. As'a matter of fact, it
had been cleaned and sterilised on a- number of -occasions, and on one snde,

to}

the Committee must. have observed during their visit, the stones had been re.

moved. = These would have been rep]aced and the stones on the other side
removed; had it not been known that an mvesttg'atxon was to be made, and it was

b‘thoug‘ht well that the Committee should ‘see hali of the filter at its wor'st, in

order to facilitate a decision on the utility of the Roughmg I'llter-_a pomt on

‘ whlch nn expressxon of optmon had been asked..

The Committee does not appear to have mvest:gated this point.

| ‘water safa ami"wholesome ooy ;
“ Gn thé wkole tfte ‘ o ttre samﬁed Sfrom the resulis obtamed from

¢ lze i {VS o5 waa[gr ‘at Kzlpm‘é nd esﬁeczal{y Prom the Commitiee's experzment
o wzt/t bed No. 4 that satzsfadory results from the filtration of water tﬁrauglz .sand
3, .'ﬁl’iers awhen eﬁiczently controlled are obtainable” | Page 38.)

- At first sight this appears to be a re- statement of a well estabhshed

o "fact, but from the general tenor of the report, it is safe to surmise that the
. Committee means that the Madras filters can be made to purify the Red Hills
- water satisfactorily.

This is re-assuring. Unfortunately, the Committee did not carry out con-_
tinuous experiments over a long period similar to those of Dr. Gibson, aid failed
. 'to.encounter the difficulties described in paragraphs 12 and 20 (pages 39 and 46
. ‘Jznfm) of the report prepared for them, and 1llustrated by the dmgrams (facmg

- page 38 infra) of the results of those expenments o |

Crabs, fish, and frogs, make it diflicult to mamtam the ﬁlter skin

L ‘]jproperlys They are not peculmr to Madras. For instance they also cause
S tmuble in Calcatta. The best method of dealing with them has yet to be deter-

mined. The writer has been trying screens. The Committee has nothmg
further to suggest. : : T
As regards the results obtamed, we are no further forward than

- we were beiore the Committee was appointed. We knew then from Dr. beson s

expenments that individual filters gan give consistently good results. far

good results from 3rd March to 12th May 1916 when it was stopped for c!eamng
;w ' ;Appendtx I1, pages 68 to 70). .

en. They 60‘ notj

oceux at hm&e of ﬂt

7. Is the vegetable growth in the condult harmful to the
- growth i inconduit.  water ? If so, what steps should be taken to prevent 1t 7

~8. Can the sand,| fllters be worked so as to render the

considerable periods, eg., Dr. Gibson's expenment on Filter-bed No. 8 gave

The 15013(164 exper:ments 9! the Commattee show the results obtamed L
‘Were show how
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Major Clemesha in his recent report on the Bombay water- suPp‘y states
that “ Zhe bagter 10/{;;, 1l study of the water should, to be of any use, be (011/2”“‘"{
Sorat ieast « yeor” Those who have to maintain a water-works like .that of
Madras wil agree with him.  Even in 12 owouths a3l the {au( ré bearing on the
quality oi the water may not be encountered.

Methads u ). (a) What modifications, if any, are required in the
veukhg dters, m?thodb of working the filters now adopted and set out 1
Appendix 1-B. T '

) RECOMMENDATIONS -~ The recommendations on the working of the
Blters are somewhar scattersd.  The principal refer to formation ot Altering
R, method of starting the fiters, and the fitering  head,  The cohiel respects

175 Which ihees ey .
Rl f LI Lo B U S W) 433 ¢34

, . 3 dhitisr trom the rales which were prt‘fgimtraf-.d by
the writer in 1915, and banded to the Committee {sre page 86 cpfra) ara-
(1) That tbe sedinmcsiation shali he three days nstead ot vwenty-
four boars, o

{2} That ihe dltering head shall pot exceed 24 inches.

REMARKS :~With regatd to these, the gquestion of sedimentation for
3 davs instead of 24 bours reguires, in the O inton of tre writer, further investi-

A
gation. A reference to ths baciericloyical results given in Appendix X4,

page €3 of the report of the Commiittee will show the* on 17th April 1918, the

beds worked under the rules laid down by the writer in 1915, without any spec -ial

supervision, were as good as the results from rhv bed SPf:Ud“Y Worked undef
the direction of the Commiites.

The figures given for the filtered water from the uuﬂvts nk the different
beds are as follows — ‘

Total colonies per | Lactose fermenters] :
Bed No. cc.of Agarat = present in how QL . REMARKS,
37°C. . .many c.Cc.? e
i ‘
2 205 30
115 i None in 60

4 135 | 60 .
5 200 E 20 i
5 190 60 - L o
7 130 None in 60 Bed No. 4 was worked under the
8 205 i i5 direction of the Committee.” The
g 120 i None i 66 - other beds under the cules 0
10 140 | 60 {1915,
13 165 P 60 :
12 . 145 -1+ None in 60 Nn vibrios were found in any of
14 150 - Lo N % these. samples. ;

| Takmg the lactose fermenterq as the pmper test
1 other beds thh No. 4, we find that § were belt ,

er, 3 equal and 3 worse
Thus the bed specmlly worked 1 >

to the rulea drawn up in 1916 and set out in Appendxx (see paga 56 mfra)

S “‘ g ‘slnot seen that :any caaelhas been‘ made out for.s an alteratmn in th
1m es under which we huv i ‘ wme:;years. :‘ Aslgoq ;‘mg bacterio-
ogtst is avatlable. it wﬁl carfy. out continuou bxpﬁfjxhetiﬁ&

1 deswab”c; t

be‘
: the total head which can be applied to the filter cannot exceed 2 feet 10 inches.

and comparing the

GCCOYflmg ta the. mstructtom of the cOmmitme
was very nearly equal to the average of the béds ‘which ‘were ‘worked accordmg-

At

-

15

: extendmg over long perxods in order to find out how to get the best possible

results from the filters.
The writer strongly deprecates a cast-iron rule restnctmg the head to

24 inches, as recommended by the Committee, unless it is definitely proved
that a greater head results in imperfect punﬁcatmn. Such a limitation of head,

if unnecessary, involves more {requent cleanmgs, greater waste of water, and a
larger area of filter-beds than if a greater maximum head is permxtted ‘

Perhaps the recommendation is due to a misappreheasion of the work-
ing of the Madras filters, for on page 38 the Committee writes— :

“ [f a filter-bed were completely clogged . . . .7 . the filtering head would
be the difference in level between the surface of the unfiltered waler aud the Roor

' fof the filter. This difference might be seven feet . . . . . . "

" This statement shows that the Committee cloes not understand the
working of the Madras filters. In ordinary working, before the filtered water

~can pass away it has to rise in the outlet chamber until it reaches the weirs of
the regulator. As the weirs of the regulator cannot sink lower than 3} ieet above

the filter floor, it is obvious that the filtering head in ordinary working could
never be * the dqﬁ;.vre’zaae 2n ’wel éetwﬂt 7 i‘/zé' un) *Efferm’ water and the floor of ithe
ﬁlzer&ed” g S

. Asa matter of fact, in Ordmary workmg, the ﬁltered water level cannot
lowered below a point about one foot above the normal sand surface level and

This non-appreciation by the Committee of the method of working is
confirmed by the three plates illustrating the filter-beds in which the water is
shown flowing with a free surface into the main drain, neither the collecting drains
nor the main drain being full. This state of affairs is an impossibility with the
arrangement of the Madras filters.

Additional filters

o required. 10. What additional filtering area is required ?

RECOMMENDATION —* As the present filters ave only cdpable of supply-

| : zug‘dewn mzl[zon gal[ous dazly and as thirteen milifon gallons are required, we

wend | tﬁe wnstmrtwn af two aa’dztzonal ﬁltenbeds " (Page 48.)

KS :—The writer entxrely dxsagrees with the Committee that two

":;;faddltmnal”ﬁl‘ters are suiﬁctent. He remains of: the opinion that at least seven
'vaxtra filters are requ!red if the ‘whole supply to thf: city is to be ﬁltered S

in order to ascertam how the Commxtte& amved at its 0pu’uon, re{er» '

| .rence may be made to page 34 of the report where the Commlttee assumes that

the present populat:on—-——taken as 523 0()(3——-43 to be supphed with 26 gallons per

- head. This would require 13, 075 000 gallons per day; 76,000 gallons per dayv |
(the supply of 3,000 people) is knocked off, and the quantity to be prowded is
?_;taken as 13, 000000 gallons per day. The Comrmttee then assumes that 16
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The writer contends that it would be most unwise to assume—as the

Committee does—that the maximum supply can be reduced to 13,000,000

gallons per day.

A - The present consumption in hot weather already amounts to 16,000,000
gallons per day, and it is unlikely to be materially reduced, for any reduction
in waste that may be effected, is likely to be neutralised by increase in population.
and by the extension of water-closets, baths and fush-out latrines, so that, in the

W . ] e . .
riter’s opinion, it would be most uawise to provide for a consumption less than
the present,

| Further the Committee has over-esfimated the output f;'om the flter-
beds. The reasoning by which they |

34 in the following words :—

“The ¢ 'omyzz}f/(’e arc atvare that, the total outpul of 14 ﬁ[l'”"b“{j 5
.7,00{),:;00 gallons and that at least g aof these beds would be out of use wumder
leantng, 5o that the net quaniily of Jilteved water available for the city would
anly be 11,000,000 gailons dady...... They are therefore prepared .. . .- - -

10 recormend the early construction of two more Silter-beds so as to obtain a darly
supply of 13,000,000 gallons of filtered watey "

The Committee therefore assumes that with lé beds they would be

a}ll)le to filter 13,000,000 gallons per day. As a matter of‘fact, it is very unlikely
that they would get this quantity,

oul of 14 beds would be out of use fo
occasions 4 out of 16 beds would be o
beds would filter 12,000,000
rate, but they do not work at
starting two days are required to fill the flter, three days for sedimentation,

followed by one day’s wasting of imperfectly filtered water, and a further two
days of slow filtration. Then before a filter o

r cleaning,” it may be taken that on many

filtration is slow. The net result is, that taking all stoppages into account

each filter deals with water at an average rate of 660,000 gallons per day. SO
20 filters are required. AS .
the supply already reac:‘hes 16,000,000 gallons on many days seven addirionaﬁ‘;?‘f
filters at-legst are required, as recommended. by the miter,g?»uék:‘épﬁe‘d by the 5.”
Corporation, and sanctioned by Government in G, O. No. 1442 M. dated 31st

that for a supply of 13,000,000 gallons per day,

July 1914. " Experience may prove that more are necessary.:

%?;;:ggs ig vdesigt‘t ; 1. Are ;‘my alter#tions ixj deaign needed ?
- RECOMMENDATION:—The s

tions in design. (Page 46) 3
(1) N Conwrsz"aﬂ of e 3feet ‘marﬁrﬁmﬂ of e

- under drains and. broken stone 1o sid wa

e

) norease to the depth of

Geimohés™ "
ing zmd wasﬁug of.

arrive at their conclusion is given on page

Assuming their own figure that " a/ leas! 3. .

ut of use for cleaning. The remhining,lz B
gallons per day when working at their maximum
their maximum rate throughout because af -

ired . . o an be cleaned, two days aré
required to empty it, so that in addition to the time required for cleaning, there '

are 8 days during which a filter passes no water at all, and two when the rate of

¢ Committee recommends the following alters- .

sard) by extending

~a

o o 17 | : I o
. The original standard grade of saudto be used, viz., the filtering
sand to pass through a screen of 30 meshes to the limeal inck
and be retatned on & screen of 50 meshes ta the lineal inck”
REMARKS :—(z) The first recommendation has reference to

| Removal of sand _ dJealing with the black layer of sand” which is found in all the
margin, " beds. This black layer, as it was found in the hot weather of -

e
e

1917, is described in paragraph 20 of the writer's report (sec page 47 infra).

its distribution had changed at the time the Committee .

For some reason or other, i . oll €0 CArTY OUt |
' visited the works, and the writer considers that it would be well to carry out the

Committee’s recominendation for one filter and ascertain the result.

‘It may be pointed dut that the 3 feet sand layer is not the writer's :
the Committee appears to think. It is a well recognized method =
“gwater creecp” down the sides of filter bed walls, and is employed -~ -

“jnvention—as
‘of preventing

in the London water-works, amongst others. - It should certainly not be discarded -

anless it is shown that it does harm rather than good. No experiments have yet ..

been made to test this point. - e A | : |
It is interesting to note that the analyses made for the Committee by

Dr. Simonson, confirm the 'opin’ion arrived at by ;Dr.ﬂ Kesava Pai {(sce page 48 :

infra), that ¢he. black 1a v er in the ﬁltet:‘ﬁéﬂs 1sd ( t‘t’;e formatio%a of sulphide
‘of iran ‘owing to the chemical action of sulphut in the water on the small
quantity of iron in'the sand. ~This probably explsins why the complatats of
bad smell from the water at the house services have now ceased, although they

‘ before. the introduction of the new water-supply. It is

were very common . ot A Bt
certainly préferable to get rid of the sulphur at Kilpauk. even if it involves some

smell at-the filter beds, if the water at the ‘house tap is thereby freed from an

offensive smell, The sulphide of iron in the sand, so far as has bef:n'observed :
at Kilpauk, is reconverted into iron oxide, so that probably the purifying faﬁect

of the iron will continue indefinitely. If it does not, it may prove beaeficial to

" add iron to the sand as iron ﬁlings or in some other form.

{6) The réconimendation~ to increase the ;d“epthﬂ} of filtering

_ Depth of water gand and the depth of the stone layers, involves a corresponding

. over: sand.

ost ‘cex%t'ain'ly. lead to an increase of

‘ na*advxse such a reduction for it would alm _ . _ "
| h, wi > to t ven remarkably little trouble in the

~algal growth, which up to the present has gi

- reduction of the depth of water over the sand. ']T;he? writer does

* Madras filters, That the danger is present is proved by the fact that this growth -

_ does 'take place in the hot weather, ahd forms 2 thick skin over some jof the
- filters. SRR N o |

L (¢} A reason given for increasin
¥ Minimum thick- ‘

pess of filtering ~ because “ the Comumiltee consider that the filtering sand should

sand. - not be reduced below 2 f'_mf' {0 obtarn good ’-‘-??”.mj‘?ff’:’ (Page45) It
e s minimum. - Quite a usual -

" is quite unusual to insist on such a thickness as

dard

gthe thickness of sand is
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11:,“1;,,&55 of (d) The same arguments apply to the increase of broken
o sto
iroken stone stone under layers. It is not understood why these layers should

be made thicker. They serve perfectly. their object of supporting .

i
the sand which does not percolate into the drains. 1t is not understood what the

Committ .
ee mean by saying that “ another importan: function of this layer 15 10 ook

jz f;;flfm;‘; lhe passage of filtered water from the sand layer to the under drains.”
age 19.) A layer of coarse sand festmg on two layers of broken stone should |
certainly suffice for this passage. d b

the C If‘ this connection it is interesting to note that recently one member of
th:ck Omh'?ftt(?e (Mr. Hufton) argued strongly in favour of stone layers 24 inches

» which is much thicker than modern practice. This was embodied in what
was called the “ Madras Standard Filter”. He now appears to be satisfied with

10 inches. It is not unreasonable t
0 suppose that bef r
reduce his standard. PI eforg long he will still turthe '

(¢) With reference to the fineness of the sand, it is interesting to note

that wher{m first a sampiﬁ was sent to Mr. Hutton, he (on 21st

muck finer sand i/nlz};z, ;31/23‘/:';0“‘ to the President, * The Kilpauk sample is @
sed un the Guindy experiment and will give, I am

Sure, exce
; t; ; dllent results.  Trouble may be experienced from clogging of the sand
% ine beas owing lo the fineness of the sand.

Fineness of sand.

In those days he ¢
onsidered the sand
that it is too coarse ! 8 d too fine, now he is of opinion

R

Apparently Mr. Hutton has changed his opinion since then, |

- (/) The recommendation that the Corporation should instal Walker's -
Sand washer. S?Zd washers, is extraordinary, for the Walker.sand-washer is an
old type, which the writer would cond "
oy emn. A much moré
‘;*:tleﬁlfct?ry type‘ has be'en designed, of which one is in use and three ‘are under °
anulacture. These wxll be sufficient to deal wita the 14 existing filter-beds-

o 12.
 Bacterilogica Wlmt steps should be taken to mamtam an ade*
quate bacterxologlcal contro] ?

RECOMMENDATION :— Tke Corpommm should emjbloy @ ba(terlologudl

:zsszstant with a suitably filted up Laboralory at Kilpauk, so that dail) 'y mue'vﬁg’ “' :
2ons can be carried out on the quality of the water. Page 41.)

e at aim;iﬁ;xmf'-—lf the bacteriological quality of the water has any lmpol‘t‘
s of the greatest importance that effect should be given to this .
recommendation as soon as practicable.” This question was gon gt t some
length with the Director of the King Institute, Guindy, from gh :nmto . SSOCE"‘ s
tained that the necessary. apparatus could not be obtau;ed at theopre:e:ta:x;e »

Occasional bacteriological an -
alyses are of very littl -
tain a proper control of water, they should be taken evZ‘y da‘; e, : o mam |

e

Samples g be
tsken, pes g 13.

Wlmt aamples should be taken 7

(1) Asa matter of routme. 5:3
(2) Occaswnally |

E hydrog’en i$ probably a blessmg in a dngulse w}uch is unpleasa
tory sense.

limiting the head to so small a ﬁgure, unle

~ to the wnter that the difficulties of these cause
. by'the Commﬁtee, as they form the greatest. probh
Ctis behe;ved that most of the troubles with the filters

e

What. should be done to remove the whlte ﬂlamentcus‘ ‘
Joor, suiphuretted grow “ grenothrix polyspora” from the filtered waters ?
Rydrogen. 0 l;@w ' mell of aulphuretted hydmgeu be removed ? ?
A iled mveshgatmn has been. made but the Com-
flect is given to its recammendatwns the members
sbility the presence of rrmotkrzx orowth and unpleasant’

smell of sulﬂk?tﬂ? d hydrogen will disappear.

" Thisof & onrse may or may not be the case. Further investigation of
i "'cu ";eg. IS requm‘zd ' '
gards the sme%l of sulphuretted hydrogen. it may be remarked'
tis pt iferable to remove the sulphur at the filter-beds rather than in the
‘here it causes a smell that is highly obJecttonable to water consumers,

Therefore except for sentimental reasons, the liberation of *sulphuretted
nt to the olfac- .

14

| Cremthﬂx polya s
th

15. 1s the sterlhsatlon of the under dramage system of
anderarams. | the il ‘ d¢a1rable to prevept post filtration muluphc:hon of
“ i bast nd also the gmw&hof* crenothnx polyspora?

: Thxsqaesﬁa ﬂcm npﬁ;@ppﬁa "*'@ ve be,;en mVest:gated by the Com‘

bternh:auon qf > tbe ]‘.d

‘: of ﬁltration | 16 What rate of fxltranon mwy be adopted ?
h RECDMMF\IDATIOV - Mazimum rats of ¢ inches per hour. (Page 47.)
REMARKS :—This agrees with the rate given in Rule 2 for the working

of the filters (page 56 infra), a higher rate is mentioned in Rule 12, but this has
not been allowed since the effort to supply the city wholly with filtered water

was abandoned. | |

17. What is the maximum head that may safely be
adopted on the filter-beds ? .
RECOMMENDATION :—{% n0 case should the filtering head be allowed fo°.

exceed 24 inches. (Page 47.)

REMARKS : .—As already stated, ( page 15 swﬁm) the writer ”depre‘cates
ss it is proved that hlgher heads

Maximum head.

cannot be: saieiy used.

Exclusion of |+ 18. How can crabs, frogs, fish and other harmful or-

| v |
S e fsh, ganisms be 9xcluded from the filter-beds ?

R}-,COM\IFNDATION e The inlet chimber showld be pro vided with a
screen as an additional pre:azuwﬂ against the entrance of frogs, crabs, elc.
(Page 45.) , ‘ ,
REMARKS : ——The Commlttee s proposai is.m
inlet chambers of some of the filters have been in use . for some years to. ‘ascertaio

if .they will exclude the organisms that do the damage. It is disappointing
s were not further investigated

ot new. Screens at the

m that has to be solved
mdxcated by the bacterio-

logical analyses and shown on the diagrams, tacmg page 38 mfm, are due to-‘t-f; :

| thesecausesh
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19, If sand filters are not sufficiently’ réliable, what: other steps

w ;‘f;angmt; D;thrg'sl' should be taken to secure to the city a_ sufficient supply of

sand filters, wholesome water ? .
REMARKS :—The Committee probably considers that this question does
not arise because it has expressed the opinion that the water can be render-
ed safe by means of slow sand filters. When framing the question, the wrftef
had in mind that, if there were any uncertainty, it would be well to sterilize the
water. The readiest agent would probably be chlorine obtained by electrolysis of
a solution of brine, ag is done at the Buckingham and Carnatic Mills for bleaching
purposes. The cost of such a process would be small, as brine is readily obtain-
able, and there is already at the station a dynamo to generate electricity for
‘ eilectric: lighting at night, during the day it could be used to produce chlorin®
Sterilisation is superfluous, however, if unitormly satisfactory results can be
obtained with sand filters only, but this has not yet been proved. o

20. What would be the cost of

Cost of recqm: dations that may be ma
mendations, . As regards—&-

carrying out each of the recommen-.
de in reply to the above ‘queries ?

(a) The cost of installing all the necessary plants ""n,dh‘
apparatus.

(b) The annual cost of u

‘REPLY.—The Comm

two additional filteys wmstead
by the Corporation,
‘tmprovement of d,
‘der however that

pkeep and maintenance.

ittee point out that t/zey have only yecommended
of the sevem, the construction of which was ap;ﬁfaw’d |
The other recommendations are in connection with 1«‘/“’
tails, the cost of which would be relattvely small. They const-
. ) “ the washing, Screening and relaying of the Silter-bed materials
well ultimately cost @ constderable sum.”  (Page §0. ) !

’ REMARKS It is not understood how the Committee arrived at it?
conclusign that its recommendations, excluding the two new filters and washing:
screening and relaying filtering materials, would cost only a small sum. OB
the contrary they would cost a large sum as is shown in the ‘introductory letter-

Inspmcifem : 21. In addition to the queries, there wereﬂcertni'n defects
ca i . Y » . . s ™
Water ronke. eed  pointed out in the writer’s report for the benefit of the Committee-

Of these a few will now be dealt with.
= - The insufficient capacity of the filtered water tanks.

REMARKS ;:—No reference is found to this defect in the Committees

report. Possibly its importance was not appreciated. Those who' have t0
maintain the water-works feel that an additional tank will be urgen'tly}requif@a‘-
when the town is again supplied with filtered water only. SR e

22. The increase in the number of street pipes and ' the installa-
D;s‘tribmion pipes’ tion of a waste water detection meter system, as prOViM
in the sanctioned scheme, but deferred for want of funds, -
REMARKS :—These puints are not dealt with by the Committee‘ibeyoh@”

still required,

the following reference : —

“The Committee vecognyse the advantages of adding De’am;‘t? waste
Detection Meters to the distribution system of the city!  (Page 48.) |

"-:i‘i"éq‘uirgd o

, ::‘&Véste of water,

| drac off such as they have indicated. {Page 48.)
~ particular area or street.

i the city shall obtain- an equiteble share of wate

v'IﬁO‘f indicate whether it is proposed ¢

21

LTI BT TR ' ’ T o L . 5 : s !
" 'The Committee does not appear to have co;nside‘re‘d what sltld:iltloor;z:
Pibes are réé‘lliii‘ed for the distribution system. It may therefore be well to p

. L. . . h
out ‘that to complete the scheme as designed by the :wnter, app rq;:rled'by ;r:
Corporation, and sanctioned by Government, the following additional pipes

s

~ Length required.
: 2,70,000 feet,
15000,
15,000
7,000 1]
10,000 .,
. 5000

- should be obtamedand laid ‘wh‘en‘iunds .aré’availablse-;‘ |

23 | Tlié large amoi;ht of waste and npp-do{xlest?c use of water
" which makes it ‘impossible to maintain & \h!gh pressure
throughout the day. ‘

A number of recommendations are made, which

I . m}pg},‘;ﬂgﬁg[z‘mz}gd quantz'z}}" of waier
en up”  (Page 48.)
i REMARKS »—As tfxefé’i n‘ever,vh"asi"béé‘l’l ,jﬂ'ﬂ}"‘s‘mh policy, it cannot be

given up. . , o . . o
# (2) The policy to be adopted should b thal of fixing the quantity of
" water in galions per menute to be supplied during staled periods*

.

REMARKS :—The Committee deals with this in considerable detail on
3 and 34 ot its report. : |

pages 33 and 34 0 n . - N

P The method proposed is impracticable. The Commtt]t{ee is ;‘T(;ni 1? ;ts
on that Ze ' zed the disiribution
i : ve s at present no organized regulation o

conclusion that Zhere is at p C The regulation of the supply by

: : 51 ater by limiting the flow to any’
ice v i d to prevent excessive use of water D |
e atar and tr s i’ But it cannot be employed to the extent contemplated

quite impossible in this way 10 ensure that every person,
) . In the absence »f a waste

which cannot be obiained at the
far been found practicable, is to

by the Committes. 1tis

water detection meter system and house meters,
:prééént time, the only method, which has so

. ’ . { s
' reduce the pressures in the manner stated in the writers report (page 52 infra).

It is the method adopted.in Bombay and Calcutta and should be cotxtlnugd in
94 The Committee recommend * the eatly introduction "f}-m”‘,‘.‘"-“’f’?{"“

| " meters? ' Wecontemplate that owe-guarter of the houje services
House meters. will be metered in the mext few years.” (Page 48.) = ‘H " L
. ‘ : : . ORI T POL AL VR h as it does

- RKS :—This recommendation is indefinite inasmuch a3 it coes

- ReEMARKS :—This t hat all house-services should evegtually be

asses of house should be metered. The

K i i : « \ 1 QR

‘metered, or if anypavuculff}’ _{E}f_?f__ﬂf_ilfﬁfﬁ*_;.--~-~.»-~_.«: vey it DBARTE T T .

T R T +o ave not the actual words of the Committes, tast they sonvey ple e
Sl o e S e

B
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considered this matter on several occasions. The,..

Corporation has already
' i }
one of finance. The number of existing house gervices m

question is largely
29,326, N

tional sto ¥
expendituf:(i)sk:;a;th ;vould.be Rs..SO lakhs, and would involve an annul
6 lakhs per anpy, ;: repairs and interest on capital emounting to at l‘e“ﬂ,
this means an extr; N e ?nnual cost cmﬂxld be recovered by meter rentsﬁthOlfgf?‘
the range of raction, 4 orl'ls. 6 lakhs per annum——but the capital cost is‘ouw‘g o
to cut down 1 politics at the present time, when the Corporation has h#%

e uttermost its expenditure on new works. ) i {

It w o .
epor::s ;mt account of the great cost that the writer in his Water Dis
into ﬂrst-class’ an?j'e:ecsezterrber 1911, advocated the classification of servt

onda-class H ahhait
report). This princip ass house services (see pages 89, 79, 80 of the'
by Government.
Hand

bution R

ne!

It is now strictly enf . wOf
-book : v strictly enforced (see page 5 of the Water-wor?
I f(:;mmg Appendix 1-F and bound between pages 64 and 65 infra)
already (me.lese Circumstances, it would appear that the COTPOration haﬁl&«

class of hgousé ?ﬁyﬁnd the Committee inasmuch as it has decided exactly Whm
L shall be metered as soon as meters are available and funds permis

§ -

25. RECOMMENDATION w—Special Staff— We also pm}""sqg '
SRRRRRRRC specaal stuff for the proper organisation of ﬁﬂus¢i
Sevvices and meler s, (Page 48.) i

Waste .
Staff. ctection

REMARKS :—Thi ‘ . - e
appointed Wat;Ki. k’I h:’ question of reorganisation is one on which the new;

~works ol ; as |
the need arises, sTx%tant Engineer will doubtless put up proppsals g

’

Th o , ,
services andere already is a.specxal staffl with proper organization for hous®,
page 18 of u;m eters. That it does useful work may be seen by a referenc® e
waste deteusio e tA;‘mlmstratlon Report for 1917-18 where it is recorded that &

Lion staff examined 21,000 houses / y oy 3,000
defects i the serproes. and brought to notch’ Oz‘ff 3

ton of ‘tTlTe Committee considers that the stsff is quite inadequate. The' que‘
its increase is one for which the Assistant Water-works Engineer ¥

doubtless put up proposals when and if needed.

for an i 'Ijhe present is however hardly an auspicious time to make propose
s u ncrease of staff, for the Corporation finds it difficult to pay its way &%
rged by Government to reduce its staff to the uttermost TR

. 26, RECOMMENDATION :—The Committee recomme 3
Charge for water, (G the charge for excess water used which vs at present 2 ans®
per 1,000 gallons . . ... .. should be raised to Re 1 per 1,000
gallons” (Page 48.) o A )

1000 l:lEMARKS :=The Corporation has already raxsed the price‘to He. 1 Pt
t‘; " 6ga ons. It has gone further and has reduced the free allowance from 1
. . E'all.ons Per. tupee of rent following "‘3'f¢¢0!ﬁmendutipn ma‘de‘:by ”_m
:;::el:. ;;\ ;us Rf;tnctedn Programme Report, dated 22nd July 1916 p}age‘ 2
he free allowasce should be reduced /rbm '160 callons 4, D et d

110 or perhaps 100 gallons per rupee of rent” = &  per rupee 0{ £

Ten

If th i
¢se were all metered, the cost, including meter. pits and add_l £ L
sufficien

le has been accepted by the Corporation and sanctiv N | t :
o works 10 con

-" Sup

2

‘e

‘the conduit and it is considered that this velocity is
. being carried to the s

23

g

" ingreasing quan- - 27. ' Another point which the writer brought to the notice

tity of water o e
ayailable, ‘/ - of the Committee 15— ‘ ‘
" JSThe question _whether the water-supply from existing sources Is
t, and whether the works as a whole can bring enough water to

lestion of increasing the supply by

ce to the qu
Red Hils Tank in_

stinue 10 supply mors waler 1o the present population than they are entitled
fo receive.” (Pag-ev42.<)tlj,f ,5 L SOOI TEA -
‘ " The proposal to éxitrendil'fthe Red Hills Ta ‘
manner proposed by the

by raisix‘!gbth"e bund fip the
sent'pqp‘ula-tion‘ with

er-is not to supply ;tli’e pre
| led to receive, but to
the very seriom I follow. In bis o

pinion such a famine is a
by ‘a letter from the

cle, given on page 80 of ti

fof he sdy;é fﬁat !

estions are found scattered about the report. On
5 The Cbmmé’lleée-waa'ld_,emﬁﬁa$§?;ej‘i]-é&zfr; optmion
head per day is ample. for all reasonable demands
orporition 1o c&mfly,wz'lit,unreaséﬂé;&le require-

:" raismg the = .

2 'Red  Hills Tank 1 : ‘the manner urged by the wriiteff;;:f‘fﬁgffcqm; E8
states 1 Wegdeprecate the extension of tkek‘ed Hills Tank, if the idea'ss

prevent a water famine and “

gine ‘ of th  Committee’s report -
had the dssues to the Madras Corporation in 1904=5 been the.

same as 1915-16 the tank would have failed. This fully confirms ‘the writer's

view, and adds force to his argument that the ‘capacity of the Red Hills Lake

should be increased without delay, and tha

- water be also raised at the same time.

Aij!TlONAL"RECOMMENDATIONS MADE BY THE COMMITTEE.

égrapl'}s. the recommendations

,:_28},7;1;‘!1,:@[‘13 foregoing par recom :
Committee have 'been considered in’ connection
with the points. saised by the writer in his report -

mmendations of the Committee will now be

. {1) RECOMMENDATK ‘
ciency duz to their small size of the scour pipes on the 24-inch mains from the lake to
the valve house, 7l is m;géssaryfmf provide 1 geinch scour pipes and as the length
of these mains from the valve house to the r&g}zmgﬁlter gs not scoured at all af
present the valve kouse should be shifted as néar'@_s possible to the roughing fillers
and the new scour pipes provided af the new site) : B

| REMARKS i—The velocity of water in the

ine fiipes is twlce that in
s sufficient to ensure any silt
settling pit into which the 24-inch pipes discharge ot the
' this scouring action shall take

hamber. To make doubly sure tha

t the lowest level for issue of irrigation.

N (page 43} ;—;“ Valw house—Owing to the sneffi-

time every morping through
out B feet per second which ..
gement_propdsed by ‘the
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(Zomrnitf
ee, h 1$ not considered that the lr-w experlmvntv. made by the Com-

Th : C .
e silt observed by the Committee must have formed in the scour

pipes. The writer has exam
amined the inside of hoth 24- z d that
they were quite clean, 2 mch pipes and foun

29. The questmn of the roughing filters generally has
already been dealt with. (Page 12 supra) Various detailed
recommendations are also given by the Committee, some of which have already -
been executed. The remainder may be referred to the Water-works Assxstant‘
Ehgineer for consideration and action as he thinks advisable. |

‘Rnu';-fhin'r I'ilter,

This applies also to a number of recommendations concerning ‘fhe“

conduit, ¢,¢., an inspection path which is in course of construction.

. Syhons on 30. v The thres syphons on the conduit should efiher be duplt-

caied and provided with means for emptying them or the uma’mlf .
should be reconstrucled at these places at its usnal gradient and the cross draineges
which originally vequived the constrmtion of syphons on the conduil shonld 1'1"””"
selves be syphoned nnder the conduil” (Page 43.)

REMARKS :—These recommendations are made with a view to mtmmls- '
ing the deposit of silt in the present syphons, it being thought that such silt.
produces bacteriological deterioration of water. Roughly estimated, the work$.
would cost about Rs. 20,000 1t is recommended that they should not be camed‘
out unless and until it is proved that there is a real deterioration of water when .
passing through tue syphons The writer has been inside one syphop and -
found no silt. . ‘

The syphons can be cleaned as required, the question of what inter” .
_vals should be left between cleanings is one whick should be settled by (bQ,
Assistant Water-works Engineer ab ‘the result of experiénce in WOTking.f .

w i :
to 53§§§;3F ped 31 “Thke two villages on the conduit line, Sulmjﬂet and
Puttavaram. Puttavaram, slzould be provided wzth wells sxﬁplzed from tlzef"

conduil.” (Page 44.)

REMARKS :—The proposals for the supply to Sulurpet of water by\‘"‘*‘
means of wells as suggested by the Committee were submitted by the Speci®
Works Department before the Commxttee was ﬂppomted The matter is awaltmg' i
disposal by Government. ‘ | L

As regards the supply to Puttavaram Village, the quesnon has nat”-
a:sen and the Assistant Water-works Engineer informs me that he is convmc"
that no water is now bemg taken fmm the L

18
village, condmt by tha mhabttants of th &

32. “The service comnection north-west of ” | ﬁlter.br 5 at szu 3
(amionat  Aould be extended as far s Mankole No sy ... that I
area. ' collection of houses mear Manhole Ne. 54 ;ﬁaulaﬁ ]

brought within the administration of the Corporation as st is oo

dose to the filter-beds to be allowed 20 ext d
santtary aui}mrztzes. (Pag’e 44) mm e szlfag'e Iu“ uné‘o’»!lm”"dbw

service connection unless ‘the area is hrought witt

' engmeermg point

- new suction well, whereas:
_any wall. ‘

‘sconrs KA ;;‘»‘

«—The wntex does not remmmend the e\:tensmn of ther'

REMARKS
hin the Carparatmn admmns«-

tratmn. This latter is a questmn outsnde his provmce

' mlzm‘ v (Page 44)

Wlth vthe object of exciudmg frogs, crabs, ﬁsh etc,
roétded at sthe inlet of the. Roughing Filters. . If further
t the’ mlet o the conduit, only 100 feet iurther on, the
n arises whether ot not it is desirable to do away with the’ Roughing

gether and connect the conduit directly with the screening chamber.
ful expenmental 1nvest1gat10n before anythmg is

Screem at end
of conduit. i

screens are req red.

er' reqmres care

t the outlet of the condmt and expen.

There already are screens. a
' A suitable type has been .

mental screens havc been tried at the filter mlets. |

, 'evoived and it is proposed to ﬁx one 00 each ﬁiter inlet

“ —t T Iw ﬁmmswrz of pumﬁ ‘tells out-
vod the edch pump well can be dis-
ipe. e, pum}b siwuld be

) g | dation soti the Com-
‘ 'hé“altaratxon”wamld cost Rs. 80 000' and ' is ‘undesxral:ﬂe from an
of view The usual modern practlce is to instal pumping

engines directly over suctmn culverts, as is done at Kilpauk, in order to obtain

as dnrect a suction lift as possible. ‘ ;

This is the usual practice in England, and the writer may point out

that in India, the following important pumping stations all have their engines
placed directly over the suction culverts :—

At Pulta and Tallah of the Cglcutta Water-works eight large pumps, at

Rangoon, Benares, Lucknow, Allahabad, Cawnpore and Agra. These pumps all

‘deal mth filtered water as is’ the case at Kllpauk

; In the case of unﬁltered watepsupphes, it is often nec&ssary to extend
‘the suction outside the engm&house to.reach the water, but this is recognised
fas a ‘disadvantage, and. in some cases gives w-great deal of trouble when the
water becémes low. Such trouble would undoubtedly be caused at K:lpauk if
the Committee’s recommendation is adopted. .
 The argument used by the Committee that, where the plpes pass
through masonry, cracks mvanably occur at the junction of the pipe and the
masonry (page 25), is an argument against extending the suction outside the .

engine-house for they’ then would have to pass through the walls of the proposed
as at present the suct:on does not pass through

G .&: The Comm:ttee (pagcs 26 and 48) suggeqts that scoums should be

- provided’ and add that they |
| six SCours dzs!rzbutgd over the ﬂat doltom af tlw mmé wztb m/m: N

,sﬂwr 1¢W1v ,..‘;(Page 26.),: .

" Stedl

“ com only suggest that there should be - -
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“and dear of silt and we do wot conlemplaie making any addition o the scour

) 27
26
REMARKS :—
S :—The need for better means of cleaning the tank has been

#Ound in i H ] . .
come 4“feelzp;ra:on. The wnlters Intention is to construct a steel diaphragm
’ 1gh across the middle of the tank thus dividing it into two haives."

arrangement now exising. : ,
With reference to the use of scours it may be pointed out that they are
- employed where experience shows that scouring is required. Thus many of the

Each half will be i ;
provided with a s o that it .
other half still contains su scour 50 that it may be cleaned, while the

tributio ST .
D system. , A similur method has been sdopted for the very much larger

elev n :
ated steel tank in Calcutta and has proved pecfectly satisfactory. This parti-

3 a5 Deen h g -

?6' ’lh.d C-Omf‘mttee {page 49) makes a number of small reccommenda-
lstribution Flons W“'h regard to the organization of the stafi, rules, returns
cant Water-work?lg '.fhls matter has bt.een receiving the attention of the Assis-

5 Logineer for some while past.  As a result the Corporation has

system rules.

the “ Water..po: "
Water-works Hand-book)' and when he has time to study fally the

instruction and guidence of the maintenance stafi

It ctabloe b d ) , :
would be a mistake to issue rules till the requirements of the system .-

have bee ; i . )

Co!gmbor;aas,certalne?d. In this connection it is noteworthy that (Calcutta and

h'ave e ve no ;.mnted }-ules, and that those of Bombay are out of print and
een reprinted.  There is such a thing as too many rules and forms:

Scour valves,

Iz diameior of #he A pn .
¢ fev of the prpe to be scoured Plus rinch

g y - L ’d
have fre : , . Al scour prpes siit
ave ,f(.e outlets above risk of contamination .

RemMARKS Tk ) :
fixed. As it ARKS :-—The Committee states that numerous scours should be
"0- - As it was not understood what * numerous” meant Mr. Hutton was

addressad. he 3 N . .
dressad, be has informed the writer that © /7 wordld be advisable in the first

Tastanie fo adodt Y a2 werle b S o
- A48 & A omrie abari s . i . . ‘ . o
l[‘. Z Y24 (.l", L F o’v \(}Z v/z.,l.z,’f).? KU j’);pfg ‘If';f \\‘zt,-'la\]‘.z(ﬂ di*cl?i‘l&fi:"?’ 32‘1,}!!'_’[,,{ o

Fev s s iy / {7)
Yo alleyiation Lo suet local conditions.”

The cos i : . ] o . ] ‘
he cost of fixing scour-outs half 3 mila apurt, on all pipes larger than |

4— ; '5'\, %3 03wy . . . . . .
nches dismeter is estimated at Rs. 2,15,000.

i s the f_iuestmn ol scours is perhaps the most important of the very few
o coon 1 S M < i~ [ . . :
i at oimrr-zenuatwns made: by the Committee, it would be well perhaps to
HUULE verha ‘hat 1 aid i L %AT ‘ ] o
{uote verbatim what s said by the Water-works Engineer to the Caleutta Cor'

poration as to the practice in that city :—

Y ; . -, . .
T4 g RS r . vare - Ok
far as the distribution System 15 concerved we do not fx scours 00

Ay porals grcedt al deqil cnds an o e i s

) .1/1 ; o at deai ends and ai these points we only fix @ standpost with 07
wzthont hyvdrant attached to act as @ scour’ .
.",]\

M The scours have been fixed ont i S Y
' Sx¢l only ou our 6 fect steel wmain, wpon whioh,

there are g-12 tnch srours or was ] ' ”
€re are g-12 rach srours or wash-outs fixed not so mockh with a view to scour owl.

szl or divt but more with a view to emplying the main when zecessary to effeét

ficient water to prevent air being drawn into the dis-

37. The recommendation of the Committee is as fbllows -

“In all larper i : - U
iz o ) larger sized pipes numevous scour valves should be. fixed. The:
s1ze of cach showld be fixed by the sul : - i

: 4OV the sl e———diameter ()f scouy dranch ,»;-quals kall

i
G

o

requirements Cctrih
d ents of the distribution system, doubtless he will 1ssue rules for the -

- pipes in Ray‘apuramgdnd St

Caleutta

i already mo

of the water-supply in the distribution system will f

Committee does not refer, 7.2
considerable amount o

refnbve these 'materials, in w
‘to be used. That scours byt

Thomé are scoured out regularly every week and

sometimes twice a week. On occasions a fire-engine is used to drawsout the water.

The writer in i laying out the water-works has provided scours at all
: ‘the larger new pipes, and at dead-ends which cannot be avoided.
modern prédctice, and’is found sufficient in filtered water-supplies.
cours are not provided at all, hydrants being relied on, and in
s ;,é,'-é.__(mfiy pronded in a very few special cases where there are
- therefore appears that Ahe Madras provision for the new pipes

re liberali'than:that adopted in Bombay and Calcutta, and the
ith the high expenditure involved

The whole question of the purity
orm anr interesting study.

adoption of the Committee’s recommendation w
is not justified with our present knowledge.

when the Corporation has a bgc;tex_'iologist of its own. His researches will show

nnected w:th the ¢

" where scourouts are required, if they prove to be necessary.

i_:esftion 'bf' scours is another problem to which the
. the cleaning out of the old pipes, which contain a
""" f deposit and also shell fish. It may be found desirable to
hich case it is probable that pipe scrapers will have
hemselves will be of little use has been shown on the

occasions of bursts when very little silt has been moved, although the velocity

of the water was greater than could be provided by scours.

It is however of little use to clean out the pipes so long as unfiltered
water is used ; this problem may stand over until the city has a wholly fitered

. Co

water-supply.

38. * We are confident of the urgent necessity of the Corporation
employing a Water-works Engincer to be tn charge of the whole
. syslm T He should be supplied with a residence within
the head-works-area” (fl;’qge}i&)

. REMARKS :—The Corporation has already appointed an Engineer to
look aiter the water-works under the general direttion of the Corporation
Eﬁgiﬁcefr. Hls pay is fi;?nsiﬂerably lower than that rec_ommended by “the
Committee, but it is a matter for consideration whether satisfactory service is, or
is not, obtairied on the pRYy. given. x :

+Fstablishment.. .

39. MiNOR RECOMMENDATIONS.—In the foregoing paragraphs, the.
dealt with the principal recommendations of the Committee. There are
mendations which have no material importance, and
‘which may, or may not, be found desirable. Some of them are unnecessacy as
action has alfeadv been taken on somewhat similar lines tu that recommended.

hey ( be 1 erred to the Assistant Water-works Engineer for considera-

writer has
also a number of minor recom

They may all be ref va i i
0 a : ssary. Any cost incurred in earrying out these recom-

3 tion and actibn where necessar) . !
. mendations may be met jrom the Water-works Maintenance Grant.

“ We find that on.ihe distr ibution system the slandposts some, of which
are fitled with fire hydrants are quite suflicient to.keep the pipes rmsonb()‘lyﬂm“}‘[' . , e R R

repairs.  The sizes of these scoi . - . A
4 . o f these s ours ov wask-outs were fixed with a view to empty:
he main within a reasonable time". o S
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CORPORATION OF MADRAS..
SPEGIAL ENGINEER'S OFFICE:
NAPIER PARK,

To <~MADRAS, 9th October 1917
THE PRESIDENT, ‘_
CORPORATION OF MADRAS, ,
REPORT. ON CERTAIN MATTERS CONNECTED
o WITH THE MADRAS WATERSUPPLY., -
SIR, ; |

adras

In submitting to you herewith my report on “ The working of tfue .M::i:i;

Filters and some other matters connected with the water-works (including a brief de’ei}ved

tion of the works)” I have to say that about the middle of September I r.e.cn o
instructions from Mr. T, Vijiaraghavachariar, Acting President. of the Corporation,

ert
Prépare a report on the working of the Madras Filters, to be placed before the exper

. : i ; that.
whom the Corporation, at their meeting, held on 5th September 1917, resolved
Government should be requested to appoint ‘

] : : . , k . . ment

2. This work was well in hand before I received information that Govemd e

had decided to appoint a Committee * to inspect and report on the water-works anof,‘ tﬁé
supply to the city of Madras generally” and to “examine carefully the defects

: : 4 the 2nd
present system and suggest remedies where necessary,” and it was not un.txl th ¢ the
instant that | received” from you a copy of the minutes of the first meeting O
Committee with a req

! . . ‘ hich
Juest that | would supply as soon as possible the information Wi
the Committee require.

3. - In these circumstances, thought it best to complete the report as orl'glﬂa)l:l);
planned:” | have added a paragraph (21) on the extent to,which the 'works cgrﬂed' (~ks
difier from the original design of 1905. The other information that the Committee 43
for, is included in Appendices at the end of the report, :

; ; o : . ort
A list. of contents, plates and statements is given at the beginning of the rep

to facilitate reference, and it is hoped that by its aid the Committee will have no difﬁcu]ty‘

in looking up any point with which it deals

4. ‘The only pbint on w
not been dealt with fully, either

‘ ) . e
in the report or in the Appendices, js *“ & report on th
analyses of water made from &

o . : b
me to time at the King Institute of Preventive Medld“e’-sy
whom the samples were taken, by what method they were taken, and at what places.

The analyses so iar as they relate to the experiments made: by the Director of the King
Institute on the working of the filters have

miscellaneous analyses have not been copied
sidered that the Committee intend

_ ed that thege analyses should he supplied direcF ff?_m
the King Institute. ‘ ‘ -

5. I there is any fu;rther information that the ¢

be very pleased to supply it to the best of my ability,
| 6. 1 the Committ
~ they inspect the warks. I g
represent some difficulties the £

ommittee may desire, 1 shall

kecutive have in carrying out their work,
[ have the honour to be,
Sir’ s
Your must obedient servant,

i ‘ ‘ . 2 e o
~ (Signed) . W. MADELBY.

. 4 . : . ieh at;
hich the Committee require information, and which b

: . e
been given in [ull in Appendix 1, bﬂ} g:‘ E
» because when 1 consulted you, you™ con

ee have no objection, I should like to ;nccompany them when |

hould also like to be given an opportualty P?-I‘SO“"?‘”Y ‘ tq P



PLATE L - M

SR
3

1 Some interconnected Malters.

PLAN SHEWING CATCHMENT AREAS FROM WHICH
'RED HILLS TANK IS SUPPLIED.

EXPLENATION 3

Ares Drsining 1 %honr Korteliar above Tumarapokkain Anlevt ' IZ’/’//" 837 wq. miles {_\7
. . - oy CLLELD -

he Water-works)

) ) |
Ares Dra nrs Zatankel and Bovoval which deliver into Channe’ I Beaased : i i ‘j‘> GAT Ul <
s s 8 " ey 108 s milex. % Tatal 977 «q. miles / PULIGAT .
e

IAL ENGINEER, CORPORATION OF MADRAS.

v
Apva Deaindey 3ect 1o Chatavarnas and Red Hills Tadks U/'%\

L] .
! gZIJ 34 s, miles,

- w
&. 268 sq. miles.

Area Dracitng 1 #ver Koneliar it divected 1 River Cooutn

 SPE

' At a meeting held on 5th September 1917, the Corporation of Madras resolved  Reason for
“‘That the Government be requested to move the Government-of India for deputing
Lieut.-Colonel Clemesha {or in case he is not available to depute Colonel Cornwall or SR &
other suitable expert), at an early date to inspect and report on the Madris Municipal e
Water-works and the City W J ; ‘ T

A 7 ,

N

//,’\{
’ 773

.. This report has bae
Corporatio

the expert who may be deputed by Government.. '

‘ ‘:Ié-efo‘re describing’ the filters and their working, it will be necessary to gwe
a brief dgscription of the sources of supply and of the present works, so far as they affect
the workihg of the filters.” ‘

4. The Madras City Water-supply is part of a project undertaken with the Sources of
object of utilising, to the fullest economical extent, .the waters of the Corteliar River and ;‘ﬁg;{;,‘
its tribulissies, This is effected by means of a masonry weir built acrossithe Corteliar
River at Tamarapakkam. This weir diverts the river—excluding the greater flood dis-

[ charges—into a channel feeding the Cholavaram and Red Hills Tan‘lgg;,,‘which_‘?store‘ the
RN flood-water resulting from the monsoon rains, ar)'c}‘ggn&wmmmiidmé*ﬂurih’?g‘th‘&é’moﬁths

that thE fiverbed is dry.

‘ - j - The Cholavaram; and Red Hilis Tanks also lfeoeivé a considerable supply from
the catchmentareas that 'draiidirectly to them and to the supply channels. ' From the
loweg of these—the Red Hills Tank-~the Madras Watéresu‘pply is drawn. -

; . B _4‘ . : o i ' ‘ : . ! i : .

~ The catchment "gar,ems%‘ ofthe system dre shown on Plate e they are as i
follows:— i e ‘ v

I

t

Y

I | River Corteliar, Tirutapi and Nagari above | R
L f "I‘amaraﬁakkéq nicﬁa.t:; BRI % 1,106 square miles.
‘_ Red Hills ... | i S8,
* “} ' ‘ .‘ . Cholavaram Tank -v ‘ o
o e Katankal River . s
' Boosikal River... . |
1, iDeduct—Catch o
© aboue Kessvarin
8




/

Kz

» PLATE IL
32 , ‘ :
Sources uf Besid ) o :.‘ A | .
;’L‘g;; : 4 esides providing the Madras City supply, the water from both tanks is 3150 ‘ ' ' ’ IR B - a 3
ly. u i . o \ ; | B |
(contd), a:*" to ';f]:’gat‘“ a first crop area of 7,500 acres, and a second crop-area of about 3, 200 _ . L L N ]
res. e quantity of water thus u : : ; : ¥ ‘ .
sed for irrigation is’ estimated to amount in a ‘ | .
. normal year to about twice the present water-supply to Madras. AT P T MAD : 3 CITY WAT%RSUPPLY . A
Th . - . S E P PLAN SHEWING LOCATION OF ‘PRINCIPAL WORKS. !
. € Storage capacity of the two tanks when full, is gs. follows ra—' : L | ,‘ | g ( |
¥ ' A i Cubic feét, ‘ N
' Red Hills Tank . wo o Lio2,062,0000000 . -
Cholavaram Tank e ' 579,000000:" R v &
| ' . ey ‘ 300 QYRR oW 1pyer
o , Total . 2 741,000’000 o . i R & : ' ‘ A
! W ‘3’ : B \ - ' : y PN
' N \~"\‘\\ . : B _ AN
The average rainfall over the whole catchment area may be taken. as 37‘ mch 5 \\\\: N - N e\ ) ;.
per anum. ' ‘“‘1 | o ;i 3 LAKE A ‘ ' LW . S X ‘:,‘:L“w‘:f:: RIST ’ # ':" 2
B AED ML \) ‘ \4:. . -‘ L i
i > i “ :
i = L
INTAKE TOWER. Wik Vs o / | |
- I - B ) ’ ‘ = : ~ ) ; S T80 AUTIO® LEVEL
( T T T T e e - QUTLET TOWENR . \"w‘rﬂm
KORATTUS VERH % = f 5
JCP OF BuNs : . ‘ P ‘
?o’o?lll'lu--_...—--—~-".--<‘ - " § j
: N Tol
nau HILLS LAKE ﬂ |
l R LORGITUCINAL SECTION SHOWING PRINCIPAL LEVELS e
s 7a - 3 : £ y PAVERT OF O3 3
. DELIVERY CHRANT LT
s e A | ] )
"Eq'tvy:i; J\?:\"»-”oc.; L Rovaie FILTER
”1‘:':;:‘;.(:;::'" - JOEFIT OF ARCH
TO VI RBITING
WEAT O arum dHory .
BRGURD LEVIS p . i : °'"L - - — (\
il 3
; e , ‘. gj”“ oF WATLR LEVEL W tvcnou» [ (\
: N nsuumﬂ .H an LOWERT WATER LEVEL SUCTION WRLA ’
X L i
| ; ' Jﬂ’\o”-‘l_} 21300 SOTTOM OF BUDTION WELL ()
i ' B . - )s
‘ .- QTAL LE(\GTH of' LONDU I 37200 VEET OO . SRR G ‘
; e m e e e s m e ! o S ,gw_‘,,w“"“"""% e akiy k.
' D garus 1o wincn Lavi & BrECR s i CEET 3ELOw MEAN LA LEVIL o 2 e A £ A T et e 8 e A ‘ Vi o4 : ‘ ’ ) f’
TR T i : ' T bt s
ﬁ
. ; |
L 3 i Lo
This tower, built where the lakr is deepest, is provided with inlets at dlﬁerent levels thrmgh which the water "
Co is admitted into the aew works : ¥
gf;t;g;’;g ‘ 3 The present water-works, which were Opened in Decembef 1914, cgnslst of

(&} An Intake Tower a.t the Red Hills Lake !ocated at a pomt where the water is- ‘deep:
{8) A Scrégning Chamber and Roughmg Filter to remoVe the grosser ithpuﬂ{i

(¢} An Underground Conduit 7 miles long built of brick&vork anq concrete. .
(d) Fourteen Sand F:Iters. ‘ :

(e) Three underground covered pure water tanks built ot’ ‘um;kw "
capacxty of each, Hmilhon grallons. :
(9 Pumps to impart g i

{ g) An E!evated Steel{}

?,‘

4
|
i
i

. [
‘.‘

.. The water enters' at the Intake Tower and pa#aes (:hm
order given above, ' . :
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PN PLATE IV.

ROUGHING FILTER AT RED HILLS,
‘ PLAN

8cale 1 inch = 40 feet.

- &8 FT. -t

RECORDER ROOM

Co
PLAN AT FLOOR LEVEL

’ - I
sceen ) CIVIDING WALL — &
r iy { S & N e ...D
) b M 4 o’ - “
s ) : ) 0 RAND 4 . - ‘ :
\ B “ . . 4 o
Ay . o MASONRY PILLARS © INS. SQUARE
vaLvE Hbu::“,o'c,‘ EHF SUPPORTING CUDDAPAM SLABS
: % faso e MECASURING WEIR
% ; o : a000 ‘
. ; ' e cooed] PENSTOCK
. SCREEN —— . , a

nu

CUDDAPAH fLARS
LR oeT, 3 INS. SQUARE 1

' BROKEN STONE ‘
RESTING ON SLASS

PLATE V.
ROUGHING FILTER

. The water passes

; for raising and lowering the screens. T

- cenin, Chamber, with gear .
Qn ‘he )ait,_l ﬂ‘a tria ugescémem fhe roughing filter at floor level ; rising. through 4 filtering medium of br&ken .
‘th i ; e uring weir on the right, into the conduit to Madras.  The quantity passnng

Mfe& and 'rq:mrded by a meter placed in ',he Valve House cm the right.

CONGUIT
TO MADRAS
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34 L L : '
, o T PLate VI ' 70 PlateIl shows in plan the general arrangement of the works (a) to (g) mention- Water sup-
de o R ply works—
TYPICAL L T ed abave, and in section the relative levels of the several works. Except for the filter P i
) CROSS SECTIONS R o beds, no further description will be given of the works. It is thought that Plates o)
OF _ Nos. 111, IV, V, VI and VII, which follow, give sufficient information for the purposes
CONDUIT. ' 1 ! for which this report has been prepared.

8cale 1 inch == 4 feet. P 3 JRES SR all 14 filters of the ordinary slow sand type, arranged in  General de-

4. There are
two rows of 7 each “general ‘arrangement. of the filters and the pure water . SSription of
: hlter—heds.
tanks is shown on Platé Vm from which it will be seen that the conduit, which brings _
the: water fmm the Red Hills, is continued round the 14 filters. The water ‘énters.
“each bed throu%h a 14*mch diameter cast-icon pipe controlled by a valve, so that any -

| ﬁlm- may be isolated for. cleanmg or repair. - Between the two rows of filters runs the

NOfO.*Intemnl dimensions are the same for all sections.

All insi ac e "
1'1‘11’151(1(: surfaces are plastered with cement mor tar. Arch and top of walls are .
Piastered with combination mostar. P I

* L i
FG. 1 : | water conduit, to which the filtered water is delivered separately from each bed =~
through an Automatic Outlet designed to keep the rate of filtration constant. The fil-
: tered water ﬂowa‘ through the filtered water conduit to three undelground sturdge tanks, - :
K3 ¥ G b ' each*150 feet square with a maximum depth of I feet of water. From these tanks the o
‘ _ ‘ i B h end it into the city mams. : C
i — a7 oS el 0. o 8 3 . wam gmvatates to the pumpa wmc R &
! | ' ' : PLATE VHI 5
" a
R ,l' ' Pinn showing general arrangemeut of Filters, Pure Water Tanka, L
o o Pumping Stauon and Elevated Tanl& at Kilpauk
[ > P
' ‘ | 3 '\Rcms 1.INCH == 200 FEET.
t
' B
:.'N -_' ".‘i’ ‘?;‘Jvnizu HILLE Fafgwrv o OVERFLOW WEIR :scoun O?NP?‘T‘_\ — : virm.
- v 1 MY TN M N PSS aamesnasunns (RERRVRRE T B [ AMETER - .
[ pRe L4 T T RIS A7 2REN R g : . ¥ =
P oTTTmes—— _x SCOUR P!ps
‘ 4 : durted . , FILTERED \«‘T
on of condit i shalow Cross setion, Herdlfrenr |8 & Bfs, |
excavation, 11 feet o less ground. 11 S, B PERTHS
to invert. to invert. EACH] 200 ) 100 . S PUMPING MAIN
[y % v:ﬂ' i TERED WATER PP
]I ' e e | WATER |\ D,
Co ‘ i, & | : B (104 Fr. o)Ay
) - PLA‘TE I S : 10:4iMoH. SGOJuR PIPE | ‘ | !L ' :
B . 1 T ] .
TYPICAL SECTION THROUGH UNDERGROUND ' STATION. §
PURE WATER TANK £ sonen
" TANKS g
Scale 1 inch = 16 feet. T

&~ CONDUIT FROM RED HILLB

ynou
TELTER nens ;
T0
PUMPING K
 STATION

ea‘
-
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;o | . ' : PLATE 1IX,
% | :
36
b
I{E‘al;{:k ‘sizes z;izonx t-he top l.a yer of bricks is 4 inches of broken stone in two layers of different : ® i
(contd.), sand’ i in;:’hét mfh_ to § inch and  inch to § inch. Above the stone is 2 inches of cozf,rie ‘ ,
This sand 1 0 45 inch, Tl-m f:oarse. sand supports a layer of fine sand ijegt 4 inches ;}?xc h &
mosh ang - s*;c:fefened to ehmnfate all material except that which passes thrpugh a s lic*t L - o - .
wae impraclﬁceb’?mm o.na.u ¥s inch mesh, but contains a percentags of fin ” ‘uff whic ’t R i ‘ 3 T‘lON OF 3 ClTY
3 loot § ok able to eliminate. The depth of water over the fing sand varies from abou PLANAND SEC ~ F MADRA el bR
-k 1ches to about 4 feet, according to the level of the. fthe conduit. SR 21 T ‘ Lo ‘ " e S
N ) : The water enters each filter throuwrh a semi-circulas Intet Chamber, the wa!l‘of , ) Seal- 1 inch=8 foet. o o o ‘ \ \ O S
which réaclies up above the top of the sand lay ’E’emfm?ngr igned to prevent any flow 27 COARSE SAND | : ‘ ‘ : e
which would scour the oy p e sand !ayﬁ? f‘“d is designed to prevent any 1 l ‘ :; BROKEN sowe L LT _ , e ; | A o g
media, the w '.“ur ace of the bed. Aftcvl' ‘gﬁssmg d"w“w‘f‘ﬁ%ﬁ through the‘ﬁltel'll' g ; CONGCKETE FLOOR : ol SRR S , T,
fn Whi'ch . at;er reaches the main drai?"whi‘ch"lqjads to the (Juftl"ét Eegu‘ato: Chamber, : . R §
6k water ﬁov:fe can Outlet thgulator of the floating weir type, sc arranged that th:e'depth : (=F
* and m 'b' vin g over the fils"'hafge wair can be regulated from zero to abaut 7 mCPeS . =
s ,%q }e maigtained constant at any point within the working limits of the filtering - . : : §
P 80 the level of the water in the filter. S oo - LONGITUDINAL SECTION A B. 3
%O&eta“d somewhat unusual feature of the filters is that the collecting Jlr‘ains o {

1 $hon and coarse sand are stopped 3 feet from the walls, the space being

#d.  This isto prevent short t:irciuitirig of the unfihered water by creep- —

: ;:2‘1}3 V&"i‘tb‘theis_ame‘ghject in view, all the walls are battered, so thatany

H
|
i

sand tends to.tcoh;pr;m it. : S . AN X R o SR PR ,//
o y kggtngraph below  (Plate X) shows weil ‘the arrangement of filtering o o C ] s ' ———
e S, . ‘ L 5 e B g T e v e B TR WS R e SR WA e WRETRN : :
v - , : ‘ o ‘ ‘ N 5{1‘ % :_;.;:f,‘ :'-w‘"—{;..,'.%: ‘:‘:‘;;:;’;-.'s':}i‘f; ; '“*"--?‘.‘-‘-...,'eé‘:’;:ﬁfs'* 8" '5:,\ tas "\5 53’_": A 7 . e . T
K C e | S PLaTE | : ' o - N e AR R o |
s R o . : F o liea ™ e ‘ : ) ’ ’ - v ) ‘_ C . ‘ e AR R x
“R-BED SHOWING FILTERING MATERIALS. | : ~ | | P
— s — N
] PARTITION WALL T e
N PSS L : — 13 :
Hifi " RGQULATOR ﬁ I
: OHAMSEN s
!i" . l 0 -l B ¢
|| | §
= - € :
v 5 lu-‘l ; Mt . w
r o . o
S - ' em ? |
4 ‘ ad 4 — ) \ e e oco e e e S e et e oo e e e o . e e 'T“':---M*——-——-s-wnﬂv"""’“ﬁ‘f. {1
NS EEY e 1 6| B R A {Freeen warn o fien AL il
: g 1 ) R T e T I I
HHZRS] " 3 é . Lo . : Lo ; )] S
i . /: S ’ o T
& -’ 4 pt . ‘ R ]
’ i . S
o |
= | .. : |
Biig »W;Q;mchesiythick, is sewn 1o be Wm;wz on 3 inchex ui coarse sand, which rests on a- 3
7 % ? inches of ¢ Inch stone. Below the stone are the collec :

Ct
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‘should at an Edl‘l‘.’ date procead to conqtruct the remamtng seven ﬁlter% and one pure P’]umber of
i ers
waterv ,ank N oo @ S A . ‘ H(;(mlx’i.).

i

. sequently submxtted and in }ul\, 1914,
the§e were sanctioned by Government ‘ﬁub}e&t% the proviso “ that the works should not
be begun without a further resolutien of the Corporation in the matter, and this should
not he passed until adequate information js available as to the pace on which the existing
filters will work and the consumption per head throughout the city under the new
conditions, since it is possible that this may show that these addmonal ﬁltera dre not really
‘needed " (G. O. No. 1442 M., dated 3ist July 1914) FE :

Detailed plans and eatlmates_were

‘l

1 Just before the receipt of the G. O., the war had broken out and it became ;
necessa!y largely to curtail the new water and drainage works. Among:,t the works #
- which it was decided to defer were the additional filter-beds. Uulo:l;unately the ultimate

_ Quantity for which the water‘works were originally designed has'already been closely B
approau)ed and the number of ﬁlters is insufficient to deal with the water that the city s
_taking, Irom the experience gained in working the filters, it appears that 10 rather _

' dditional filters aré required, unless some method is devised to remove. a”f 1
o portlon of the Suspended matter before the water is allowed Gh to the ﬁlwm

s

7. Immedtately»aftar the water-works were opened, it was. me‘d that the cltyl‘ e l:}iwbog
@ require more water than the filters would be able to deal with at the rate of filtratio Y

. " filtered.
‘which they were désigned. Twenty-one filters were provided to deal thh 16§ million

- gallons: per day,, so that ‘the 14 flters, at the same rate,. should be .able to fiter =

11 million gailons per day. * As a result of experience in working, it is cloubttul if they
can filter properly more than 10 million gallons per day. The actual quantity taken by -
the city to begin with was measured to be about 19 million gallons per day, and’ éxpcriw
ments proved that if the full pressure were maintained for 24 hours, the water taken
would amount to 23} million gallons per day or mare, By limiting thﬁ pressure, the
cansun:ptwn has been reduced to between 14 and 15 million gallons per day

8. The Corporation was thus faced with the difficulty of havmg insufficient 'Rt;tebi
ﬁlters,'and also with the Government order that, before additional construction was ﬁmﬂ"’"
underta,cen, adequate infor mation should be obtained as to the rate at which the ﬁloers ' ‘
eou}f;l ke worked. In these circumstances, it was decided to ascertain if A:he ﬁlters could

“be worked at a higher rate than that for which they were designed. ‘ et

As already stated, 21 filters were desxgned to deal with 16} million gallor;s pgr
Allowing one filter in every 7 to be off for cleaning, this gives a rate of filtration
alent to 4 inches vertical per hour, which is a very usual standard rate to adOpt

T he town is taking between 14 and 15 million gallons per day and as ﬂﬂdiﬂam& S
ﬁlteﬂ'could not be COnstructed for several years, it became a question whether the whi
of the 14 to 15 million gallons per day could be, passed through the 14. filters’ w
advantage. No preyious: suitable experience with the Madras water bung‘ avmlable, the
oply course was to experiment, and to this ead the water was passed through the flters
at rates reaching a maximum of 57 inches vertical per hour. This rate wasin force when
at th& whole of the flters were brought into usé, and for a time it was DOSQIble t filter

T

the whole of the water-supply. .

" Alfter a few months however, the filtets which had first been brought mto use

ihe end of 1914, 7=, Nos. 3, 5,7, 9, 11 and 13, began to clog rapidly, and it became

tessary to report to the Corporation that it was 6o longer possible to filter the whale

Supply An experiment with an intermittent supply was then tried, but it was not
s ceess, and the Corporation decided to mix unfiltered water with the filtered water,

80 88 to make up the required quantity and this is being done at present, llw rate of :
ﬁlttatwn has now been red uced to a maximum of 4 inches vertical per lmur
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) , . B . Diagrams showirg working of ‘
, . AR L R o ‘ From Bth Navember 1915 to 3rd February 1916
;’gg:lggfgotfhe ‘ 9. Fur the working of the filter-beds, detailed rules have been drawn P 12000 e NOTE ~Black curve referi to Filtered Water,
flters. which are included in Appendix1. The rules originally draited by the wfi‘ter‘(‘f&ff e e B Aveo ntored ook shocn Colnts i Fllred Water,
mitted to the Director, King Institude, in july 1915, and were slightly amnded ﬁl* ‘ 1 =7 Area colouped ved shoiws Colontes removed by Filtration B
- ance with suggestions made By him. They are still adhered to sofar as is possib! ‘ 11,000 - - .
in the absence of bacteriological control, it is impossible to comply ‘Wfifh them l ;
Since July 1917, when unfiltered ‘water was ireely added to the filtered water in okd , l -
increase the supply, the rate of filtration was not exceeded 4 inches vertically per W“L"‘ 10000 | |
. Lot ' ' GAR *
S{icr;xt‘eiigll;:'»ml . 10. Unfortunately, the Corporation have not at their diﬁppsai;gn&;ﬂﬂ Qf"?ff?“f’“’ : -+ oo TOTAL COLONIES PER C.C. ON AGAR AT 37°C
oi filters, ing the water bacteriologically. The only agency awilab!&i@th@ etaﬁ m. theng ’ =N | I
Institute, Guindy, but when the Director was frst approached‘,l'}:y; the writer In 1913, | 5'3 ‘
stated that he was unable to undertake regular analyses of water ‘for: £ aone | ;
The Corporation decided to employ their own bacteriologist, anid in 6. & ' '
dated 29th June 1914, “sanction is accorded (o the prdposél{bf" the g
 Madras to employ a Chemist-Bacteriologist. . . . Unfortunately, the financ CB 00 ATER
due to the war caused this proposal to be postponed indeﬁpmiteiy,% ‘ SRR i § RAW ‘ . . i
The Director of the King Institute was again approached by the ‘write € oo ‘ t
view to his maintaining bacterinlogical control. In Septertber 1915, the’ D?re qm:‘ w é |
that ¢ owing to.the war and the consequent imeési‘bﬂit?‘;nf‘ f-é.btainihg!, fxesh, stm:k ) g Z 5 \ 1
certain materials, 1 shall not be able to undertake such a large volumé of work. as We 4 g 2 5000
be involved by controlling the efficiency of the Madras Filters.”  _5., o
It was eventually decided in October 1915, that ;ﬁltéi"éd“ﬁﬁtﬂf from tw@; 4@01
beds should be -seut regularly to the Guindy Institute for examination, but.
deputing an overseer to do the. work under the direction, of the Director.... ot b ‘ 3,000
be considered in the nature of an experiment (o find out what results wqr‘ehkgijy.,to“.__ ?

a - : . 2l : 38 o :‘.‘q "\‘:x'
obtained with the Madras wacer, At that time, ihe results of the mvestl‘gatlﬁzmg_?“ écr’
perimental beds at Guindy showed that there were certain factors which had the: powe

11. Regular experiments on the filtrates from the Madras Filters began oty 8N

foyr el - : . ‘ Lo : inued 8% s
November 1915, and continued until Septenuber 1316, when they were discontnuef == | ‘ ’

2000 Q.
i destroying the efficiency of the filters for the time being, and the LAret Y J —
ke was unable to say what results could reasonably be expected from sand ﬁ_!te‘?i | =
Madras, : ‘ : ' B oo <
)
-
O

the swggestion of Dr. Gibsui, Director of the King nstitute, who persoually "“9"""’2 4 = 2 T 2% a 3 s e 2 % 2 2
tended the work, because he was going away on leave. ' The results of me&gexpff £ 2 s & & = g R = 3 = 2 & o
ments wre griven in Appendix 1. 4 : ‘ R £ " NO. OF C.C. IN WHICH g l '
. Somae & .
ke will he sean that from 8th November 1913 o din f’é-’?‘smary lg;g;{};akﬁii'?f'-‘ E"‘ LACT(;%E‘;%RU'?!%NTERS : vz = ]
srperimented were Nos, 13 and 14, . Subsequently they were Nos, B and 13 The c;_ﬁ,-as_}ge E ” ' | h » ]
wan made because Dr. Gibson desired 1 cumypssre the workiog of a covered ﬁ§t¢-?~~?‘“§ gﬁ -
spen Gltes wnder mvactly the same conditions.  He wished 1o begin his invesitigaﬁf-"? from E ® 2 :
; Fere fivst aravied, Vo comply with bis wishes, ai areg 100 mi‘* kmg § n
- i flterded No, 8 wos covercd with s rend and Blled with fresh ﬁi{‘"“,“’g ‘ 2 o
anostaried simultanecusly with fhe open bed No. 12, which way alse : o ‘1 :
me oS materiols, The swo heds were worked (m.gxrfeciséis—‘ = E i . 1:::::. m :‘n;' :
oS from Sth Febaaary o 29th & ber 1916, The four diagrams attached sho® : greatly incramsing baad,
g?’:@{ahimﬂ}" the workmyg of thess {our flters: each diagram gives for the fiiter o :Wmc# 8 g
it refers Y 1 ' Do 2 A
{1) Rate of filtration, {2) Filtering head. ; . TRRED A .
(3) Total connts of bacteria in the raw water, ‘ RAW WATER
) s " in the hltered warter. o 5 . . 3h .
‘ {5‘) The No. of c.c. in whish Jactuse lermenters were detected ‘iﬂ the ra B o &, “ ' 1 ) ‘ ‘ 1 .
o ) 8) The same for the Gltered water. R T g 5 ine, '.3 ‘ _ &.%J : L
. : x 4m f_i_l_c‘*_r FILTRATION | & + s ‘ 6. o
' / ' i . g 3ine. J{ \J&Z‘ NG o JJ» v :
// ; . E i L & .‘\V\,’
o T § b ’
o gﬁq_ i Tinql m‘= 10 days
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On occasions during these experiments the fltrates from other beds were Experi-

examined, but as Dr. Gibson pointed out in his letter of 10th January 1916, “ no useful Jents on
' ‘ ' filtration

information can be derived from the desultory observations carried out on beds 3,5,7,9, . (conid).
11 and 2,” and these figures have been neither given in the ‘tables, nor plotted in the
diagrams. ” ' ' :
An exception has been made in the case of the filtrate from Bed 14 which was
examined daily from 13th to 18th December 1915, when the rate of filtration was 51}

vertical inches per hour. These figures (Appendix 11, page 66) are quoted because they
indicate what results may be expected with a rate of filtration 42 per cent. abave the

normal maximum of 4 vertical inches per hour.

12. The results of the experiments as given in the tables forming Appendix II, Points
. brought out

and as illustrated in the diagrams, bring out the following points :— by experi-
(1) " When the filters are first started with new filtering media, the total eounts ments
of Lacteria and numbers of lactose fermenters are both greater in the
filtered water than in the unfiltered. Efficient filtration did not start for
about 16 days in the case of both filiers 8 (open) and 12 (covered).

(2) On starting after cleaning a similar period of inefficient filtration is observed.
Note—From observations on the filtering head in other filters, it is
~thought that further experiments on this point are likely to prove

. that the efficiency of filtration will be recovered more rapidly when

“theé bed is cleaned only than when fresh sand is added.

' (3) The covered and uncovered filters appear to give very similar results,

(4) Bactericlogical purification appears to be equally good with a rate of
) filtration of 53 linear inches Per hour as with a rate of 4 linear inches

per hour.

Note.—The experiments‘ which bring out this point are the daily
examinations of the filtrates from Bed 13 from 8th to 11th Novem:
ber 1915 (Appendix Il page 65) and Bed 14 from 13th to 18th
December 1915 (Appendix 11, page 68). These experiments were
not prblonged sufficiently to be conclusive. It is understood
however that they are confirmed by results obtained from the

_ experimental beds at Guindy. . ‘ “

(5) Individual filters can give consistently good results for considerable

periods, .., filter 8 from 3rd March to 12th May 1916, when it was

~ stopped for cleaning. Filter 12 from 3rd April to 18th May 1916, when.
o it'was stopped, for cleaning- . |

L (6) There are periods of ansatisfactory working, generally accompanied by

o irregularities in the filtering head. :

S ‘ Note.—The unsatisfactory bacteriological purification obtained for

P certain periods i8 the most serious difficulty encountered in working

. the filters. The writer believes it to be caused by crabs and

perhafsg by frogs, fish and other organisms. There may of course

be other causes. “There is no doubt that crabs burrow from the

" surface to considerable depths, and this alone is suificient to destroy:

the bagteriological efficiency of a filter. T

A remedj; would appear to be good screening combined with sterilis{

ing the bed before it is brought into use after being thrown out " for: .

cleaning, repairs or 48Y other purpose: ; - -

it may be p@intéd out that given adequate bacteriological ¢dngrol‘, the
. periods of irrégularity would, in actual working, be nothing like so. |
' long as they ﬁtwgre in the experiments. ~ The reason being" atjn
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brooght aut
by expert.
niens
CContd,),

Lreneral
character of
Water ax

Red Hills,

Measures
taken ta pre-
vent pollu-
tion of water,

1)

- s it was found to
actual working, a fiter would be stopped as soon as it wdS' ) !
' ght, an

be giving poor resules; it would then be examined, put 1% Ca
started slowly with every !)recauti(m to ensure the refmmmg:;r othe
gaod filtering layer. In the experiments on the other han ’-h ;
filters were run at the full 4 inches vertical per hour even after "‘ :;
showed poor results, and were allowed to recover themselves &
best they could. her

If, as the writer supposes, the trouble is mainly due to crabs ami O:“:n
burrowing organisms, it would seem that a filter %‘1£)U‘d.b(: t.l'l' e
out of use, and steps taken to put it rigcht, immediately 'lt bf’-gm,ver
work inefficiently. When it once starts to work badly, 1t will ne ): |
recover properly so long as the powchees remain to pursuc thetr
burtowings,

king was

n in the

(:ﬂted

It is understood that until recently. irregularity of wor
experienced in the Guindy experimental Deds (it s shows
paper on the working of these berls, which Mz, Hnttfm Pll‘(t; e
to the All-ludia Sunitary Conference n ]anum-y 1914), and tnd
this ease the cure has been {ound in storage. age

At Guindy there is an eigrht days’ storage capacity. An equal Stt:iis
for Madras, allowing frucboard for wave actirm‘, would meal? ']al)ie
of 150,000,000 gallons total capacity. As there is no head aval® ' 7
the tanks would have to be ol the continuous flow t-'Vpey qﬂ ebe
costly pumping were adopted. Such storage is believed 10
quite beyond the means of the Madras Corporation. ,

Furthermore, storage might prove not to provide a ptoper}Z?n{e(fi},
for the Red Hills water is different from the water used at Jmn} );
to such an extent that it cannot be agsumed ‘h_at > me?sureutall?
proves satisfactory for the one, will necessarily prove equaly

beneficial for the other.

periments made by the

13. Paragraphs c e systematic eX .
graphs 11 and 12 refer to the s fltering water according

Director of the King Institute, Guindy, on the results obtained by
to his directions through certain filters.

In addition, a number of examinations of Madras water have bec‘f:made f'ﬁ
time to time, The detailed results of the routine examinations madeﬂbeﬁﬁe t-he OS:?;R
of the new works do not appear to have been cmnmunicated to the Lorg)or?mon,t oo the
probably available at the King Institute. The general result seems to indicate mattet.
water is usually fairly good, but contains an ObjeCtionablej amount of Organic lly as
The water brought into Red Hills Lake by the channels is not so good bacteria

. 3 ic matter.
that in the Red Hills Lake, but the lake water freque“dy contains more Organt

” H ! s * [ bOttOm'
The surface water in the lake contains fewer bacterid than' the water near th

The water {deteriorates in the distribution system.

1

A typical microscopical examination reveals : o
L . : tichella . ish Alaments
contains abundant infusors, cyclops, rotifers,. vortichella .and greenish A
vegetable origin.”

o H : % ' et tO
14. This is a convenient point to indicate w.hat measures are taken‘ )
the pollution of the Water-supply at its source and on its way to Madras. -

‘ far

The Red Hills Lake may be considered the source of St.xpply ' ;(;uf:d

4. At Red as the Madras Corporation is concerned. - This lake -is COi:]e Cor-

Fills generally by the Government Public Works Department, butu:a ¢ the
Lake. poration maintains an overseer and staff of lascars to r€BL"

-

: minati r as possible:
supply 'to the city, and to prev?nt contammauon as ?‘“f a8, p * |

'
- . . 3
I "

{4) To improve the w3

0 ousector.. .

« sediment voluminous in. quanﬁt}’v;

prevent /

N

41

41!5?{ Red To prevent contamination there are ten’ lascars :Wh'o are
Hills lﬁé posted every morning at different villages and gra;ing
_—(contd.) . grounds. Their duties are to prevent cattle grazing on a
prohibited fringe of the lake, and to prevent cattle and men entering the
lake for any purpose. The. lascars are on duty for eight hours each .
day from about7 A. M. In addition, the overseer, with a band of the
same lascars, visits different parts of the shoreat night time—once or
twice a week. : v , .
Cattle found graziﬂg are impounded, whereby the owners are fined to the
extent of the pound fee. Persoins caught fishing are prosecuted and on
conviction are usually fined As. 8 to Rs. 2. The following figures refer

to the Just 2} years. : '

. : s e eande . 3763 ) , '
Number of cattle nnpﬁ“ﬂ“ﬁd . 3 1bz i (April 1915 to September
Number of convictions for fishing ... o0& f B EIVA
Charges for fishing not yet beard ... 21

It i¢ probable that the grosser ant more obvious pollution is checked
ta some extent by the overseer and his mén, bub tep 1§~Srs on duty
for eight hours a day cannot possibly prevent the pollution”™of a shore
some 20 miles in length rhroaghout the 24 hours of the da;tv.
As long as villages, destitute of dry weather water 'supphes, are ai]owad
close teos the lake shore, 30 10ng must there be polistion by both man and
_ ‘beast in the hot weather. ‘Whether further steps shou‘ld be tafcen to
prevent pollstion devp-ﬁﬁ ds on the importance attached to the poliution.
The heoic course tor StOP pollution would be. the removal of the villages.
within a stated ‘margin from the water, iI'hls, hewever, wogld be very

costly. . i

Other, and much less expénsive measures, which would reduce the
“hy W AL % :

pollution are :— . : ' o ,
(1) T provide dry w ,ther water supplies to all villages and grazing -

grounds, bungelows  and quarters round the lake which do not now
possess them, &g by

provided with pipes from the ldké. .

wells snd tanks which might, where necessary, be

Measures‘

taken to pre-

vent pollu-
tion of water, -
o {romid.y .

(2) To provide causeways wheré paths between villages cross arms of the

lake. - ‘
(3) To remove free grazitxg gro‘u@ds from the proximity of the lake.
; tching - by dividing the lake into four or more
. sectors, each to be watched by a staff of lascars under an (?verseer,
 quariers bejng provided in each sector for the staff watching that

with a mator boat, cycle, or horse by which he

(5 To fdvfde the' overseer ‘ T - :
(8) Ta provide the the lake and ascertain if the lascars were at

could rapidly go round
their posts. oo - , : .

Special Precautio s ;Q'.Spécifat ‘ p_recautiong are .taken when considered
necessary. ' For exaﬁ"il)ier. m July and :August t.hxs year, ‘when therfa '7"35 a
festival at Periap a!ay‘ém, a ispecial patr?l of six lascars was a_pppmted t{o
prevent po]lutibn‘of.gthe water by pilgrims who halted near the lake on

~ their way to and from Perigpalayam.

1

- The overseer and b

i assistant have -orders to take special care that the

 pateol carries out its duties, and are told tha they, will be held personally.

jon that may be due to the pilgrims.

ssible for any pollut

pecial measures are efective in preventing .



water-works,

bacteria—both total colonies and lactose fermenters—increase rapid].y during: the fo;ll:
hours or so that the water remains in the conduit, so that on reaching the filters, ¢t :‘

numbers may have multiplied tenfold, twentyfold or even more: ‘

The filters, when working properly, remove over 90 per cent. of the bacteria, but |

during the eight hours or so that the water remains in the dark underground tanks,

_ where unfiltered and filtered water are mixed together, the bacteria again multiply

History of

rapidly. :
’ Alter pumping into the Distribution System, there appears to be some increase‘
in the total counts, but not in the lactose fermenters. ‘
As records sh‘owingr a continuous bacterial history of the water are not available,,
thg history will be considered in sections as follows :—
' (1) Red Hills Tank to Filters.
(2) Passing through Filters.
(3) Filters to Engine-house and post filtration multiplication of bacteria. |
(4) Engine-house to Service Taps. ' S

16. The following table indicates the great increase in the number of bactert? .

seasonal or not has yet to be determine
. greatest in the hot weather.

- 'been dealt with in paragraphs 11 and 12, so nee

sample of the mossdike growth was S.ent t-o
1915, that “ The material found ﬂoatlrfg "
the nature of which js under investigation. 1
what like spirogyra, but containing no chlorophyll. :

: matter varies from time to time, but whether it is
d. So far as observations go, it appears to be

the water of the conduit is a growing plant,
It consists of stout jointed filaments some-

- " The quantity of suspended

y

17. There are a large numbe_
working properly, the filtered water i
“whether measured by total colonies or by t
when the filters are not wofking pr0p€r1)7v ther
“the filters are first started, ‘ '

s much purer bacterially -than the unfiltered,

e is considerable purification, except when

The experiments made b

iéonsidering the bacterial effect of the filtration on the quality of the water. They ‘ha\fe ,

d not be considered here.

y Dr. Gibson furnish most of :‘the d&ta‘ é§ailable for .

water

am &Y
€77"5:?”
. ;
) ' History of
43 : wsterj-Red
: o . ) Hills Lake
42 Results of Examinations of Water made at the King Inetitute. m‘h"l(teg;i&i .
pA B A .}
Mecasures e with . : " ; i
t‘akneln 10 e A Conduit.  The closed conduit is provided every 1,000 feet or 50 w.l;h ] tal Colon"es% Lactose fer- Vihrios
My itu- . : d o . ¥
tion O‘f’uvi,':m_. manholes to give access for inspection and repairs, and aiso to Pl;f)t‘t"l‘)e S T% ot C.O or: mef}‘:ei‘r"s }1;’;‘; present or,
3 ; T vith hinced ird s fitting ource, Y qmoes | Ser
tontd.). air vents, The manholes are closed with hinged iron cr)vers‘l' Xi f} n ' Agar at 37°C. | many c.c. not.
into iron frames built into the masonry. The doors are toekec } o NPT SRS S — e
the frames. As a precaution the conduit is rf‘w'lﬂ“){ patr()]]ed. T
) ) . S n 9 .
Until twelve months ago, the Corporation maintained water in the old ?P; _ 12tk July 1917 - _—
“channel, and the villagers along its route were able to take water :10 Outlet of Roughing Filtes 300 Alézegtcm resen
it. During the last twelve months the channel has usually been Iy , v :
* ‘ - it manholes by | E
and the inhabitants took to breaking open the conduit man ter Manhole on Conduit 7,500 10cc Q’ ”
lifting the covers and irames bodily with crowbars, and obtaining Wdt:e o
by lowering chatties, ‘I'o overcome this, bars have been built acrosbervS st July 1917. | |
: . . : wolted down to them, only a few covers ) Yc.co !
manholes .andv the covers firmly ho oL | Red Rills Lake 100 yards from Tower ... 480 ! 29 Sal ”
well removed from villages, are now capable o being opened. ’ : 960 74 |
2 . . . ! ” -
Evidence of the efficacy of these meusures is provided by the follOWli‘f Red Hills Lake at Tower _ |
extract from a memorial, dated 20th August 1917, addressed to Gove ' Manhole 10 on Conduit 4,200 ‘ 5 ‘ ”»
ment by the villagers of Surapet :— p , '
e oy |
“The manholes which were hitherto kept open have been now tﬂosfot’ ’25”? Septgmber1917. : 5 . Absent.
T v 0 ‘ 5 | .
under the orders of the Municipality and they would nowhex:e to g an- Red Hills Lake at Tower 850 —
water and it would be impossible to take water even stealthily as m ‘ D 800 ! 5 "
e , Roughing Filter Outlet ... !
holes have been completely nailed, 1 ‘ ' . ; 1
But though, by these means, the pollution of water in the conduit has Manhole half-way along Conduit 1,@00 '. _ "
been rendered more difficult, the usefulness of the manholes has bee‘;l " talet Fllterbed , I,i50 v 1 .
impaired, and it has become difficult, to inspect the inside of the conduit. . -
- . . ly e
ranav ille ation has provided a water-supp , . R~
For A_) anavaram village the Corporati p ure, water In addi , -1 pistory indicated by the figures quoted above, there
from tne city pipe system, and for Surapet, as a temporary measure, | . .. adduion to the bacterial in the water during its passage through the
has been let down the old open channel as far as the Surapet tank. is a stnble increase in suspended matte:,egetable growth on the walls of the conduit,
General . ) bacterial history conduit. This appears to be due to 2 ‘ Aowi at There are two forms
bacterial 15.  Sufficient records are not available to compile an accurate bacte ‘ which break : rried along with the flowing water. .

. history of of th ¥ 1 aks away and is ca : limv coating over the walls and invert of
water, € water passing through the works. : of growth-——one which produces a continuous s 1m C g oo 30 toxt A
through Generall ki it i tarting from the Red Hills Lake the the conduit, the other grows in patches brown in colour and moss-like in texture.

rough ally speaking, it is lound that, starting , er g Dr. Gibson who reported on 23rd November

ing that, whi n the filters are Results of
r of figures showing hat, whe Reeults

he presence of lactose fermenters. Even »:_l;muz'rh the

ilters

?ﬁltlirfaiﬁd that takes place as the water passes through the seven miles of covered conduit from . ‘ An' inspection of samples of the water before and ‘?&:erlﬁgmg?f*f::f:: I?:d 0:(:;

to filters, the Red Hills Lake to the filters. The increase appears to be independent of the 3eason that a large amount of suspended matter has been removeﬁ. N :‘ee d? SR ‘y .
of the year. It seems to bea natural growth, and not to be due to,poltution. ﬂﬁ' 15 it appears that all the suspended matter has been remqvgd.. SRR VR |
similar to the growth that takes place in the mixed, filtered and unfiltered ‘water w;%ule} ‘ u e Co - ‘

in the underground storage tanks.

Solyn
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(For an account of features observed in the working of the Madras Fi!ters, -‘f’{
paragraph 20, where arc described the filtcring layer, the formation of iron sulphide 18

the sand, the growth of crenothrix in the filtered water, and the destruction of the
filtering layer by burrowing crabs).

I8. Certain results of Dr. Gibson's experiments led him to conclude that there
was post filtratioh multiplication of hacteria in the filter under-drains.

A, Filtered IWater.—Except these experiments, no data are available to sho¥
the bacterial history of the filtered water after filtration, because in all the
examinations that };ave been made the fltered water has been mixed with
unfiltered water.

There is a strong probability that however carefully the water is
there will be a multiplication of bacteria both in the filter under-

and in the storage tanks. This multiplication has been found to occur

both in Europe and America. As it is favoured by high temperature itﬁ
is likely to be more rapid in Madras.

- » - 1 i é

B. Mixed, Filtered and Unfiltered Water.—A number of examinations ha‘,’r

been made which show that in the mixed, filtered and unfitered wate
there is a rapid increase in bacteria.

The following tables give some results and the writer's estimate of the
approximate time elapsed from filtration to the time that the sample was
taken :—

MIXED, FILTERED AND UNFILTERED WATER.

Results of King Institute Examinations Sfor week ending 22nd August 1917.

D i Hours Total clf:o'igf | |
taa;:ti?\ g . Natare | c€lapsed ] Colonies | “which | Vibrios
sample | of water. ° ?ill’:x?: Source. o%efAc';{} lacfi(:.s € { Test.
* v a- ors |
| tion. at 37°C. | present |

{ T :
15-8-17 'Raw .| .. lloletto Bed3 .| 14000 001 _ Positive

w  Filtered .. 20 |Outlet 1200 15 | Negative:
16-8-17 :Mixed ... 2§ |Manhole on filtered L e
‘ | water conduit ... 4000 | 5 | Positive.
‘ I ‘
17-8-17 : Raw Inlet to Bed3 ...] 9000 | 5 ”
13} bilterf‘d ... : 2{5 ‘! ()utlet ’ rer 500 v 60 ! L4
18-8-17 | Mixed .| 23 Manhole on fltered | |
| ' water conduit ... 2,700 0} | "
20-5-17 | Raw | | Inlet to Bed 3 {' 9,000 01| ’
! b ' '
se. : Filtered ... ! 23 EOutlet. . .. f 450 60 ”
. I : . P .
22-8-17 | Mixed ... ( 2%  Manhole on ﬁltered’ o
i o | water conduit FLses0 o 5 "
} Co | ; | J——

These ﬁgures; show that shortly after mixing the bacterial properties of the water.
are intermediate between the filtered and unfiltered waters. | '

stored; -
drains .

that might protiuce a local effect, not typical of the water as a whole.

s
45 .
' f . rant  Filters to
The following table shows the eflect of further storage on the bacterial content Elllgin&Posr
: USe— g
of the mixed water :— e ‘ YL ' ﬁ?tf;fion
- mu'ltipli‘f
. cation O
‘ - i : . bacteri
} MIXED, F[L’IL«,RE‘D AND UNFILTERED‘\VATER actf;&;tm‘
Resulls of King Instilute Examinations 18th lo 20tk Seplember 1917,
| ‘ Total No. of, :
Hours ; . cc jn;
Date of ( elapsed .| Colonies IWh‘Ch | Vibrios
taking | Nature | e | Source. percc | Pen: | . Test.
samplel of water. filtra- Onsj;‘og?:r ‘mentets.
tion. at - | present,
18-9-17 | Raw t . |Inletto Bed 5 .. 1,100 10 Positive. ’
; . . o
" Filtered ... 2§ |Outlet ey 970 20 -
" Mixed .. 12  Enginehouse 1680 v
: H i . '
; East Reservoir 1t
» " eee ! ? ’babbe‘ow sul‘face sen ,)450 5 ”
i ‘ . ‘
” " | ¢ Reservoir 6% ft. |
? Ease]ow SUI’face e 980 5 : ‘ oy
19-9-17"| Raww Inlet toBed 5 - } 1,920 | 5 Negative.
» Filtered ... 24 |Outlet » 680 10 Positive.
., |Mixed .. 12 |Enginehouse 3,300 T ”
' } Reservoir 1 :
1y 11 ave ? . Cef:tlr)aelow SurfaCE- 4’710 5 : by
‘ 7. |Central Reservair ' ‘
" 1 rre 6§ ft. below sSur- ,
face ... .| 6,250 1 -
20-9-17 |Raw ... Inlet to Bed 3 1420 i
. Filtered ...| , 24 |Outlet ey 899 30 ”
Y Mixed .. 12 Engfne-hogse 3,21Q ! J " )
R b rest Reservoir 1 ft.0  ~ S
T TR L er 4 Wg:low surface 1,760 lo "
R Vest Reservoir 7 ft. o .
I » vor 6 Wte):k)w surface 2,630 : 5 ‘ " " .
. . ’ there is a rapid increase of bacteria in .
The figures in the above table sho¥ that - ising seeing thatin ~
the mixed water in the underground storag® tanks. ’-I‘his s fmt s‘f‘::r;gtrsl -r;i]'e}; p,er‘
the Red Hills—Kilpauk Conduit, where the water 18 ﬂow_l;i):r houfs : SO
‘hour, there is an incicase ranging up to twenty fold or more 1 T
There i$ nothing to indicate to what extent the bacteria would multiply. In am;
case, the figures refer to mixed, fltered and anfiltered water, and afford ino :gm‘de to vba R
“would take place in wholly filtered water- : : T R
o ‘ ial hi , the service taps. The Irom -
, 19. The lollowing table carries the bacten‘al history ta;t;me ;eﬂgl r'cgzdifiﬁhs Engine-"
" taps selected are close to leading mains so 3s to avoid dead ends and other, o hodse ta

" 'service taps.



From
Engine-
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Service {5 s
{comts .

Features
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the working
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| ‘ in .
Yerrcr g Tot: No. of c.6. 18
' ..A'.pprumr.n.ﬂmtc F<?t.1_l o N9 ;,lactosel.I
Sodarce. distance trom . Colonies | whic s
Kilpauk in  percc.on ¢ ferment®
i teet Agarat 37.C, present.
2610 September 1917 — Northern Supply Main (No. 1.
. . ! |
Pump Suction Culvert . 0 1,900 : 1
Fu}t_mtain‘l(clly’s Road by Purasawakam
ligh Road™ 4,000 2,200 ! 5
Tap 138 Mint Street, Georgetown | 16,800 2,396 3
: | | |
Fountuin 2. 1 ‘ : ’ | ?
Tondia b diravotiyur High Road, |
X ondiarpet .. e 36.500 i 3,400 !
| ! i
l ! !
ek Septewber \9VT—Syuthern Supply Maius (Nos. 4 and 7).
_ ‘ !
Pump Suction Culvert l‘ 0 1,650 ; l
Kolanda; Gramani Fountain, Purasa- ‘ f 1
wakam o 7,500 1,350
. !
F'Ouptam Wallajah Road by Triplicane I ‘1 |
igh Road .. 14,600 2,650 | °
T%}}‘) If"qlice Station Tee House Road by | 5
Uriplicane Hiyh Rond . oo 24,800 1,610 ?
Fimntain Mundakanniamman  Koil by | : ]
Cutcherry Road, Mylapore . 27,700 2400
i | ; ol

In'aH these samples vibrios were absent in 100 c.c.

. . . . .2 the
From these figures it appears that there is some increase in total counts I

istributi el
distribution System, and that the increase is greater the further the water has to trav o
i i " . i
On the other hand, it is noteworthy that out of seven samples, three show a decrease
~ »

lactose termenters, and only one an increase.

[

v 20, FILTERING LAYER—In the Madras Filters, the “ﬁltering layer
consists of two distinct portions which both affect the rate of flow through the filter.
is almost certain that both also influence the purification of the filtrate. They are :—

t
s

. (1) The sedimentary skin which forms on the surface of the sand.

) _ T
(2) The gelatinons layer which consists of the top layer of sand, in Wh’c, i

the grains are surrounded by a jelly-like substance.

Of these terms, the first is considered more truly descriptive and certajnly mor

, : t
euphonious than the German * Schmutzdecke " frequently employed. There does n0

appear to be any accepted term for the second, though ‘‘slimy layer ” is sométimes usec: |

The sedimentary skin appears to consist of the material which is caciied by the

water in suspension—sediment and vegetable growth all,matted together. The thick-.

; : - of i
ness and appearance of the sedimentary layer appatently depend on the amount ©

suspended matter carried by the raw water. At times it forms a feltlike skin which; “’:: i/
drying, curls up in shests of considerable tenacity roughly hexagonal in shape and about ,

3 square feet in area. ‘This is well shown in the following photograph (Plate XV).

v

It»‘
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Normally thete is a well de . o
mentioned, which, on drying, curls up in sheets about § square foot in area. It possesses |

some tenacity and is distinctly separate fro ' _ an .

the water co}rtains comparatively little organic matter, the sedimentary skin is thin, and

' patches which are not readily detached from the
.

PiLATE XV.

on drying separates into quite small
surface sand. -

, : ’ | alge in the
So far as has been observed, there 15 notmally no growth of .d X
sedimentary skin, though on occasions when thg dep’th of Yr::.esraoveratl;etsdizii::::efiij:
reduced for some days, a growih has rapidly téken plcfce. : lh é’.l;’ethe rowth of algze
thé depth of water ov-er 'the sand-—34 to 4 feet—i8 s?ﬂiCICUthto mtha : .efrs to be al gaﬁal
in open filters in Madras. The experience.at .Gmndy. . tfred etxl-:3 i?xptlile Madras ﬁltgers
g.rowth with 2 feet of water over the sand, indicates that the gp

cannot be reduced el is usually well marked for a depth of 14 inches below the

The gelat z}_zous layer 15 es can be seen by the eye to ex.tlef,ld t'o a depth of
su.rface of the sand, and Son;(::; this layer are surrounded by a lflly-llke substance:;
, i;?zge;:;:o{ﬁe?:;a cheg;zin tenacity, so‘thgt it can be kneaded w1tlf§ the fingers, as i
T e s believed that both the sedimentary skin and the gela-
‘ of the water.
;ﬂ]y due to the formation of a dense sedi:'rxen-
the filter will continue to work for a consider-
h advantage several times before removing

. As already stated, it is ‘
tinous layer play a part in the purification

When a ﬁlter:ér‘s‘t‘clogs. jt is usu
tary skin, and when the skin is remoVC‘d’f
able period. This may often be repeated Wflt
and washing the gelatinous layer. - o )

The thickness of the gelatinous layer which can b; most ;i:i’;iﬁ:;gge;i

moved has not yet been ‘determined; but SO far 1 to l? inches app e

"This agrees with the experience with the Guindy :f;xpenmental f‘ljtzrsl.; ;Z. of sand 1 inch
‘told by the overseer in charge that at each_clea?lng heﬁremoz of the covered filter.

thick in the case of the open filter, and 3 inches thick in the case o7HRE COVETEE "

| BLACK LAYER—~Whena fiter is stopped after worne O e black

vvlayf" of sa;nd is “‘found;f Commencing psually immcdxatel_?‘ be ‘;Wt t}fek‘ﬁlter h;Ls worked

sand extends to a depth which depends on the length of time that the:
12 ‘

: < : hick or temacious as the last  Features
fined skin, no: so th Featores

he working

; f
m tge sand. Occasionally, apparently when I‘\’q;gfaﬁ

0

iters
(contd.). )
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without thor
ough aeratio _ L
much as 15 inches, Wh:,.] thUsunl]‘,- the thickness is about 2 inches, but it may be 8%
e .y L4
& water is drawn off a filter and the sand exposed t© the

dlr ' l y .
A t h k CHOUT ‘ A l N UTS I'

_ Dr. Kesava Pai L:
?fzunndy where he :x:’:]ier:ldl.y exanined the black layer in place, and took a sample t
ron: thixed up with je 'ne it. - He found that “sand containsa; fairly large amount of
acid” (it) “ guve ahund 4 'lfl th"at when the black sand was * boiled with (‘iifxte sulph“ﬁc:g
black materiaf found ; ance of sulphuretted hydrogen.” His conclusion s that * Tms

1 the sand s Brobably -\‘Uﬂlphide of imn.’: ' sion 18

. The swmelr .
fﬂter outlets an(; 'u'l-':) ';i’;'//’/'ul.?’elle.'u’ z’z)ut‘rq;"fv.: that 1s found in the neighbourhood of the
Impression on the laf-'e ¢red water tanks is a feature which produces a disagreeé
15 at the filtered u'.'at:" rlUml)e‘, of persons who visit the waterworks. The worst Sm€ |
central reservoir, ta;»;.l] r:‘Servonrs, but a sample of water from the pipe supplying the
strong, failed to wv'p l by Dr. Kesava Pai on a day when the smell was anusually
the same time, Drl ?{ all?‘y' tr)n(:.-, of H.S. Of a sample taken from a filter outlet ﬂt‘?;\?
found to e present.” f‘?}m l_ ai reports taat a “ trace of sulphuretted hydrogen was
organic matter in the.%cd' WS 1 would appear that the sulphur in the dccompOSiﬂgfi
btlt 8 given off first ;t; thlmentar), skin forms H,S some of which is carried in the water '
Pipe, and finally as it‘ 7 ¢ fvatervl’as.sing over the filter outlet weir falls down the outlet

enters the filtered water reservoir. vl

This is b

S 18 borme out . ok

detected at the pumping stal:"‘-, the facts that no smell of sulphuretted hjdrogen canbe

of the distribution system ;u.m, and that the complaints of bad smells from dead engs
stem, which were numerous formerly, have now practically ceased:

It- is be“ev

N ed ths . ) :

Lertam!y better that it shhdt ;hcre l? no harm in the SUlPhUretted hydrogen, aﬂd it is i
ould be liberated in the open at the filter-beds, than in the

consumey’
ér's room through his tap
A

At the sa :
me time, it ¢ ; . .
€, it creates a sentiment in the public mind against the works,

an‘i f\ll‘ th l.' T [8)4 W3O ’! 3
R el eﬂ,‘; )9 lt O ]

A white ¢ .
appears in the watt::oxth Wh]ch_ Dr. Gibson has identified as cremothrix 1501')/-?}9"1'&{' ;
walls of the filter ou‘t]e: Er filtration, It clings, in long white trailing filaments, t0 the:
water conduit, and oce c. ambers_’ tf) the regulating weirs and to the sides of the filteret v
filtered water tanks, asionally it is found on the walls of the outlet chambers of the

Duiin g : ‘
portions, and disg;:e 2’;‘ months of the hot weather, the growth assumes formidable PFo- i
w.eir's, it has been im ::tf';)r;t remoygl, and the use of fine mesh screens on the out et .-
Pipes. In 1915, when f: ﬁsl e to lfeep the crenothrix entirely out of the distribution.
from consumers of whi st m.ade. its appearance, numerous complaints were receivad
the two Subquu;'l"lt ,lte particles appearing in the water drawn from theirfapg‘;':f‘ln‘
far successfyl 'that; ve) ears, the efforts made to exclpde the growth have peen. S¢
“ppear to be i"fesantryinfe:; complaints have been received. As crenothrix dde ot .
in 1916 a vigorous efort we e raw water, it mv..lst be a post filtration growth, and
permanganate solution up :‘;’ ma c.le to er'adicate it by emptying the flters and passing;_:»;f'
treatment was contjy uedl‘ hlc outlet drain and into the under-drainage system. ‘This'
after 1915 perman qnqt“, W enever a filter was out of use fur cleaning. Unfortunately‘ ,

ganate rose in price to a igure which placed its purchase outside the -

range of the annyy
> annual hlter maintenance allotment

The measuy . . . R

o . sures - ; . L : .

tions, but it still uppeammen'nun'ed brought the crenothrix growth to manageable propor:

very serious chokin ; mhore .m some hlter outlets than others. In consequence. © the:
g of the pipes which would take place if the crenothrix obtained 8

A

-~ marked than usual

| Y
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footin‘ . ;
R In the distribution system, it 1S systematically dest

/
™

royed whenever it makes its Features
observed in

be removed daily  the working

appearang ;
from the ﬁ?. During the hot weather the filamentous growths have to
e ter putlet chambers and from the pipes leading to the filtered water tanks. of the.
e I
ost fltration ﬁter%amzd,),

mumplicall:;‘io‘;:e:; Ef the.importarilce of eradicating it entirely, and of.-the-p !
would seem h; hlacten.a, to which reference has .a}rea.dy been made in pau:agraph 18, it
when the ﬁltersg y desirable to resume the sterilisation of the upder-drainage system
, are cleaned. | :
s.—The most serious difficulty encountered
her poochees which destroy the
t or more. The Director
ganisms. This has been

probably some of the
s with the

~‘in“ the wf:k::lowi”i&”dh and other poochee
mt“‘ﬁng’j"lé&y:e‘fgbo ‘@*@ ﬁlf‘ers .is caused by crabs and ot
~of the Kiy d y bukrowmg irom the surface to depths of 2 fee
ng Institute has suggested catching all the living or

not proved eftective,

find their way into the filter

regularly ‘done: o
;ﬁooche;yliizr-li e far as practicable, but has
' Unﬁlteréd wateruned in the sand, and others
Asedimentarr abiiund,{mbtedly make holes sufficient to impair the filtering layer (both
holes in Fil{;Nn 2 ‘gelatinous layer). The two photographs (Plate XVI) show crab
B gtourﬁ"x;f thre ©. 1. when it was emptied on 26th September 1917. Photograph A shows
ke Tee and phatograph B an unusually large one. These holes are more

they indicate the nature of the holes.

prateE XVL

pe divided into inches.

he Heht vand running across the photograph s & linen s
d occasionally prawns have been observ-
layer.

. Gthf.jr p()i)tffit?s‘sfffr(}gﬁg’ tadpoles, fish an
he sedimentary

ed"‘mn' 5 :
IRAY slave an enqually basd effect, or at any Tate may rupture:t
fore entering

iicient screening of the water be:
er-drains before the filters are

¥

The re L '
the filters he remedy would appear to be &
hrog “‘s and sterilising the irering materials and und

B IntG use after being thrown out for cleaning or other purposes.

main principles of the
lates to tie design of.

works as originaily designed

21, Geneia!iy speaking, the. ‘ .
the Roughing Filter,

LoIn iIgnE 1
' Co;z:i‘;t f‘l’:“ "been adhered 'to s0 far as r& ig e R B i the
report fin Uter Beds, and Ciear Water Tanks. The remainiog works re erred to in y
Eloy Torming &ppttnd'ix 11l aafiely, mg;Engme‘-‘house, h;xg;fxes and Boilers an
- h@n &t dT.&mk, were not designed i detail in 1905 ’ajnd: differ ;gn‘txreiy from the sugges-
%.made in the report. Although the general principles have o

ot been altered, the -

tixient 1o

cwhich works

carried out .

- differ from
© the oviginal

design of
1905,



Ex[ent to
which works
carried ot
differ from
the original
design of
19063

untd )

L]
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details, and i : C,
Yy m so Qe . . ! .
me cases (he materials of construction have been considerably altere

The more i . . . .
e important modifications will be described beginning at the head and pros 4

ceeding downwards,
’

Inlet Tower, Baliony and Bridge.-- Re-designed.

Roupghin Ty . . . .
whing Filter has been re-designed so as to provide upward fltration i

of lateral Gliratior .
flter and sc }ttc).r,_ A screen wall has also been provided surrounding the roughing’
screening chamber, in order to exclude animals which might obtain Hocess

hereto.  This is additional work,

Condurt.--Nearly all the steel pipes proposed have been replaced by masonry

conduit.. The
e i ¢ ¢ . . -
nortar generally used has been * combination mortar” made of a cow

.
position i 3 . |
decided on as the result of an elaborate set of experiments. The hme-cemel?t |
. it
ss of the

from time -

:);‘;Za;fotr;‘i'gz:g J;:Of’“;e(:‘ was mx.t found suitable for wet grf)_Llnd. The tlf)ickne
to time t suit the n: and t fe matenals.of which they were bulét,'were modified
was omiuéd a's & d,turf",()w.t_he ground. The weir between the filter-beds and t he
conduit ¢ S was considered unnecessary. A by-pass has been introduced ff(?m

Uit to the filtered water tanks since it was found that 14 filters were insufficient t0
provide the water required by the city. ‘ :

he conduit

Filters v b popg e ) :
ers and Pumping Station—General Arrangement.—The general arrangement

of the filers : i i aen
eco rs and pumping station_ has been reversed, and by this alteration considerabi®
‘economy has been secured. .

ter-bedy.—The filter beds have been modified in the following respects i
(V) Zhe depti of broken swne and gravel layer—FEas been reduced {507
] foot 6 /inches' to 4 inches,
ey . 71} P A ) i >
(2; The keight of water above the sand has been increased from 2 fe€t *
between 3 feet 6 inches and 4 feet.

These alterations are economical and they are also considered beneficial.

The S‘?alluwcr the depth of the broken stone, the less the apportunity for post -
filtration multiplication of bacteria in the drainage layers. The greater.
the depth of water over the sand, the less the chance of growth of alg®»

and it is noteworthy that no growths ot algic have yet been detected~

(8) 7%e side walls of the Blters below sand level have been battere

drainage layers, including the broken stone and the brick drains

been stopped 3 feet from the walls, the space between the ends of
drains and the walls being filled with fine sand. ‘

7 The nbject of these alterations is to reduce the chance of untiltered water

creeping down the sides, The batter of the walls makes any settlement

of the sand tend to compress it, and keeping the drainage layers some

Ny )

distarice from the walls further reduces the likelihood of water reaching

]

#1 3 . . M
the drains wirthout passing through the filtering sand.

(4) The thickness of the floor has heen reduced from 2 feet to 18 inches 28 thy
nature of the ground led to the conclusion that this thickness 1
sulficient,

o

exd L‘lde

(5) A screening wall has heen erected round the flter-beds to
them.

animals, which would othoerwize be likely to obtain access to

‘ This is additional to the work provided lor in the original scheme.

(A Expansion joints were provided in the top layer of the fiter bed Boot®
to prevent them cracking,

fingdnehouse, Pumping Station and Distribuiion System.~As has already

been stated, these are totally new designs.  They are describied in the Special En

Madras City Water Distribution Report of 1911 and fully illustrated by the PIa%®

accompanying that report.

nstead:

d,'and the |
have
the -

gineer's -

" been used, have been laid in OF

‘appear to those in charge of the water-

vvvvvv

Pumping Main.—The thickness of pipes was increased W

originally proposed to ; inch. .
Distribution System.— The distribution system sanctioned by Government is
fully described and Hlustrated in the Special Engineer's Distribution Report of 1911
The work has been carried out generally in accordance with that scheme, but, owing to
financial stringency, a considerable number of dis
the installation of ‘2 waste water detection meter system has been deferred. Further,a
number of small pipes 2 to & inches in diameter, which would not otherwise have
der to make the supply as good as possible. The
ant of funds. They cause defects in the system,

omissions are entirely due to the ¥ ;
funds can be obtained. -

which should be remedied as soon 33
it seems desirable to bring . forward, points that
works to require elucidation, as it is not likely that
such ap authoritative Commitiee will be available again for a long time to come. The

points on which the executive desire information are as follows :— |
' (1) Whether the steps at present taken to prevent contamination of the Red

‘. Hills Lake are suili(
‘ + ot desirable ?

protection is necessary g -
aw off the water at the Inlet Tower? The

(2) What is the best level to df h , n
2 present practice, which is believed to be the best, 1s to draw off from

a little below the surface. |
Filter serve any pseful purpose or not?  1f not, would

ense with it maintaining the Screening Chamber and

99, 1In closing this report,

{3) Does the Roughing
it be better to disp
Measuring Weis !

{4) Is the vegetable growth condu
steps should be taken to prevent i

Note~—d ;;imilar growth takes place in the Roughing Filter, '
o - N
5 Can it and filters be worked so as to render the water safe and whole-

{5) Can tae st :

some? fso~
{a) What mcaﬁﬁg:atimis,
" adopted and set ot
W hat additional filtering

in the conduit harmiul to the water? 1f so, what

if any, are required in the methods now

t in Appendix I-B.
{6 area is required §
b - '
(¢) Are any alterations in dest
should be taken to

gn needed ?
(4} What st2ps maintain an adequate bacteriologi-
K i i it '
cal control ?
*  (2) What samples should be t
| o 1) As a matter of routine ?

aken —

(e Occasionally 7
{ ) What should be done
(eremothiz polyspora)?
(z) How can the smell of sul
(4) 1s the sterilisation of the un
“able to prevent post filtration mu

- the gmvi{th of drenothix polysporal E

: (") ‘What rateni :ﬁlt:ation;;qu be adopted ?; o N

‘ PR mxmum head that-miighb@ely; be_gdo;g;ed on ghg

T :@‘;.- , -
o, fishiand other hdfmf@"vdyganisms;be
i PR S ’). . : . : -

to remove the white filamentous growth
rom the filtered water ? ‘
phuretted hydrogen be removed ?

der-drainage system of the filters desir-
itiplication of bacteria, and also

stribution pipes have been omitted, and

ficient? (See paragraph 14). If not, what further

Extent to
which works
carried out
differ from
the original
design of

1905 {contd. )

Defects of -
water-supply
and points
that require
elucidation.
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Deleciy of

. : : | be ta
wage,_wpp,_\, (6) Uf sand RAiters are not sufticiently reliable, what other steps should be ‘
RINY Hoints N . . 7 o ‘
t? L rermive to secure to the city a sufficient supply of wholesome water? t
elncidation jons’

teontd ). (7) What would be the cost of carrying out each of the recommendations ==

may be made in reply to the above queries as regards— ~
\ ¢
(a) The cost of installation of all the necessary plant and aPPamm?
(6) The annual cost of upkeep and muintenance ?
In addition to the above queries, there are some important points which hz{ e
be decided and which may perhaps be considered under the head of * defects e

system,” which it is noticed have cofhe within the reference to the Committee.
defects that are definitely known are— |

ve &,

: . . ci‘ i‘*
(1) The insufficiency of the filters to deal with the water that the §
consuming, v

(2) The working of the filters, which is not vet sutficiently 60"5‘9_““"
(3) The insufficient capacity of the filtered water tanks.. N

(4) The need of a low level elevated tank to provide more stor& ?f
case of breakdown of the pumps or conduit, more*epecially’

BRI ai
former, and also to secure economy by reducisy the: rlﬁg}qd :S;d”

- which the pumps have to work during the houts at ‘ﬁ\ich P
is reduced in the distribution system. | L fﬁ
R e ﬁ‘of)m{
(6) The increase in the number of street pipes, and the mm.“at_i?“‘ e
waste water detection meter system, as provided for Sl
sanctioned scheme, but deferred for want of funds. ‘h
. which
(6) The large amount of waste and non-dom.esnc use of waterugh,
makes it impossible to maintain a high pressure througtv

the day. o

) o tting®

(7) The large leakage from street pipes, house services and fi ipes
Perhaps the greatest loss of water is from the iron service P L
which have a short life in Madras soil.

In addition to these defects, there is the question whether the water-s'uppf}" fr?‘n::*} i

‘the existing sources is sufficient * and whether the warks as 2. whole can bring e?ggfﬂ"i

wateér into the city. These are large questions which‘depend upon what SUPP’Y 'i: 5‘3’ !

sidered necessary for the inhabitants of Madras. 1f it is still agreed thgt th? prev! aot
approved provision of 25 gallons per head per day is sufficient, then the works ?re},{ it

defective in the quantity of warer that they can provide. i, as some say, eve ¥ Wsl; Qréf‘r

Madras should be provided with as much water as he wishes to take, then the wor b thisi;
defective in the quantity of water that they can provide. Intimately cognec.ted w;f thasﬁ

¢ Question are the prevention of waste and misuse of water which are very serious t'o"‘t‘m3 y

who have to manage the waterworks. ln order to ensure that the water shall be eq\!‘i the

' distribugad, it has been found necessary to curtail the supply during many hours ot 7%

day, 80 that the high pressure, which will ensure that water will reach eyerybodjvb“(’):’z‘: ‘-,
be maintained during the hours of maximum consumptiony, The presgui’é{,‘s?fiﬂ :feet A
- ground level now maintained’at the heads of trunk mains ax:’e as follows:— . |
o 8am'to BaM. e e 45 feet,
Co 9AM to 10AM. | o R
10 AM. to 8 BM, . ‘
8P.M.to B AM.. e

s

. * For same years a discussion has been in progress tetiveen the
maximum ausply‘tHQt can be ohtained from:.present wpurces durlhiidrly, years and on t 1 b
thle &T'L' and lowent level for the istué of water ‘for irrigation. These alfestions appear 1o, be,
solution., L P : ‘ B '

”
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y ‘Ghtve ﬂmyeﬁ m ab!
 they Sugptied 251 mili

o me an expenmém‘. that was made of the water conmmed under full pressure
for 24 ; zmurs it was found that the consumpnon reauhed* 234 million gallons, equiva-
: « lent to some 45 gallons peg head per day This. large consumption is due to waste and
feakage and misuse of water, and is a repetition of what is found in every large Indian
town of the plains. Indeed it is believed that rio large city in India has' been able to give
Private water services freely. and . at the same time to maintain a regular h:gh pressure
Sapply throughont the 24 hiours. Certainly neither Bombay nor Calcutta has been able -
to'do so.; 1t would be a ﬁwe ach nent shouid the Corporattou of Madms be the first
Mummpa% body to pmvxdb a jgontinuous high pressure: .water-supply. to a large Indian
city of the plains. Jtis an “chie‘vemah 'that shouid be enpable of accamphshment, it all
cmmed will co -0pera“ : s )

I <2 Thas rep’ rt msinecmrﬂy dealt mainly with the deiecup af th& vsystem,

because these are- the suh)ects reierred © the Cammittee ior whom
P!"epamdT : 2 , o \

Perhaps it is permii to point dut tiat there is another side.

ﬁlter-qus,"the !:ew ng‘ésmfjesagid to sﬂpﬁlx 164 million galldns
upp!ymg ‘more. Qeed d?unng the hxghvpg‘g‘
llons in 24 hours.
. oi‘the mty are reaaonwly met, 3
réqmwmwts e received of insufficient water. ' The
fly for new pipes where there afe none, and a few
- choked.: Unfortunately, only & small number
b owihg to the great restriction of pxpe-laymg
PR ~_ cy caused by the war, -

' pe ‘”:fmtcome
for larget pipes where Ipet
of these requests can be & ?lied,
rendered necessary by. the ﬁnanmiﬂ !

pouring into the Corporatlbn
that the -Supply was cut o
sumption to_the quantity

continuous su
P Pply wa,

charinel has beenyemoved Inder |
/ in ctmlng'tmd removing weeds' from.the.o
in the' %&r “In the hot-weather-

jere irequently 't be seen in the channel; :
“This sotrrce of contamination has huen mn

replaced the ofiea channei |
"m-supply is its eﬁect on the' heatth of't ¢ people, Tu .

ares. mmpiled fromt the Health Oﬁ'mr's Returns are
quoted -7 o o
Rermarks.

Avérage for-decade.
Last year of old water-supply, .

cop s
v TN

! First.two years of new watersupply.

Defects o1
© water-supply
and points
that require - -
elucidation
{comd.), .

‘Benefits oii-
tained from -

| new water
... uworks and

their effect
on the.
health of

city.
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Up to the end of September, the death-rate for 1917 is 2 per 1,000 above th“”
death-rate for the corresponding period in 1916. This may, in a large measure, b{
accounted for by the remarkable increase in birth-rate that has taken place in the 53‘_‘1"*;
period, because this has increased the number of infants, and with the high mortalﬁ
that exists among infants, the greater the pruportion of infants, the greater the death-ral

However that may be, the death-rate for the period of 23 Yeafsj‘smc"' the n€
water-works were opened is decidedly below that of any equal period within recent years
and very much below the average for the previous decade.

It may be argued that total death-rates are.no true guide to the eflect of 1%
w_ater-supply on the health of the community and that the death-rates from waten—bof_ﬂf’%.
diseases only should be studied. To meet this point, the writer has obtained from the G
Health Officer the average number of deaths and death-rates from cholera and also ir? m‘
dysentery and diarrhoea for the ten vears before and for the 24 years since the Ope"m »
of the new works. T hey are as follows -

| -16 first 2
. Decade i 1914 ;azlisl ((;)fﬁ;st:w
I 1905-—14 | last year " supply
average | of old water- average
| per year, : works. per year.
No. of Deaths. ;
i [ 4 :
Cholera 926 | 1757 | 32 75
. ' {
Diarrheea and Dysentery 4910 5.508 | 3.936 3222
: I SO e ] - - e
Total ... 5836 7,265 3968 dfgz -
e e e e ey .
) ‘ t N 3 1
Death-rates. Per thousand per annum. ‘ .
Cholera 179 34 | oo6 | 02
Diar;haea and Dysentery B 106 710 L | i
Total' ...| 1i-31 1400 716 82

The writer understands from the Health Officer that since the opening of thefg “
new water-works, there has been no case of cholera traceable’ to the water-supply. ‘

~ The comparative absence of cholera from Madras during 1917, when jt was
ragiong in the communities round is remarkable. Nearly all, if not all, cases in the c“‘y |
were imported or due' to imported cases, ‘ - |

Tl:e above figures confirm the total death-rate figures, and prove that ‘.thefﬁ," has
been a decided reduction in deaths due to water-borne diseases, since the new water-
The§e considerations lead to the comclusion that despite the defects that have |
been dealt with in this report, the new water-works have heen a real benefit to the cxtyj{

(Signed) J. W. MADELEY,

‘ _ _ . S ' Special Engincer,
‘NAPIER PARK‘" MADSAS"' | o 1 C : ‘Carparatz}»‘r ‘Qf'ﬂlae_z’r@u.
6tk October 1917, - L : C v , L

w
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' | Appehdh@ L |
A.—Data regarding Working of Filter.-beds.

Number Date wh;eﬁ
of filter, - ~brought into
use,
1 9th June 1915.
| 2 6th Nov, 1915.
3 | 17th Dec. 1914.
4. 4th June 1916,
5 17th Dec, 1914,
8 17th Now, 1916,
7 17¢h Dec, 1914,
s 4th Feb. 1018,
9 17th Dec. 1914, -
16 | 23rd_Aug. 1916,
11 17th Dec. 1914,
12 4th Feb, 1916,
13 17th Dec. 1914, .

L -
N

| 9th Sept. 1915, | | 862 »

: : |
. | Amount of water ;
Duration of | ip millions of |
working vp | gallons passed | o ,
. to 80th through ll};ltgvsggj Rate of Filtration,
St june
September lsét September '
1732 days 76414
585 . 60317 TR
L4 :
T 782 733'88 . : AT
- The filters were started-at a
41 ' 452°3%. slow speed and ‘gradually
AR * | worked up to a maximum of -
798 65182 5% linear inches per hour which
" : was continued so long as there
951 302:53 was sufficiént head. As the
B » filters clogged, the rate of filtra-

' {56756 tion decreased to about 2} linear
808 » ‘ inches. This does not apply to
Poaay | 38604 the beds experimented on by

L 501 - | - Dr, Gibson and which were
| 65408 worked according to bis instruc.
810 » tions,  Full details are givenin
. 37387 Appendix II.- Since 12th July
358 » , 1917, the maxinmum of 4 linear
: -664'67  |inches per hour has not been
' | exceeded, o
44802 o ‘
L 49677
/ 409-14

No regular analyses were made of \
filtrates from which were examined systemati

water from each filter except fiiters & 12, 13 and 14 the '
cally for a time. ' The results are given in Appendix II.
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Appendix I—(wnzd.).

B.—Revised Rules for Working Filters.

N.B.

absence of

T hese 'r_u/es have been worked to as “far as possible, but tn ll a4
bacteriological contyol it has been Tmpossible to comply with them fwitlicy

(Signed) ]. W. MADELEY.
25th September 1917. '

1. Close inlet and outlet valves and open valve for filling filter from below with pH
water, so that

- M | 1 : i’
at the water surface rises at uniform rate of 2 inches vertical per hour till theré ¥
depth of 6 inches of water over the sand,

Then close the filtered water v

I the depth of water over the sar
but greaf care must be taken to ay

(above 5 inches yertical per hour),

' -y of
alve and open inlct valve slightly so as to fill thﬁm
id is 18 inches, The filter may then be filled more quitk!
oid disturbing the sand suiface by admitting the water too

slowly il

24 hours, or such longer period as tests of the transparency of water may prove to be nccessa:?'
Then open the geour valve, so that the water sinks at the rate of ginch vertical per h(;w’

aving made thijg adjustment, open inlet valve wide to kecep level in the filter constant. . A o

4 hours increage the rate of filtration to 1-inch and then gradually (o 1§ inches, 2-inches and 32‘!101?&
"Run the filter at 3 inches for three days, and if after that, therc are no lactose fermenters *

100 c.c., allow 4 inches, ' ' | n

3. Run water to waste untit an "eﬂ‘icient filtering skin is formed as proved by _bgcté,
logical examination, ,‘ ‘

4. When ap efficient filtering skin has formed, close scour valve, open outlet ! "31:;’: g
¢ outlet, so that the rate of filtration continues the same, Con;i,nuq-at hw

rate of 34nches vertical per hour for a total of three days. Then slowly increase the rate to 4V:mc g
vertical per h¢ur, great care being taken. that there is no sudden increase in head. thn"Fhf
bacteriologgcaler tests have proved that a first-class  filtered water is_being obtained at the rate “(t’f
4 inches vertical per hour, the rate mq ¥ be increased gradually to 5 inches vertical per hour at
maintained at that rate 5o long as bacteriological tests prove that there is no loss in the efficiericy !

* Work filter-bed until, with the h

§vertica'l per hoyr, ¢

.

ead available, it is no longer possible to get a greater

v

ater throuéh‘mt'hc outfat valve as fow ag possible. : Thett.

; drain the filter completely.

Close scour valve and clean fijterbed by one of the two fo}lowin_g methods :— |
(a) Allow ;ﬁitering_ skin to dry by exposure to the sun and’ remove filtering: skin’,j which
will curt up in small patches. . e . o

()] Remove filtering skin while: moist,

. Exper
‘ Jhe‘ take

L TAL tare being taken not to disturb the coinpact s

6, d be taken not to funl

Every care shouyl
St wash themselvey and -

fonl or ‘disturb the sand surface.. oy this reason
‘ their implenients, and where recessary planks shquid bﬂ
The most effectual and' economical way of remoying filtering skip

"?{Y;"—"Sﬁﬁj.m‘eu t- Mamooties and wooden rikes should be tried,

~then be stacked for use when it is requir

" trolled 'fn accordance with the re

lo

. b7
Appeﬁdlx L.—(contd.).

¥ PR : disturb
‘ { fil | 1 rapidl}' instead of cleaning it, the s“f'face film may be dis
7. When a filter clogs .

the '0 - manner ‘-—

‘ p i tones
n ]
ar Sta d‘l“‘ for 6 hOU!s to auow water aces in Sand
Veﬁlt‘ St 1 g " Sto

Close Outlef= i inches below sand surfa

and drains. Draw off water to

B Pt k up the film.
R. e over with an ien plate sufficieg 3 ated to break up |
ake ove .

Restart filter as des

t ﬁ t 3 i film mus

. es of thus dlsturbmg the Slllfa(:e. o

of the filtrate analys f i o " ‘.
ard Inethc'd of treat nga filter which ¢ Ogs rap d v

efully noted
The of

% finally adopted as a stand

. f the surface film was dbundonea’ after trials had
Thas disturbing © M. (25:9-17). B
proved it to be unsatisfaclory —/ W

& d in the manner above described will be conveyed to a water
. 8. The filtering skin remove

s d will .
‘ : washed out of it as scon as possible. The yvashed sand wi
tight platiorm, and the organic matter ed to refill one of the filters.

be determined and if it is found to exceed the cost
¢ : © skin should be used for filling hollows or other
“:,gd fresh sand used for replenishing the filter.
a

Note.—~The cost of this wasning ot
~ of fresh sand, then the removefi e
. : T K . t be S\“tn s . ) . .
- prpsenor Which i mey | the sedimentary skin which is accord-

1t was found very costly to W 5-0-17).

. . - M. (2
ingly disposed of otherwise—]. W. M. (

. i be exposed to the action of the atmos-
i possible, : -
9. Aiter cleaning, the sand L:‘;wuk’i" . l::: ng in exactly the way already described for
phere. The filters should be re-star 3&‘"»
starting filters, \

ibed mz;y be congjnued until the fine sand is reduced to
ri

10. The cleaning as abo*:‘? desc d the filter to have lost its efficiency beiore.

) lyses have prove
® thickness of 18 inches, unles e been reduced to 15 inches in thickness, or analyses
3

PTIpE d ha : it
11. When the fine filtering 20 he filter should be emptied and the sand as far as

: then t ith clean sand
. show that the sand should be removed, t ed. The filter should then be “ml?d with clea .

’ d wash
is discoloured, should be remmlredman |
to the_samg depth as for new fi te. ) ot exceed 5 inches vertical per hour, agd "_‘.‘.'St be con-

1 n . »
12. Therate of filtration should logical examination.

terio -
sults of bac "
|d be examined daily to see that it is clear and free
ou . .

h
, ' 13. The water from each ﬁ_lt:?t;e raw water- . |
fom faie 2ad s be compared * lar bacteriological examination. 1t is desirable
‘ de for reguiar D& ¢ be any sudden increase
frrengements should be “;: be examined dally-' Should th:\’;ninatioz should be made
that the filtrate fromy each filter shso: 14 be put out of action and an ex
in the number of bacteria, the bed shou , |
to discover aad remove the cause. . wing the quantity of water filtered, number

the filters sho ould be sent in bi-monthly, and a general

. 14. Reports on the working of o1 remark, sh

vthi i G in April for inclusion in the
" of cleanings, and anything calling for sPeasubmitted in the first week in April for

summary of the year's working should be

: Corporation.
. Annual Administration Report of t}?e }.dadras

(Signed) ]. W. MADELEY.

”

26tk Octoser 1915.

Disturbing
surface flm.

Disposal of
removed
filtering
skin.

Re-starting
filters.

Minimum
thickness

of (iltering
sand.

Renewing
filering
materials.

Rate of
filtration.

Examination
of water,

Reports,
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Appendix 1—{wnid.).

C.—Quantity of Filtered and Unfiltered ‘Water suppll

from time to time.

(
Period. !

June and July 1915 |
August and September 1915
October and November 1915
December, 1915 and January 1916 ...
Febfu:lr_v and March 19186
April and May 1916 ...
June and July 1916

August and September 1916
October and November 1916
December 1916 and January 1917 ...
February and March 1917

April and May 1917

]qne and July 1917

August and September 1917 o

Total

i

Filtered water-

supply.

609,143,764
381,103,320
608,553,707
271,302 842
291,145,068
612,274,571
683,540.000
566,600,000
711,920,000
807,460,000
593,620,000
598,920,000
483,850,000
238,868,665

7,458,306.937

Unfiltered water- tered wa
supply- consumptiont
433,328,236 ; 1,042 477;
495,306,680 sse.&np,@
165,546,293 774‘100,@(\1
537,369,158 sos,m,qm
561,495,092 | - 852,641,000
270,338,429 882,613; ‘
144,819,000 szs,SSQ;W
; 274,798,000 841,398.M
103 406,000 815,826,000 |
.......... 07480000 |
212,952,000 8065720601
285,150,000 | 884070000
265,660,000 | 749319000
588,387,386 | | gzg,gse,@oi] -
T5378,566.068 | 11,781 s{s?bﬂ

Up to July 1917, the unﬁltered water was drawn from above the

six filters which were provided with 14-inch castiron pipes le

Since July 1817, the unfiltered water has b{:erxl taken

conduit to the dear water tanks,

o EETRE E  )
REEPR R A »
sand in one or ﬂ!‘”’?ﬁ

ading to the outlet regulatos chambef?}’

v,thrm‘sgh the by-‘j‘jassl fro"ﬂ;if ﬂtﬁ

D.~Water Consumption in gallons for the

89

Appendix 1—(conrd).

City. of Madras.

[ v Total Avers) ;
Period, mng;;rt:gtion por hoad REMARKS. Period. oz;‘r;::u‘:’ne%tl?n :::eggal;‘?ﬁ REMARKS.
for week. |perdey. l . i : )
T e N T B
W Week ?
endng | el
1915 X
]mie 7 l11.900,000 3092 Tbe ﬁguresmf(!}: ]an. l7 93,000,000 2569
. : the average . QY
14 /128,900,000  *35'61 sumgtiongecr ;ﬁg 24| 97,100,000 2683 . |
ay a = . .
211122,600,000| 33-87 | ?ad .r):'n t';‘;‘ :’t . B1) 96.900000) %6777
sumption 97,100,000 2680 iginal
7,000 { Feb. 7 ,100,000 : 26 The origina}
281 109,620,000 | 30°29 | there g:sgglners scheme provglded
Jaly 5 . water 14| 96,600,000| 2669 | a supply of 25
y 113,167,000} 31-27 gallons per head
. . .21 96,500,000| 2666 | per day. ultimate-
| 111700000| s0°88 28 éssooooo 7°21 T el
.l . 98,500, - 27 supply when the
19 lOl,I_O0,0()Q 2793 _ - works were first
26/102,100,000| 2891 | The fguresgive | Mar- /100,000,000 2763 | opened.
R averages, i ' . '
Aug. 2]104,800,000] 2890 | Trn” maximi | 13'100,100,000) 2765
: : v Coo b o ldaily aveREELl . o4l 99600,000] 27'52|  The excess con-
91108,700,000| 29-48 x,g;ner l‘zee:C]: 1y ‘ | 104.700.000 §893 Zumption is largely
_ ’ he 5 2 , 700, * ue to waste,
16108,400,000| 28'57 average kibyﬂ oo 104.200000| 2876 .}eakagedand use
v precia “Vapr. 3 ,200, - or gardens an
23109,100,000| 30'14 R K other noo-domes-
30| 95.600.000 2641 il 101 101,700,000 2810 | tic purposes,
N 7°68
Sept. 6| 95,600,000| 2641 17]100,200,000) 2
24| 98,000,000| 27:07 |"
13102,400,000 28-21 Pl o .
' - 11100,485,000; 2778 tis open to
20| 93,000,000| 2569} 7 ‘:ﬂ“i‘“ti‘::nthig May 1110 question whether
e"“::s grt‘ it is 8{102,700,000| 28:37 [ the consu:gpuon’
27| 92,400,000| 2553 [the rg"to pro- ‘ in Madras could
Oct. 4 91,700,000 2533 ’_‘veidfefornconstlllmp 3 !5 100,100,000, 27:865 g:lgsntsnc;::i. th?eazg
. , tion of 30 ga d°“.’ " 92/108,300,000| 28'54 | per day under a
11] 94,200,000| 26:03 | per head per day- , continuous high
‘18 s b 20}101,700,000{ 28:10 | pressure supply.
98,600,000| 27°2 S
26| 90,300,000| 2495 |june 5| 96,600,000| 2668
N o . 99,100,000| 27:38
Nov. 1| 90,575,000, 2503 12“; '
" sl sa225,000] 257 19 SB700.000 5O
15 as,mo’ooo 2379 28 95,400000| 2580
22| 84700000 2837 | {uty 3] 92000000 2642
29! 83,700,000 | 2312 10| 92,400,000 2553
o »| 98,800,000 27-80
Dec. 6| 86,300,000 2384 - ! w'ooo 274
13| 88,400,000( 2442 | T If tull pressure 24| 99,300
i 17 s maintained 31| 91,660,000} 2598 |
| 20| 89,300,000| 24'67 | throughout the 24 " | '
HEN . Lhours, it is €L} ol 95900,000 2630
' 97| 87,600,000} 24-19 |'mated fromexpen- | AUg.- 7 T -
8 P ' |'ments that the 98,420,000 27°19
oaee | el fconsumption 14 SR
Jan: - 3} 88,300.000{ _24:39‘ ‘gﬁ:’e;a “‘w 21 | 90,900,000 25-12!
10! 93,500,000 2594 " per day.- ! ' |
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60 appendix I—(contd.),

E‘._.Staff employéd on the Water-works and their duties.
| | (1) RED HILLS LAKE. .
Appendlx l-—-—((:ontd.). Staff as per margin.
The overseer and his assistant shall conserve the jake and its surround-

D.—-w, ’ , :
Water consumption in gallons for the City of Madras—(wnid.) : :'::!:uw ) L'th reference to the prohibitions against fouling the lake, prescribed by
e ings Wi Act. He shall detail lascars to watch the lake from being

l T i i B .2 Syrange. . f the :

Fetiod, ; r.:ons{:r):zaplticm e e | Remax . ! i ;I‘()ta! . [Avorage REMARKS 1 Watehman, f:;:;o;ig:n?eg By the inhabitants of the surrounding .villag(fs, and shall report all

for week | et | X8, Period. (.l;ﬂ:ﬂﬂ?pl&u” per 3;3.;_(.1[ EM : 18 Lasears. der Section 319 and conduct prosecutions when ordered by &?w

s I - o ! or week f SR 1 Peon. . oﬁen.ces unH shall patrol the lake at night at least twice a week. He shall

ek ' . | ! ‘ b [ | : :::;::t Prandent.' l. Zye to watch the lake during stormy and wet weather, and shall

c?g;l:;g f ; ; g;;;k ‘ I | e Scavmg;u tak(; :{::C ;;n;ineer and the Public Works: Department overseer if he consic{ers
I g ::f:t there is any danger of damage.-

Aug. 28| 96,350,000 | 2662 | 1917 ; 1
| | Mar. 19 101,200,000/ 2796 ’
: 2. He

Sept! 4 99,!00,000!] 27°38 S ! , 1 ]
il e | | - See 26 | 100,700,000 | 27-83 See 1 : . Seremming Chamber a1
6, 358 ¢ Previous page ' ’ > previous page - : &
| 96:200,000) 2658 pag previous PHES, - . regulate the discharge oY

' ; . ilter-beds.
18| 94,700,000 2617 the overseer at Kilpauk Filtes-beds

"_hall keep the valves, screens, weir meter, etc., at the Inlet Tower,
s d Roughing Filters in proper working order, and shall
er the weir in accordance with the instructions from

1 :
Apr. 2] 99,300,000) 27-44

| . , )
9 99_’ 800,000/ 27:58 the Roughing Filters once in six months, and oftener it

3. He shall clean

i o . R
16 | 101,470,000 | 28-04 | ER requi : :
Oct.  2{106,300,006| 29-37 AR : : ~ required. . L .
) 23 102,600,000 | 2835 o Care ‘ that the lake boats are kept in order and good repair, and
9| 99,300,000] 27-44 | A 4, He shall see tters affecting the conservancy and salety pf the lake, and
; 30 100,100,000 27-66 ¥ : . shall report on all ma : ,
16| 97,500,000 26-94 | | ~ all works attached thereto. ; _
May 7 102,000,000 28:13 ghall sharc with the overseer the above duties
. " erseer S
23| 88,000,000| 24-32 i 10! o8- o 5 The asistarl X jaies under his directions
30 94,600,000 141101,700,000 | 28 10 ’ and shall carry out such du _
S 26'14 21 | 102,200,000 | 9824 ‘" ' n, gardener, sweeper and scavengers are employed at t
‘ o Note.—~The peo=. d at the quarters of the overseer and his assistant.

Nov. 6| 97,500,000 2564,
13 102,300,000 2&21]I
20| 88,200,000 2098 |

Corporation bangalow 27
" (2) FILTER-BEDS.

Staff as per margin.
of the rules under which the Filter-bed staff is

28 103,700,000 28'65 .
June 4| 98,300,000 27'16

11| 78,100,000] 8158

27| 84,200,000| 9g-06 | ' \ o \ ing is a COpY rowh e
| 000 2826 ; : 18| 82,000,000 22'66 | . _ : Overseer. . The fcgl::;’:gh‘:r dutiSS see Rules for .Workmg Filter-beds (Appendix 1, B)
Dec. 4| 88,500,000| 9493 : X3 PR < 3 o Ouarteer. g orking. . case of fire” [Appendix I, D (4)]
11| 86,800 (e 2| 77,700,000/ 2147 | 8 Ladears and " Procedure
900,000 | 24-03 | | R . . . ‘ ,
| July 2 ?5.400,@ 2083 - 4 Oardosers. ment of the main duties of the Filter-beds overseers :—

18 80,300,000 | 24.95'

| The‘fol'lnw‘ing‘ is a brief state
25| 90,600,000 2503 | Fhe. follawing
i

; o :‘ I The .ﬁluf-beds shall be clean
the S el Ejngineer. The chiel points 27" l&ation thch shall be done once in 8 hours at

9 '\:714,900,00‘0 2070
16/ 88,700,000| 2451

ed in accordance with the instructions already issued by

Ja]”?i?’ - 89,800,000| 24-81 ] m» 104,130,000 | 2877 . A The checking of the fte 9 ﬁi! aion |
‘| 91,800'006 25-36i J % ‘ 97;800:0001 27?92 leaeft for every.ftlter 0: ::t:n ‘;aning and .ﬁlling opemti?ns. The sedimf:ul:a;'y
15; 95,400,000f 2636 | : fAug. 8 ] Q2,400,000} 28-99 g-—&:;::; :ll;p;ervc!z:‘;l:tely and carefully removed with as litde sand as possible,
2| 91.’2(‘)0'000!’ 2520 ‘ : " ]}8: 102,800,000 | 28 40 o : | C.—Starting of the filers alter cleﬂ“ini' es and valves in working order by periodical
29 94.2@0,00{3{ 2603 ‘ - e 29 93?790,000 a7'9p | o i ‘ ,D__K:gzi th:;jft:; i:;g.ulatofsp gaug' | : B th
(Y Doy ol ERRERRNE KO v e I g o s by M i n
12 93’40.’0'000‘” 2580, Sept. 3 #9"4’06'000‘ ,‘24'78‘ | ‘ J “ ' N ’ water surfaces Sha“(;;"“;’:;i;:ant water shall be allowed to sta‘ud‘ in pools
19| 96200000 2550| |10 95300000/ 2688 T g:ei;l;:: Lﬁzﬁc}xa};bem _ :
2| 96600000) 36601 [ 17 93'000001' s B ’ 2 A high level of water sball be maiptained in txof::ib;d:a:: the ety st
Mar. §| 97,200,000/ 2520 D QJ Qs,m,@o!zq;se L take neccssary steps by telepRuning to Red Hil t0 prevent shortag |
. 12]100.300,000| 2791 o Joe ’l'[ 9090000028101 | R TS
i . i - Ll S L T T s




i , « - steel Pumping M,
o A Berehoepr, ‘mpng Main, -

62 ‘
L ught g
8. Maintaining (he filter log books in a clean condition with the.record: l:f;ef ; o
date.  On no account shall the averseers note the filtration heads, etc., on pieces of paper
intention of transferrin

: I be ents
R the figures to the log books afterwards, The figures shgl o
directly into the log books at the hours noted in them. :

. . i watel
4. The site anyg Surrqundings of the filter-beds, pumping station and elevated W:
8wept and maintained in a clean condition,

5.

) The overseers shal}
not.only (o meet the needs of th

shall be

etc., is sull
see that the water level in the clear water t:nks.‘ ::tg,
e town supply, but also emergencies such as fire, etc.

. ‘ il ; i
| - 6 The garden shall pe Properly looked after. The plants shall be watered daily,
cattle allowed i the compougd. |

7. The clear water tahks shall be cleaned once
8,

' . ) a‘
: Tn case of fire, one overseer shall be at the filter-beds attending to' the wats
while the other ov

' Ives
erseer shall proceed without delay to the shaft to regulate tbg valve
trunk mains ang concentrate 8upply to the district afocted.

% Al machinery and plaat shajl be kept clean and in working order.

10.  As the filter-beds and connected wo
hours of work are prescri

in gix months or oftener if requimd

rks require close and constant attention, ’;’w
d, either the overseer or his assistant or both shall be at the LS
The overseers shall stay out and personally supervis

onduct the Operations. e work shall be done by the lascars, except in the pr g

~ No responaib}
the overseer or his assist

ant. .
I | X ' ai ilpauk shi
1 He shall maintin the following pressures in the four trunk mains at K“Pat’, |
| 6 amM to
g
10,

6 p oM,

9 AoM, 45 feet above ground level.
I LA ]0 ) 35

)y 6 P.'M, » 25
” GA.M.”‘ 10 RER
12. The Filter-beds ov&seé}, or in his abserice the assistant overseer, jW?‘l '?aicw
€ second Wednesday of every month. His inspection shall be carefully eithi
‘ : *'¢ and look through the conduit to the manholes-‘on € .
- using lights i required, §go G arefuily condition of conduit, as regards its: sl;f\".c?“?\-; i
b ) ete., if any. These hdtés along ‘with any other matters ¢3

T should be embodied in a report ang submitted to' the oﬁice not later i\thifx‘:g‘th
Slmcééding lhe.inspecﬁom Lo L | it 8 :

14l . ’”

+ ”

”" 3

due g Weekly and monthly returns shall be submitted promptly and without dela
. Que dates, . R A A

L The‘ °ve;r3é?':*?':f?d his assigtanty shall dxstribu;e the
et Tanner possible subject to the. approvat of the Engineer,

il

. ® PUMPING STATION

N - Stcf s permawn.
A s"l”ﬂnfadqu‘g‘ et ‘

B Drivery o Th‘ $Upéfﬁltendént’$ ‘duﬁe;“a‘r“ey‘[ to keepthe ‘ mhpm { statior
A roi'o::..é Fiter,  OTder, and 1o PEmp sufficient” water to e n sum thé prmuraal :
3 Flremen. 35 Grdered Hom time to time and to maintain sufficient water
O Cleasers, tank to meet fire call and other e mergencies.
1 l"lttprﬁﬂnoly. ‘ - SR NN SR
-1 Blackimith, .. ‘He ig mml*iﬁpbwble for the good order «
1 Awt. Blackumigh - in, e ood Order |

Noié.*ﬁé-’l‘he‘ ‘S“Peﬁﬂlﬁ#i)aém isa respnnsnbleman _
the plant are left largely to . his diwreﬁqm e
secures sufficient sconomy in working, | | i

' ’ # -
(4) PROCEDURE IN CASE OF FIRE. |

’ : ‘the driver uty before
i lled out, thé driver on daty
. ' ion fire engines are ca \ on dusy belors
: : o o i ble the division in whi
In any case in whlchg‘;nping Station, lepa.uk. and st;:te lfnf:::s:, iy 2t Kilpauh wil
starting will ring up N°’-fzg? is impossible, the locality, Th; ngi
the fire has occurred : it this 1 n are bas occurred.
;::re::; t}: pressure in the locality where the fire

‘ eis ived stating the
P ing Station when a telephone message is recei I'4
; ilpauk Pump
Procedure at Kilpa
occurrence of a fire in the city.

eive; the messagé will particalarly ask in which division
: i ‘duty who receives
1. ‘The driver on duty

or locaht e “rfed‘ a ) -

overseer,

i 8 will proceed as.
the overseer W}th two .lascars wi
eipt o the' m%:i‘sge:- that the 36-inch valve is open, and then fully
g wmt:rsdistrict or locality in which the fire hag occurred.
i e
hesne will be made ready to start.

2, Immediateiy on l‘ech "
quickly as possible to the shaft ‘whesupp
open the valve on the, main whic o "
Simultaneously, an additional pump e g 4 the e s received i he sngine

' iver ill enter ‘
3. The driver on duty wi | -
" - " | : t delaying the execution of the above instructions, ther
| 5 5000 as Possi jthou
- 4. As so00n as possible wi

i i e knows about the fire
“ the Water-works Engineer stating what he kn
intendent wi hone to the Watet ,
Superintendent will. telephone

‘and ﬂwéit(udher)imtxucﬁgus. =

R

. ~ (Signed) ]. W. MADELEY,
Special Engineer, Corporation of Madras,

(5) DISTRIBUTION SYSTEM.

Lo ..Siaf“ per margin.

ter-supply works and fittings including meters, house ’
war

.Q‘;_§~-.v’;l _ L
3 Foremen. 1. To mainks® 3 rking order and cleanliness.

A s co0d WO in pipes,
12 Overseers, services, etCu i g' | water-works fittings, hyt.irant.s, valv&? on n;::: :t fnd.
10 Fitters. | To examine &l that repairs required in the pipe sys )
2 Tormoonke, s, etc, and see tha tly executed, and that all fountains;
® Lo air.valvess mewi?:es, fountains, etc, are Pl‘?mp ):i clime washed periodically.

100 Lasoars. pipes, house-serV dpipes, etc,, are kept tidy an ; ——
10 Brlckhyﬁ'?‘ * cattle troughs, standp lly: the construction of \all. wateraupply .
il ‘ ' To supervise personally or by contractors or licensed plumbers an

Coolles, - 8. To tal agency
e tmen
carried put by depar

ins, etc.
lists and maps of valves, hydrants, street mains

o Y te list

- maintain pp-to-da

' . o4 To investiga
witer, besxd% themse
and mi§use. ) 0
5. To pet right ’ ’
; ¢ bo ] . .
valves and clean the dirt is such as leaks, bursts, etc., which require unme
o 1l worl
8. To attend to 2

i ithout delay, and
oug necessary and urgent repairs wi \
diate attentinn, and carry E e for confirmation. -

report such action ¥ the E"g;
7. Investigate and repo

i o ‘ i i : bers for
ork hguv . ctio tt on all applications submitted hy T:lr.n en for
8 T jnvestigate ;nd n e work on ll 0 ‘ |
SRS : ‘
house service work, an peI‘SO' ‘t’na“k to rvise wo all such estimates
are sanctioned by the Fre;:dgn _,

‘ ir and maintain all
‘ . ceadings every month, and repair a |
9. To take meter readings o

‘ ) Pl Sy 3 i
BRI mererd in E,..;‘;;.-kmg;‘vcmqu |

1t for action all cases of waste and m;lsx::s ?:
" anda;‘i:x}:; immediate steps to put a stop to suc
lves taki ‘

i cking to
ipea and fittings and renew pa.
eaky :a n[::;ef: testahydrants and keep them in order.
%es O !

for action all irregularities and unauthorised
rt for ‘

t

S |
g |
i

:



.y
; e B T

64
10. To report all mains that require (‘leanmz, and subimnit estimates 50‘“ 55y wg' : N e
sawe and clean such as are ordered to be done. : 3’;2; € .8 .8 TETmEIITY TSI enoaean
. Ak
11, To report on and submit estimates for laying new street mains; and do 3-K-Eo g '
the laying of such mains as are ordered. q A e Bt T N
iz > e 3 . N e IO G
12. To report on and submit estimates for metering places where water 15 & . '; ' ‘?.-" o 8- : ~ w mowI e
~wasted, misused, or used for non-domestic purposes, and fix such meters as al’ﬁ z | g 7 - 'PamSERW 1oN
o == i
ordered. o B~ I B o & N SO m NN NN
- T . R,
13. To distribute water cquitably to all consumers, and check waste ‘md P e e T o © - .
mlsuse by adjusting valves and stopcocks. ' f 3 : ,,'EE 5 C P _S & ‘gg . .3 _Sg%%%ﬁ%
g (P —o cz.‘ » oo e - . [ . .~ .
14. To attend promp‘ly to fire calls and help the fire brxgade by conceﬂtfa“ o g 85 3
ting the supply to affected area > “f_’_—w, - — -
P d cCoo ¥ LD e U e
15. To report any case where the Municipal Act or Byolaws and R“’” 2 9@z RW2IKKBIPELEIL =R - m 0
are riot complied with, v £ | £8 fy
s 0 SPEEex -
o | and g 3f* '
MNote—~Each overseer is provided with a copy of the Water-works Ha,’,’d \ -5 :L;,_E-—-I —————— - T e
Book-~(see Appendix ,-F, between pages 64'.and 65). i : @ | & . 99RSS9gS@eRe SRR 2
’ - * ¥ §RBRZERRSSREEEEE%R883¢

. e ‘:S:U';IU = Q-_;:%g;a:co
(6) WASTE DETECTION. E 8545 o
y = xﬁgg“
©
=

Stafi as ﬁzr margin. L

|

3 Overseers.
8 Lascars, It is too small to check the waste and improper use of water in so !a“

city as Madras.

Dt S 2 WY, iy

oD ‘
TR W W T L W W E @

J

finear

inches
per hour

Lw

The overseer shall inspect regularly and carefully every house or com
pound provided with a watef service and shall note in_ the! regtsters suppl
the following particulars regarding each semce — ; :

Rateof |
iltration
i

USSR

N - e T B e DI ©
A ~-Street name and Door No.. ‘ prinSEaIi 1N
B.-~Size of service pipe. - I
C.—Number of taps and pumps, W.C. S. baths and other ﬁtungﬂ
D.—Condition of service. o P
E.~~Whether water is used for domestic or non.domeguc purpases
F.—M pressure was found to be excessive Whether it was. redu :

by regulating the stopcocks or valves.

i
o gl gund ol gual vl oed pN) PN} poet P
- .

~ T i} —_

e =2 58 5 8gr33ss

.
.

APPENDIX 1Il.

 Results of Experiments on Working of Madras Filters. .
 Note—~The filters were workedand samples taken in accordance with the instructiqgls'f;of_: the ‘D_ixecx‘or‘_‘ofi the King In§titu§e who also conducted the

.______.._-__.._._,.--——— - -

- FILTERED ‘WAAT#!@’_ERQ;&L Bep No. 13.

e T . PO OBRORO WSO~ 3R
- 2. Each overseer shall take the dmsmn or dxvlsxons amgned to him o 9 s s w'S SRKR°R2 BEgS 88
investigation and shall procecd street by street in order in the division ingpec - 8 83 2
ing every house, and noting particulars required carefully and fully, He shia’ 3 g_g g
bring to notice for necessary action all cages 'of waste, mmuse ot abuse of Waf“ = B S — e
3. He shall report for action all cases of leaxcy or deiectwe nttmg's, tapb § "Tg”‘ 5 “ §38 § §§ § 2 n § g § =4 § §§ § §§ §
B me R g A SR OGN
| , 4 He shall, if possible, inspect everv hom ih hxs range at least oncﬁ m Pl —°5 34;: : - = Ymoas
. months. On all inspections, subsequent to'the first i mspecnon, he shall com L ; 2_,-_- v
_the condition of every house with his regxswr of last prevmus zmspectib , and 8T e e
8 B —

}_v .

The samples of filtered water were _t"ak_.egifmni:ih_e‘ﬁlter outlet chambers.

. The samples of unfiltered water were taken from the filter inlets except in a few cases in whichlliﬁey wmiakenfmmthesupply conduit close to the filters.

shall note any fresh defects or lrregulamiﬁ« : W v B W o ~¢ 5 3EZZZ-—-
R e L R = e & :

‘5. Whenever hc finds the pressure excessive in nny street, loc § %gi > §og g Sgd85e - . ¢
 house he shall report to the Engineer who will decide whether or not to SN E'E 5 é o ) K| B B
pressure by regulating valves on mains, and stopcocks on’ house services. g Bl -g7E | Fa.: 3D gt g Ty

' regulations of pressure by means of valves on mains shall be reparted ﬁepa ) g s g . 35' > §4’2 §z % “ § § § ,ﬁg §z
to the office, in addition to defects and ixregulannes which sball be. | uhmt g ﬁé 1 8 OE,JU : "}z o ® = ] '&-é?:ﬁ“"ﬁ':”“
to the oﬂice cmce 8 weck with the regwters. e g g0 g %,: p B ® - §
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| APPENDIX V. —(wntd.). | L
| ‘ ' e Connections.—(contd.), ’
. , ’ les regarding House-aeryice -C e sl 0 6he e,
. | S s usé to be used and all work done Blg ajtfnuent of the Corporation.
e { ‘ R
APPEND'X v, 14, Al materials u: l‘i, m“,morized‘ officers of the Works Dep
. . ] . ,'.bythe uly a 1
: approval or rejection
tions.
Rules regarding Housesservice Connec

A . con
ici I1I of 1804, 1n co
. With reference to Sections 193 and 194 of the Municipal Act
with a supply of

L)

8 k within private
vater to houses for domestic and other purposes, t;;czorand who will be i
buildings shalj be done by plumbers who have heen found duly qua '

: onth
; ‘ ithin the first m
annually after‘signing AN agreement, and paying a fee of Ra. 10 wi
official year. ‘

5 S vhi i > kept at the
shall beof a paltem or pp.tterns which shal‘ be P |

' 5 o pipe> ' :

15, All COCkS, tap&s an e -

Lver see-'s, -:)ff:'."es and at the COt ‘)()Iatl()" ()ﬁice

1. N valw gice . i er unty! approved
luice or other such ﬁttmg shall be used herea

) alve, sluice ft

. O COCk, tap,

‘ i ~ f As. 2
i tamp for which a fee o
. jon Workshop with the Cc;:'po:::o‘l;v Zrks pDepartrnent, vide W.D.
| o samped at the CO;{’O ra’;“his shail be arranged for by
per article will be charged.
i depo
: .5 required to ‘
£ Each licenged Plumber before the issue of the license b).,:: 3: Iu;}i iment of a pl
the Muni’uipality, the sum of Rs. 200 45 a seewrity for the dl.'é‘. and prope
duties, .l

| 3 to any premises, he
e ires water to be shut off from, le N ‘;:mber );h[:\ll interfere
' es - o p

mber Tequir ivisional overseer, : i .
2 to the DIVISOCks or stop valves being entirely under th
ali such stopc :

‘ lu
17, Whenever a p 5
1 or
shall apply in W.D. Form N::(.) 5\,a]ve,
with any street stop‘ooﬂ::k or stop
contro} of the Commissioners. _

\

.

in coone
) ! - rk in coané
: . s XeClte any wa v
3. Nao person other than thege plumbers will be alluwed to ex ‘

with ¥alersupply 10 houges, et

with forfeiture of security, the
me fine, su.spend :;::innc:a:;ﬂ;)y-law or other regulation
of bresking or*h shall be guilty of any breach of. the
g rules, o r order given him by a duly at.nthorlzed
Y rea:’"‘::;;ﬂ;:m of the President is not satisfactory.
k in the _

tf
18. The President may at any
4, If one oy

. . ‘ nd g‘“lty
license granted to any plumber {?l;he foregoi
of the Commigsioners, or any o mply with an
. . » ils to co

Municipal Act, or who fai whose wor X 1 his license
officer of the Works Department or ' peen suspended or cancelled, shall returs

X : : a3 he

: e L license has p r cancelment,
19. - Arny plumber, whose uspension O
to the President within 24 hous after such suspessiot

from the President or any plumber who, during
4 license

} ion with the water-
w wi i work in connection wil
20.  Any person who, ‘t,h(;-u:en‘,e,' interferes thht ‘;‘I‘r of 1904, .
5 i : Iment of ‘hls JOETl; 207 of Ac
suspension or after cance and A .

- i shall be
‘ Quetions 208 . connections sha
supply will be prosecuted under Sectio f Ali estimates for l:Y"g" :‘:e':: L’l‘hey are scrutinized
o — ! n .
Applications for house [M”)llimﬁﬂ’ and submltt?d Vt: :a; andg if the work is for more ti;aen
. by 3§ : cctions of on : . : lumber
*% b the o D :Qr; N'o;e:rs Sal):ctioﬂs all €0|:nt:’[::sident is obtained. After sanction the p
= in the office and the ngin . sanction of the

he and
iston and dvpartmental charges
i san superviston and
e b or for fxing of pump:etkevenue Department all supe
. ‘v the F
shall be advised to pay into

e P registc
after payment the estimates <n’e‘:hargeS -
of the Municipal portion of th.e e ehe rules
will do the work in accordance )

‘ Ufﬂxg\
1 4n enal
I l}‘t‘nlﬁt’lvt’s 11to a Compauy,
wmore plumbers form th y p

g o s pany.
under these ryley shall affect al} plumbers belonging ro such company

5. A list of

e thﬁ"l‘.

‘ ' icipal office and at the ¢

licensed plumbers shall Le kept in the Municipa .
the Assistﬂnt E#Rineer ;

5 P
. i ice pipe work, m‘
8. These plumbers will he empowered to carry Olft allp m}a:ef:lf::;n: l:ules, 3“"@ !
MW service pipes, extensions, alterations apc repairs subject 1o the e o Hme.
reasoaable orders giveq By the officers of (he Worlks Department from ¢
W
‘ 7. When a e
at the office of the Asyi
the premises requiri
in duplicate of the

W service pipe is reyuired, the plimber ?“lf"ll‘:‘d h)hthe 1:[;!3 and occt
stant Engineer, 4 {uray of agreement signed by the « ‘

. , . Form.
'ments an estimate in W.D. Form
ug the connection, and Wwith such agreements ‘m‘e‘m nage, C :

work to be done, - ‘

o adways and SR
8 lasuch estimatc shall be -ihcluded the cost of the wt?r‘f 0;: th: mitrll:fvt‘;{lhe:m#~ ;
ete., hetween the Comminsioners' main and the premnmises, i‘m':ludmsz,: :h: g:ﬁmissinnﬁfsh-a "
Cavation in roadwayx ete. ; for such ;Work, rates will be furnished by
work will be done by the Munic ‘

ipal officers - SR

. ojui ‘iﬁe: i

| his beep 1 r receiving advice &

9. When the estimate hds Yeen sanctioned, the p.f,zmber-,hzfzst of the work refef‘f"&

same, shall pay into the Revenue Department of the Comml%lgnqs cth othei fberceﬁtages a9 e
in the last paragraph pdus an amount cqual to ten per cent. {or su he

. X . the estimate, which percent
fixed from time to time by the President) on: the amount of the esti T
form portion of his estimate, "

ste! r i yment
red in a reg' ter (W D. Form No. 53) with date of payme )
fn . to ] ber for cair ing out the work who
‘ T the pium y
d forwa ded

quoted in the above pamg‘r‘f\p!y

. v for the w ork ; after receip
10. The plumber shall deposit all the material necessary for the work
in WD, Fopm No. 49 of gyq

n 24 hows inspect the mats
v deposit the Corporation will W‘lﬁhi‘”‘?" j:;?ﬁ;i;:ﬁi?'withl"gw
i the material ig of the proper kind, the connection will bf{‘i’fﬂf‘“pi to‘_‘t-he 'piu‘mbé}‘thatghls
Corporation have laid the necessury connection an advice W'Hv_be’ ‘*n: AR TR
- ™av be proceeded wigh, - o : B
' 1. Exten
to the shlnni&siou_of
alteration or Tepair
foreguing rules, .. -

sions; alterationy and
eslimate, p
shall be dg

repairs shall“be ex&é“led under simﬂ? H:GW oﬂ exten?
" ’ . o “w"‘u‘,.‘ne ; d
ayment of ‘ fees and fexecutmr‘!‘ of ,“f‘orl':'j- N cedure ;Equiiea by
ne, except after the completion. of tbefp"?“ﬂ_.’; i

ep a book to ke UfOV’dEdbytheCBW”:tmn m tios
| description whatsoever flbﬂe by them e
Private serv&@?ﬁi’f\e‘ » Such hook shaj be ft;he 'propq_rty of thg Corp@_l‘?«#gn

5th ofeach month, e

: . . N ;‘;:":i“«‘ . et or authoriz

All repairs réquireq under the Municipal Act. }ﬁ;ﬁ,he*‘ff*"@:’d‘im "
Y such plumber 4s may be selected, the cost ofistich repaits. g

plumbecs undey the powers vested in the President by Act 1L of 1904,




	Image00054
	Image00055
	Image00056
	Image00057
	Image00058
	Image00059
	Image00060
	Image00061
	Image00062
	Image00063
	Image00064
	Image00065
	Image00066
	Image00067
	Image00068
	Image00069
	Image00070
	Image00071
	Image00072
	Image00073
	Image00074
	Image00075
	Image00076
	Image00077
	Image00078
	Image00079
	Image00080
	Image00081
	Image00082
	Image00083
	Image00084
	Image00085
	Image00086
	Image00087
	Image00088
	Image00089
	Image00090
	Image00091
	Image00092
	Image00093
	Image00094
	Image00095
	Image00096
	Image00097
	Image00098
	Image00099
	Image00100
	Image00101
	Image00102
	Image00103

