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/708> (’ Zo v ) PROVINCIAL SANITARY BOARD
A / P N -W. PROVINCES AND OUDH.
',/,, 2/ a ,; A o B . i i
J| v P ~ . Minutes of the Fourth Meeting of the Board held at Naini Tal on
% 2,9 ,{‘__, 5% ,__74 ~ the 23rd June 1898,
/ Present :
& . 7
’4 2,2 3= 7@ el b 3 The Hon'ble Mg, C. W. OpLixg, C. S. I, Secretary to Government,
and Chief Engineer, Public Works Department, North-Western
; e Provinces and Oudh veo  Member,
' Burgeon-Lieutenant-Colonel 8. T. Tromsow, C. I. E, Sanitary Commis-
* sioner, North-Western Provinces and Oudb veo  Member.
Mg. C. Perri¥, M. L. C. E, Sanitary Engineer to Government,
North-Western Provinces and Oudh o Secretary.
2 1. Review on the quality of water supplied from municipal works in
2 N SE% A S 1896-97.—@G. O. No. x‘f—'—%ﬁ" dated 26th January 1898, was read, and the report

by the Sanitary Engineer on the quality of the water supplied by the various.
municipal waterworks in these provinces during 1896-97 considered by the Board.
A note by the Secretary showing the reduction in the amount of organic matter effected
by filtration at each of the water-works was also read.
Resolved—that the Board are of opinion that the water supplied from municipal
- water-works during the year under review was generally of good quality,- and that
the reduction of organic matter effeeted shows that careful attention has been paid
to process of filtration. In regard to the general question of the examination of the
water, the Board consider the water as it leaves the water-works—sa sample being
taken, say, from the pump well of the filtered water engines—should be examined
i once a month with a view to deter mining the character , pathogenic or otherwise, of
' ’,‘ I the micro-organisms which it may contain. The Board are further of opinion that
i ~ copies of all reports of examination of water supplied from municipal water-works,
whether taken from within municipal limits or not, and sent to the Government
il Analyst for examination, should be forwarded by him to the Municipal Board con-
]‘:f cerned and to the Sanitary Board, in order that immadiate steps may be taken to
'“‘ ) investigate the cause of any supposed contamination of the supply.
“’ 2. Eatro clerical establishment for Civil Surgeons—G. 0. No.——225 __ >
dated 19¢th Mareh 1898, in regard to the appointment of an additional clerlfvv:r.:glfe?;d
\g and the Sanitary Commissioner asked to submit at the next meeting a list of the oﬁice;
. % which most seem to need assistance and the cost inv olved.
g1 3. Rules for the preparation and execution of munioipal works—The

i rules framed under Act XV of 1883 and Act I of 1891, published under

e 1522 1526
Notifications Nos. ey and STIReest dated Tth June 1898, regarding the prepara-

tion of plans and estimates of works which it is proposed to carry out wholly or
partly at the expense of Municipal Board, were read and noted.

4. Cawnpore sewerage scheme.—Letter N 01 g 23?75: 517 dated 4th April 1898,
from the Government to the Commissioner of the Allahabad Division, conveying the
decision of His Honor the Lientenant-Governor to abandon the sewerage project for
the city of Cawnpore, a copy of which was sent to the Board for information, was
i . read and ordered to be recorded.

A 6. Maps for Civil Swrgeons.—Letter No. ﬁly—:_m—s' , dated 19th March 1898, .
from the Secretary to Government to the Inspector General of Civil Hospitals, sanct~

| ioning the supply of maps to Civil Surgeons to enable them to conveniently divide

A1 these districts into sub-circles for registration purposes, was read and recorded.

6. Sanitury condition of Baghpat, Meerut district.~Letter NO'—_XIG;’.?,& ’

from the Commissioner of the Meerat Division, forwarding the District Magistrate’s
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répoﬂ on the sanit £ (i)
Board, ary condition of the town of Baghpat 7
y Was 3 . - - .
Resolved—that the Board are plad considered by the « Note on the guality of the water supplied from the Municipal Water-Works,
of the Municipality will be e,mde‘h d to observe that any spare fund N.W. P. and Oudh, by C. PERRIN, Esq., M. L C. E., Secretary to the
tion of the town, and trust th in drainage and improvi nds at the disposal Sanitary Board, N.-W. P, and Oudh
joint report by the Sanitary Ce groytl.x of a belt of «pim» tm:z the sanitary condi- Agra.—Water of a fairly high standard of purity was qupi»lied throughout the
and maintained. The Sa ommissioner and Sanitary recommended in the ear. The analyses of the river wrter near the intake showed that it contained on
municipality will not at ;;::-Z tBOard fully "cogniaer{he :::ltu:;r will be encouraged in u;rengi 008 of free and 18 pm‘oféalbilminoid ammonia. The filter water on
watex;supgllcy ,:;e}ng at present Cﬂrrpeiedrmol:u of any extensive wh;:h: :n;? of the o occasion showed any trace of “free ammpxgia;:;d the sll:nmli‘:oid ammonia was
" rk for the ofi S nage or reduced to -07 parts per million, & very satisfactory resul e water was also
No. 32 e of Secret : . 1 ioolly with satisfactory results.
Vi—mp 9sted Tth April, i ary to the Sa constantly examined biologically Wi ory L :
present sanction the eutzza’l::zmmg the Board that m:‘(t;a: SRSt 4.—The water taken from the Jumna near the intake contained on an
was read ot of a clerk fo ernment cannot at 04 and 09 fA.lbuminoidgmtnoniapermﬂﬁon arts, while th
‘ r th average of free 0 1 i parts, while the corres-
gy esolved—that i reconting the g et WY Sievtaty i 4 M id ot o e e el .
at as soon as the dut € decision of the .001 and ‘04, respeetively, clearly showing the ciency of the filtration. Much :
independent of the Sanjta le;: Of.tbe Board are incmgsmm" the Board con- dependence cannot be placed on the results of the bacteriological examination of the
Ty Engineer's office, will ) t:l clerk for the Board, supply, us it had only lately been introdn:ﬂﬂ}t‘ Agra and the ng;j_n_tendent was_not
Y Decesen thoroughly acquainted with the method of taking the samples. Several of the tubes
Secy. to the Sani C. PERRIN ied during the rains also swent bad and gave misleading results.
nila " ’ suppli uring the ra
Yy Board, N-w. p, & Owdh, Benares.—The water supplied to the town was b:lhronghout the year of excellent
f lmmonia 'ng ’036 per mﬂlion pm

quality, the average quantity © P
The examination for microbes showed equally good result:” On one or two
of microbes in one or other of the filters was

occasiouns during the rains the number 3 :
very bigh, bat this Was attributed by the .Chemleal Examiner to be tubes being

affected by the damp weather.

Cawnpore. —Only one sample of ﬁltere(.l water showed, any trace of free
ammonia, while the average quantity of albuminoid ammonia was ‘03 per million
parts, ‘The river water contained ‘07 and '19 parts per million of free and albumi-

The reduction in the quantity of organic matter by

noid ammonis, respectively. ntity
means of filtration was exceptionally large. The examination for microbes, on the

whole, showed cqually good results.
Lucknow.—The chemical analyses show that after passing through the filters

the quantity of ammonia in the Gumti water was reduced from *09 to *052 per million
parts. The biological examination 'also sh.ows that while the maximum and
minimum numbers of microbes.found in the river was 15,000 and 1,000, respectively

the filtered supply were 200 and 4. 3

corresponding numbers in

Meerut.—The average quantity of free and albuminoid ammonia in the canal
water from which the supply is taken Was found to be *05 and 08, respectively, In
the town supply 10 free ammonia Was dis_co.vered afxd the albuminoid ammonia was
reduced in quantity t0 .0266 parts per million, a highly satisfactory result.

The biological tests Were,
as the Snperintendent bad at the time Ve

of test.
General results.—The general results are decidedly satisfactory, and show that

a supply of potable water of a high standard of purity was maintained at all the

municipal water-works thronghout the year. '
(81) C. PERRIN, M. L C.E,

Secy. to the Sanitary Board, N.-W. P, & Qudh,

on the whole, satisfactory, but are not to be relied on
. . 3 e
ry little experience in making this kind
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PT0r measuriug thie water
The weir boxis raised ordowered by Serew and small H
at pleasire. X

Thelarge Wheel is for raising the wliole arrangem
" missilile maximum is reaclied,

- A Regording Apparatus. ean be fixed if d
Prices furnished ou receipt of particulars giving siz

: Tekscopic Tiibe is carried & abe, ‘allowiig it to rise and fall with g] x T3
1 . The Box has notehes o'rm ﬁ With the variation of the water level.
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ent and tonot a5 g sty R dog ik e e ¥
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\The water is drawn off by means 01’
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Tagp ioferior quality of the Jumna sand procurable s‘h

Agra has long been recognised ; so, with a view to determining: .

whether a better filtering medium could not be obtained, T
directed the Municipal Engineer, when inspecting the water~ 9
works in July 1893, to construct an experimental filter and #
to carry out a geries of trials with different deseriptions of b
sand. The object of the experiments was twofold :—

(1) To compare the Jumna, Utangan and Chgmh.l
sands as filtering media.

(2) To ascertain what benefit was derived from the use
of Anderson’s revolving purifiers. (This part of the
experiment was undertaken chiefly with a view to
seeing whether it would be advisable to introduce
revolvers at Lucknow.)

5 .7/"

2. The method of carrying out the experiments is described
in Mr. Crawshaw’s report. The first set of experim_énts
made was with Utangan nadi sand in the experimental filter.
The results as regards the improvement in the quality of the
water by being passed through Utangan sand are most satisfac-
tory, but unfortunately the extreme slowness of filtration
makes its use quite impracticable, ;

3. In the next experiment, Chambal sand was placed in
the experimental filter and the result compared with the fil-
tration through Jumna sand in the large filter ; the water in
each case having been passed direct to the filters without
passing through the revolvers. 1t must, however, be remem-
bered that though the surface of the large filters was scraped
before the experiments were commenced, still the Jumna
sand must, to a certain extent, have been impregnated with
oxide of iron from previous use of the revolvers, and this to
a slight degree gave it an advantage over the sand used in the
experimental filter. Mr. Crawshaw, too, in comparing the
clarifying effect of the different sands, merely compares the
purity of the water in the filter wells. This is bhardly a
fair test, as‘the state of the pipes leading to the experimental
§lter is unknown; that they must have been both dirtj and
rusty is shown by the analysis of 4th November 1893,
(vide appendix I of Mr. Crawshaw’s report). For in com-
paring the aualysis of the water on top of the filters with
that in the settling tank, it will be seen that in passing to the
large filter No, 2, the total solids decreased from 200 to 180,
while in passing to the experimentel filter they increased to
360, : the rust is shown by the extr ndinary purity of the
water on the surface of the filter as regards freedom from

organic contamination.

B G s e <




o (3)

S The following statement shows the effect of the revolvers
both with the Jumna and Chambal sands —

(2) e

4, Comparing the analyses of the water on the surface

of the old filters, which had passed through old pipes that had
been in use for years, with those of the water on the surface

Jumna sand. Chambal sand,

‘of the experimental filter, it will be noticed that considerable
d:ﬁemeeﬂ occur. The best test of the efficiency of the differ- et L I s .

& tion. tion. Remarks,

d;ﬁemoes between the constituents of the water as taken

from the surface of the filter beds and of the samples taken Without |  With |Without | With

revolvers. revolvers, revolvers. lvers.

from the filter wells, The averages of the analyses taken on - ; ‘
" are given below < O : 4
the 20th and 27th November gt & Total sclids e 54 45 45 41 The figuresin
' £t columns 2, 3 and
. Chlorine aoF 10 0 12 2 | 5are worked out
: from the mean
Jumzs sad, Chambal sand, ' ‘ \ Free smmonia .., 25 36 38 47 | of 4 analysess
" ) : those in eoyh::n
Albumineid ammonia [ 42 42 50 58 | 4 of 2 analyses.
5 Percent- - Pe te ' Mi 60 53
Top of | Filter Top of | Filter POk i icrobes e 22 70 {
Parts per million. | “greer | well :,8:,2:: flter, | well, | 38 de- ‘ : .
; \./  The value of the purifiers is shown in the increased reduec-

tion of organic impurities and in sterilising micro-organisms, -
It also shows that simple filtration through Chambal sand

Total solids ... [190 (170 105 | 190 [160 16 : 4
~_ Chlorine w g 19 Nil. 21 21 Nk ve produces as good results as filtration through Jumna sand
' Free ammonia .. | 12 026 | 783 126, 033 | 739 : . ai he And :
Albamingid  sm = ke 8 : ) aided by the Anderson process. :
i | 208} -1u | a : ; . : : / X
Pe::’.mf ey : A // The advantage derived from the revolvers was not so great
o) ~onche SRV SERSURS BRN 38 | 98 1 2~ ATt &2 *  as might have been expected, and might possibly be explained
Nitrates .. 55 345 | 382 47| 42 | 106 ‘ : by the fact that the filters with Jumna sand work at too low
Sulphates | 265 | 258 | 45 280 | 253 | 24 . ; : . : s
Microbes per C. C. | 740 940 -27 |1,440 28 , 80'6 g | a rate, and that owing to the rapidity with which they clog
‘ : under a low head of water, it is necessary to scrape them
every . few days. This scraping removes the fine film of

Compared in this way it will be seen that the Chambal sand
is the better medium for removing tbe total solids and albu-
minoid ammonia, but its greatest advantage isin its power to
reduce the number of micro-organisms. In passing through
the Jumna sand the microbes per C, C. in one case increased
by 122 per cent. and in the other case decreased by 63 per
cent., the net result of the two analyses being an increase of
27 per cent.; while in passing through the Chambal sand
the number of microbes in one case was reduced by 79'2 per
cent. and in the other by 81'2 per cent. ; the average for the
two analyses being 80°6 per cent. With the Jumna sand there
is a greater percentage reduction of nitrates and sulphates.
The former is probably to be accounted for by the Chambal
gand having a greater chemical effect on the water passing
through it in converting the organic impurities into nitrates.

5. In comparing the results of siuiple sand filtration with
the effect of sand filtration aided by the Anderson’s revolvers,
Mz, Crawshaw, to avoid the unknown purifying effect of the
iron oxide, which was undoubtedly in the sand of the old fil-
ters, compares only the results obfained in the experimental
filters, In doing so, he takes the average analysis of the four
samples of the Jumna taken|between the 4th and 27th Novem-
ber. But as the Jumna water was much purer while the

,experiments with the Chambal sand were being made, this is
not a fair test, and « fairer comparison will be to compare
the percentage reductions of the average analysis of river
water with the average analyses of the water taken from the
filter wells,

§
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-
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ferric oxide which is deposited on the surface, and must parti-
ally destroy the efficiency of the process for some 12 to 2&
hours after each cleaning has taken place.

Mr. Crawshaw was therefore directed to make some fur-
ther experiments with the old filters, which are filled with
Jumna sand, to see what effect would be produced by increas«
ing the rate of filtration by allowing the filters to be worked
at different heads up to a limit of 9 inches, :

6. The results of these experiments will be found in Mr,
Crawshaw’s second report dated March 24th. The percentage
reduction of impurities in passing through the sand with
varying heads is compared with the results of the previous
experiments in the statement helow :— 55

Percen reduction of 1mpunhel in passing
m through the filter bed.

Head on filters. - Free |Albumi-

Tﬁ;:l Chlorine,| ammo- 'moid am-[Microbes.

ot nia. monia.

" 1” head 42 0 33 88 | 60
D 36 17 75 62 49
Gl 42 0 75 54 52
7 . 33 0 63 57 |1 64
AT " 33 14 50 62 65
Average of previous experi-

ments with & head of 1'5 3 o &
to 3 inches ... e 29
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The above shows very clearly that there is 5 distinet gain\ )

in working the filters for a longer period by gradually incregs.
ing the head of water'on them, and that there is 1o deteriora-
tion in the quality of the water, even if worked to a head of
9% inch with Jumna sand. This is, I consider, the limit ¢,
which they should be allowed to work ; the rate of filtration
being limited to 50 gallons per square foot in 24 hours,

7. Briefly, the experiments tend to show—

(1) That the Utangan nadi sand, though an excellent
filtering medium, is unsuitable owing to its density
and the consequent slowness of filtration throug},
it.

(2) That the Chambal sand is, both with and without

, the revolvers, much superior to the Jamna sang
now in use,

J (3) That the effect of the revolvers with slow filtration
is not very marked, and that to get the full benefit
of the process, the rate of filtration must pe
inereased,

(4) That no deterioration in the quality of the water
results if the head on the filters is increased gra-
dually to as much as 9 inches,

f

¥ 8, The Revolving Purifier Co., in a letter dateq 30th
June 1892, lay great stress on the fact that the rate of filtrs-
tion, after treatment with iron, which they consider best, is
not less than 70 gallons per square foot in 24 hours. Thig
rate cannot be obtained with Jumna sand as the head neces.
sary to obtain it would in all probability cause “blow holes”
to form through which water would pass direct without
filtration. With Chambal sand, on the other hand, a rate of
70 gallons per square foot would probably be obtained with a
head of less than 6 inches, and it would be pessible to work

 the revolvers under the conditions which the makers consider

to be most favourable for obtaining satisfactory results,

9. I am distinetly of opinion that better water at Jess cost
would in the long run be obtained by substituting Chambal
sand for the Jamna sand now used, The saving in mainte-
nance charges would alone more than cover the interest charges
on the initial outlay necessary; while the saving in water
1equired for sand washing would be still greater, 1 would
therefore strongly recommend the Board to at once obtain
enough of Chambal sand for one filter, and to gradually replacy
the Jumna sand in the other two filters as the existing stock
of sand is used up. This would probably mean a capital

'outlay of Rs. 8,000 in 1894-95 and a similar expenditure 1n

1895-96 and 1896-97.

10. With regard to the question of erecting revolvers at
Lucknow, it appears to me that the advantage to be derived
from them requires to be more clearly proved before the Board
can be advised to go to the expense of introducing them, 1
have ordered two filters there to be filled, one with Ganges sand

Ty

S Ty

{5:7)

from Cawnpore, and the other with sand to be obtained from
the river Gumti, some two miles above the water-works intake,
and am arranging with Mr. Hankin that as soon as both filters
are in proper working order, he shall visit Lucknow and per-
sonally make a number of experiments on the spot to test
the filtered water for bacteria, Samples will at the same time
be sent for analytical examination. If the results show that
the quality of the water is at all doubtful, or inferior in any
degree to the water provided at the other works, the question
of introducing revolvers can then be taken up.

C. PERRIN,

Superintending Engineer, .

Sanitary Engineer to Government,
N-W.P. and Oudh.

5th April 1894,"
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No. 298, dated the 24th March 1894,

Prom—S. Crawsnaw, Esq., Municipal Engineer, Agra,
To—The Sanitary Engineer to Government, N - W, Provinces and Oudk.
F Desr Str,—In compliance with your suggestions conveyed in your Inspection

2
Notes dated January 1894, and the Board’s orders, I beg to forward the results
of the filter experiment carried out with varying heads. Nos, 1 and 2 filters were -
used throughout, having both been cleaned before commencing the experiment on the
7th March 1894.

It was intended to work with one inch of head as long as possible, but at 10 ».ar,
on the 7th it was found that the filtration was too slow to give the necessary
supply in the reservoir. * I therefore ordered the head on one filter to be increased to
' three inches, the other to be kept steady at one inch until I could take samples.

. On visiting the works in the morning, samples of water from No, 1 were taken
e - 4 and the filter stopped to see if ome filter with three inches of head would keep u;:
. the supply. :

This was done until 4-15 p.a. on the 9th, when the Superintendent, finding his
water was running short in the reservoir, increased the head to nine inches without
referring to me.

On visiting the works on the 10th, I determined to bring No. 1 filter into
work again, and, after recharging, both filters were worked from 6 »w. with five
inches of head,

11th the filters were kept at five inches ;

' LT ] 12th ditto ditto; - .
- 13th ditto ditto ; but as they were beginning to show signs of
gan s : stopping, I ordered the head to be increased to seven inches on the morning of the 14th
ek j instant. ‘
e This was accordingly done. Samples were taken whilst with that head, and on the

15th, as No. 2 filter showed signs of stopping, I ordered the head to be increased
and only No. 1 filter to be used.
i On the 16th I took samples of the water, and as the filter No. 1 showed that
Fr it was stopped I ordered the Superintendent to charge No. 3 and stop the experiment,
- During the time the experiment lasted—that is, from the 7th to 16th March—
abservations were taken every two hours, and the average results are given in
Appendix No. L.

g The samples for analysig were taken when the head on filter well was 1, 3, 5, 7,
and 9 inches, On the 10th and 13th samples from the river and standposts at water-
works were taken and examined for bacteria as a check and for comparison with the
other water. The results are given in Appendix No, II,

; :
. I think the results clearly prove that there is notthe slightest deterioration in the
¥ quality of the water. On the other hand, it shows that there is a marked improve-
ment up to seven inches of head, The results of this experiment clearly show that
the late Supervising Engineer’s theory in fixing the maximum head on the filter

~ at 1} inches was a wrong one.

The filters ran for nine days, the average duration of working during the past
year being 5} days, This alone means a saving in sand of 9§ inches, taking that &
of an inch is removed each time (as a matter of fact this is often exceeded or 15,600
cubic feet, which at Rs. 2-12 per cent. equals Rs, 429 per annum, This is exclusive
of the water used for washing sand.

The sand, as I have repeatedly reported, is very bad, and is, to say the best of it,
an indifferent filtering medium. It is almost impossible to wash it clean. An experi-
ment conducted between the 1st and 15th of March shows that 2,752 cubic feet was
washed at a cost of 107 annas per 100 cubic feet, the sand being kept in the

E : washer under pressure for 2} days, and even then was far from being clean, The
e | P
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APPENDIX II.
Results of Analyses on Filtered Water,
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Enclosure to No. 208 of 24th Mareh 1604,

8. CRAWSHA W,
Municipal Engineer, Agra.

(5)
No, 114, dated 5th February 1894,

FProm—The Secretary, Municipal Board, Agra,
To—The Sanitary Engineer, North-Western Provinces and Oudh.
f Sir,—1I have the honor, as directed by the Chairman, to forward the Muni-
cigdl Engineer’s report on the recent experiments on filtration carried out at the Board’s
‘Water-works for your information, with the remark that the result would hardly seem
to justify the increase of expenditure necessary, if Chambal sand be used instead of
Jumna sand as a filtering medium. S SR
2. With reference to the cost of the experiment, the Board hopes that it may be
found feasible to relieve this impecunious Municipal Board of Agra of a part of the

cost,
AGRA MUNICIPALITY.

Report on the experi;nent: conducted at the dgra Water-works between the 28¢h October
1893 and the 3rd January 1894, by Mr. 8. Crawsuaw, Municipal Engineer.

' Object—The object of the experiment was to ascertain what action the Anderson’s j
Revolving Purifiers had in reducing organic and other matter in the Jumna water,
and also upon microbes as compared with ordinary sand filtration; and also to test
the quality of the Utangan and Chambal nadi sands with the Jumna sand as a

filtering material. A
Filters.—The filters used were 200 by 100 feet, and formed of two layers of

bricks, 3 inches of broken stone, 9 inches of Chambal sand, and an average thickness

of 1foot 7 inches of Jumna sand.
The experimental filter was 10 by 10 feet and formed of two layers of bricks,

3 inches of broken stone, 9 inches of Chambal sand covered in the first part of the
experiment with 1'8 of fine sand from the Utangan nadi and in the second part
with 2 feet of Chambal sand, A meter was fixed at"the outlet to register the quan-

 tity of water filtered.
Purifiers—The parifiers in use are three in number, 14 feet 3 inches long:

by 5 feet in diameter, with a net capacity of 1,689 gallons, These were each charged
with 2 tons of W, iron punchings, in size varying from 4 to § inch in diameter. The-
average rate of contact was 3 minutes and the quantity dissolved % grains per gallon.

Observations.—Observations were taken during the day at stated hours, vic.,
2 AN, 6 a0, 8 AM,, 10 am., 12 noon, 2 p.ar., 4, P, 6 par, and 10 par ,

Utangan nadi sand.~The first part of the experiment, sand filbration, lasted’
from the 20th October to the 1lth November, when the Utangan sand was
removed. During the 15 days the experimental filter was working it was cleaned
twice, and the old filters were changed and cleaned twice also-in the same time. The
average head with the Utangan sand was 4 feet 11 inches, filtering 1441 gallons per

aare foot of filter against the old filters, with 3'23 inches and 3767 gallons per-

square foot of filter,
These results clearly show that it is useless as-a quick filtering medium, although

its action on the water was superior to the old filters in the reduction of organic mattet,.

as shown in the filter wells—

Old filters.. Experimental filter. .

Total solids asa 150 ) 160

Chlorine 15°- 14

Free ammonia ... o *053 023
Albuminoid ammonia 145 095
Nitrates 125 160
Sulphates w158 116,

2.



/

simple sand filtration ,

paci i topping, whi
twice in the same time. The average head Pping. lwil;le ;:ohe old ﬁlt.an were changed
per square foot against 286 inches and 37-66 2 hes, filtering 3g.65 gallons

33'73 gallons per ineh of head a8 against 1315 gallo

18 with the Jumpg sand,
The reduction of organic matter jg given below—

Total solids Jamos sand.. Chambal gang,
Chlorine o0 7o 160
Free ammonja » a1
Albuminoid ammonia ‘... L, 0as 083
Nitrates L TP | 18
Salphates 1P e L7 042
Microbes per C.(, .., :'5:) 263

280+

The result of this experimens shows that, whl,

quicker filtering mc-adium than the Jumpg sand now i b5 ™ isa much
It also proves, 1 think, most conclusively that fijte i
much greater head than that fixed by My Hug i)

1t would be advisable to exper'iment 0 the maximym bead :h“-. For Agra, T think

clog the filters more rapid]
under simple filtration again
ave cleaned 1 incb of sand is removed, this
being thrown to spoil as the sand cannot; he

mental filter ran an average of 13 da :
.2 days with :
fixed at 2 inches, out Stopping ; the limig

Ve a tendency to

- Resulls of Purification, Sand. filtration — : A
plays a very large part in the reduction of orgm;:: ::tt‘::n on“.h in the sand filters
of comparasion between simple sand purification and that Bn,. think, fo, the Purposes
that only the results obtained in the experimenta] e .hml:gmn *ed with purifiers,
as there is no doubt that a large amount of oxide was present in :l:e en into account

and I therefore give the average of the four analyses, During the P

the river fell 1-30 feet, Tt experiment
Total solids .- — i o s Filter well,
Chlorine & : e a5 160
Free ammonia ... e 053 175
Albuminoid ammonia e - OrE99 8
Nitrates e - w0860 ::lus
Sulphates s o 3800 1_;:';
Iron Slight traces Sk

: ' Bht tences

Microbes o 1,200 2800

These results speak for themselves,

Results of Purification using Revolvers,~The 2nd part of the experiment with the
revolving purifiers lasted from the 28th November 1898 to the 3rd January 1894, and
the river fell 110 feet during the time. But the quality of the water in the river
remained about the same, with the exception of free ammonia which showed an average
increase of '020 and the microbes a reduction, of 495 per C, C,

The results are given in Appendix No. ITT and show a greater efficiency than

(7) |
The rate of filtration f;ll off somewhat, and the head increased from 2'9.4 to 320 :
inches in the old filters, And in the experimental filter there was also a falling oﬁ*

the gallons filtered and a similar increase in head.
ing the results with those of the experiments in February 1893, we do
not ﬁ(z:n;n:np:nn;gaingle case that increase of solids which was observed between the river
and the surface of the filters during the revolvers experiment. In the sand filtration
an increase in the free ammonia is very marked between the river and the surface of
this filter, the increase being 100 per cent. This, however, was removed by the ﬁl’bel:s,
'Scttkmat.-—Analygis for microbes swas taken to seeif any henefit was derived

from longer settlement during the revolver experiment, :
The results are given below—

River o e 1,144 Microbes per C, C.
No settlement " by e At syl 4
21 hours R L) 192 4, -
jl” . e wes h e o 68 5 <
mve: Ve ont e e e 512, ” »
No settlement 25 o e oo 236 5 B
24 hours e e "y 148 s .
71 vor o e 244 » re

»
Bim Jumna oy en LLid :gg PN 5
No settlement (e oh s e (2
hours v et 1200 5 .
il Ty e Nk ) 92 » A
et TR T o
om > > gtz sny 1y 3
. b s
g e AN~ el
:7’ m es - 113 m » »
»

Nothing can be gained from the figures.

Cost.—The total cost of these experiments was Rs. 1,142-5-1, the analysis costing \

i - the experimental filter, Rs. 897-5-1. Ag
the buil and working of pe :
tﬁs;*:;;é:,,,e:ts w:::g carried out on behalf of the Local Government, I think at

 Jeast the cost of analysis should be refunde?d to this Board.

I furthur beg to report that E. H, Hankig, Esq., M.A., Chemical Examiner,
North-Western Provinces and Oudh, and Central Provinces, carried out the chemical
and bacteriological analyses. . ;

Further, he has kindly offered to make free of charge two bacteriological analyses

eekly, one ;f the river and one from the standposts at the water-works,
W )

I give the results below :— |
Date, i i River ;:;‘;'m Stn.n: ooat,

;g:: J.n:m ' s S 498 1,372, 32

26th " S B

The Examiner reports that as the agar was old it may account for the low ﬁgures
on the 10th.

S. CRAWSHAW,
Municipal Engimeer, dgra,
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d . ' “out' the Revolving Purifier. : : &
APPE R
A Resuits of Piyger Lxperiment with ' Microbes. | Head. | Rate of : fois :
frt Parts por million, [Hardness, Clarke's  quuire o) P } 4 e
xR A g ; . § ¢ % 3
\- S c——— 3 - ™ » »
X ; P 5 . é é g
. A Description of sample, Appearance, o 5 . % E’ s =2 £
. 5 5 i
. i’ g F % g = <] 8 :§3 § El
| ) 2 3 - g K
: £ T - : 3 S - -é'j-‘ é o = -
. . (=
3 i1 g ; NEAREE G L WLt 5. |
= s 5 £ 5 g -:g j ' ; y ‘
< 3} [ = = :
T I it e ety e a ok » & L . 5. 48760 3
J — ——— -‘:\ s *Lenl : 418 i::. T Eisl 82’2“) e . g%
) 1 rnr ' TP 45 114 Hours settlement, ‘ 3 ©
| River Jumna we | Turbia 860 | g ‘ 129 | N | p .| S0240 | , gag
' 08 Bl e | 38 | s 08 b 5 &2
. 14,
o - 3 173 » SRR e : A
3 Settling Tank No.g .. Slightly turbid T . i 10,400 309 349 18y o Jumna sand. _Sf
o 'm s, i Y wee ’
g Sarface Filter No. 2 £ £ 180 21 40 28 " L o 1'# ” " 1 e oy e g%
‘14 ¢ ’ ‘ 3,120 ~
3 E mm well No. 2 4% C]w 132 19 +9 28 » F 08 .i 201 » Laad » x = g)
= b1 180 14 066 17 49 | 344 13:01 173" e Utangan nadi sand. g§
- snﬂrlfr of experimenta] » 360 e ? T b c 120 » wes "o 8,560 ] b:g
. A 1 v
. Yl o0 | s i i 04 | S &
(| Wen - rd - o E g
A s ]&) I 4 ! m T y
14 026 08 | 49 o8 e o [ BB el o e 29 Hours, =% . :
: ] ‘ i 265 2 o | m o - s '§§’5
Biver Jumng e | Turbig . o o S.®
X i %o 16 ‘m 1415 » e T B'W % ,§ 3
& | | Settling Tank N, k ot S IRE | T CRRS 2 | - | 6o | so0 | @B | 145 « | Jumna sand, £
=2 o 160 18 052 a8 5 26 y 178 . a0 M i s g
£ | | Surface Filter No, 3 * kI *20 S8
£ - £ 140 18 108 wi Jud e il
% | | Filter Well No, 3 VR el seriiaiid 16 : v® #4 _ 53
. < 0. oss | Clear P 120 1 . 479 1582 173" S Utangan nadi sand. B
2 | Surt : 6 04 12 | 58 AT i it 21 3 B PR S S L T 3
= urface of experimental | Turbig 140 .
filter, 6 052 17 56 28 e 20
48630 i
l Well 4% ; 3 1,200 P we e
2o Clear 140 14 02 11 593 28 W e 31 iy 28T N ' . :
265 » cee LA o o & v ; ‘ -g
(| RiverJy . s d : 790 e o " 3
r umna v | Turbid 290 oy 0% -3 8 985 . ; % 253 i o | » ; _ = ‘
i Ty 55 600 318 4178 178" g
. Settlmg Tank No, 2 9. v 1,
E e e ™ 160 29 04 99 56 25 ' 1 242 - e » 1 &
g | | Top Filter No, 2 e he 6 B E 1,920 "o Pl e “
g g - b 8 22 56 28 " 50 grt} % .%
Filter Well No. 2 i i 2 Chambal sand. \
% i L o Ml w8l a3 g | g " 30 208 T L s 400 1os | 4290 oy - E
§ Surface of experithental | Turbid 160 29 002 30 ¥ ¢ ol i 3
ﬁl‘er. 56 2'8 e 50 : g
e i 5o s o £ s 486-30 e
Well o | Clear 140 29 04 14 49 $5. | o i < 369 5 S 5 W ¥, 4 G Koo bt . %
l & ' 288 » by ol oY §
. 760 wee e s pe-d &
’ 4 ¢ t T ) et ] amats .
River Jumna ow | Turbid 360 20 08 %8 | 70 28 | , 59 |3 % 280 259 3191 19" " s .
: | | Settling Tyuk No. 3 a : . i ; 968 Lo o - 2
—§ » e s 16 106 20 68 2§ ! 960 $ia e e . -
! . " 48 | 265 W ol e
o Surface Filter No. 3 » et 290 16 16 19 505 & ; . 8
2 Well of VK B N L b ; 160 124 3441 28y .
Z || Wello " o | Clear 200 14 026 09 595 28 | » |8 R R 3
‘ ” ey 4 3 1
& ! Sug:: : of experimental Turbid w | ° 220 20 16 ‘168 63 o e . “ s ‘. 328
L Well v | Clear 180 20 026 09 505 g8 | w7 1 . 5. CRAWSHAW,
3 Municipal Engineer, Agra,
! 3
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; PROVINCIAL SANITART BOARD,
: u.m.mmlﬂ"ﬁ s AND OUDH.

g o= . T A e :
Minutes of the Fifth Meeting of the Board held at Naini Tal on the
it i 4 ._A. o " . . m — ﬂbar 1898- ay . :

gaea 4 il T W" y o~ B
C. Ha Wﬁi - '!nﬁeneral of Civil Hospitals, _
e ek ma'odlh ;.. vee ’ ‘0'10 P"“W“tc

. Western Provincesan i
- <gr, §. J. THOMSON, I.MS., C.1.E., Sanitary

oo Secretary.

ondition of the town of Deoband, Sahdranpur district.—
¢ 23rd June 1898, from the Manager, North-Western

Railway, was read : ‘ ’
Resolved—that the Chief Engineer and the Secretary to the Board be asked to
note on the liability of the Railway authorities in regard to the construction of s

arry off the drainage of the town.

new bridge under the railway to ¢
9. Quality of ths water supplied from Municipal water: during the
inted as an appendix)

year 1897-98.—The Sanita s report on the above (prin
swas laid before the Board. ' '

ry Engineer’
Resolved—that the Board considers that the water supplied from the M.nnicipﬂ‘
a very high standard

water-works during the year ander review was on the whole of
nsufficiency of the

of purity, the only exception being Agra, where, owing to the i
filtering area, & higher rate of filtration than is desirable had to be maintained at

times, with the resuit that on those 0ccasio tup to the

ns the filtered water was no
standard usually preserved ab the other water-works in these Provinces.
al ewamination

3. The bacteriologica’ | of water supplied from Municipal
199 gated 3rd September 1898, from the Secretary

r-wwks.——Lettzt No. Ki—o1ep

icipal Department, Was read : :
inion that the orders which have been issued

the Board is of opi
the Chairmen of Municipalities and to the Tnspector-Greneral
the recommendation of the Board.

of the town of Kosi in the Mulira district—G. O.

1933 ,dated 1st Augnst 1898, and the n,com_npa,nying papers regarding the

No. x1—s008

insanitary condition of the town were laid before the Board :
Resolved—that the Board understands that the Deputy Sanitary Commis-

gioner's recommendations for the improvement' of the sanitation of the town are

receiving the attention of the Municipal Board, but that further inquiries will be

made on the subject. :
5. The Sanitary Commissioner’s report for
Board and ordered to be recorded. :
6. Sanitary Engimer’s»fees.-—Letter No. i'fl%%ﬁ’ dated 8th August 1898,
egarding the fees payable

from the Secretary to Government and the correspondence T
Board of Allahabad on account of certain projects carried out

wate
to Government, Muan
Resolved—that
by the Government to
of Civil Hospitals fully meet
4, Imsanitary condition

the year 1897 was laid before the

by the Munieipal
during the year 1897-98 were laid before the Board :
ith the Sanitary Engineer to Government

Resolved—that the Board agrees Wi
of the work in connection with the extension of
d, but that the full

that the fees for the supervision
~ the water-supply to Déraganj and the Mdagh Mela may be remitte
foas for the work at Karela Bagh should be paid by the Municipality.
7. Extra clerical establishment for Civil Surgeons.—Letter No. 3383, dated
was read :

95th July 1898, from the Sanitary Commissioner,
1
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[Appendix to the Minutes of the Fifth Meoting of the Provincial Sanitary
North-Western pmvinool-snd Oudh, held at Naini Tal on the 23rd
September 1898.] . R

—
Note by C. PERRIN, Esq, M. Ixst. C.E., Sanitary Engineer to Government,
: SR and Oudhy on the quality of the water supplied

North-Western Provinces
the Municipal Water -Works of the N orth-Western Provinces and OQudh

during the year 1827-98.
he river water at the intake showed

Auahabad.——Monthly samples taken of

it to contain on a7 average 205 parts of chlorine, 02 of free and ‘07 parts of

albuminoil ammonia. Weekly samples taken from standposts in the city were
nly showed a trace of free ammonia, While

also analysed chemically, - Twe gamples 0
uminoid ammonia Was reduced to 101 and -02 parts

the amount of ohlorine and alb
per million respectively: These results are even more satisfactory than in the pre-
vious year, and ghow how offectively the filters worked. 3

One hundred and ninety-six samples of water taken from the filter wells were
examined for micro-organisms ; the average number of microbes in each sample was
87, Thisisa somewhat high figure, and is attributable, I believe, partly to old tubes
having been used at times and to sufficient care not having been taken in collecti;lg

the samples. I found when inspecting the works at the end of the cold weather that

proper precautions were
dent how they should be taken, and since then the.

and explained to the Superinten
oh more satisfactory- A mizrobe said to resemble the enteric

results have been mu
d by the Chemical Examiner to have been found in a sample

microbe was reporte
1 on the 23rd June 1897 ; but in the next sample, examined

of filtered water collecte
er, it wWas not found to be present.

qualitatively 2 week lat
Caw'npara.—-'l‘wo samples - only of water from the river were taken during the
free and albuminoid ammonia being ‘84,

-ear ; the average quantities of chlorine,
.08 and ‘095 parts Per million respectively- After filtration these amounts were
albuminoid ammonia per million parts. The

reduced to <002 of free and ‘63 of
results of the bacteriological examination of the water were equally satisfactory,

the average pumber of microbes in the 5% samples collested from the filter wells
being only 30- No microbe resembling enteric was discovered during the year in

the water supplied to the town.
Meerut.— Water of very remarkable purity was supplied throughout the year.

OF the 32 samples taken from the standposts in the city three only showed a fains
trace of free ammonia, while the average quantity of albuminoid ammonia was only
illion. One hundred and sixty-five samples were examined bacterio-

-015 parts per m!
Jogically ; of these 12 were found to be absolutely free of microbes, while the average

of the samples taken throughout the year was only 12. Better results than these it

would be impossible to obtain.
Agra.—The water supplied from the water-works was on the whole of good

ring the hot weather months the chemical analyses showed that the
quality was not up to the standard of water supplied from other works in these
Provinees. This is undoubtedly due to the high rate of filtration and to the fr;;

quent chang® in the rate of filtration which has a disturbing influence on tl;e bed;
On the 1st April the river water contained only ‘05 of albuminoid ammonia, whil;

antity found to be present in the water from the collesting reservoir was 06

the qu
The rate of fltration at the time Was 70 gallons per square foot of filter beds. On

the 20th May there Was 07 of albuminoid ammonis, the rate of filtration being
52:65. The biological examination showed only two to eight microbes in the filtered
water. Again, o0 the 10th June water {aken from a standpost in the city gave *04
of free and ‘09 of albuminoid ammonia, while in glter No. 2 80 microbes wers

2

not taken to thoroughly sterilize the collecting apparatus,




( 32 )

weh on potato.  Measures

; ? Jightly visible gro ter Teservoir.
S m" jorobe, except tht it g‘;w;i:ilnf@*igh l{he ilter wells, the clear WAtET ;
e < b .
«  found per cubic centimetre, and in filter No. 3 only 2, the rate of filtration being 53 : b o once taken t0 thoroughly . swingto e ‘ex cessively g
gallons. On the 17th June the filtered water again contained 09 of albuminoid . i i wing

: . here, . t up
raised reservoir. xception of Agra, ¥ oceasionally not v
g tha.ma al m“u"—wh,aﬁh :};etiem' s to be filtered theu‘:;u;':o?the water-works 1o
high rate at which W, intained, the ?:Gze:‘;l’h  standard of purity-

ammonia ; one hundred microbes were found in filter well No. 2. The rate of .- .edees
filtration on that date was 82460, y .

From the first week in July the rate of filtration fell below 40 gallons, and a to the standard  duroughout the yeat of a
marked improvement in the quality of the water was observable, the quantity of these Provinces Was : C. PERRIN,
albuminoid ammonia at once falling to -02 and did not rise above this amount until 1 ineer to Government,
the 28th August, when only one filter was at work and the rate of filtration rose - Sanitary Eng '
to 62 gallons. It again fell directly the second filter was in operation ; the 3 gL
rate at once fell below 40, and remained at -02 to -04 during the ramainder of the year, ' 4 : '

The results of the quantitative examination for microbes are very conflicting. 1 ‘
In several instances the large number of microbes discovered in the filtered water o 4
was undoubtedly due to the use of old agar-agar tubes which had gouo bad in Bt -
damp weather. For instance, three samples were taken in tubes ten days old! on the . ;
11th February 1898, the number of microbes found present being 500, 800 and 110, .

By chance Dr. Ghadially happencd to take samplos from the same source within

. a few hours with tubes brought direct from Mr. Hankin’s laboratory, and in these

samples only 32 and 10 microbes were detected. Mr. Hankin at the foot of the
report remarks: . The results therefore suggest that the agar-agar supplied has ; o
gone bad. This occasionally oceurs in damp weather, such as exists at present.” . : & s o

A smplo taken on the 11th March 1898 with agar-agar fen days old showed | '
4,400 microbes per cubic centimetre, Fresh tubes were procured and another sample
taken from the same filter well four days later, with the result that only 20 microbes
were found per cubic centimetre,

So far as possible to prevent this happening I have arranged with Mr, Haokin
to have a batch of fresh tubes sent to each of the water-works the same day each week,
and have instructed the Municipal Engineers to take their samples as soon after the

receipt of the tubes as possible, and I hope that more reliable results will be forth~
coming next year,

A microbe resembling enterio was discovered
occasions during the year, This has been the subject
Sanitary Commissioner in connection with
oceurred amongst the European troops in 189

'N.-W. Provinces and Oudh.

in the Agra water on several
of a special report by the
the outbreak of enteric fever which

was ‘022 parts per million, while the worst sample examined contained only +05
parts per million. :

The biological examination showed on the
8th September 12,000 microbes were detected in a sample taken from filter well
No. 1. This high figure is in undoubtedly due to the agar-agar in the tube
having gonebad. Two or three other bad results jn the other filters oceurred about

the same time and are probably due to the same canse, In cn]cnlaling the average

number of microbes in each sample, the sample in which 12,000 microbes were dis- an _ o
covered has been neglected. oy .

Lucknow.—The average of six analyses made of the Gumtj water at the intake g E l
showed it to contain *02 of free and 13 of albuminoid ammonja per million. Of : 3
49 samples of water taken from the city stand posts only two showed any trace of 4
free ammonia, while the average quantity of albuminoid ammonia was reduced to -04. b
This large reduction in organie matter proves how sucoessful the filtration was in E }»;.k
removing impurities. The comparatively small number of microbes found in the y £
filtered water is also satisfactory. It is not to be expected that it would be as low as
at Benares or Meerut, where the supply is drawn from much larger streams, o

The average number of microhes in the Gumti water samples was found to be -

4,800, while in the Ganges water at Benares it was only 155. In filters Nos. 1 and 4 3 7
on the 10th February 1898 a microbe was detected having the character of the P

whole equally good results, bn the
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