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Thc bacterial Purification wbhicb takes
place in the différent 1 tyeîs of the sand
filter is, perhi.1ps. ilost înstructivelv e~x-
hibited in the follawînp, resulîs, %Illich
svere olhtained by Rouast Ih ai the Altotia
WVatcrsoikýi (50ee Table A).

anmnation, shiows 1mw% nccessary il is that
the practice shoulcl be adopted of running
Ici waste the filtratc until the sand bas
acquircd the povcr of retaining the micro-
organisms in the waters a practuce wbich
is at present, I regret to say, bt3t little
adopied by waterwvoiks engincers.

Front the facts which 1 bave brotigli
before you, it is obvious that the only
avaîlable nscrbod of ascertaining whethor
filtration is being eficiently carried out is
by submitting the water before and aCter
filtration to bacteriological examinatin.
It is, morcover, essenlial (tat the perforin.
ance of each induvidual liller bcd shoulci
be subm'-ticd to titis bacterilogsjcal con-
trol. Unforwunately, il is lo frequently
the case, especially at old waterworks, that
separate samples cannot be obtained nf
the filteted water from carli beparate bill,
but only an aver4ge saniple front the geit-
eral filter-well of a group of beds, and lh is

TABLE -A--Nu3%iBER OF INIICRO.OaO.ANISsS F0t)N;D IN ONE CUIIC CENTIMETRE 0F WATER.
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Date. Raw ~. E. E.* U ~ 5>
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X, z X z z z z

1u6t 6. 28,881h3,596 2,976 824 446 314 3o6 304 8,280 2,212
,,21 .. 2,328 1,86o 752 321 244 yj2 140 16o 592 624

26..60-310 1,994 216 163 40 48 48 62 9-13 164
Jaîly 2.36,3-0 1,876 446 176 44 46 48 44 86 9

5 . 36,810 1 (,148 28 16 3 28 8 0 9
17 - 3-8- 1 ~ 2,946 386 102 122 1o8 116 208 236

_ 4,6 242 124 24 22 6o 8

This pipe was ptacedat the letindary betuween the tant! and gertrel layers.
t This pipe wa-, placed in the layer of iones ofabout the site ofa w3!sut.

Jbc riiter oa i.ae n july si, an wiaach operaigon 3umma. If.sant! uere removrd frum the surface, so that
no farther samples, wvetc itinable (rom No. ipape, whalst Ne. i pipe. instcad of bcbng 6cmni. benesata the surface
$limfe, was 10011nY 30mmn btiow. E% en whcn «amples were talcen fivc dâys tlter (on Ju y 17tb), altbougb the
aaumtcer or tru..au ina tn he rsw water was consat!erobly sinulier thon on the previous occasion, the dis:tartcnce
is reffeetetd irisait thec;ompte coffected on that day b>' an increase in the ntamber oirbacterda present.

Another imaportasnt fact connected wth
waterworks filtration whi.b bas been re-
vealed by the bacteriological metborl of
eximinatien is that a new sand filter, or a
sand filter %whilî has just been scraped,
possesses, but very late power of renaov-
ing bacteria. In thîs conn"'îion 1 înay
refer in the follovving resuli , hicli have
been obiaincd in the Iaboratory of the
,Massachusetts Board of Health .

1'ercentage Rtmosol
lateItarî.

Firt three da -s 25
Second ttarec dsys.......
Second week..............9
Third wck 9

A particularly strik1Ing examplu of the
compar.itive incfficiency of a sand filter
which ltad just been startd afier scraping
came under fl;y persona] notice in connec-
tion with the w.aîertworks of a large city
only a fesé weeks ago, and is exhibiîed by
the following fl2ures:

Unftîerel Fi'ltere-1
Filtration W ter water. Age of

WOIL% at No.ofLf tearia in 00e Rate. bc, .
X . cubie centimctre.

kb.. E9 6 .9 78 3. 36n. 36
eh. 198 3,42 57 . 4 gin .. 17

Ai>., >89 1,300 ... 528 3 lm- . a

It will bc observed that in April, wlien
the bcd hiar onlyjust been started, theeffi-
cicncy of the ftltration wvas mucli less than
on any of the oîher occasions, although
thc rate %%as the slowest.

This comp trzaîWe inefficiency of a new
sand filter rcvcaled by bacteriologi:,il ex-

From a £>pet presentcd to the Blritish Amcs<btioa
of Watcrucor s 1Engincems

evident tbat the examination of such aver-
ape samples is of very muci Iess value, as
it doots flot enable the delinquencies of a
particular fier bed t0 be detected. ht
%vil], bowever, bo gqenerally found that ex-
îsting works cao be nsodifled by some
simple and inexpensivo contrivance se, as
to permit of samples front eacb bed being
obtaîned, wbilst in I new svorks ample
provision for this purpose sbotild be marie.

As an example o! the unsatisfactory
nature of an examination made of tîte
mixed svater frorn several beds, 1 may cite
the following :itstance, in %vhich 1 was
able t0 examine the water coming
from no lcss thtan six beds:

Filter bed%
yielding mixet! Ageofbed

mwo:er.

No.:I.........days
N4......a
NO-.3 . ..
NO.4 -- - 14
No. s ... î ... j
NO. 6.... .... 70

Unfiltcret! Filteresi
wOtcr waIte from

suUl Z beds.

11230 66

Tîtus t13e average efficiency of [lie bi'.
beds, as moasurcd by tîte number of bac-
teria Ipreient in the mixed filtrate, was
gnod, yet il is practically certain that No.
2 bcd, wvliclt had only been in operationa
singile day, must have been wvorking s.ith
vvary indifféent efficicncy.

Just as the bacteriological examination
has enablcd t33 to ascertain the real value
o! artificîi purification procosses, so also
by it5 sa tis 55e cari disccver whether
n-turîI puî ufication processes arooperating
with ofriciency or not. Ttus the safetyoif
deep.well wvater dopends upon ibe ex-
htaustive filtration to wltiich it bias been
st3bjected in tbe porous strata of t' 'tc cartîts
and if the water gaining access to sucit a
%vel bas alic ady been thus filtcred, ht
slwîîld be almilst entirel), free from bac-
teria, and this in the case of properly con-
structod wolls is found actually to be tic
ca-se. It is dosirable, therefore, that wclls
sbould ho frequently stîbînittcd to the con-
trol of l>acteriolog irai examtiitation, and
titis control is. esptqcia.lly necessary aCier
heavy rabns, as it is at sncb limes that
tîtere is tîte groatest posbibility of
the ingress of surface miter taking
Place.

la. the fllowi.g table ar e recorded thc
resulîts tahich 1 bave obtained in5 the bac-
teriological exan'ination o! a number of
deep-.wçll waters, some o! wbicb 1 bave
bad under periodîcal observation since
i 886:

SEssiEs 0F DEEýi' WEi.isq 1.1 TI CIIALK
UNI)FR PFRIODICA. OBaSERVATION.

Nunier cf bactcra inI one cutbc centi.
%Works ai met co fwnier.

1 892. a190. 1897. 1898.
(No. iwell t6 ... . ... 14 --

A. NO.swcell 13 ... . ... 1 9 5 ..

No.3me1 4 ..-.. 24
Il. welt .7....... 76 43 46 .. -

C. {N0.1 well Il ... 13 ... 75 ... 32
No. 2 .wl 2s .se 31

No. i wcll 2a sis1 9 -
No 2. - ...- 4

NO.aàoctl 44 t Sc 4
N0o.2 Welt %4 10 . l .

INo. iwei s8 ... . ... 9 18 7..-~N2ll 74 8o 20 14

It is unnecessaty for me tor further en-
large ttpon the grèat advanîages wiich
are to be deraved from tbe use of thte bac-
teriological meihod faur ascertaining tic
efficiency of puîrification processes, w,.heib-
er natural or artifla.ial, but it is very ne.
cessary tîtat 1 should point out îb.tt tic re-
sults obtaînod in suci an investigation
wili only be of value af the samples bave
been collected in tie proper manner and
svith the exorcise of bufficient judgnuent.

Ine ll ere are a number* of details
whici unless ,igidly arlhered to may lead
to the most erroneous resuîts being aïriscd
at. The ivater itust invarîably be collect-
ed in sterîlized bottles and tubntîtted to
examination wvitb the greatost possible
di>patî'b, wbilst during any unavoidable
delay the samples should be packed in ice
to prevent mnultiplication ol tho bacteria.
Much discredit bas alre-idy been brought
upon the motind through inattention to
sucb cletails by persons wlîn migit
bave been expected to be botter in-
formed.
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