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A HISTORIC SUMMARY OF LOCAL OUTBREAKS IN GREAT DBRITAIN
AND IRELAND, 1858-1893.

A Report prepaved for the Parliamentary Bills Committee of the Brilish Medical dssociation.

BY

ERNEST HART, D.C.L.,

CHAIRMAN OF THE COMMITTEE.

IxrroDUCTION.

It is now gome sixteen years since any summary report was
I on the relation of typhoid fever to water. In the report
which I then made regard was had mainly to nine-

pollated water,! Thege outbreaks covered a period of time
_emﬁmandnq with 1867, and ending with 1879, The outbreaks
of typhoid fever, which were set outb in full in & sommary
table appedded l;.lherﬁlm giving the echief facts which had led
o the inenlpation of diinking water ag their cause, were all
of them nu.eﬁ a8 had been invesligated by inspectors of the
Medical Department of the Local Government Board or its
predecessor, -the Privy Council Office. This plan sug-
gested itself on account of the fact that the major part
of the larger outbreaks had been inveatigated by the
‘Government Department. In great degree this is true of
 numerpus outbreaks which have manifested themselves
nee that re was written. Neverthelesa, there have still
'mm{y at have had ample investigation at the hands of
health officers and ollers ; and which are deserving of
place in any comprehensive list of waterborne typhoid
prevalences.
1 accordance with a numerously expressed wish that there
‘shonld be placed on record a historical summary of the water-
borne typhoid outbreaks of the last qoarter of a century, i
dar as Britizsh Izles at least have besn concerned, T have
altempted this and something more, since I have gone as
;E'Ibnnku 1858. My chief reason for going back to that date
has been that the reports of the Medical giﬂ::ar to the Privy
- Couneil, and later to the Local Government Board, begin
with that year, and have been since continued in unbroken
- Bequence ; and, gince [ foresaw that I should have much
recourse to ﬂlfn very numerpus and valuable series of an-
‘nnal volumes, it seemed a suitable date from which to begin
‘the compilation of the summary.
I have been the more willing ‘to undertake the present tasy
‘since I have long felt, that the hizstory of waterborne typhoig

b Memorandum  of Tecent Epidemics  produeced by Polluted Water
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teen separate outbreaks of the disease which had been as- |
Hﬂhﬂtﬁelaanﬂ. indeed traced, to the consumption of specifically |

mn 8o |

deserves fo be writ exceeding large. In entering upon
this laborious piece of work I have not been without mis-
iving as to the difficnlty of accomplishing it ; and so it will
Ea well that I should here say thakt I by no means lay claim
to have made a summary of each and every waterborne
typhoid ontbreak that has occurred doring the thirty-six
| years 1858-93. Such a feat would be well-nigh impossible
of accomplishment, sinee accounts of many cutbreaks never
reach beyond the confines of the locality in which the disease
manifesis itgelf., Buat if I must needs concede this much
there i3 at least the satisfaction of knowing that the out-
breaks which I have succeeded in summarising are an ex-
tremely large percentage of those which have been placed on
public record.

Mot least difficalt to hear of have been some of thoze whiclh
have been the subject of inguiry by the State, sinee [ cannot
find that all the reports which have been made as a conse-
quence have been printed or in other ways made pablic. To
thia extent, then, my record will be imperfect, as well as in
regard to those reports which, having been considered of
local moment only, have not been publicly noticed. That
Lhere are others, asain, that donot find place in my appended
summary [ am confident ; but all that I could do to make the
sumrImary as complete as poszible has been done. In this work
[ have had the great advantage of the able assistance and
laborions co-operation of Mr. W. H. Hoddart. And as a resolt
I have confidence that it will falfil every purpose for which it
ia intended so far as completeness of record goes. That it
does not profess to be guite complete need not detract from
its ntility, but should rather lend added significance to
the data given as being, if anylhing, an understatement of

Metaon oF PROCEDURE,

The plan adopted in preparing my summary has been
to arrange the notes in tabolar fashion, giving in regard of
each separate ontbreak, so far as obtainable, facts as to
(1) date of occurremee, (2) locality, (3) name of reporter,
{ (4) number of cases, (5) number of deaths, (6) population of

! invaded locality, (7) population using the implicated waler,




(%) number of cazes among coneumers of the water, (9) per-
ventage of such rases to the total number, (10) the exeiting
cauge of the outbreak, (11) the circomstances implicating the
waler, {12) general observations, and (13) a reference to the
report dealt with. Im this way I think I have covered all
the ground necessary to an understanding of each oceurrence,
And here I would express my indebtedness to those health
officeras and others who have Kindly helped this ingoiry in
regard of those ontbreaks concerning which neither I nor
Mr. Huddart had all the faclis in our posseseion. 1 am,
of course, indebted in very large degree to the reports of our
Trepartment of Public Health for my facts, next to them to
the pages of the Bmrisn Memican Jounxar, and also to not
a lew aunual and special reports of local health oflicers,

Monrtarity FrROM TyrEoID FEVER.

Papsing for a moment to congider the broad guestion of
fatality of the dizease, I would especially draw attention to
the fact ihat though we can only by the medium of mortality
measure the extent of misery cansed by this most preventable
of dizeages, yet the data thus acquired enable us to see gome-
thing of the encrmous amount of physical suffering and dis-
ablement, to eay nothing of the burden to the rates, which
gpring from the continued existence of a malady which is a
I:}lm. on the sanitary escutcheon of our empive, Speaking of
preventable sickness in 1873, Mr. (now 8ir John) Simon gaid
that the deaths mmunl.li? registered in this country were (ont
of sorue hallf million) fully 123,000 more numerons ** than they
would be if existing knowledge of the chief canses of diseases,
ng afecting masses of population, were reasonably well ap-
plied throughoot England.”

England and Walea.
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The preceding table ehows for four quinquennial periods,
from 1¥71 to 18go, the total deaths from typhoid fever in
England and Wales in each year and the s-eath rate per
million living for each year, and alzgo the average annual
dealli-rate per million for each quinguennial period. In 1870
the actual deaths from typhoid were 8,731, in 1880 they had
fallen by 2 coo, and in 1890 they had fallen other 1,600.” The
avirage annual rales per million were in the successive quin-
quennia 3j4, 277, 216, and 17y, Dr. Thorme Thorne, in his
report to the President of the Local Government Board for
1892-93, in dealing with this same matter gays: ** Since 1569
diflerentiation has been made in the returns of the Registrar-
General between typhus, enterie fever, and *gimple and ill-
difined fever,’ the latter term being one the use of which has
been rapidly diminishing; and if enteric fever be grouped
with egimple and ill-defined fever, we find that whereas the
mean anonal dealli-rate per million living from those two
dizeacres was 567 in the five years 186g-73, it was only 179 in
the five years 1888 g2. 1f dwing this latter quinguennium
preople had died from these fevers at the rate at which they

died in the former five-year period, there would have heen
during 15888-02 no fewer than 55,808 more deaths from *fever*
than actually oeccurred. And had the same mortality from
enterie and ill-defined fever obiained during 1802 which pre-
vailed in 1869, no fewer than 14,232 persons who at the end of
1892 had escaped death from guch fever would have died
during that year. Inshort, if cholera had recurred in England
and Wales belween 1867 and 18g2—a period during which that
disease was practically absent from oor midst—on fhe same
seale as between 1549 and 1866, we should still be the gainera
by geveral hundreds of thousands of lives. And our gain in
this respect is largely dae to the incentive given by reason of
cholera progpects, and of the knowledge that the disease
wounld have to be met by improved sanitary adminisiration.”
Thus this disease iz showing rapid decline under a :
of ever-improving sanitary administration, and we may look
forward confidently to a muoch greater diminution of our
fever mortality as the community cducated to a
due sense of the vast importance of wholesome sor-
ronndings; and when they come to recognige that the
troest measure of economy is to expend their rates in
the obtaining of that perfect degree of cleanliness with=
out which there ean be no absolute exemption from
ventable disease, then, and not till then, can Englind
expect Lo see enteric fever banished from her midst.
Where dirt is there will disease be also. In illustration of
the notable resultz acerning from the execation of eficient
sanitary works in a district, 1 will guote only a few examples.
In the case of Merthyr Tydfil, comparizon between i
enterie fever annuoal death-rate 10,000 people living during
periods after the completion of snch works with that obtain-
:ng in periods preceding such works has resulted in showing
a fall from =21} to 8§ ; at Croydon the fall shown was from 1
to tk; at Ely from 10} to 4}; at Penrith from 1o to 4}, &
this despite the conditions of water supply, concerning which
I shall have something to say at a later stage; and ak
Stratford from 12} to 4. These will doubtiess serve Lo illaz-
trate my point. To what large extent Lhe lessons to be
derived from these instructive data have still to be learned
the following pages will bear witness,

Fararrry oF Tyrooin FEVER.

The late Dr. Murchison found that 5688 cases snd 1,034
deaths from t-_',l']phﬂid fever distribated themselves on the sexes
as follows : males, z[..um cages, 504 deaths, a per-case mortality
of 16.79 per cent. ; females, 2,087 cases, 530 deaths, or 17 74 per
cent., against a per-case mortality of 17.206 per eent. for the
whole number. The excess on females was fhmlur during
the first filteen years of life than in the next thirty years as
regarded death by typhoid fever. Aa regards a , ha
Registrar- General has given it as his l]}ﬁ:‘llﬂ[:, after siudy of
the facts shown by the admissions to the Metropolitan Asy-
lums Board Hospitale, that more males than females are
attacked between the ages of § and 2o years, This being so,
then sinee more femaleg than males die during the years
in goestion, the fatality among females must be muoch
greater from the sth to the zoth year than it is among malea.

SEASONAL PREVALENCE.

There iz no doubt that the months of autumn are the
geasons doring which, under normal conditions, typhoid
fever manifests itself in an epidemic form. Dr. Murchizson
gays on this point that : *Not only does enterie fever in-
crease in automn, but it has been found to be unusoally pre-
valent alfter summers remarkable for their dryness and high
temperature, and to be unuvsoally rare in summers and
antumns which are eold and wet.....Mere dryness of the
atmosphere, however, is not conducive to an inerease of
enterie fever., On the contrary, warm damp weather, when
drains are not offensive, is often followed by an outbreak of
the disease. An increased rainfall, however, sweeps a
thoge impurities to which the origin and spread of the dis-
enge are in drained towns mainly due ; bat in oodrained
places it may conduee to an outbreak of the disease by wash=
ing those impurities inte water used for drinking purposes,
as happened at Pestiniog in 1863, and in DPundee in 1864."




WaTEREGORNE DisEASE.

 The relation of water and disease is no new discovery, The
doctrine of the relation of the use of the one ina polluted
slate and the manifestation of the other has had univeraal
medical congent in its favour, ro Sir John Bimon tells us, He
eays that ** doring long ages of history, the common instinets
of were even surer and stronger than undeveloped
gcience could be in revolting against the uge of unwholesome
waters. For instance, among the lessons which survive in
modern timez from I':]'IE wonderful intellect and vigour of
ancien , the frequent far-reaching agueducts, which
record an unbounded care for the Hruvisiun of proper urban
waler snpplies, are monuments kindred in gpirit, and second
only in dignity, to the consummale system of jurisprudence
of the snme singularly organising people.” The time is not
long sinee, however, in which much seepticism existed in
thie country as to the bad effvet on health of even con-
giderable amounts of organic impurity ; bat in the interval the
theory previously held by the majority of medical sanitarians
Lia# received the added weight of exact experimental research
and proof. It no longer remains a mere theory but is now an
accepted fact, the remainiog diffionity being to make prople
gve that the existence of disease-provoking properties in
Aheir neighbourhood in relation to their drinking water
are goch as need removal, when such removal entails expendi-
ture of money.

Tyraoip FEver Ovrerears of Dovsrrurn CavsiTion.

ing to discuss the data in the tabular
appended,- it will be well to say a few words
some outbreaks which do not figure there. I have
bkeen at pains to exclude from the summary any outbreaks as
“to which there could be any reasonable doubt that water bad
'n the medinm of spreading the disease. Needless Lo say,
process of exclugsion has entailed a vast amonnt of care-
: ful reading, and a consideration of the niceties which have
in not a few cages had to be balanced in order to arrive at the
right conelosion. I bhave no doubt in my own mind that [
have in this way excluded from my sammary instances of
waterborne tj'Ehnid fever, but in my desire to be judicial I
ghall not mind if I have thuz erred in a few cases. Soffi-
eient for all practical purposes are the nuomerous outbreaks
which find place hereafter. The lollowing are some of the
omitted cases in point :
- Eeten.— t by Dr. (the late Bir George) Bochanan in
1872 ghowed that of ten persons working in a meadow along-
: ﬂz: the Ecton brook, almost all became eick with symptoms
fever and diarrhoea capsed by drinking the water of the
brack which contained sewage from the Northampton sewage
farm. The digease was thus carried into the village, where it
Eﬂﬂ ;."l-'l'llilg to the prevalence of conditions favourable to its
nation.
 Doncaster.—From the antumn of 1872 to the spring of 1873
- there was persistence of typhoid, The town derived its pub-
i %p‘p]r of drinking water from a branch of the river Don,
hich river was polluted, the =0il from which the town also
rew water, by wa¥ of some 200 wells, being groszly polluted,
- Evidence was forthecoming in the report made by Dr, Thorne
~ Thorpe in favour of the spread of fever by polluted water
buth from the river which riceived the sewage of towns
- higher op the stream, and in which tjrglmid is generally
(%{ﬂmt} especially such towns as Bheifield, and alsn by
- water polluted exerementally, and drawn from wells sunk in
a thoronghly polluted soil.
Pemberten and Orrell.—In the case of these districts there
mv& gugpicion that watler had much to do with the out-
I of typhoid in the later months of 1880, The local
health officer was of opinion that polluted drinking water had
led to epidemic extension of the disease, There was distinet
evidence of overflow into a well largely implicated from a
gewage-polluted brook. There were difficulties in the way of
eplance of the water theory owing to the area covered by
Lhe diseage ; but the quesiion arcse whether a rainstoum just
0r Lo the epidemic owiburst might not have led to con-
amination of the wells and springs by washing into the soil
and thence into the waters the liguid filth of privies and the

i)

leakage of defective sewers. The main diffically in the way
of acceptance of this explanation lay in the wide extent of
the water stratnm supposed to be infected and the brief spaea
of time after the storm within which the suppozed infection
of this water stratum must have taken place,

Lemgton.—The elucidation of the fever outhreak at Longton,
a8 of that just named, fell to the lot of the late Mr, John
Spear. In the case of Longlon the implicated water from a
particular well was supplied either habitually or periodically
to parts of no fewer than seven sanitary districts. Analysis
proved the water to be polluted by sewage, and the surround-
ings of the well were not by any means such as to be desired.
So complicated were the interlacings of the water serviees
that Mr, Spear was unable to disentangle them for the por-
poses of delermining their exact relation to the fever inci-
dence. But he held that ** while the extension of the diseasa
around various foci of infection was probably due to the
exigtence of 4 barbarons system of excerement disposal, as
regards the mediom by which these several scaltersed and
apparently independent foei of infeclion were set up, the
water enpply was not free from suspicion.”

Chester.— Dr. Ballard, in reporting on the continuanee of
typhoid fever in Chester in the early part of 1500, was unabla
to state the exact inflaence which the water supply, drawn
from the river Dee, might have had vpon the spread of the
digeage, But he found that part of the cily's sewage was diz-
charged in a crude state into the river in such position as
necesgarily to be washed, at certain seasons, up to and
beyond the intake; and it was absolutely certain thak
whenever typhoid prevailed in the city such sewage would be
specifically pollated. The Dee iz, moreover, grozsly polinted
h{ the discharge of crude sewage from many places above
Chester. Dir. Ballard significantly added that, whereas in
1873 Dr. Frankland was unable to find evidence of previons
sewage contamination in samples of Chester drinking water,
he was able to do s0 in 1580, no matter where the sample was
taken and irrespective of the time of taking it.

Malten.—The town derives itg water sapply from a well
196 feet distant from the river Derwent and foar miles from
the junction of the Eye. The well water is subject to dis-

coloration in timeg of flood, and expert engineers have been
of opinion that the river water gains access to the well by
way of undergroond channels. r. Bruce Low has seb out
the full facts in his report of 1803 to the Local Government
Board on enterie fever in the valley of the Bye. Coneerning
the relation of water supply and digease as canse and effvet,
Dr. Losw states that during the last twenty years enteric fever
and diarrhoea have persisted in the town, there having heen
geveral sharp epidemics, as in 1873, 1878, and 1800, More-
over, the incidenee of these diseases was noticed Lo be
greatest immediately after flood times and after the water
had been served in a turbid state. Recent diminution in
the amount of these maladies s to be thought of as resulting
from the action of the engineer in ceaging Lo pamp from the
well during times of flood, this fact appearing to strengthen
the cage againat the water as a canse of those digseazes. The
interchange of water between the sewage-polluted river and
the well seemed to admit of no donbt.

Penrith.—Dr. Broce Low, in reporting to the Loeal Govern-
ment EBoard on the general sanitary condition of Penrith in
1803, made reference to reports by Dr. Robertson, the local
health officer, and by Mr. T. W. Thompson—Dr. Low's eol.
league of the Medical Department at Whitehall—concerning
an outbreak of typhoid fever in 18g1 affeeting the town o
Penrith and a portion of the adjoining rural district of the
same name. All the cages oceurring up to Auvgust of that
year—some 4o, with 4 deaths—were in peraons who were con-
eumers of water from the town service drawn from the river
Gramont or from the Stainton Beck, above the intake of the
borough a.up;_lljr, Dir. Robertson held that atmospherie con-
ditions were intimately related to the fever prevalence ; bat
Mr. Thompson, after full consideration given to the matter,
inelined to the belief that the consumption of water from the

gewage-polluted beck and river was the chief caunse of the
disease, I will not here speak of the gross pollutions to
which these waterways were found to be subjected—exere-
mentally and otherwise—sinee I shall have oocasion to refer
to the case of Penrith in & later portion of this report, where
the facts will be found set out fully.



&t Fule, Middlezer ¢ Coundy of Fonden).—Dr. Yarrow, in
his annual report for 1893, relates the circumatances attend-
ing the occurrence of cazed of (yphoid fever in relation to
the uze of well water. The well in guestion hag, gome 20 fret
digtant, three waterclosets, a large urinal, and, nearer still,
another watercloset, the only convenience for 67 persons in
an adjacent works. The well serves a total of 84 persons.
'rofeszor Stokes was of opinion, after an analysis, that the
water was polluted hy surface drainage. Five cases in all
arose in persons drinking of the water of the well, and having
apparenily no condition in common save drinking water ; 4 of
the patients were employed in the works just referred to.
There wonld seem to be several wells in this parizh, in gitoa-
tioms not by any means such as to lend security to consumers
of their eontenta.

The foregoing, then, are samples of the outbreaks which
find no place in my appended summary. Not that I throw
any doubt on the contention in the cases of theze oceurrences
that they had easual relation with polluted water. But only
that I have regard to the fact that the relationship has not
geemed to have been made out with the same amount of
convincing foree as in other cases. 1t will, however, have
gerved a nseful porpnse to have here reviewed the general
outlines of reporls illustraling the class of outbreaks which
are excluded.

TABULATED SUMMARY,

The onthreaks included in the appended summary tables
numher no fewer than 206, ranging from the year 15863 to the
end of 1893, The outbreaks are vory unevenly distribuled in

wint of time, differing years showing vastly different nam-
wrs of geparnte epidemics canzed by pollufed watera, I have
already stated that I have taken the year 1858 as my perind
of commencement, bat there is no evidence of any onthreak
thenceforward that 1 have come across in which water was
the means by which typhoid was originated earlier than the
vear 1803 This is not to be undersicod as eonveying my im-
pression that no such occurrences happened ; far from it;
bhat only that they have not come within my cognisance, An
analysis of the tables shows that in the 18 years 1871-76,
187g- 84, and 1838 g3, there occurred no fewer than 166 outhreaks
out of the total noted ; 69 in the firgt poriod, 58 in the second,
and 39 in the third period. In these 18 years, then, 8o per
cent. of the total nnmber happened, the percentages in the
respective subperiods being 33, 28, and 19 respectively. The
entire perind covered by the tables is 31 years. I hawva
already explained my reason for drawing an arbitrary line at
1558, which has in reality become 1863, and with a view of
illusirating the care taken Lo getile the then too little thonght
of matter of the origin of the spread of diseases by the medium
of pullnted water [ here give two instances prior to that year
in which, without doubt, drinking water played the leading
part. The first T gquote from the late Dy, Murchison's work
on Crafinted Fevers :

* Richmond Terrace, Clifton, was a erescent composed of
34 kouses. In 1847 the inhabilants of 13 of these honses
drew their drinking waler from a well at one end of the
croscent. The remaining houzes were eupplied with water
from another source. At the end of September it became
evident, from the state and smell of the water from the
pump, that it wag tainted with sewage. Early in October
' intestinal fever' broke ont nearly at once in all the 13
honzes in which the tainted water had been dronk, bat dia
not make ils appearance in any of the other honses, In
almosl every one of Lhe 13 houges 2 or 3 persong were laid np,
and in some a muoch lurger number., The honses in which
the fever broke out were far apart in the terrace, and thera
was liltle or no iotercourse beiween their inmates. The
water from the well was the sole eonneeting link.”

The second has reference to an outbreak reported by Dr,
(now Bir Anthony) Home [or the Privy C:‘.-um:iPUﬂ'me, £0me
years alter its oceurrence.  The outbreak took place at Whit-
wick, in Leicestershire, in 1536, and oceasioned 13 deaths.
Only one street was invaded, all the residents drinking the
water from one well which, on being opened, gave evidence,
by a layer of soapsuds on the top, of fcaka e from an adjacent
drain. . The people were found to be literally *drinking
fever;" and we are told that *the use of this water beivg
erdicted, the fever dizappeared,”

CoxsipEraTioN OF Tarvpaten QUTEREARS,

In proceeding to treat of the geveral different, and indeed
numerons, methods by which water has become the source
and cause of spread of typhoid fever, it will be best to
deal with typical instancea of these methods. To this end
the outbreaks are grouped onder various headings, aceord-
ing a8 they were related to one or another claza of cause, If
may not be unwise to begin with a class all too common in
rural digtricts, namely pollnted wells. The cutbreaks due to
these death-dealing iniquities are neither few nor far
itween, Here are some typical examples,

WELLDORKE (JUTBEREAKS,

Shallorw Wells near Divellings.—A most clear case of water-
borne typhoid was that of Page Green, Tottenham (No. 4),
the water supply being, for gome 30 houses, from shallow
welle, sunk in a porons gravelly soil ; the water in one well
smelling distinetly of carbolie acid which had been poored
down a yard sink. Ab Winterton (No. Zl}, the shallow wells
were sitoate in the midst of all kinds of abominations,
privies, ashpits, cegspools, and wells being in close proxi-
mity. **It 18 hardly posaible,” says Dr. Thorne Thorne, * Lo
conceive condilions more favoarable for its spread ™ k-
ing of typhoid—"than thoee existing at Winterlon.” One
ecan scarcely imagine 8 worse case than that of Stamford
in 1868 (No. 10), where wells were sank in a strata honey-
ecombed with ceaspools; “a subsoil in which the ordore of

encrations had been carefullystored up beneath the dwelling
wusee.” A long continued outbreak was clearly traced to the
consumption of the polluted contents of these flth traps.
Porhaps one of the most glaring ingtances of persistent
refusal to deal with a crying evil is that of the Eotherham
Corporalion in the malter of the Wellgale spring, gituale as
it is in the midst of the population of the borough., As long
ago as 1863 the report of the Medical Officer to the Privy
Couneil drew attention to the epring. In :E;x (No. 51) Dr.
Ballard had to report an outbreak of typhoi I
game gpring played a part in disseminating the disease;
whilst Dr. Theodore Thompson's report to the Local Govern-
ment Board on an ontbreak in the antamn of 1802 (No. lgug
has called very special attention Lo this well. The water ha
been the subject of several analyees from 1586 to 1802, Every
one gave indieation of serions contaminalion ; one at least
pointed to ** pollution by urine, cesgpool drainage, or similar
impurity,” and this of a spring *‘in the centre of the
borongh,” a town of 40,000 inhabitants, Towards the cloge
of 1893 Dr. Klein made baecteriological examination of a
gample of water from this well, and found the bacillua coli
in abundanee, as alen a  bacillus morphologically and
calturally difficult to differentiate from the typhoid bacillos,
Dr. Klein esngidered the spring open to excremental pollo-
tion ; and the Corporation issued a warning that the waler
should be boiled before e, Bab whak B?p]t.iahla spectacle
does this case afford of local adminigtration ? 0f the remain-
ing sources of supply to Rotherham we shall have occasion
to speak later. In the case of Worthing in 1886 (No, 124), we
have an instance of a polluted well preforred to a public
supply actually laid on to the houge, and that hoose, more-
over, & dairyman’s premiees. That the waler became speci-
fically contaminated by the discharges of a typhoid patient
there can be little doubt. The excreta were thrown down the
draing of a honsge from which soakage was finding its way to
the well. Dr. Ballard paints a miserable picture of rural life
in Newlyn in 15380 (No. 118), where the conditions as to excre-
ment dispozal and removal were disgraceful. On onglmiqg
up the town well he found the level of the water therein
and in the adjacent drain to be identical, whilst it was
obvious that a free interchange of their contents had been
for gome Lime going on.

Dr. W. Brown, the health officer of Stapleton, mentions an
interesling instance of well closure, the first in his district,
He connected o cases of typhoid with use of the waler
and AMr. Btoddart, the analyst, found in the water an
gacceeded in geparating o isms which behaved almost
precizgely like the typhoid bacillug, though they were nob
typically morphological of that bacillus. Dr. Harrison, the
health officer of the Lineoln rural district, in his annual re-
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Em'i{nl 1803, eays that of 58 samples of drinking water ecol-
cted in the year, chiedy from wells, no fiwer than 62 were
e lluted, whilst of 18 samples from one village not one was
mi-lacm:r Dr. Kinkham, the health officer of the Downham
‘rural disiriet, in his report for 1893, eayas that it iz next to im-
ible to insure purity of well water im 1the more thickly
populated village while the pernicious midden sysiem is in
NfIB- He speaks of thege abominations as at times ecapacions
holes dug in the back gardens, within a few yardz of 1he well,
and lined with lnose brickwo k.

Communicating Wells.—The danger of spread of {ypheid by
‘means of wells 18 geen to have a special significance where the
loal conditione are such that, given one pelluted well, it
fullows as a matter of course that the stilir: particulate
matter finds its way into other wells in the vicinity, That
1l:e danger is nol parely imeginary may be seen from several
iugtances in the appended tables ; for example, at Sutton-in-
Aglfield in 1872 (No. 42) typhoid was spread by means of
poullotion of fanks and wells sitvate at the higher end of the
town ; at Newark in 1884 (No. 153) the digease drew attention
to the fact that these wells nearer the river were the more
largely gol]ut-pﬂ:, while at Greasbrough im 1893 (No. 203) the
direare followed the line of the ground under conditions which
pointed to primary ezntamination of the highest surface well,
and certai znll the wells communicated.

Eocal Wells under differing Circumstonces —That wells need
not vecegaarily be the eanse of fever spread even when situate
in inganitary places ia evident from the experience of many
localities, It is the manner of treating the actual structure
and its immediate purroundings that in Jarge measure deter-
mines the rerults of use of the water. For instance, at Ilon-
nington in 1871 (No. 26), welle, privies, pigstyes, and mannre
] 6 were clogely interrelated, and fever, introduced in 1868,
remained an nnweleome visitor for some three years, But
while fever attacked honzes having wells g0 circumstanced
g:iﬂ subject to no epecial care in the matier of protection
Jrom the entry of poﬂgﬁng media, housea adjacent to those
invaded enlirely eseaped, owing lo ithe careful manner in
which their wells had been guarded from all peesibility of
conlamination. An inslance of the nastiness which some
people will it to find entry to (heir drinking water if
they can, ia that of a well at Bedale (No. 97) associated with
an epidemic of t-i;ghoid in 1877. In the trough of the pump
were washed all kinds of foul apparates, ineloding tools and

~ barrows used in the empiying of middens, with resulting
~ pollution of the well water, owing Lo stoppage of the stop
drain of he pump.
 Wells oz Sources of Supply.—It will now, I think,
:_;l_u.w become evident that wells, as they are too fre-
quently found in this country, mie not by any mesns
generally desirable as  fources of drinking water; but
!hm pere are wells and wells, and I would not be thought of as
~condemning all guch sovrces. By no means ; ratler I have
an .mnlm that wells properly situale and cared for and
Bu form of all sources of water the best and most trust-
worthy. It is the hideous inlﬁminﬁiin of exerement and
. water o often met with that is the chief ground of orjection
1o these digeage-disseminalivg holes. When the local condi-
btaining are such that they must needs cause excre-
pollation of the ground aroond hovses, then it is
time to cloge all wells sunk in the neighbourhood of the
; utions ; and, indeed, not rarely will it be found expedient
Ao u-.n'gf with all m,-lff. for gome distanee around when the
% formation of the locality ig such as to leave doubt
@8 | e continuing safety of well waters. One eanm haidly
~ pick op a report on the sanitary state of a rural distriet with-
- ount reading of wells subject to pollution of one or anoiler
EBort ; or if by chance a district here and there is go foriunate
a8 to have no wells liable {o contamination, then it is gener-
~ally one which, by means of past soflering through the con-
gumption of polloted well water, has had the lesson of agso-
- cialed filth and dieeage eo brought home ag to have led to
the adoption of mearmes of well-goarding as a sanitar
Il!t'uliky. Prifessor R. Koch, of Berlin, has given muc
~care and thought to this important matter of wells in relation
to their surroundiege, and in his paper on ** Water Filtration
and Cholera,” has ind’imleu a way whereby wells may be so
treated ne relieve a district from the neceesity uf doing
away with these handy and, if properly constiucled, pureler
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able gources of water sopply. Hiz remarks on the subject are
gli-l:l pertinent that I offer no apology for fully gquoting him
leTe,

"It will eertainly not be eary to arrange that wells already
in exigtence, even il badly constructed and dangeronsly gitn-
ated, should be given up; but that is not always necessary.
It will be comparatively easy in most cases fo to alter the
constroction of the well as to remove all danger of con-
tamination from above, It is only necessary to give to the
well ithe game protection, or approximately the same pro-
tection, against conlaminating percolations by means of
filtering layers of goil such as exist in the case of a simple
pump. To achieve this, one should proceed by filling the
well up to the highest water point with gravel, and over the
gravel with sand up to the very top. Here it is of course
asgumed that the well is already provided with an iron pipe,
or, if this is not the case, that it will be provided with one
before the gravel and sand are put in. In this way the well
ie turned into a pamp, with the advantage over other ordinary
pumps that its lower end dips into a layer which gives no
registance to the subsoil water. If it is propoged to keep the
water supply of the well quantitatively intact, in order that,
for instance, for parpoqes of extingnishing fires, a certain
guantity of waler should be at hand; there should then be
erected above the highest point reached by the well water a
congiruction of masonry or of iron capable of lifting the pro-
tecting sand covering ; but the last shonld never be lees than
2 metres deep. 1t is also to be recommended that the pump
should not be erecled immediately over the well, but some
digtance from it, and that it should be put into communica-
tion with the well a lead pipe. This would prevent the
water of the well, which when used for washing and other
domestic {-uripnsos becomes foul, from leaking into the soil
around. Wells protected in this or similar methods by good
filtering layers, give the same protection against the infection
of water ag i8 given by the sand filtration of the great water-
works. In fact, they really give a greater protection, for they
are not exposed to the many disturbances in the procczs of
filtration...... and are also not effected by frost. o much
attention is now being given to perfecting as much as pos-
gible.the water supply of the great waterworks that it is
important not to loge sight of the domestic water supply by
pumps and wells. By improving the wells in the manner
explained above, the egpread of cholera, in 8o far az it iz due
io water, can be restricted to a great extent. It is just inthis
regpect that a great deal can yet be done.”

How far the advice here given ean or should be followed I
do mot pretiend to eay. But it accords with ihe corrent
helief that iron tubing of a depth sufficient to have insured
its having passed through an impermeable layer into sand or
gravel water-bearing strata will at any rate be a means of
raising a water free from impurity at its source, since there is
no system of filtration equal Lo that which iz natural, and any
resulting iron in the water 8o raised can soon be elimiuated
by a ready precess of exposore and filtration.

I feel that having gaid so much T may now leave this matter
of shallow wells and pass on to consider other ways by which
water has played a part in the dissemination of typhoid
fever. 1t will be, T think, convenient here 1o refer to the im-
portant feature of fissures as leading to water pollution.

Frssvres axn TyrHoin FEvVER.

The existence of fi-sures is to be aceounted for in many
ways, as, for example, cracking of the groond by reason of
excesgive drought, subsidences, and the like. It will pro-
bably suffice if we give three instances in which fissures have
geerned to have oceazioned omibreaks of fever.

One is the cage of New Herrington (Mo, 176), in 1550 where
the connection of the fissure with pollution was quite acci-
dental, The outbreak formed the subject of a report by the
late Dr. David Page to the Local Government Board. Search-
ing for any possible source of p llution of the well with
which the diseaze had been associated, he found that owing to
gubsidences caused by colliery workings some fissures ex-
tended to a saiface near a farmhouse about three-quarters
of a mile distant from the well in guestion. He next found
by an experiment carried ont by means of a large quantity of
rﬂ]t. ﬂlitktl the fiesures Lad conuection with a staple feeding
the wells



Thnz he established the direet conneetion of the well and a
farmhonse, though he conld not demonstrate from what
gource the water derived its epecific quality of infectiveness,
Buat the existence of an underground ** feeder ” of the well was
a revelation to the local authority.

Another notable instance of a fissure, this time in the Chalk,
leading to a widespread digeemination of typhoid, was that
of Worthing, in 1893 (No. 19%1) where a well boring having
been begun the attempt to get a aujglplj' to supplement the
general gerviee had to be abandoned on aceount of a large
gquantity of water met with at but a short distance from the
gurface, and issning from a fissure nnder circumstances euch as
appeared fo point to the undesirability of using the
water. Nevertheless, in 153 the Town Council drove
an adit from one of their wells, and oddly enough,
met with the same gtream of wabter at a depth of
#2 feet, the inrash of water being 8o great that the
men in the workings had to leave their tools and fly for
their lives. Experiment with galt solution proved that the
water thus struck was surface water, and that in its near
vicinity there were leaky sewers which had been eonveying
the excreta of 1;ﬂahnid patients. The connection of the epi-
demic of 1yphoid with the water 5o oblained was established
by Dir. Theodore Thomson in his elaborate report to the Local
Government Board, I shall have to refer thereto at a later
stage. A glaring instance of the poteney of fizsures for harm
is that of Btamford in 1868 69 (No. 10), where cesspools were
pouring their contents by way of fissares into wells sitaabe at
a lower level. The late Mr, Netten Radeliffe spoke in no mea-
sared terms of the siate of the supply, but said that the town
had a subsoil ** in which the ordure of generations has been
ecarefally stored up beneath the dwelling houses,” Every well
in the town was pllm-od in dargerons proximily to sources of
pollation. One can hardly credit the existence even a guarter
of a eentury back of such a condition of things as that people
ghould be fonnd content to drink what was but a elightly
diluted form of their own excrement. Bub although I bhave
only thus lightly tonched on the ability of fissures to canse
pollation, it is not to be thought that I think lightly of their
importance ; rather [ have a very clear conviction that they
have a most significant bearing on the whole guestibn of
waterborne typheid. Onpe has but to lock over the re-
cords of the tabular matter to get the impression that the
relations of fssures and porosity of soil are together re-
sponsible for moch disease dissemination. DBut I must leave
the matter.

AD1Tz 1IN REramioN T0 TYrHOID FEVER.

I may, however, perhaps very conveniently here refer to
the eclogely related guestion of the influence of adits in
gpreading typhoid., Theee adjoncltz to water service have
been by no means free from blame in the history of water-
borne fever, and it will be well to show, by a few references,
in what way they have operated. In the case of Gunnizlake
(Mo, 82), in 1875, all the local condilions reauigite to the
spread of typhoid eeem to have been present.  The adit feed-
ing a regervoir was driven in porous =oil, and the groand had
g sleep gradient ; added to these points was the fact of the
orcmirence of two cases of typhoid, the evacuations from
which were thrown on a dust heap, the rain being excessive
just prior to the general outburst; the water having on-
doubtedly become specifically fouled by these patient’s ex-
creta.  Oor gecond instance is somewhat oot of the common,
being the now historie cage of Caterham (No. 102), where in
1879 a large epidemic was caused by specific contamination of
the water gervice by reagon of the purging in an adit of a
workman who was suffiring from typhoid fever. His motions
are known to have been copicus and frequent. A third case
to which we may refer is that of Worthing (198 a), just
mentioned in relation to its fissure. There was an adit that
had been receiving the surface water and the contents of
leaky gewers, and had not the Town Conneil driven the extra
adit of 1893 in the very direction in which the well of 1885
had been dug wilh szatisfactory results the town would no
doubt have been spared the loss of many lives and the ex-
penditure fiocco towards the extinetion of the typhoid
epidemic of 1,400 eages. Thege instances suffice to direct
attention to the importance of looking to it that adits are not
diiven indizcriminately and without having regard to the

conformation of the gronnd above them. In future it is lo
be hoped that when any sndden rush of waler is experienced
in the courze of driu‘inﬁ an adit the source of the incoming
water will be traced with exactitude, and that in every instance
the geological eirenmstaness of the locality will he mm
gtudied beforehand.  In any case it is sincerely to be

that adits will never he made in the vicinity of any system of
sewers., The case of Worthing illustratea the extreme danger
of well water derived from a district on which are sitnate
any aggregale of houses. Especially will this danger
arise where the geological conditions are suoh that fiscures
are liable or likely to oceur ; as for instance on the Chalk
formation.

LinovreoRNE TyraOID FEVER.

The instances in which the carelessness of workmen has
led to serious gpread of typhoid fever are by no means rare,
and they may be considered as cases in which the disease as
a wnt.e.lrgome fever ghiould never have been heard of. 1 may
quote two instances in which outhreaks have andounbied]
been caused by the mediom of workmen, and one in whic
suepicion attached {o this means as & method of The
first is the case of Eagley and Bolton in 1876 (No. 85) where
fouling of a brook used for dairy pu s at a milk wid
hmu%lllt. about by the evacoations of workmen, there being
abundant evidence of the use of the banks and bed of the
brook for porposes of defmeation by individuals who had
suffered from diarrheal disorder suspicions of t.]r]llhuid 3 this
latter disease being subsequently apread by the milk from the
dairy in question. The second instanee is that of Caterham,
previously mentioned, in the early part of 1879 (No. 102), wheie
a workman in the workings fell ill of enterie fever whilak
employed in an adit between two deep wells, and who speci-
fically contaminated Lhe workings by his frequent and
coplous evacuations. Upwards of joo cases resnlted, wilh 21
deaths, In the third instance, that of Worthing in 1803,
and already referred to (No. 108 @), the health officer of the
horongh fl}r. Kellyd had in his possession evidence of the
fouling of a new heading at the waterworks, snd inﬂmtak{
connected with the epidemie, by workmen. Such excrementa

llution as he knows to have taken ]:lm;sa wag regarded by
iim as perhaps accounting for the early manifestation of the
dizseage, but no evidence was fortheoming 28 to any typhoidal
illness among the workmen, thoogh the entire absence of all
mild attacks amn:rnﬁ them cannot, of course, be completely
vouched for. But however this may have been, enough has
doubtless been said to show what a serions matter it is to be
depending on the good health and good conduzt of men
employed in workings having relation to waterservices. Thak
the: ehanee illness of one man can have as its consequence the
amount of sulfering and death which were cansed in the first
two instances refenied to above is not a pleazant t.hnu?ht,
and the difficulty of guarding against recorrences of a lik
gort is not the least unpleasant part aboul the matter. The
past cecnrrences of this kind seem to call for serious noticeat
the hands of employers of labour in such undertakings as
waterworks, with a view to the issuing of stringent instrue-
tions to the men that the ealls of Nature are on no accoant o
be obeyed excepl in places set apart lor the purpoge, and it
ghonld be the businesas of some sanitary oflicial to see to it
that such places are provided,

WaTER CONTAMINATION BY LEAKY BEWERS.

The importance of having a sewerage system that shall be
free from all defeets of construction cannot be overestima
The evil consequences attending the use of sewers that ha
been found on examination to be leaky have been on only
too many oceasions gadly evident.
I may refer to five instances ghown in the tables to be
lighed later. The cazes quoted cover a large period of time, 1lins
giving the idea that the dangers are
a quarter of a century age,
condition other thsan water supply counld be found which
conld be made Lo fit the cirenmetances of a fever prevalines
which in its earlier manifestations attacked only those
persons contuming water from one ticular service. The
curions part of the matter was that the hovses affected wera
supplied for only one single day with the implicated water
that, namely, from a high-slanding reservoir previously filled

Ag illnatrating this poiltr: ;
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with water from a new well. This well was sank throngh a
sgtratum of Chalk in cloge proximity to varions sewers,
one of which was found to leak in several plsces, almost
certainly polluting the well, The second instance was no
less corious than that just named. At Bramham Collsge,
near in March, 1860 (MNo. 1
typhoid cases broke out simultaneously, most of them in
bateiners. Inquiry a2 to the cauee led to discovery that a
: lrghﬂuﬂud carried the excreta of two imported cases of
~ fever over a solt water tank, and that at this point it
. was ng off ita contente by way of a rat-hole, the con-
* taminated waler of the tank in torn leaking over on to the
stonework of the adjacent well, which farnished the sapply
of drinking water to the College. An instance of a disgusting
character was that of the Newlyn outhreak in 1880 (No 113,
where all the early cases were in consumers of the water of
the “lown well,” no olher eondition in common being dis-
coverable. Between thiz well and a contignous and solitary
main drain there was free interchsnge of contents.  Another
cirenmatance that dubs this case as a bad one is the fact that
the outbreak was kept from the knowledge of the eom-
minity by order of the sanitary anthority. A Hagrant
ingtance of groes insanitary conditions was that of PFare.
ham, in 18-5 (No. 162), where in conmection with a
smart outbreak, numbering some 150 cases of typhoid,
it was disc that water maing and sewers were
‘actually in direct relationship, whilst there was also
ks 17 melr continuity existing between service
. pipes and watercloget pans ; morcover, the water sapply was
h&h‘m - Ishaliin thiarplnca only give one more refer-
ence to the terrible resulis ullnw:inﬁ npon the retention of
~ leaky sewers, this last one being still fresh in the minds of
~ most people. I refer to the epidemic at Worthing in 1893
 (No. 1984). Here, as has been already shown. the epidemic
d ¢ relation with a fissure in the Chalk, the fissure lead.
‘iog right down to a heading of water which had become
: wmg polluted, and had in turn conlaminated the whole
kU wilh which it was connected, The causal relation-
:&“-H gewers to the epidemic is most marked, secing
that the den multiplication of carea in early July is to
be attributed with much probability to the pollution of the
- heading in question by the excreta of typhoid patients ear-
- ried by defictive and leaking drains on either side of the
fegure. The cases in April, May, and June, the exereta

- from which would
lew in number, an

, & large number of

rn!s along there sewers, were by no means
the probability becomes almost certainty

when we consider the circumstances aroond the rent in the
Chalk into which theze specifically contaminated sewers were
6 Lo disgorge parts of their contenls in guch a position as
render the pollotion of the water muoeh more than likely,
circametances of this mo:t nuhappy outbreak are ren-
ed the more regrettable when we remember that the reten-
n in their place of old leaky, disused sewers played no
nimportant part in the pollution of the ground around the
pd. water-bearing etrata in which the heading of 1803
riven immediately below the spot where lormer attempts
ionstrated the presence of doubtinl water,
3 it i seen how great is the causal relationship of
gewers and waterborne typhoid. The lesson has been
v t_qtu’g'ht. that the utmost care is ealled for in Lhe laying
r8 in the vicinity of either waterbearing soil or water
- Not only, however, should care be exercised in the
if gewers and drains, but where there is the slightest
8 of the leakage of their contents finding a way to the
' gervice, more than nenal attention ghould be bestowed
oge fections of the system, I shall have occasion to
k on this subject in connection with other outbreaks of a
racter not far removed from those of which I have been
ere treating, and where the sewerage has had much to do
Wiih [ prevalences,

1 Barn, Hypraxts,
~_ The use of these contrivances has more than onee been
g_# med a likely means of disseminating disease, since in cer-
tain eircumstances they allow free ingress to water mains of
detritus from roadways. Indeed. apy filth in the vininitiv Can
gain access to the hydrant box, and, duri eriods of inter-
- mission of water gervice (when the Lall wnuugl naturally [all),
"B.qﬂlllum within the hydrant, to be sucked thence into the
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maing at the first opporiunity. Dr. Franklin Parsons, of tha
Local Government Board, has dizonssed the theory of in-
fection of water pipes which have been fitted with ball
hydrantg in his report on entervie fever which occarred in
Cowpen in 1836 87, the report, however, only being made
after the lapse of some four years, in 1800, He shows that
there may well be danger in the use of such hydrants, as they
are g0 arranged that with any loss of presgsure in the main
ihe ball must of necessity fall. when no obetacle remaing to
the ingress of either air or ligonid into the pipes. The
hydrant 12.a vertical branch pipe, containing a gutia-percha
ball, which onder ordinary circamatances is kept prezsed by
the water against an orifice sarrounded with an india rubber
seating, go that no water can escape nor air or water enter the
pipes. In these conditions it ie not to be wondered at that
the lowering of that pressure on which depends the retention
of the ball in its proper position should be a distinet danger.
At Cowpen it 2eems not to have been a rare gight to witnesa
the contents of ashpits—incloding night soil—standing over
the iron boxes of the hydrants doring periods of emptying
thesa receptacles. Where the maing were laid with steep
gradients there wonld be the greater danger of insuction of
wir and filth, the hydrants at the npper end of the main being
in a pugition sach as would favonr the enfry of liguid, ¢ te.,
vepecially where, as in Cowpen, there was frequent lack of
pregsure of water serviee on acconnt of shortness of supp'y,
ir. Parsons could not but think the danger a real one, aqd
this had evidently been the thought of the local anthority,
singe they had brought in the practice of sending round a
man to gee that all the hydrant boxes of any section to be
turned off were clean. [ have not incloded an acconnt of
this experience at Cowpen in my appended summary, as there
wasg diflerence of opinion as to the exact canse of the outbreak.
But I maywell refer to the theory put forward in the cage of the
Worthing epidemic of 1803 (No. 1988), where the action of
ball hydrants was called in gquestion as possibly elucidating
the myslery attending the ontburst of typhoid at Weat
Worthing and West Tarring, where ball hydranis were in nse
on falling maina. Dr. Theodore Thomson, in his report,
says that the boxes were often the receptacles of filth, which
had gained aceess by way of the keyhole in the box. And he,
by actual inspection, found that when the engines had for
gome houra ceaged pumping, the majority of the balls had
fallen, thus permitting the ingress of infective material from
the roadways. Buat no positive evidence that contamination
of water maing had thus been brovght aboat could be found.
Nevertheless, the danger is sufficiently appreciable to make
it a point of insistance that no maing ehonld be permitted to
have affixed to them these undegirable apparatus. Worthing
itgell had retained them, notwithetandiog that the health
i flicer (Dr. Kelly) had in 1392 attribated a localised ootbreak
of typhoid to infection of maina in the same vicinily as waa
in guestion in 1803, through the instromentality of these
ball hydrants.

WarTerR-MmA1w LEvELSs A¥D Tyraoip FEveR.

One ecan readily conceive that there are circumstences in
which the guestion of levelzs of water mains woald havea
very important bearing on the incidence of fever distriba-
tion in a district which had been invaded by walerborne
typhoid. This point has been already referred to in com-
menting on the onibreak at Worthing of 1803 (No. 1948),
where the diceasze in its incidence on West Worthing and
Weat Tarring fustened on thoze portions which laid low in
relation to the water maing. The theory held there, and
generally in respect of localised outbreaks of a like nature, 18
that any material gaining accesa to the ancharged water
mains would, a2 a matter of course, gravitate to their lower
levela. That this theory is a tenable one no one would care
to deny. Buot there is another way in whish che levels of
waterpipes are geen to have a probable cangal relationzhip
with typhoid, and that is that only ore section of a water
gervice may be polluted, and that this particular section may,
on account of the level of the distributing reservoir, be
capable of distribution in only a circumscribed area of the
digtriet served by it and other soarces of water, That the case
here supposged is not a mere hypothesis is geen from a congide-
ration of the circomstances attending the ontbreak of typhoid
at Alherstone in 1893 (Mo, 1999, where the disease was related
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to the contamination of one section only of the public waler
gervice, That the ontbreak was one of a waterborne char-
acter leaves no opportanity for question if the data be looked
to, and that one portion of the service was implicated i aleo
amply demonstrated by the fisures which Dr. Whealon, of
the Local Government Board, 13 able to adduce in favour of
this thesiz. Of the circomzstanees leading to contamination
of the particular water I shall have to speak in other connec-
tion, suffice it here that the contamination was fally made
ot and that we have now merely to congider the part played
by the means of distribation of the water,

Looking to the interest attaching to this onibreak I have
introdaced a redoced plan of the district atfected from Dr.
Wheaton's report, with a view of leading to a better under-
standing of the bearing of the levelg of the epidemic area to
the onthresk. The portion of the plan shaded most deeply
eonstitutes the “ epidemiec area,” and lics at the lowest levels.
The implicded (- Oatwoods ™) water ran inthe pipe terrminat-
ing at the Greck erosa at the junction of Bonth Street and
Station =treet. Duaring the time of chiel epidemic manifes-
tation of the disease thiz water was nightly turned into the
maing by being joined to the remaining pipe in the Coleshill
Foad, the other ** town " waler gervice %eiﬂg rightly turned

0 Epidemio Area: deeply shaded
..... twoods water p_:}m

— Towr Waler pipe

2+ Ouiwoods water pulilic Tap

=
CAMAL ]
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Prep From TRE
OQurwoops TANK
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R
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BRovgH FLAN oF THE Towy OF ATHak:TONE SHOWING 1THH
Maiw BErreers AND WATER Malxs

off on arconnt of fear of water famine if it were allowed to be
ennstantly flowing to the distriboting maing. In these eir-
cumatances and in view of tne large amount of water nsed by
the residents of this portion of the town, there wounld be
almost no walter in the mains when the implicated * Quk-
woods" waler was tarned into the pipes each evening.

‘gpecial incidence on adult males. The evidence here given

Now the levels of the district are sach that this * Qut-
woods * waler oh admission to the maina would flow first of
all to the distriet north of the Greek cross, namely, down
Station Street, uander the railway to a dead end at the foot of
the canal bridge at Watling Btrect and along the northem
hall of Long Streel hﬂckiﬂ%ﬁh&hi]l Btreet and thence to its
original starting place. The levels respectively of the Ather-
gtone maing and of the sonree of the Oubtwoods water were
such that little if any of the water thes admitied from Ount-
woods eould, having regard to the pressure, reach the dis-
trict sonth of Coleshill Street. In respect of these two dis-
trietz thus naturally formed for parpozee of water di-tribation *
I'e. Wheaton says that the difference of level between the
dead ends of the lwo was seven feet.

“ Water could therefore circulate round the northern 1 !
when the preseure would not suffice to enable it to circulate
round the soathern loop......1f the whole system of mains l|
were gnpposed to be completely emptied, and a emall body of
water then tormed at low pres=ure into the main leading from
the reservoir, the water wounld fill the whole of the northern
loop, including the long main ending in a * dead end,” before
any of it would psss inte the southern loop.” The loeal
gurveyor was of opinion that the pressure was never such as
to carry the Ootwoods water into the mains in the south-
western portion of the district. The locality, being inhabited
by people who in the nature of their occupation had Lo rize
early, was one in which they would, in drawing off water at
an early hour, be more likely to draw off the Outwoods water
than persong residing in other parts of the town. And in
addition, as in some way perhaps showing cause for undoe

revalence of typhoid in this loeality, the residents had the
rountain at the Greek eross to which to resort for this same
Outwoods water, The season doring which this water was
nightly turned into the mains was but a short one, but while
it lnsted mo less than 93 per cent. of the nomerons cases
ariring oceurred within this epidemic area; in the next foar
wieks as many as 83 per cent. so oecurred. There was a

seems to me to be !prvl,t:.r conclusive of the cy for harm,
within the special area of epidemiecity, the contents of
the low lying waler mains, whilst the configuration of the
ground saved the closely adjacent gtreets from ahlrll:ﬁ the
game fate. Bat yet another factor in the continuance of the
fever in this eame northern low-lying ecction of the town hag
to be considered, 1t ia that the epecific poiron havi
admitted to the maing may have become multiplied in the
long pipe ending in a * dead end” at the canal bridge. Ata_
point where the dip of the pipe takes it under the railway
the depression is such that the aceumulated water is perhaps
never wholly drawn off, the germ of the disea-e inereasing imn
the stagnant water, to Fe distribated every time the water
newly admitted into the main came in contact with the
gtagnating contents, eonstant mizing of the watérs at thia
point leading to conlaminaticn equally constant, Ilere,
inde ed, we learn that the water from the main was entirely
diguged on sccount of 1ts having a nasty taste, go that miy y
direet evidence ag to this theory cannot be found. Buk it is
a feasible one. :
It is eagily to be coneeived that when water wag rapiﬂ?v.
drawn from the mains, some of the stagnant water from this
depresgion conld be in this way drawn inte the loop supply-
ing the epidemic area and consumed there. That the eir-
cumstances of this most interesting occurrence of typhoid
fever at Atherstone afford indication of a special denger
attaching to low lying localities at the periphery of a wat
gource, when #peeifically contaminated waler is distriboted
thereto, admits to my mind of no doubt. The incidence of
fever on low-lying streets thus circomstanced both in this
cage and that of West Worthing snd Weet Tarring having
been so ably described by Drs. Wheaton and Thomson,
ghould lead ganitary officorg, when incidence of a like nature
comes within their ken, to ascertain whether water m?
not be concerned as a medium of canee and spread,
and whether the local conditions are such as to have
led either to gravitation, with chance of gubsequent & A=
tion, of infective material to the lower levels of the distribat-
ing mains, or to the gravitation of water alveady pogsessed of
intective quality to the low level terminal pipes, and to thege
alone. The matier will arise in the next ing treated.



IxsroTIion oF AR, ETC., INTO WATER Maixs,
pan be no question of the vast amcant of harm to
ecanged in time past by the action of imperfect water
nains and pipes in admitting morbific material both daring
intermissions of water eervice and when running * fuil."
The possibility of the entry of such material when intermis-
B water was known to have ocearred was never muoch
il indeed it ever was donbied ; but the theory that
~ mains ranning fall could also act as means for conducting
t 'ﬂéﬁh material by lateral insaction has not been held as
 proven for very Icl-n,E. It ig the knowledge of the now well
-stablished fact that pipes incar this danger even when the
mal water pressure is maintained that gives especial
wignificance to the operation of such a sabtle foe to the
- health and life of man. We now know that when water is
: throogh a pipe with great velocity, where there is
greatest velocity there will be a partial vaconm; and if the
pipe chance to be placed in communieation with the outer
air—whether by accident or otherwige—there will ensoe
ttrong insuction ; the greater the flow of water the greater
being tha&m of insuction. Bir George Buchanan has well

st of the'case in ita relation to diseasze
cansation in
material

nggluﬂug words : Speaking of indranght of
" al having occarred through apertures in the sides of
; Eﬁmmnmg full, he said: ‘(1) 'T‘ha lateral incarrent is
reely produced when the water pipe i descending, and
- when the pipe below the hole is unobstrocted ; (2) il the
- force of waterflow in a descending pipe be moderate, a
mmlw 0 e degree of obairaction below the hole does not pre-
vent the incarrent ; (3) in horizontal pipes of uniform calibre,
~ when the flow is strong, or the pipe beyond the hole is long
7 the end of the pipe is at all tarned upwards, the in-
et doeg not take place ; buk (4) momentary interference
& tergo, or momentary reduction of obstruction,
lows a momentary iccurrent through the hole;
at through a lateral hole takes place with incom-
greater ease when the hole i made at a point of con-
of the water pipe.”
'now to reler to some of the principal instances in
- whi ga tion of morbific material inte water pipes has
%ﬁlﬂﬂ to have direct causal relationship with oatbreaks
: hold fewer. The case to which I wounld first direct
attention is that of the historic ontbreak at Sherborne in
873 (No. 53), investigated by Dr. Blaxall on behall of
Local Government rd. Hera it was found, after
I stady ol tha facts, that the dizease had been canged
netion of air into the serviee ]pipea from eloset pans
intermigsions of water supply, typhoid fever being
al in the town. There was gudden appearance
fewver, after a nightly intermission of the gervice in the
preceding this epidemic manifestation. During the
prevalence the ratio of attack on houses on the par-
water gervice was 29 per cent., a8 compared with only
the other services. The lesson taoght by this invasion
town was not learned in vain, as the sanitary anthority
work to repair the defects brought to light, and the
mmunicaiion between water l!I:upes and clozets was
cat off. Bot that the work had not been thorough
'iu:tunutel.r shown by the occurrence of cases of
d snder identical conditions in 1882 (No. 135). That
‘manifestation was limited as it was may fairly be
to the activity of the sanitary anthority in the
the intervening years. The oulbreak was eonfined
hounses, or rather three of four houses, having one
D in common, namely, direct connection of closet
and water pipes. Now the sewers of Sherborne had
y apen to infection by the excreta of antecedent
d cages. The direct connections in these houses
the only ones remaining in the fown so faras I can
¢Y.  There were ten attacks in the threa (school) honses
vaded, the fourth, escaping, house b&nf inhabited
8 only, and these non-water drinkers, all those attacke
B, on other hand, water drinkers,
¥ nextk illngtration is that of Hull in 1874 (No. 73), when
w a number of typhoid cases arose in cir-

very lu:%:n

_ 8 which led to confident assumption of drain air as
, mm epidemie. Dr. King, the investigator, had
R edon drawn to the vast amount of air expelled from

on the opening of some of the taps, this air at
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times emelling offengively. The smell of the water wa= alzo
complained of as it left the maina. This air was, Dr. King
felt convineed, drawn into the maing in their course along the
sglreets in close proximity to the sewers. He had every reason
to believe that both foul air and fonl matters had ample
facility of entry to the pipes and maing, The waler service
wae especially intermittent abont the time of the epidemic,
In the case of Owver Darwen in the same year, 1574 (Mo, 75),
there was widespread disaster through the fanlty construc-
tion of & water conduit. Upwards of 20 attacks were hennd
of all classes being affected. The particular way in which
contamination of water was brought about was by entrance
to a waler condait, having imperfectly gecured jointa, of the
contents of a watercloset drain of defective constroction and
rhoked condition, sach contents consisting partly of excreta
from an imported case of typhoid. The suddenness and ani-
versality of the epidemic i8 shown by the fact that some
1,600 cases came under treatment within a space of three
werks, At Tideswell, in Derbyshire, in 1876, Dr. Thorne
Thorne chronicles a emall outbreak (No. 86), canged by inane-
tion of specifically fouled air into a small water main by
means of an open tap leading from a eloset pan in which the
exereta of two typloid patients had been cast. The last
illugtration which [ need give in thiz connection is that of tne
well known epidemie at Monntain Ash in 1887 (No. 165), and
which was so [ally investigated by the late Mr. John Spear.
From July to October 515 cases were recorded, 31 proving
fatal, and 83 per cent. of the attacks being among con-
sumers of the pablic water supply. O 321 honses sup-
plied from a particular main below a defective joint, to be
referred to later onm, 57 per cent. were invaded. In the
“* gpidemic area " drawing water from this main, 88 per cent.,
of cases occurred, against 12 per cent. in adjacent locali-
ties, Moreover, there were many who, haviog suffered
ontside the epidemic area, nevertheless confracted the dis-
ease within that area. The evidence which Mr. Spear brings
forward in support of his contention that the epidemic was
due to contemination of water mains is both strong and
plentiful. I need not here follow every step of the way by
which he ultimately srvived at the coneluzion that the mis-
chief must lle within a very nsrrow compass: nor need I
reprodoce all the data which go to fortify his thesis. Suffies
it that by very careful inguiry and logical reasoning Mr.
Bpear eliminated all known canses of typhoid other than
water ; and by elose study of the facts as they were seen Lo
arige in relation to water and fever as can=e and effect, he
goon saw that the "epidemic area™ wag limited to a most
circamgeribed portion of the district. Having found that
the area was thus limited, he set to work to discover the
particular factor acting as the verd causa of the epidemic. Mr,
spear established the point that the factor in qoestion was
a pollated water main—the Oxford Street main—and forther
that the eommencement of the gecond 160 yards of this main
was the place at which fever infection, s;a.ining aceess to the
water, wonld avail to produce an incidence of fever upon
houses such as actually showed itself. * It was almost per-
mizsgible to hope,” says Mr. Bpear, in view of the evidence
addoced, “that one counld have foretold the very spot at
which to find adefeet in the Oxiord Street main permitting the
entry of specific contamination.” There were, however,
difficulties in the way of such precision. The Oxford Street
main was relaid in 1885, in & very careless manner: mostly
at night, and by private contract. * Accordingly the main
was carried, without any epecial precantion, immediately
above, alongside, and even through, old rubble drains ; and
when, in the course of the trenching, pipe draing were cut
throngh, no trouble appears to have been taken to replace
them.” Inthis main, and that of Henry Btreet adjoining,
leakage was discovered at ten different places. Ag one result
of the careless laying of the Oxford Btreet main, it was
at different points from time to time bathed in refuse
matters: and habilually, at ecerlain points, in sewage-
contaminated air. For the rest, I guoie further from Mr,
Epear's report : S .

“ At any time of intermission it is plain that the leaky
water pipes were at liberly to discharge their contents
thmugg any opening at a lower level, snd that they would
convey, not only euch water as remained in them, but those
malters alzo which entered at the points of leakage. In
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ghort, the leaky pipes wonld act as so many means of drain-
ing the ground in which they were placed. Passing throngh
ur alongside old rabble calverls they would take op foul air
and liguid from these enlverig and from the goil around, and
would deliver these matters at low levels (if not daring inter
mission, on the first renewal of gapply) for consumption as
'drinking water.,” Intermission of water current, however, is
not by any means essential to the introduction of foreign
matters into water pipes. Under various physical conditions
very powerful insuction of exteroal matters into a fall flow-
ing water pipe can take place. Some of theege conditions were
mneidcmg in a departmental report on Croydon in 1875
Buat the fact of this lateral insoction into water pipes ‘ran
ning full® is pot wniverzally known, and certainly iz not
known as it ought to be to many of the engineers who under-
take the responsible business of laying water maing and
other water pipes. The circumstanees of the Oxfod Street
main are such as would appear to well fulfil a nomber
of the conditions prodoctive of lateral incorrents doring

the continnance of general water flow. It is a de
geending pipe from  its commencement to some 120
yards below Oxford Street; there it 18 carried in,

in full diameter, to large colliery workiogs, where for the pur-
pose of supplying boilers, locomotives, ete., it has been the
ecostom to take from time to time very large draughts of
water., Again at the commencement of the main, a twin
branch (6 mech) from Pryce Bireet is given off to join the sys
tem on the other gide of the river. Usually, T am assured, no
flow of water oceurs through this i.-ipd!, but under cireum-
gtances leading Lo diminished supply or larger consumption
on the Caegarrow side, it wonld be, perhaps, suddenly fully
drawn upon. 1t results from the foregoing obzervations that
during intermissions of the service, large contamination of
the water of the Oxford Btreet and Henry Bireet mains must
have occarred, and that contamination, althovgh on a com-
paratively minute scale, during continuance of supply is prob-
able. Chemical analyziz of the water, and etill more micro-
gropical examination, afford important confirmatory resalts.
D, Dhaprd, to whom samples were sent for analysis, reporta
that water taken from ahouse tap in Henry Btreet, before the
nighily intermission of service, was pure, while that from the
same tap after intermizsion gives evidence of animal con-
tamination and of the appearance of low forms of life.
Waler from a tap in Victoria Street (Miskin) showed
ﬁililnilr:lrdtl.i:rinmlinu both in the night and morning sap-
plies.

CeszrooLl. Porruren WaTen.

Cne might be guoite sure that such abominations as cess-
pools would not be without evidence as being the means of
cansing pollution of water and consequent diseage, If I
quaote only one instance it iz not becauge there are none other
that 1 could refer to, but only that the example is one of far.
reaching harm wronght by one leaky cesspool. That cess-
poole, of whatever construction, should be allowed to persist
is bad enough, but that leaky contrivances, whoge chief aim
geems fo be to rid themselves of their contents, should be
permitted to be made is a blot on our sanitary eseatcheon. 1
am woell aware, of course, that the guestion may be asked,
What is to be done where sewers are not available, and where
honses are not aggregated together in any number? I would
makc anawer, AL the worst construct a cesspool that is water-
tight, and sach that its contents shall be easily capable of
being emptied at short intervals. But in the caze of the out-
break of typheid at Tolearne, near Newquay, Cornwall, in
1873 (No. 1(4), a cesspool had been built in a loose goil, and
not only so, but was in a leaky and altogether ill constrocted
condition. So sitnate wag the well that gerved the terrace of
houses making use of this cesspool thatthe contents of the
latter goaked into the well; Lle residents were therefore
virtually drinking their excrement in a dilated form! In
this outbreak 18 cases occurred in three houses, 12 ont of 18
persons being attacked in one honse. It is no wonder that
the model by-laws of the Loeal Government Board which
lm'l.r.e. relation to the constroction of cesspools should be of
their present strict nature; and it will be well when those
authorities who feel unable altogether to discard cesspools
ehall have not only adopted ouch by-laws, but determine to
enlorce them.

Frosr axp TeEiw 18 RELiTion 1o Tyrmoip FEvER.
That such factors as frost and thaw shonld have any direct
bearing on waterborne typhoid seems, haps, at firat sight
unlikely ; but a closer study of the subject will soon
that these are very important factora in the spread of fever.
I ean best demonstrate this by reference to instances in which

they have seemed to play a part. The first case to which I
make reference is Malpas (No. 27), where in February of 1871
a case of typhoid fever proved fatal while a hard frost was

prevailing. Ho severe wag the frost that no waler conld be
obtained from the works. But goon after a thaw set in * the
aewngﬂirﬁgalﬁﬂ surface of the fields waz thawed, and the
inhabitants began to drink water just adulterated with the
pent up sewage of weeks,” probably infected by haman
excrement. A month after the first fatal ¢a @ the diseasze
snddenly broke out in all parts of the village. Only those,
however, obtaining water from the lower portiom of the
village were attacked, their supply being taken after it had
been conducted through sewage-polluted meadows.  School
children from oulside who were attacked were both con-
sumers of the implicated water and nscrs of the infected
school privy. A very remarkable outbreak was that at Cross-
hill, in 1875, the village of Eaglesham also being involved

No. 76}, and one in which a hard frost and subsequent thaw

ith had part—the first as a retarder of the prevalence and
the latter as the means of rapid spread of the fever. The
Tacts are az follow :

Typhoid attacked the inmates of a farm in Novemb r
duriug hard frost which lasted some five weeks, The stoola
of at JEi{-ml’c. twenty patients from adjacent houses invaded a
month later were cast into priviea which drained—as did also
a dong-stead in the farmyard—towards a streamlet forming
the water supply of another dairy. The houos g just men-
tioned got their fever andoubtedly from use of water from
two wells which canght the soakape of the infected dung-
stead at the farm fir-t invaded. ‘hilat the privies thos
infected by the typhoid excreta remained frostbound no
harm followed this dizsposal of the dejecta; bukt when the
frost broke and the accumulated privy contents were swept
into the streamlet, then fever began o guickly assume ugly
proportiens in the consamers of the milk of the dairg making
usge of this spreifically poisoned water. © Of 262 families using
the implicated milk of two farme which had a polluted water
supply, no fewer than ™ were invaded, against only 18 of
242 oLher families, and of these 18 no fewer than 10 oecasion-
ally partook of the milk in question. The area covered by
the ontbreak was somewhat wide,

Much later we have the case of the fever outbroak at King'a
Lynn (No. 183), to which I shall have oceasion to refer n
in other connection, and where typhoid exoreta from a series
of patients were cast daring frost usun a garden, and were
garried down by heavy rainfall and melting snow to the
river Gaywood which flowed at the bottom of the garden in

westion. The water supply ia drawn from the river, whi

us received the specific poison of typhoid. The ontbreak
was ol vast proportions, and waa preca muech digrchoea,
the data leaving no doubt a: to the epidemic being of water-
borne origin.

The lezson fo be tapght by theze ocourrences is L‘h&%
though frost may seem to make safe action which wonl
be congidered uneafe in ordinary times—such as the throwin
of excreta on privies and the Iihe—iﬂ that the germa
t¥phoid are as aclively potent for harm after endurance
through a time of exposnre to the agency of frost as thoogh
they had been newly cast on the receptacles, from which they
have to be ¢jected later by the action of heavy rains and the
aceompanying thaw. The farther lesson ghoold be learned
that all exereta shonld be p-rq?m! treated ere they are dis-
?oued of anywhere. Only as lately as 1808 Dr. Broce Low,
nvestigating an outbreak of t.rghoid fever in the urban
district of Shildon and East Thickley, in eo. Dorham, had
oceagion to refer to the practice of throwing the dejecta of
patients on to privy middens in an untreated form, as having
contributed to the spread of the disease. And, apart from the
action of thaw following frost in regard ol privy middens thus
apwiﬁca’llg infected, there is the further danger of the poison-
ing of food sapplies in adjacent larders and living rooms
the efflavia from these filth receptacles ; one instance of mi
infection, with consequent spread of iyphold among the

1




stomers of the dairy, being much commented on by Dr,
uce Low in the very report to which I have just alluded,

; Rams Bromms 18 REnation 1o TyPmomnp FEVER.
- Hear akin to the matter just left is this of rain storma, since
‘it frequently happens that a thaw is accompanied by rains,
helping the more quickly to canse the germs of disease to
¢l over the nd in the direction of water sapplics.
n storms E:ave been very polent factors in the spread
phoid I shall be able to show by a few references to out
‘breaks which have resulted as a corollary of their ocearrence.
At Nupney, in Bomersetshire (No. 43), Dr. Ballard made
inguiry into an onthreak of typhoid in 1872, which was the
resnlt of careleasly deposited excreta from an imported easze,
and from others which followed in the house. rAVY rains
‘eame which had as their consequence the wauhinglinm abrook
of the excreta in question, the brook forming the source of
 waler snpply. Aclual exerement from patients was finding
ita w iglto the brook for several months half & mile above
the v With the carting of good water to the village the
direaze soon disa . At Armleyw, in 1872 (No. 44), a well
nsed by a dairy was sunk in & porous soil, and 8o as to favour
llation h{ sewage matter. Evacuations from a case of
Ep'hulﬂ at the farm were thrown on to the dung heap: and
- piter copions rains, such as would render pasy the percolation
of infective matertal_l t.l::I the water, the EE}'HH?EEHE' to
operate, ceasin B0 Iar as costomers o e dairy
were mmmﬂ,"a fortnight after the um|IJ handle
was chaioed up. In the same year, at Hocknall Torkard,
where typhoid was endemic (No. 45), the digease became gud-
‘epidemie alter rain storms which washed the contents
privies and middens into the wells and streams whence the
pter supply was drawn, True the people were also breath:
- impure air ard living in damp houses. My last refer
ce has to do with an cutbreak seven years later in Alcester
; %inmbigﬂed by Dr. . H. Fosbroke, the health
In Avnguet heavy foods eansed washing of foul mat.
from privies and the Like into the already polluted sub-
wells. Indeed, the privies and wells were abike over-
pd. rains. Consnmers of the poblic water service
‘all the casges being in well uzers. The danger to
wells here depicted muost ever remain while methods
ment gach as have been deseribed are permitted to
btain. Whilat people harbour filth in the near vicinity of
:ﬁ:anﬁat the same time draw water from surface wells
tf ely adjacent to the filth receptacles referred to, the

oil

ing interminglir g of con'ents must ever be a factor to
contidered iniracing out the canse of disease prevalencs
aces thos circomstanced. I'cople musk not expect to
ge 1wo nelghbouring holegs, the one ag a cesspool and the
er ag & well, with impunity, or without sooner or later
pay a heavy price for the uncleanly proceeding.

4Ge Iheposar 19 Revarrox 1o Tyemern Feven,
nroblem of how to dispoze of sewage in such manner
- ghall not capse noisance or pollate waterways has
m a difficult one for sanitary suthorities saccessfully
. More especially does the guestion abound with
ties in places far removed from tidal waterways., As a
ea.coaet towng hawve little trouble ag to how to get rid
liynid sewage, eince tides favour the means of in-
digposal of the sewer contenta, Time and again has
al of eewage in situations dangerous to water sup-
the canse of typhoid ontbreaks.
istancing the way in which sewage efflaent has led to
ad of enteric fever, I refer to the cases of Lewes and
In the first-named place, Lewes (No. T1), Dr.
& Thorne made inguiry on behalf of the Local Govern-
t Board into an outbreak, comprising 480 cases, which
bad several features of importance. First of all the preva-
leénce was the indirect result of the accidental action of some
children in leaving open the tidal walve of an inlet pipe
cvircumstances now to be degeribed. The sewage
red into the river Ouse. This river,
g thus was, had tidal relations with a stream
'h was at times need as a enpplementary sonrce of waler
Iy for the town. New the inlet F;Fe to which was affixed
valve, which had been playfully left open, was that which
ed water from this Ouoase-pollated gtream, and {he
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time at which the valve had thua been left unprotected was
one of such tidal conditions as allowed of free ingress of water
from thiz etream. A fortnight later typhoid auﬁdenlj' broke
ont in consumers of the poblic water service, and despite
other canses of spread when the disease had fastened on the
town, there were no lesa than B0 per cent. of attacks in con-
snmers of this water from August to October. And it eeems
certain that other suilerers, who habitually drank well waler,
also at some time belore the attack, partook of the public ser-
viee,

The second instance, that of Beverley, was of a different
class, having reference to the disposal of the sewapge of an in-
stitution on land not far from the town well (Ko, 152). The
sewage was disposed of by irrigation at irregnlar intervals,
the field thus treated being contigunons to both well and
regervoir. Cases of typhoid had oceurred in the institvtion,
and it is held that the specific poison of the disease had been
carried with the eewage over the field and thus into the well,
The evacuations of the patients were thrown untreated down
the waterclosets draining to the field in question. The oot-
break in the town was both sadden and wideepread, 66 of the
firat 63 persona attacked being consumers of the water from
the well near the sewage field. Theevidence against the well
water was moet conclosive, and the meana by which it ag-
qaired its poisonous guality admit of bat little doabt.

Here, then, in these two instances of differing methods of
eewage digposal we have examples of the way in which
dangerons condilions may aise through the water carriage
gyatem in our towns, The whole sabject of eewage disposal
is mach too large to be discussed here, bot it may be laid
down as a rale which shonld never be departed from that all
gewage disposal works should be sofar away as to render them
abeolutely harmless Lo any water supply that may be in their
neighhonrhood, gathering grounds being specially held in
mind in determining open the spot at which the disposal
ghall take place. The law, indeed, in this respeet seems to
be open to muoch improvement, gince as matters stand it ap-
pears to be within the provinee of 4 sanitary aothority to
carry out works of sewage disposal on the gathering grounds
of adjacent di-tricts and to do sach things with their eewageo
as may distinetly endanger the contents of reservoirs and the
like. This power should be removed and that speedily.

Porivren Bvnsorn. WATER.

That water levels in the subsoils bave had murh to do
with pollation of waler serviees there i3 ample evidence
to demonstrably show. On locking through ny tables
1 have had little tronble in picking out excellent examples
of the resalts of the action ol tﬁuae underground waters
having found their way into wella and such like sources of
domestic supply, ecarrying with them that which has eet
typhoid going in a district by the gcore of cises and with
many deaths. I here give referenes to gome half-dozen out-
breaks related to subsoil waters, dealing with them in chrong-
logical order,

At Terling, in Eszex (No. 9. typhaid lasted fram December,
1267, to March, 1868, 300 attacks taking place, with 41 deatha,
The village was one of which Dy, Thorne Thorne had to report
that much dilated fou! material had evidently long been
washing into wells, which were everywhere of a shallow
nature and subject to contamination. Typhoid was endemic
in the place. A dronght had lowered the water levels; but
cnly to be followed by a sudden great rise in the levels as
the reeult of melting snow and the lke after heavy frost,
l'erling being the only village in the neighbourhood with
such a sudden rise, and the only village invaded by typhoid.
The rice showed that the wellz had become the receptacles of
the washings of the filth-sodden soil. Equally as endden as
the rise of the subsoil water was the increase of fever, and
the relation of well water and the disease as cause and effect
was strongly marked. The gronping of cises around certain
wells was a featore in the epidemic. Bir George Buchanan
has told how, in the village of Wicken Bonant, also in Essex
{No. 15), there was relation of well and brook in the matter
of water levels and tarbidity, with chance of specific pollnilion
of the well by way of the brook owing to the disposal in a
privy cloge to itz waters of the untreated evacnations of an
imported typhoid ecase only some 30 yards above the well,
the water in the well and brook, moregver, riging and falling




tegetlier in times of flood and dreught. That the epiden.ic
which [ollowed this imported case was one caused by the
water of the pablie well thus exposed Lo pollotion iz amply
demonstrated by the date which are given in the appendix,
whiere thiz outbreak finds mention.

At Hugglescole and Donpington, in 1871 (No. 20}, a preva-
lence was eanged by the pollurion of wells gunk in a sandy
loam largely mizxed with gravel. The disease was intro-
duced in May, 1865, and had ever since been endemie. there
having, however, been intervals of freedom. The digease
was always sel agoing hi; the inter-relations of exerement
disposal and wells. Iy, Home, reporfing on I.hg oCccarrenee
for the Privy Couneil Office, thooght of the intervals of
freedom as probably having relation with the dilation by
rainfall of the infective material which would under other
conditions have cauzed epidemic spread of typhoid. Low-
negss of wells, coopled with intense heat, scemed moet
favourable to u;:n-mn.’[ of the diseaze. Ten years later an ont-
break at Dartford, in Kent (. 127), has much interest for ns
in regard to water levels.  The goil in which the local wells
were sunk was excrementally pollated, and pumping opera-
itiong nudertaken in 1820 in connection with sewer layiog in
the lower portions of the distriet had resulted in lowering the
gubaoil water, and in draining away the lignid contents of
cesspools which abounded. As a farther result, wells be
came contaminated by the entrance of fresh water throngh
the soil thuos fonled by the escaped contents of the filthy cess-
pools, distorbed by the pumping in gaestion. The original
eage of typhoid led to speeific fouling of one of the local wells.
The ontbreak which fullowed on the pumping was almost
sonfined to the district thus disturbed. The last case to
which 1 refer in thiz conneciion is that of the Hants County
Lunatie Asylam al Fareham, in 1888 (No. 171), the institution
bhaving a model sewerage system and its own water gervice.
The well from which the water i8 drawn had in ils near
vicinity gome leaky draing, and the pumping for parposes of
drawing water infloenced the level of the underground water
far beyond the pollntiog media of the neighbooring cemetery
and sewage farm, from the direction of which the saobsoil
water comes, Here, then, In these five samples of the rela-
tion of subsoil water and typboid fever we have evidence of
the potency of such water for harm. Where, as in too many
places is gtill the case, the wells and cesspools remain inclose
woximity, the movementis of subsoil water are an important
eature in the sanitary condition of the locality. In =oila
whith readily permit of scakage, the inlermingling of the
contents of the wells aud cesspools will not iu:mgliwn matter
of npcertainty, Euch intermingling of filth and water cannot
be eontinoed without grave risk of definite disease becoming
endemiec, if not at times epidemic. We have seen that in-
tervals may cceur in which water-spread digense geems to
have been eradicated, but only to break ont afrezh at a later
slage, and, it may well be, with renewed viralence. Only
too many of our towns are bunilt on sites which have been
gnbj. ot to excremental pollotion for very many years, and
which, baving to act at once ag excremental and water-bear-
ing strata, are well situated as diseage disseminators. It will
be well when people cease to draw water [rom the near viei-
nity of aggregated dwellings. especially when a water- earriage
gystem of sewage dispozal is wanting. Diloted excrement
may be drunk without the consequence of specifie diseass
only g0 long as specific poison of the subsgcil and the water it
carrieg is not brought sbout.  Bat the penalty of living amid
ilthy surroandinge must be paid sponer or later.

DpArsace rrnoym FanusTeans aXD Manveen FrRnps.

It is nearly thirty years since the eyes of sanitarians began
to open to the fact that danger to the public health was aris-
ing by reason of the drainage of manored fields being carried
into town water supplies. The use of night soil for manuorial
purposes was just then coming inio more general nse, and
the congequences of this agricnltural proceeding were also
becoming apparent in the nature of watesborne outhreaks of
typhoid. 1In 1865, 20 deaths from this disease occurred in a
rural parish mear St. Neots, Hunts (No. 6), through which
parish ran a brook, the water of which was usged for drinking
purposeg.  Within the space of three miles of its course this
Lrouk received the drainsge of three farmsteads and that of
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manured fields, The majority of atiacks originaled in cot-
tages making use of the brook for domestic water supply.

Another instance in whieh the drainage of manured fielda
did much to spread typhoid was that of Hebden Bridge in
1884 (No. 155), the water system there having become pol-
luted by such drainage from fi-lds mr-eﬁprandgbr excreta of
human and animal origin. A heavy rainfall just antecedent
to the oulbreak assgisted in earrying with it a Iarge amount of
filth to the cisterns sitnate at various heights on the slape of
a valley, and fed by springsin the hill above. At alu
part of the hillgide, but near the a?ringt aund channels lead-
ing to the cisterns, were not only manured meadows, bakb
also privy pits and manare heaps, showing drainage towards
the water troughs. The waler gources here in question were
found fault with a few years later by the late Dr. David
IPfage, when inguiring into a pr.valence of enteric fever in
the village of Mytholmroyd in the neighbourhood, the Heb-
den Bridge and Midgley divisions of thia then (sanitarily ’
spraking) mach-divided village being prineipally referred to
in this connection. I quote from his report.

“ #mall streams descending the hillsides are the chief loeal
gonrces of water supply. None of these can be gaid to be safe
from contamination by washings from meadows and manuyed
lands, and of some there is manifest exposure Lo gross pollu-
tion by éxcremental filth, This iz notably the case of the
chief local supoly on the north side of the village in
Bridge and Midgley divisions. The water is conveyed in

ipeg from a go-called gpring om the hillside, igsning from

neaththemeadow land of a farmat ahigher level. Atthisfarm
a strong flow of walerizsuing from underneath the manureheap
and receiving its drainage wag, at the time of my vigit, irriga
ing the meadows in question, upon the surface of which it
nltimately disapprared, The farmer pointed out that orca-
sionally the flow of water was diverted and turned through
the farm baildings and a common Eﬁ?‘y for the purpose of
washing out their contents u.|]nn the meadows, udm
plained that by diverting it altogether from the field, the
volume of water at the spring below became sericusly
diminished. Another loeal rource is a spout in a yard ad-
jnining the White Lion Inn in Midﬁirr divigion. Its gather-
ing ground is in meadow land on the other side of Rochdale
Canal, onder which it is conveyed in a cndoit of unknown
material to the spout. It was formerly exposed to pollution
from a midden privy said to have been placed on the line of
pipe, and at the present time there is a midden privy within
G feet of it. An analysia made in Jannary last warrants the
analyst in deacribing a particular sample of this water as
haﬁnﬂ"‘ the characteristics of a good and pure drinking
water,

A very flagrant case of the use of water P:]E@Edtn manurial
drainage came to light so recently as 1886. having been dis-
vovered by Dr. Franklin Parsons, of the Local Government
Board., when inspecting the orban district of Ashton-in-
Makerfield. Despite his warning o the sanitarg suthorivy,
Dr. Wheaton, visiting the same district in 1883 in relation
}-:rl]a. prevalenee of enteric fever, had occasion to report as
ollowa :

“ The water is derived entirely from the surface drainage of
eultivated land. In 1826 Dr. Parsons, one of the Board's
Medical Inspectors, found that parts of the gathering d
were manured with the contents of the privies and middens
of the district, and drew the attention of the sanitary astho-
rily to the dangers arising from this practice. Incredibleas it
may seem, the practice of manuring parts of the gathering
groond with privy manure from the district was continoed,
and this material had been applied to the land, even in the
immediate neighbourhood of the reservoir. up to the middle
of 1892 ; 8o that there could be no doubt that surface water
from fields manored in this way obtained entry to the re-
gervoir. Hince the onset of the fever, however, the use of
manure of any sort on the land in the neighbourhood of the
reservoir has bien discontinned and none has been disposed
of in this way since Jaly, 1892." L

Bat the fact remains that a practice o foul and dangerous
ag 18 here reporled on was allowed to persist with the
I'ﬂ]t?I kr_ltlfm_leﬂge and consent of the so-called local * health
authority." :

Bnt this part of my report would not be complete il T did
nob advert to the still more flagrant instance, if possible, of
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the town of Penrith. reported on by Dr. Brace Low for the
game Board in 1893, in connection with an outbreak of
%ﬂwid fever, most probably waterborne, in 1391, and to
ich I have already made passing reference in my short
account of ontbreaks of doubtful causation. From this town
a petition had the Local Government Board in which
gome 200 residents complained of the defective state of the
water su . and not withont cange. Time and again the
maitter h brought bef.re the sanitary anthority. but
~ with litile awail. I eannot do better than quote what was
- said on the subject of Dr. Low"s report in the Brimse Mepi-
ear Jorexar at the time of izgue of the docament. The
JorawaL of May 12th, 1894, in commenting on the report, said :
- ““The sopply is taken from the river Esmont, about three.
riera of a mile from the town, and within the borowgh
iﬁm It is pumped without filiration to the town, first pass-
ing down the village street to the pomping station in pipes
throngh the village, laid in duplicate and extremely defective
and tmhnﬁng in their near neighbourhood eleven privies,
a:‘rp pipes, dong heaps, ete., the subsoil, moreover,
ng of a porous ﬁrmrel}? nature. And we read that when
the intake pipe is closed there can still be pomped a con-
siderable guantity of water, poinling to insuction of the
vontaminated subsoil water. The river ia subjected to many
and lutions in its course of five miles from the lake
of U y for we read of the discharge of erade sewage
from the villages of Pooley Bridge, Yanwath, Dacre, Stainton,
and others; w. peattered honses and i:u'aviljr manared
ficlds add their guota. Bal perhaps the most revolting in-
1L ‘la’thq.tnl afarm on the fields of which ia spread at
times the sledge from the settling tanks of the Denrith
~ gewage ontfall works. This sladge consists largely of human
excrement, which in times of flond or heavy thaw can be
- waehed in drinking water, and thus furnizh an instance
‘of the economy of Natare which theBeu le of Penrith never,
‘we are gure, had in contemplation.” Dr. iow goes on to state
‘that, notwithetanding this disgraceful eondition ol affairs,
the sanitery authority were content to go on patching up
thia dapgerous river supply instrad of going in for an
extraneons service safe from the risks to which the present
] must ever expose the town. The consequences of
the impurtation of cholera into Penrith, and the discharge
into the sewers and thence into the eettling tanks of the
&V of cholera patients, are not pleasant to dwell
apon. Sludge spread on the drainage areas of the river under
- such ecircumstances wonld endanger the whole place, and
~ might not unlikely lead to widespread infection, for the land
on which sluodge has hitherto been spread is only a mile
i the intake, and specific pollation of the town sopply
8 to be thought of as more than probable granted the pre-
gence of the germa of Asialic cholera in the sladge in gues.
- Here, then, is a town situate in the heart of England’s
icest seenery, hnggy in poseegeing a water supply which
be condemned in any dirty Continental town. Not
ng it sufficient to draw its water from a river exposed
imerons kinds of pollution mora or less oatside the
diction of the sanitary body charged with safeguarding
public health, the people, or most of them, have been
ied to drink water which has, it may be, at times been

er than a weak solation of their own exerement.
& and many other like instances to which I might refer
inenee to the idea which Ihawve long pat forward
nnty councils should have very full and delinite powers
| ot of water supplies. That water should be allowed to
d 8erved to a community from a source obviously in danger
; contamination ia monstrons, and should not for one
- moment be tolerated. Yet the matter is of DI'I!F‘ too common
_ocenrrence. Every year but adds to the already long list of
- eépidemics of preventable dizease cavsed by the agency of
k\ﬂlﬂ' suppliea open to the pu]]utinﬁ media of manored
Mields, sewage-fed streams, ete. The history of waterborne
typhoid, as detailed in the appended tabufar statement, is
largely a record of extreme neglect on the part of health
‘bodies here, there, and everywhere. If local interests are
- not enfliciently strong to prevent the continuous running
~ after the cheap and nasty insanitary * sanitation "—go-called
—then it is high time that eome other anthority were empow-
- ered to step in and take the reins of sanitary government.
1 do not limit myself to the matter of water supplies in

this way; but T must not farther digress from mv snbject. 1
have, I trost, shown the extreme necvesity of carefsl attention
to the mode of disposal of sewage and town refu-e in rela-
tion to water services, and the harm that bas accrued in
the past for want of such attention.

Dicvrer Excrers a8 WaTer Svrrries.

I have in the last headiog covered muoch of the ground to
be examined in connection with the subject of the 1ufloenes
of diluted excrement in s reading typhoid. Thus I have
referred to Penrith, just dealt with, and to the glaring
instance of Ashton-in Makerfield. DBat there remain other
cased to which I wouald like to invite closer attention than is
given by mere mention in the appendiz. At Anneeley, for
example, where 100 cases areose in 1570 (No. 19). Bir Georee
Buchanan has told us in 50 many words that the peoaple **drink
their own excrement.” there being a row of 40 priviea kept
dry by soakage of contents, and in the porons Hui?ﬂ well souk
beneath them from which the hooses chiefly affected pro.
cured their water. The futher distant the houses from the
privies, and bhaving other wells, the less did they suffer,
Again. at Basingstoke, where there was an epidemic in 1871
(Mo, 30), Dr. Ballard tells us that excrement and water sopply
were so intimately associated that “throughout the twwn
people areunwittingly drinking their own exerement.” Wells
were gank in a cezspool-riddled soil with surface water seen
at times standing in the cesspits. Wells supplying the vil-
lage of Barton Latimer (No 41), in 1872 were se circumstanced
that non-pollation wonld have been Little shomt of a miracle:
and the firat of some 250 cazes of typhoid which ocourred was
on premises where the well was within 20 feet of a hole into
which slops were thrown. In the case of the Bristol Lunatic
Asylom (No. 66), dilated sewage had for yeara been nged with
impunity in the abzence of specific poigon; bat with the ad-
vent of fever attacks the water thus sewage.laden acquoired a
new property and typhoid ensned. In the instance of an oat-
break at the Glasgow Hospitals in 1884 (No. 164), evidence
was forthecoming to the ¢ffect that catle had been rendered
ill by the consumption of water which econtained sewage pro-
ducis in alarge degree. It was milk from these cattle that
had seemed to give rige to the digease, typhoid fever, which
occurred in the hospitals to the nomber of 104 cages,

Moreover, the epidemic at the villages at which the cattle
drank of the poliuted water is regarded by Dr. Milroy, of
Kilwinning, as the result of contamination of the pump well
by manure from Glasgow itself, such maaare being thousht
of a3 likely to have contained the germa of typhoid., Tem-
?DTRIF diguse of the pamp water led to cesaation of the
ever ; butb ita re-nse was followed an epidemic manifesta-
tion of the diseaze, 10 per cent. of the 1,000 residents soffer-
ing fever in two years. It certainly is a disgrace to our
country that such conditiors have been found to persist at
quaite recent date ; the like haviog been made matter of com-
ment many years back, and under cirenmstances which one
would have thonght would have led to Btate action of a sort
to prevent recurrence of filthinesges so disgusting as those
referred Lo in the excellent series of rrpurt-au% Sir John Bimon
to the Privy Cooneil, and especially that for the year 1873 (ii)
in connection-with the snbject of filth diseares. Were Eng-
land admini:sfered from a sanitary point of viewin the manner
in which her position in the world of sanitarians demands,
there wonld be a speedy weeding out of anthoritiea whose
chief aim in their corporate existence seems Lo be to gee how
little they can possible spend on matters of public benefit
from a health standpoint. That such bodies should be per-
mitted to live is a mistake ; nothiog guickens a lax suthority
g0 mach ag being threatened with annihilation, and nothing
is to be though of asso caleuiated to arouse some of our recal-
citrant authorities to sanitary activity as the knowledge that
continued inaclion will bring about their dissolation. Ex-
crement is 8 matter with which every sanitary body will
have to do, and the gooner the commurity learn that the 2afe
digposal of thiz commaodity is one of vital moment for the
sake of the public health, the sooner will the ever recurring
instances of epidemic spread of digeage on aecount of polla-
tion of drinking water by inattention to thia question cease
to be heard of. Andihe community must be tanght ere they
can learin; and they can only be taught by thoge who have
been themselves imbaed with the notions which it is desir-



ahle thus to inculeate in others. 8o here, again, 1 would see
drastic action taken where the elementary prineiples of canse
and effect are neglected, and where the persistent bringing
into close association of the disease-provoking excrement and
the domestic water supply is regmded with eguanimity
bordering on criminal negligence.

Riverporye Tyraoln FEVER.

The part played by rivers in the dissemivation of typhoid
fever has been increasingly frequent in the mind of sani-
tarians of late years. The matter of water supplivs as derived
from English rivers is one of very great importance, seeing
how many of our towns are dependent on the water ways
for their domestic suppliea  The enhject is one to which [
muet give some little amonnt of space, having regard to the
fact that it is and has bven a bome of contenlion as to
whether rivers can give rise to typhoid epidemics in the way
with which they bave been credited by some experts in sq.nl-
tary circles. Leaving the eontenticns portion ol the subject
to a later page, let ug here first of a1l look at the evidince
tortheoming from a perusal of the appended tabular state-
ment on the general gquestion of river pollution in relation to
typhoid ontbreaks, in so far as localised occurrences svem lo
be in the position of effect from such pollation. Paseing in
review some of the cages of this sort, 1 ghall leave for forther
and more detailed disrussion the historic Tees Valley epi-
demica of 180091, ‘The first case to which 1 yefer is that of
the ontbreaks of 1832 83, as Hitchin (No. 145), which Are. W,
H, Power investigated for the Local Government Board, and
which had as canse the polintion of the river Hiz, so-called
by courtesy more than night, sinee it is deseribed as * hardly
more Lthan a diteh.” The pumping station had as a defect
ithe means whereby backflow of water could at times take
plare from the river, the lalter receiving the exeremental
refuse from honses on its banks. There was precedent to
vach of the oatborsta a flood, with consequent opportunity
for the backflow of river water into the contents of Lthe pamp-
ing atation. All can-es other than water conld be exclode
an i only those persons consuming the pahlic supply soffvred
under the digease, well water drinkera escaping, except in a
few instances where opportuniliy had been given for partial
use of the implicated service, I may convenicotly spiak of
the next two instanees at once in view of the fact that they
were both of them oatbreaks related to nse of the rame river.
namely, the Trent. They are the casges of the Gaipshorongh
rural district (No. 174), and of the town of Newark (No. 180),
the diseaze in the first named baving lingered at least during
the period Janoary, 1859, to June, 1803, and in the latier from
Januaary, 1800, to June, 1803 : thege periods being those for
which it was possible to oblain accorate details of the attacks
occarring.,  The river Trent is subject to such gross pollution
that I really think I may be pardoned if I goote irom the
report on the outbreaks which was made by Ur. Bruce Low
for the Local Gove rnment Board, where ho egpecially refers
to the condition of the river. He gays;

“ Almost rom its source the Trent becomes pollated with
sewage,  The river and several of its tributaries constitote
the nataral drainage of nearly the whole of Staffordshire, In
ig paseage through the densely-populated Pottery district
the Trent is admittedly polluted, and lower down the crade
gewage of many plac g, as well as the ellaents from sewage
farms, mingle with the waters of the Trent and its tributarii a.
Taking two tributaries s samples of the others, the Tame—
which receives sewage from Birmingham, more especially at
timezg of heavy rainfall, and from the Black Coanlry—is
highly polluted ; and lower down, the Derwent, which Hows
thirongh the centre of Decbyshire to the Trent, receives the
crude sewage of smch nplacea as Bakewell, Matlock Bridgza,
Matlock Bath, Belper, Derhy, Alvaston and Boulton, having
a combined population of nearly 120,000, The sewage of
Wottingham is disposed of upon land adjoining the Trent at
DBurton Joyee, about fve miles from the town and about
eighteen miles above Newark., The eflluent, owing to the
eare which has been and is being taken with the preparation
of the land vsed as a sewsge farm, is, under ordinary cir
cumatances, elear and free from objectionable smell. Buot in
timea of heavy rainfall it is found necessary to turn the con-
tents of the flooded sewers of Nottingham direct into the
Trent,  Inthis and other ways muoch antreated sewage at
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times reaches the river.  Biill lower down the crode sewagn
of Newark pasees directly into the Trent, and farther down
gtill the town of (Gains ugh dizcharges its sewage into
the river. In addition to the towns last mentioned, the
whole of the intervening placez on the river drain inte the
Trent without any attempt at puarifieation of their sewage.
Into the lower section of the river, with which this report is
more especially concerned, there iz drained a congiderable
area of heavily- manured land; so that after heavy rains the
river is contaminated by the washing inte it of more or less
towns' manure and might soil imported from large urban
districts. The town of Nellingham, for example, where the
pail eystem ig etill in use, hag to digpose of more than 1,000
tons of nightsoil every week, Muoch of itis taken by boats.
neighbouring districtg, the natural drainage of which is to
the river. Soch manuore wonld be liable at any time to con-
tain the bowel discharges of enterie fever patients and of
pereons saffering from diarrhoea.™ ! ;
This ghort statement very socceinctly laye before the rendar
the gross state of this river. and will lesd him to be less
geeplical, even if previonsly disposed o to be, as to the rela-
Lens of the waterway with disease in those persons eom-
pelled to drink of its watera. Nob, however, that compnlsion
has entered solely into the matter, since Dr. Low tells usof
a sneaking sffection for the river water on the part of river-
side dwellers.  He relates how one ** enthusisstic admirer of
Trent water in a riverside village after drawing & pailfal of
waler from the river to fll his teakettle..... found solid -8
in the pail.” I need hardly say that the disnse of the river
followed as a matter of course. For the rest I quote from a
notice of the report in the Jorexan of March 101%1 1804 » !
Yin the sabject of fever prevalence in association with
Trent water, Dr. Low's facts, briefly stated, are ag follows:
In the Gainsborosgh raral sanitary district in the foor years
and a hall ended June, 1803, there were 192 known cases of
fever, of which 167 occurred in 10 willages, with 575700 in=
habitanis, using mainly waler from the Trent or Chesterfis1d
canal, the latter hl.'i'l'ljf alao grossly pollated. There wera
nnly £5 eages in 51 villages, with owver 13000 peaple, ﬂi;ll‘:
The respective attack rates were 20 and 2 per
1000 living, (M the 25 cases, 4 may be dedocted as imported,
and other 2 as probable peers of Trent water, In Newark, of
53 cages of fever in 1890, 53 per cent. used the pablic water
services; of 125 eases in 1801, the percentage was 91; of 60
cagea in 1802, it was G8; and of B0 cases in the first hall of
186, 82 per cent. uged the public supply ; the percentage of
sufferers doing so being 78 5 in the whole period of 31 years.
The public service here in guestion was from wells and
culverts on the banks of the Trent subject to admixture by
the river water. All other probable causes of fever could ba
eliminated.” :
An_ instance of more gross pollation can scarcely ba
imagined. The data above given are to my mind convincing
that here we have to deal with a riverborne disease, and be ii:‘ ;
hept in mind that the loeality—the Trent valley—in which
thege conditiens have been found to be prevailing is one in-
habited by half a million souls, The matter is worse when
we learn, ag we do from Dr. Low, that sand and gravel are
taken from the river between Newark and Gainsborough for
renewal of the filtering materials of some public water sup-
plies. * Unlezs,” says Dr. Low, ‘' previoug to ueet are
geubjected Lo careful preparation, such materiala might them-
relves beeome a source of danger.” Especially does he think
of danger in the not anhkely event of cholera importation
into the Trent valley, previous visitations of the disease
having hit the Trentziders rather heavily. To another in-
stance allasion has already been made in other connection—
namely, that of King'a Lynn (No. 185]]{- I need not here refer
to the data in gupport of the contention that the epidemie of
typhoid from which that town sulfered in 1891-92 was water-
borne. For need [ again set ont the circumstances (which
are detailed in the Appendix) in which the ontbarat of fever
was broaght about, Let it soffice to state that the river Gay-
wood was the recipient of muach polluting media, and that
the specific poizon of enterie fever was shown to have had
opporlunity of ingress to the river just prior to an ootbreak
of diarrhea, which was in turn rapidly succeeeded the
graver malady. The great lesson 1o be derived from this
unhappy experience of King's Lynn, alter that of the folly of

well water.
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taking drinking water from a polluted river, is the persistence
with which the town coancil of the borough refused to listen
to com t advice to leave the river and seek otherwhere
a8 free from risk of danger. It is only after this bitter
demonstration of the evila of delay that the sanitary anthority
have geen fit to move in the matter. In all such matters
delays are indeed dangerons. But the instance of riverborne
gphni.d round which most interest has of late centred is that

the Teeg valley, to which I have recently made reference
(No. 182), and which demands a full description, since so
much depends on the way in which this case comes ultimately
to be looked at ? ganitary experts. I will therefore at the
ontaet guote the brief summary of the case inserted in the
Britisn MepiciL JoreNAL of November 4th, 1893, whilst 1
at the same Lime reproduce two illustrations from the report
which give some idea of the state of the river banks at two

laces.
L Two distinet epidemie prevalences are treated, cach of six
weeks’ duration, the first from September 7th to October 18th,
1890, the second from December 28th, 1800, to February 7ih,
1891. The whole area dealt with is one of 706,020 acres, or
1,108 square miles, containing half a million people in ten
registration districts, comprising thirty-two geparate sanitary
areas. In the two epidemics 1463 cases of enteric fever
were heard of, and 1,334 or 91 per cent., occurred among
a popalation of just over 250 000 persons, sitnate in three of
the ten registration districts, the rates of atlack per 10.000
being 28 and 24 respectively in the two epidemics, against
2.0 and 1 5 in the remaining seven districts, with a popu-
lation almost identical in point of nombers. In the
matter of fever deaths this special area had rates three and
five times tor than the other seven digtriets. In re-
of eanitary areas, it was found that of the 32 only 10
excegs of attack rate, 9 of these being in the special
just referred to, 8 being wrban and 2 rural districts. Of
463 known attacks, 1,352, or 92 per cent., orcurred in
ten digtricts, with rates per 10,000 of population of 31
d 26 to 1 as compared with the other 22 districts in
epidemies. Judpged either by attack- or death rates,
tional incidence on thia special area was heaviest
nd epidemic, at a season when enterie fever is
to be prevalent in this country. Dr. Barry entera
length into the statistical data here briefly sum-
, and, by an excellent series of maps, follows the
of the disease, fortnight by fortnight, in the invaded
digtrict a8 a2 whole and in certain towns in particnlar.
. Barry likewise deals very fully with the sanitary cir-
enmstances of the special area, and, whilst he lays bare
some glaring insani conditions, which call londly for
remedial action, he has been unable to find any community
of sanitary circumslance olher than water eupply. Dat in
this important element he found the ten excessively-invaded
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. districts in commeon, in that all drank of Tees water distri-

bated, after a process of sand fltration, through the works
ton Corporation or the Stockton and Middles-

laid on to 39 566

habitants, out of the total of 93,974 houses, with 503616
ared. On the 219435 persons con-

wo epidemics, in the 284,181 persons drinking other

‘water the rates were 3 and 1. Combining the two epidemic
periods, 15 persons drinking Tees water were attacked for
each unit of the remaining population. (See in this connec-
tion the accompanyin iart.) It is difficalt to read Dr,
's deseription of the pollutions to which the River Tres

is eubject above the water intakes, and to believe that prople
have content to consnme its watera. This portion of the
report is illustrated by a series of plates consisting of repro-
pho phs revealing some of the "stinking abomina-
tions’ ﬂﬂng the banks of this ®common sewer' and ‘ pablic
lnlvmm. We read of some twenty villages and hamlets,
and of the town of Barnard Castle, draining to the river; of
wwashings of highly manured lands, drainage of graveyards
and farmhouses, of privies, urinals, waterclosets along the
foreshore; of ‘loads of stinking refuse,’ ashes, midden
refuse, tgﬂﬂﬂ:-fh refuse, and other accumulations of filth
aiding the pollution of the river, especially in times of flood.
Bo long ago as 1875 the river was known to _be polluted, on

[

the evidence of the present manager of the Water Board
referred to; filteen years later expert evidence pointed to the
*disgusting and offensive® atate of the Tees; and bacterio-
logical examinations of its waters in 1837 gave indication of
' profound sewage contamination’ of this river, which had
been held np to scorn as in f a disgraceful state of pollution.’

“ Looking to the amount, character, and sources of the filth
finding its way to the Tees, and also to the nomerons oppor-
tanities which are known to have occurred for specific con-
tamination of the river by the poison of enterie fever, it
needed only times of flood, eoinecident with the periods of
digeage prevalence, to give reagsonable explanation of the two
ootborats, These floods actoally took place, the epidemic
periods being preceded, the one by a ‘much flooded ' condi-
tion of the river due to excessive rainfall, and the second by
‘an &-foot flood,’ due to melting snow. ‘#eldom, if ever,’
says Dr. Thorne Thorne, in concluding his introduction to
the report, * has a case of the fouling of water intended for
homan consumption, a0 gross or persistently maintained.
come within the cognisance of the Medical Department; and
geldom, il ever, has the proof of the relation of the use of
water g0 befouled to wholesale ocenrrence of enteric fever
been more obvious and patent.”"

2uch, in the very briefest of forms, is the evidence which
Dr. Barry has to show in support of hia contention that the
typhoid prevalences in the Tees walley were ea h and both
cansed by the consumpiion of water from the river. Had
there been those found who were disposed to gquarrel with the
eoncluzion at which Dr. Barry arrives, I should have been
agtonished : my astonishment then when it became known
that a Royal Commission on the sabject of the water supply
of London had been unable to come to any definite view in
the matter can be better imagined than deseribed., Yet
guch is the case, sinee the Royal Commission on Metropolitan
Water Sapply have reported themeelves as not able to decide
a8 between Dr. Barry and his official supporters, with an
abandance of substantial evidence, on the one hand, and the
expression of his opinions by the representative of the Stock-
ton and Middlesbrough Water Board, who gave evidence
before the Commission on behalf of his Board, on the other
hand, his contention being that the disease which had pre-
vailed in the Tees valley was mot Teesborne, but was
dependent on other conditions than water for its canse and
spread. I make no apology for large guotations from the
report of the Commission on this most important question of
the relation of the Tees water to the l;ilph-:-iﬂ ontbreaks which
called for Dr, Barry's investigation. The subject, apart from
its interest in thia particalar instance, is one of vast concern
for the public health, geeing that the inability of the Com-
mission is not anlikely to do harm to sanitary progress hy
standing in the way of securing that water supplies taken
from water ways open to pollution be looked wpon as dis-
tinctly dangerous to the consumers.  Let us, then, torn to the
report of the Corrmission, and see what they have to say on
this Tees report.

First of all they state in regard of the * evidence of ex-
perience ™ that enterie fever;, equally with cholera, ean be
communicated from person to person by the mediom of
drinking water. This muoch they admit as proven. Eo
far good : but when they come to deal with this local case
of the Tees, their anqualified statement on the matter of
drinking water is found to have been considerably modified
in respect of drinking water that is also river water. Here
is their report on Dr. Barry's volumes ;

“ In 1500 a serions ontbreak of enterie fever occurred in the
Teea valley, and was attributed to Dr. Barry, the medical in-
pector, in a report pablished in the sopplement to ihe
wentieth Annnal Report of the Loeal Government Board,
1850-91, to the consumption of water taken from the Tees,
and delivered after filtration by the Darlingion Corporation
and Storkton and Middlesbrough Water Buard., This view
he further upheld in a later and faller report, which will
appear in the gupplement to the Twenty-first Annual Report
of the Local Government Board, in comtinuwalion of the
report of the medical officer for 1881, and of which we
were favoured with advance copiea; and in this final
report he extended his inguiries to a second onthreak in
the flpar 1801, and asgigned to thisan origin in the Tees water
supply.
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““The concluzion at which Dr. Barryarrived in rFFHrd tothe
1850 putbreak, to which we have more egpecially directed onr
attention, appears to have been based on the following propo
ElLions:

(a) That the fever was o vastiy more prevalent in the dis-
tricts supplied with Tees water than the districts sup-

lied with other sources, that it may be said to have
en practically confined to them.

(&) That the attacks were spread over all the districts sup-
plied with Tees water with very great, though not, of
econrse, with mathematically perfect uniformity ;
and that the several districte were attacked simul-
taneously,

(c) That, water supply apart, there was no other difference
of any importance between the Tees-drinking and the
other districts.

() That there was an accumulation of filth upon the banks
of the Tees at placez above the intake, and notably at
Barnard Castle. and that a flood which happened on
Avgnst 13th, 1200, must necesearily have washed this
filth into the river; and that the time when the ont-
break declared itzelf, after allowing for the incabation
period, tallied with the view that the outbreak was
caused by this pollution.

_'*This series of propositions donbiless consiitutes a form.
idable indictment against the water pupply. They are, how-
ever, one and all traversed by Mr. Wilson, the representative
of the Btockton and Middlesbrongh Water Board, and the chief
objections that can be made to them severally may be stated
a8 follows ;=

As regards the proposition lettered (o) it is admitted, speak-
ing genceraily, that the fever was much more prevalent
in the Tees drinking than in the surrounding districts ;
bt it is said that the difference in this respect belween
the two was very much smaller than represented by
the inspector, inasmueh as notification of casea was
compalgory in the former with the exception of one
eanilary district out of ten, while it was voluntary in
the latter, with the exeeption of seven sanitary districts
out of twenty-two ; and that in consequence of thia the
number of cases was largely overstated in the Tees
drinking districts, and largely anderstated in the other
digtricts ; and in sopport of this appeal is made to the
respective cage mortalities, as dedoced from the in-

_ spector’s own tables.

To the proposition lettered (5) it ia answered that not only
did numergus villages or hamlets that were sapplied
with Tees water altogether egcape, but that, in districts
which were attacked, the attacks were not spread with
mniformity over the area, but ocearred, either exelo-
sively or preferentially, in certain parta, and that this
digtribution coincided with marked difference in the
sewerage arrangements, which were so faolty that
previous outbreaks of fever had been attnibuted to
them by oflivial inspectors, and the probahbility of
further ontbreaks asserted,

To the proposition lettered (¢) it is apswered that the water
supply does not constitute the only important differ.
ence between the two seta of districts ; that the Tees-
drinking districls are almost exclusively urban, and
ihe other districts almost exclusively rural ; and that
if the thirty two sanitary districts dealt with in Dr,
Barry's report be divided into arban and raral, without
regard to their water supply, it is found that the re
j_purtmi fever cages were foar or five times ag nomerons
i the arban as in the rural group ; and that the condi
tions of urban life, with its common sewerage and its
cloger aggregation of inhabitants, are notorionsly more
favourable to the diffusion of disease than are the con-
ditions of rural life.

To the proposition lettered (d) it is replied that, thongh
the flood of August 13th mnst have washed down such
filth as wag on the banks, that filth can only have
been guch as had accumulated ginee the next preceding
heavy flood, which was on July lst: and that in this
interval there had been no traceable case of enterie
fever in the arca above the intake; and that conse-
nuently the filth cannot have contained the specifie
poizon which is esgential for the produoction of enteric

fever, and that the smppestion that there may have

been cazes of fever unknown to the medical men

E]Il:-uv_u the intake is a perfectly unsupported hypo-
eaig.

“Dr. Barry, as we understand him, admits with some
gualificationa the truth of these eriticiams, but maintaing
that, when all doe allowance has been made for them, there
remaing a body of evidence which they are not weighty
enough to counterbalance, and which, though it does not
actually demonstrate, constitates a strong sumption that
the explanation of the outbreak adopted by him was the true
one,

* We felt sirongly that without very minute and accurate
acquaintance with the locality, and without much more
elaborate knowledge of the complicated circumstance of this
and previons ontbreaks of fever in the Teea valley than it
was practically possible for us to acquire, it was ont of the
goestion that we should decide between these conflicting
opinions. Althongh, therefore, we have printed the evidencs
put before us concerning this outbreak, and have attempted
to sum up as fairly a8 we conld the main arguments on either
gide, we refrain from expressing any jondgment as fo 1ta
origin. This maech, however, we may say : tEat. the pollution
on a given day of a river like the Tees, with a low in time of
flood of at least 1,000 000,000 gallons in the twenty-foar hours,
by what must at most have been a very small amount of
active enteric poison, at a point 17 milea above the intake,
ghould go seriously affect the water that the admission of a
certain limited ameunt of it into the reservoirs should pro-
dace, notwithstanding filtration, an extensive ontbreak Ils.al.-
ing for some six weeks, is a hypothesis so startling and so
entirely nnsupported hg reviong experience in other places,
that It.t'ia fgl.iill.' to demand t f:]mt..‘]:ﬁtl ﬂon.ﬂh luai\tr:u:]\;ideuﬂfi efore
accepting it ag proven ; and, tho we A great impor-
tanee to the opinion of such an e?:gperien-eed ingpector upﬁr.
Barry, we cannot say that such conclusive evl has, in
our opinion, been brought before us.™

Ingiving this lengthy extract my only regret is that 1 can-
not reproduce bolth the evidence on which it is based and, as
well, the full report which gave rise tothe criticiem. I must
admit my sarprize at the fallure of the Commission to state
¢learly their opinion on the guestion at issue, namely,
whether or not the Tees water did in fact canse the enterie
fever attributed to its consumption. The colamns of the
Brrrrse Memicar Jovnwarn of January 20th, 180, considered
the objections of the Commiseion to Dr. Barry's thesis, and T
eannot do better than repeat what was there said, witk such
ﬂkig;ht. modification of the actual text as is called for by lapse
of time :

“In their summary of the Teea report the Commission
omit two important points, the confirmation of the attack-rates
by the mortality-rates, and the almost identical behaviour of
two suceegsive epidemics. The rest are said to have been
*traversed’ by Mr. Wilton. He admits, it seema, that the
fever was much more prevalent in the Tees-drinking than in
the surrounding districts, bat alleges that the diference liag
been exaggerated owing to the incomparability of attack rates
in notification and non-notification areas, and pointa to the
unequal case mortalities in the two divisions , as shown by
Dr. Barry's tables. In large water epidemics th
ality is usually low, Caterham and Mountain Ash bLeing
notable instances, and it eeems probable that Mr, Wilson is
here unintentionally pointing out a circumstance tending to
confirm the water hypothesis. Broadly speaking, the attack-
rates were confirmed by the death-rates, and in a footnote to
Dr. Thorne Thorne's introduction to the Tees Repork {pugief'?g
it is mentioned that in notiication districts &::Hrt.'m]l gappli
with Teeg water the attack rate among 8 9091 Tees drinkers wag
&0 per 10 000, and among the other 14 442 inhabitants only 6 2.
Mr. Wilzon's next point is that some villages and hamleta
supplied with Tees water eseaped, and that the ineidence co-
ineided with faolty sewerage arrangements. If he is to be
underatood as referring merely to a few minor instances
objection has no weight, but if it is suggested that the locali-
Lies stricken by the two epidemics were ag clearly and nni-
formly marked out from the rest by exceptionally bad drain-
age as they were by their exceptional water sapply, we have
direct conflict of evidence between Dy, Barry and Mr, Wilson
in a matter upon which the Commission could surely have

& CAse mort-




patisfied themsgelves without much difficnlty. In any ease
the hé%leﬂ- of drainage affords no security against water
epidemiea.
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" The Commission represent Mr. Wilson sz advancing d
curious argument in his reply to proposition lettered (). In
regard of this it is difficalt to coneeive how the difference of
nomenclature can be Bl:}}[lclﬂ-ﬂd to account for the enor-
mous difference in incidence of fever. It is true that
enteric fever in general ailects town more than country,
but that is not quite the same thing as affecting all
urban sanitary districts more than roral sanitary districts,
nor i the difference of suflicient magnitude to account for a
?unru-r of the digparity with which we are now dealing. Dr.

sarry’s point is that, taking the several districta either indi-
vidually or collectively, rural as well ag urban, the epidemica
attacked and killed a far greater proportion of the Tees-
drinkers than of the rest of the popualation. Moreover, com-

munity of water eupply # one of the conditions which pecca-
sional gmntnbut&_ largely to the incidence of enteric fever
upon the dwellers in towns.

“ Mr. Wilson's fourth and last point is that the flood of
Angnst 13th could only wash down sach filth as had accumu-
lated since the previous flood on July 1st, and that there is
no proof of any case of enteric lever having occurred above
the intake in the interval. Elsewhere he has urged that in
the absence of compulsory notification the records are incom-
plete, and the Act was not in force in the Teesdale rural or
Auckland roral district, both of which are drained by the
Tees above the intake, All medical men are aware that there
are glight casea of enteric fever which eazily escape recogni-
tion, and, indeed, some so slight as to be scarcely recog-
nisable, It is not an uncommon experience, even in well-
marked water epidemics, to find no elear trace of enteric
fever among the pereons who have contributed excreta to the
sewage pollating the water supply. Bat, apart from this, the
medieal profeseion at all events has come to recognise the

gibility of the poizon of enteric fever living ontside the
wman body, and even the impossible demonstration of
entire absence of enterie cazes from a given area could not,
in the present etate of knowledge, completely estahlish Mr.
Wilzon's point. This consideration adds to the difficulty of
accepting, as a logical necessity, the assumption that nothing
could be washed down by one flood which had not been
freshly deposited since the previous flood."”

There is also that which I shall have to say presently on
the matter of the efficiency of one and another kind of filtra-
tion ; but I would here state that that affected in the case of
the Tees water was far from the standard which Professor
Koech has found to be an essential for the adequate protection
of the communiiy sgainst waterborne disease. Professor R.
Kaoch has laid down a definite rale that no water which ig
intended for homan eonsomption should be filtered at a rate
exceeding 100 mm. (& 85 inches) per hoar, and the rate in the
cage of the filtering beds of the two Water Boards having
dealinga with the Tees was much faster than that thus
allowed by Professor Koch.

There ig a further etartling statement made by the Royal
Commission on Metropolitan Water Supply, namely, that
having reference to the amount of polluting material neceg-
sary to the infection of a river which is to be considered as
capable of disseminating diseage to consumers of its water.
In the paragraph last gooted they make mention of their
inability to admit the bypothesis as to the passage down the
Tees of infective material in quantity saflicient to cauee sach
an extensive outbreak, the more especially since the water is
subjected to filtration. They also refer to the absence of like
experience from other places in snpport of Dr. Barry's theory
of river pollation as a cause of epidemic typhoid. Indeed,
they state that if the Caterham outbreak of 1879 (No. 102) be
taken as a type of the amount of pollating material requisite
to cause an outbreak, then it womld call for nearly hall a
million fever cages in the Thames valley above the intakes for
a Tortnight before the consumers of the London river serviee
would be exposed to conditions operative for harm in the
nature of a typhoid epidemic. This, they say, when the
popalation is only abont one million in the entire valley, and
the water filtered, is almost imposgible. Aeccordingly, the
Commigeion are content to believe that the metropolia is safe
againgt such an event as has happened in the Tees valley.
True, no evidence has been publighed which incriminates
Thames water as delivered to the London water mains of cans-
ing typhoidfever. But what Iwould ask is, Has il been decided
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how emall an amount of infective material in a large volome
of river water is reguisite to the pollution of that water in
gaoch degree that it will still disseminate typheid in its con-
sumera ¥ If it has not been decided, then what footing have
the Commission when they hesitate to accept Dr. rtg‘a
theory of Tees water and typhoid as cause and effect? Sir
Genri:e Buchanan, in speaking on this matter of the amount
of polluting matter necessary to the spread of typhoid, has
stated as follows in his annual report for 1881 to the Local
Government Board :
“T learn through the Chairman of Directors of the Caterham
Waterworks Company that 1,861,000 gallons of water were
umped from the well during the fortnight. If the water
ad for the whole fortnight contained one grain of exere-
mental matter per gallon, this wonld have meant that 19 1hs,
of excrement had been added to each day's sapply of water,
It is, of conrae, ont of the gqoestion that the man evacoated
any such guantity ; neither is there any reason to suppose
that every gallon received the same amount of contaminating
matter ; but the story may serve to show that in speaking of
one grain in the gallon we speak of a very large amount of
polluting matter present in the water. It may be thonght of
as an amount not likely to have been exceeded in the par-
ticular samples of Caterham water that did actaally prodoce
digeaze in the individuals who drank it. In Dr. Cory's ex-
periments, then, with one grain of enterie fever stool per
gallon, we gee a water thus largely befouled by a most dan-
gerous material ; and the indication of that befonlment, when
expressed by the chemist in terms of albumineid ammonia,
is the fignre 0.014 part per million parts of the water.! “Where-
fore it is not permissible to accept the doctrines which have
been formaolated from the amount of albuminoid ammonia
present in an otherwise anknown water. Pollating material,
potent for harm, may be present in a water yielding from 0.00
ap to 005 parts of albumineid ammonia per million, without
réemoving it from the rank of waters of extraordinary organic
parity ; and we assuredly have no evidence, in the case of an
unknown water showing from 0.05 to 0.10 parts of albuminoid
ammonia per million, that it is safe organically. The lesson
is taught afresh and significantly by Dr. Cory’s report that
while we must ever be on the watch for the indications that
chemistry affords of comtaminating matters gi'ainiug access Lo
our waters, we must (at any rate until other methods of
recognition are digcovered) go beyond the laboratory for
evidence of any drinking water being free from dangerous
urﬁ:mlc pollution.”
myself strongly incline to the view that an infintesimal
amount of the poison of enterie fever in drinking water is
suflficient to canse the disease in these consuming the water.
Indeed we know, from eminent bacteriological research,
that the bacillus of enteric fever is, when present in water,
there only in ];m]mrtiun relatively small; and that the
organiem even when present in water in the bulk, may be
entirely absent from the small guantity submitted for exa-
mination. And again, other microbes may be present so
pnumeronsly in typhoid-pollated water as to render obscure,
and even to prevent recognition of, the scantily present
bacilli of typhoid fever. This was prominently bronght for-
ward in the case of the Worthing outbreak of 1803, (See also
Appendix A.); and again finds place in the report of the
Royal Commigsion on Metropolitan Water Supply. On the
guestion of the amonnt of polloting material necessary to
induee typhoid as the result of consumption of water, Pro-
fessor Odling seems to regard * a very considerable dose” as
eszential ; and others appear to hold the same view. Bat Dr,
Sims Woodhead admits that in respect of typhoid, knowledge
on this point is not definite, He even says that the entry
into a domestic cistern of one gingle u{mcimnn of the bacillus
of typheid might, by reason of multiplication in the cistern,
prove a danger to all the hongehold consuming the water,
Coming fo an actwal occarrence, additional to that
of Caterham, where the evacuations of a single typhoid
patient may be regarded as in all probability the start-
ing point, indeed, the vera cawsa of an alarming epidemic
of the same disease, I would here like to draw special
aitention to. the prevalence of the malady at Elack-
burn in 1881, The outbreak embraced in all 260 attacks in
the period February to May of that year (No. 128), and Dr.
Airy, in his careful and ela te report, seta forth with great

clearness the details of the oceurrence. 1 shall have occasion
at a later stage to refer at greater length to this instance of
waterborne typhoid, bat treating of it here from the point of
view of great harm following small beginnings, I will leave
for the time the %lencral gquestion of water consomplion and
fever as canse and effect.

Dr. Airy records how, in his opinion, the dejecta from a
gingle caze of typhoid at Shorrock's Row, Guide, shown in
the plan given at a later s , gave rige to the epidemie. He
puts out at some little length how the drainage of the privy,
into which the dejecta were cast, conld have found its way
into the reservoirs which supplied BElackburn. The case was
one of undoubted typhoid, and the evacuations had carbolie
acid cast over them by an unskilled labourer, neither the
health officer or nuisanee inspector proceeding to the spot,
despite the fact that the town water service was palpably
endangered at the place of oceurrence, The attack was cer-
tified on February 22nd. A reference to the plan will show
the manner in which the public snptﬁlr was threatened, and
when I have occasion to mention this outbreak on a later
page, I shall have to point ont the extreme liability of the cul-
vert furnishing water to the borongh to pollation from the
row of houses in which this cazse was treated. I meed not
follow Dir. Airy throngh the successive paragraphs in which
he secks to prove that the Blackburn water waa liable to
contamination by these specific excreta ; let it suffice when I
stale in his own words that ‘it appears that in the latter
Eart of Fehrum-tir every section of the water :!llp];il{I of Black-

urn contained more or less of the water that had passed
through the condnit under Shorrock’s REow. Therefore, sup-
posing the conduoit water at that time to be the vehicle of
enterie fever, we can see how a general outbreak of fever in
the early part of March in different parts of the town might
be accounted for.,” Now there were three reservoirs to which
the drainings of the dejecta could have found their way—
namely, Guide, with acapacity of 90,000,000 gallons ; Fishmoor
Lodge, 310,000,000 gallons; and Andl , 12,000,000 gallons.
We are told that the second had only 50,000,000 gallons in it
when Dr. Airy was there, so that there could not have been
maore than a total of 152,000,000 gallons at most when the in-
quiry wag held; buat how much less is not told ns. Here
then is an outbreak undonbtedly doe to waterborne infection,
and in which detailed inguiry enables only one attack to be
looked upon as the origin of the large epidemic among a vast
body of people drinking from three different storage reser-
voirs, whose relationship at & time coinciding with the
alleged specific fonling of their waters by that cage lends
itseli to corroborate the strong probability that the cutbreak
was in fact thos brought about.

We have geen already in milk ontbreaks of typhoid how a
greal many of those nsing the infected milk escape the dis-
eage, not becanse they are not susceptible to the disease, but
on account of the fact that the infective germs of the
are not nniformly distributed in the milk, households thus in
many instances receiving milk free from the dangerous in-
gredients which are contained in that supplied to, it be,
the very next house to which the milk is taken. May it not
well be so with water in reference to the germs of id?
Professor Koch hag stated that when enterie fever is found
to be oceurring in largely increasing quantity over an area
supplied with the same water and unconnected case with case,
it will be well to seek for evidence of water as the canse.
In any case, pending the settlement of the vexed guestion
of the direct relation rivera and typhoid as cause
and effect, wonld it not be best to take the excellent advice
offered by the late Bir George Buchanan? I refer to his state-
ment that if populations are o situate that they muet needs
g:lluf.e the river on whoee banks they reside, the river should

frankly recognised as nnelean. :

“Thus,” he says, *‘ regarding rivers as sources of drinking
water, one of two positions ought, I submit, to be consist-
ently aimed at—either that, hﬁlngha necessary gource of
domestic water supply, the river shall be absolutely pro-
tected against pollution; or else that, being (in whatever
degree) used as a sewer, it shall be clazaed as not fit to supply

drninking water.” -
ieular instance of the Tees

* For the rest as regards this
idemie, I am content to know that the chief mﬂiﬂl
e

advizer of the Btate on public health matters, Dr, T
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Thorne, has (as iously stated) eaid, in presenting the
repnﬂ;hich Dr. % mn{le upon it, that ** seldom, if ever,
has a case of the fouling of water intended for human con-
gumption, 8o gross or so persistently maintained, come
wllhglta the cognisance of the Medieal Department, and
seldom, if ever, hag the 1:i:|:rnt of the relation of the nse of
the water go befouled to wholesale oceurrence of enteric fever
been more obvions and patent.” *

Carars us Warer Suppires.
In his report on the river Trent, to which I have already
‘had occasion to advert at some length, Dr. Bruce Low gives

prominence to the use of canal water in relation to typhoid
i is im especially the case in respect of the
il of Misterton Walkeringham, in the Gainshorough

sanitary district (No. 174), In view of the fact that
canal water was still being used here in 1893, I think I ought
to show what were some of the constituents of the supply
which the villagera were consuming, Accordingly I gquote a
short passage from Dr. Low's ﬂ.‘ﬁﬂl‘t:
“ The Chesterfield Canal, which passes through the parishea
and Walkeringham, joins the Trent at West
Btockwith, where are a lock and canal bagin. Inland beyond
and to the sounth-west, the most lmportant place
on the camal is Retford, whence cargoes of nightsoil are
for disposal on the celery-growing land in
ﬂmcmgquiuh, From the soath-east cargoes
of nightsoil are also brought into the Chesterfield Canal from
Gains h, and from Lincoln vid the Foss Dyke, anolher
canal which joins the Trent at Torksey. This nighteoil, along
with towns'manure, ig unloaded on the banks of the canal in
Misterton pariegh, sometimes close to the village, and some of
the filth is nsnally spilt into the water and on the banks during
the process of nnlmﬂigg. The n.i¥htsni] belore being carted
away is heaped up on the bank, a few feet from the water's
edge, and eye-witnesses inform me that thejr have geen the
liguid filth exuding from the heap, running directly into the
nal. The hilge water remaining in the bargea after un-
loading is pumped out into the canal. The amount of night-
80il manure wvid the canal from the river Trent is
estimated at from 500 to 600 tons in the year; this does
mmﬂug_a that which comes from Retford in the other

This surely is bad enongh; but even worse is told by Dr.
Low, since he says that this canal water has a * general
preference for it by the villagers as opposed to
mﬁllm the same report we are told that the town
. derives its supply of drinking water from a canal
by the waters of the river Don. True, the sapply iz sub-
| to some amonnt of filtration of a rough character; but
~ the canal itself ie the recipient of untold abominations, Dr.
- Low says: *‘The canal in question is fed by the waters of the
Eﬂmﬂmﬂm itself forms, for some miles above, a part of
i
r
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other refuse matters in its comrse throngh the
Rotherham, and Mexhorongh districts, and other

mﬂ.ﬂmﬂ waterway. The Don is largely polluted by
: places; it iz also continually eontaminated by the

.

iE

i , Orine, and ulu[:} water of a large floating
] . Un one oceasion, a few years ago, the number
F:Ew boats passing up and down through the Thorne Lock
o one week was counted, and the nomber enumerated
- Bmounted to 500......Bo that 500 boats carrying each four
would esent 2,000 perzons contributing excrement
1 in the Thorne diastrict at one time or another
ing the week. Habitwal throwing into the canal from
] all their excrement and slope by boatmen was not
e LOWATds the Doneaster end of it I myself saw
loads of black sludge being taken out. One lock-keeper
me he often saw the carcasses of dead dogs and cats in
 eanal, and that he bad cccasionally himself to assist in
out of the water the decomposing bodies of drowned
ii;rn-nl":lriT]]":Tt Hn&t!:r should ':ie totstilly plﬁhibE&d ag sup-
Irinking water no one, I take it, will seek to gainsa
reading what is here said.’ . g F

FureaTioN oF Drismivg Waree,
im ce of the method of filtration adepted in
water intended for human consumption need
be asgerted. And yet it is one which bas received

%ﬁg gesg
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far less attention in the past, at least in our country, than
should have been given to it. Professor R. Koch has brought
out very clearly in his paper of 1803 on Water Filtration and
Cholera that it i2 not the sand of the filter beds that
acta as the purifier of the water pasged through the filter,
but that a layer of mud on the top of the sand, brought there
by a deposit from the still unpurified water, is in reality the
means of filtering the water. The most important point in
connection with efficient filtration is the depositiom of this
lager of mud, which after formation shounld not be disturbed
until it becomes go thick that it reguires removal on acconnt
of its impermeability. The layer of sand below this deposit
shonld never be permitted to §at. under a certaln thickness,
abont 30 cm., and in respect of the Elt.en'nf mud layer it 18
esgential that the water to be passed sheuld in the firat in-
stance be allowed to remain on the sand bed a suficlent time
to deposit the mud, the time reguaired to bring about the
li[:flﬂs-it- differing with different waters and the capability to
rid themselves of their suspended mineral and vegetable
matter. Bome river waters, we are told, which are especially
rich in elay constituents can-deposit a good filering mud
layer in eight or ten hours, whilst others, having vegeiable
matter in euepension, require at least twenty-fonr hours for
the process; hence the matter of sand filiration is geen to he
by no means the simple subject that many have eappozed it
to be. We are further told that if a filter works satisfactorily
there should never be more than 100 germs eapable of develop-
ment in each enbic centimetre of filtered water, and this not-
withstanding the number in the unfiltered water, whether
100,000 or only a few hundreds. In the case of very con-
taminated nataral water the germs after filt=ation should
never exceed 100 in a cobic centimetre. A small proportion
of the bacteria found in filtered waters have their origin,
according to Fraenkel and Piefka, in the natural water:
hence the very beat filters yet devised cannot rid the waters
of all micro-organisms, with the sole exception of the
Pasteur filtersa, Indeed, at the rate of filtratiom which
Professor Koch wonld allow, he fears that the bacteria
of cholera could not be kept back ; bat whilst sand filtration
cannot be held to give absolate protection against danger of
infection, * it can give such a protection that in practice we
may, under exigting circumstances, be satisfled with " The
danger to be feared from the process of cleansing the filter
bedz is adverted to, and it is shown that even with the most
careful manipulation of the plant there will be some dis-
turbance of the filtering area by the inflowing water after the
beda have been cleaned. This, however, need ba but slight,
and danger may be avoided if the proper precantion be taken of
permitting the water to rest for the houra requigite to allow of a
deposit before the filters are again put into play. Comment-
ing on the cholera outbreak at Nietlebem im 1893, Professor
Koch statea that if pmi}F_-r bacteriological examination had
been made of the go-called filtered water prior to the out-
break, ench an examination would have snfficed to show that
the water passed throogh the filter beds was not of sncha
quality as was proper to be sent into the service reservoirs,
The object to be aimed at in that cose seemed to be to get
as much water as possible through the filters, irrespective of
the natore of the fltration to which the process treated the
water. The fact was not appreciated that the water needed
to be allowed to rest for four-and-twenty hoors on the sand
revious to fresh use of the filter beds. To such ignorance
rofesgor Koch wonld seem to refer the cholera epidemic
outburst at the asylum there.

This brings me to the further and very important matter
of the periodical and frequent examination of water, after
filiration, in a bacteriological sense,* It is perhaEE gearcely
necessary to state that in England thig Eill'EEltiﬂ'[l as not re-
eeived the amount of attention which it merits,» Unless I
am greatly mistaken, the waters of the individoal eompanies
supplying London are only examined (to the extent of a few
dropa) once & month. BEut what do we find Professor Koch
saying on the matter? This, namely, that there should be a
rule that each filtering basin should when in use be bacterio-
logieally investigated once every day, the basin heing so
arranged that a sample of the water can be taken imme-

" In this connection I have thought it well to print in appendix the

aceount which Dr. Klein has given of his " methods of ex tion " of
waler when searching for the ilus of typheid. o T
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dlately alfter passing the filter, and prior to mixing with the
waters from other basins or reaohm% the storage reservoirs.
He does, however, go on to say that if waterworks are so con-
structed that they give aniformly good resulls, periods of
greatest use of water, of frost, or of danger of epidemies, are
alone those in which the strict ingistenee of a daily examina-
tion meed be carried ont, an examination every three daya of
the total filtered water being in the meantime suafficient.
But the practice of a weekly bacteriological examination at
any time is recorded as mmsalicient. I muach fear that the
water companies of ounr country, if judged by this standard,
wonld come out of the ordeal very badly. And again, if the
water passing had in our eountry to stand the test of having
anomber of germe capable of development in each cubic
centimetre below 100, 1 imagine that the companies would be
in equally bad case. If we apply these various desiderata to
the case of the Tees water as supplied to consamers, [ am
afraid that the inability of the Water Commission of 1803 to
determine whether the fever in the Tees walley was or was
not waterborne is ehown to have less joatification than ever.
Coming to an instance of filtered water which has seemed
certainly to have canged typhoid, I would draw attention to
the ease of the Chester-le-Street ontbreaks of the winter and
apring, 180293 (No. 195), where the incidence of the disease
was mosl emphatically marked on one of two water services
in the place. The data given in the appendixz sofficiently
demonstrate this fact. The inguoiry which was made of the

revalences of typhoid for the I G wernment Board by

r. Maclean Wilson is an admirable instance of the reports
issned by the Medical Department of that Board, and I feel
that I may with advantage to this paper quote from the docua-
ment as to the methods of filtration found to be in vogue
when Dr. Wilson vigited the district. The length of the ex-
tract ig only the measure of the importance of the sobject
dealt with,

“ The Chester-le-Street Company draws ita supply from the
Btanley Burn, absut two miles above the village. At the in-
take there is a weir to direct the water into the pipes, the
open ends of the pipes being protected by a double wire
gereen to keep ont Ilr.-;n..wt-sl and other Hoating bodies. Enat at
the time of my vigit these screens were go arranged that tha
waler did not require Lo page through them to enter the pipes.
A few yards lower down these intake pipes deliver into a
egettling tank about 3 feet equare, and from this the water
flows into the main, which is said to be covered by a rose,
The main conveys the water by gravitation (with a fall of 130
feet) to a filter bed. The man in charge says that there are
geveral valves in the coarse of the mamn throagh which the
water can be tormned into the stream again, and that these
have to be opened oceasionally to sconr the pipes, in order to
keep them glear of egand and muad. The filter bed, which is
gituaten vn some high ground cloge to the village, and within
200 yards of the ratlway station, seems to have been made
when the company was first formed, and not to have been
much digturbed gince, except for renewal of eand ina way
presently to be deseribed; at any rate, 1 am told that it has
not been opened owt for the last thirteen years. 1t is con-
structed of brick and mortar, forming a tank 24} feet by 49}
feet, and of unknown depth. Sworrounding it on three sides
in the form of a horseshoe is the gervice reserveir, covered in,
and, I am told, constructed of brichwork with a coating of
cernent. It is said that the fillered water enters this reser-
voir through holes in the walls of the filter bed. The filter-
ing mediwm is said te consist of 4 or 5 feet of gravel and fine
sand, with a layer of eobblestones at the bottom of the tank,
but, aswill be seen, the thickness of the zand variea immenzely
at different times, This is the method followed : Onee a year,
after the clogged surface layer of sand hag been removed, aboat
150 cartloads of fresh sand are poured in. This sand is procured
from the banks of the Wear ologe by, having been depogited by
floods, and the Wear above this point receives the untreated
sewage of a large population, both nrban and rural. The water
is turned on to the filter bed, and alowed to ran throogh it
until the surface layer of gand beging to get clogged, a period
which varieg from ten days to three weeks, according to the
gtate of the water. The water is then tarned off, and the bed
allowed to dry, when the man in charge skima off about an
Inch of mud and sand, and delves the new sarface to a depth
ol a foot or g0, The water is again turned on, and the same

rocess is repeated throughout the year ontil the sand has

eon in the main removed, when another 150 cartloads have
to be filled in. The process ullpn:riug the surface of the filter
was done in my presence, and [ was told that the level of the
gand wae then at its lowest, as it was time for its periodic
repewal, At that time the surface of the filter was 5 feet
i inches below the level of the overflow pipe, and I was told
that 31 feet of additional sand was to be thrown in, 8o that
the thickness of filtering medinm varies as muoch as 33 feet.
Ag has been noted abowve, the filter bed is surrounded on three
sides by the reservoir; on the fourth side is well-manuored
garden groand, extending up tothe wall of the filter bed, and
as the wall is made apparently of ordinary brick and mortar,
and ia dilapidated in many places, there is no doubt that
in time of heavy rainfall the soakage from this garden gets
into the filter bed. The reservoir ia said to contain suflicient
water to last for a fortnight if the supply is turned off at
night. On the town side of the reservoir is the valve pit con-
taining the pipe from the etream to the filter bed, as well as
the distribution main from the rezervoir to the town, and
these two are joined together by another ahort main, so that
the water from the burn can be turned into the town withont
passing through the Blter bed. This, however, is said never
to be done.™

The state of things here set forth is lmﬂ‘lclent.li deplorable,
and if I add that the bowel discharges of typhoid patients
were prior to the ouibreaks chronicled finding their way into
the stream above the intake, there can be little wonder at the
resonlting digzemination of disease by the water of that
glream when allowed, with such poor attempt at purifieation,
to enter the distributing mains, Deplorable as was this state
of things at Chester-le-Street, a larger question is behind it—
namely, How far does the ease represent the condition of
water services in oor country ! The gquestion is of serions im-
port to the community, affecling as it does the pablic health
in no mean degree, 10 filtration in its most perfect features
does not arrest all the bacteria with which water ig infested
in ita natural, and ofttimes polluted, condition, what ean be
gaid of water which is subjecied to only an elementary process
of filtration ¥ Tf it he contemded that water from whatever
source will not convey the means of harm when properly
filtered, I for one will not goarrel with people who rely on
that filtration, il only it be assured that the method of purifi-
cation is indeed perfect so far as all reasonableness can
demand, and such ag ghall reduce the germa in the water te
less than 100 in each cubic centimetre, so far as development
iz concerned. If Gitration ig to be our safeguard, let it be of
a kind to prevent all canse for cavil by those who look askance
at the theory of the safety to be found in it. [ must add one
gualification to my adberence to the trust to be placed in
efficient filtration, and that is my opinion that the water Lo
be filtered shall be a waler free 80 far as can be determined
from even the risk of pollotion. I refer, of course, more
ticularly to rigk of exeremental pollation. What I would like
to see undertaken is a comprehengive survey of the several
local and other waler supplies in nge in our country, all our
gathering grounds, Alter beds, methods of distribution and
the like finding place in the scope of such an inguiry. Tha
matter would doubtless take much time, but that would be
a small matter if power were given to the department of
Btate carrying out the inguiry to order the remed{ingucf all
defects of moment that were found to be existing. Il we have
regard to the valuable series of reports now available in the
cases in which the Medieal Department at Whitehall have
made local inguiry into the sanitary circumstances of districta
in England and Wales, we shall find that very seldom is the
water gervice sach as to prove satisfactory to that art-
ment. Bot dissatisfaction without the power of remedy ia
buat poor comfort to those degirons of righting the wmnF.
" Before I leave for the time this interesting subject of river
water and filtration in relation to typhoid I should like to
refer to ome other inetance of riverborne typhoid, that,
namely, of the river Wear, which furnishes the water lnpgly
of Bishop Auckland. The data which I give in the appendix
(No. 194) will show in a way not to be gainsaid that the inci-
denee was on the houseg of consumers of the publie supply
from the river, even down to four cases in the village of
Sguth Church, in four houses taking the same river supply
to the exclusion of all other houses in that village and all
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sorropnding villages using other water. The
the river are undoubtedly grossly polluted above
of the supply. The Wear 1eceives the sewage of
18 in the upper pertions of the valley, and, in
raw sewage of geveral thousand people within a
the intake. not including that of some thicly
town of Bishop Auckland itsell. But the water
gh a natural gand and gravel bank, the chemi-
of the filtered waler showing it to be of much
ty than that of the river in its natural stale.
br i8 frequent!y. when supplied to the mains,
hid. thue giving evidence of the inefliciency of the
| of filtration adopied. In his rl‘}:llcrt- far the quarter
Juned0ih, 1803, Dr Eustace biitl, the health officer for the
‘of Durham, states that the * connty analyst reported
ple of water taken from the mill race just below the
gewage from hou-es at West Mill and Daisy Bank,
prirush, ‘that thieg sample yields very faint iadica-

; of actoal sewage pollation.'” He pro-
very traly that the chemical purity of & waler
n that it van be consumed without danger, and
Aunckland the Gliralion is not always ellective;
evidence of the eutr{' into the river just above
sewage containing the specific contagium of
er, at & lime coincident with the outbreak of
sich 1 have chronicled in the appendix. 1t seems
‘methods here adopted would not bear the sciuting
ofessor Koch wonld bring to bear upon them, and
g ever to find a footing in the upper
fear whilst the condilions oblaining in 1803
persist in the matter of a water supply drawn
1 chances aie that BishopAuckland will suiler
is instance, to my mind, geta lorth very clearly

ng to so-called filtration, done in & manner
has now shown o be short of the requisite.

n only be relied wpon when it falfils the condi-
down by Professor R. Koch, namely, when it
ater with less than 100 zerms capable of develop
sach cubie centimetre of Hltered water, and where
m of bacteriological examination and the

i

rERBORNE Tyrmoin FEVER 0F ACCIDESTS.
vable that with our complicated machinery for
;| gﬂol'l_u&e popalations with drinking water there
{ rom time to time accidents of a natore to be
n acconnt of their far reaching resulis of a harmial
' and 2o it i8. for the history of waterborne I&}?phﬁill
j_}l- where the onthreaks have been ditectly
alt of avcident. I may recall altention to the Lewes
| 1874 (No. T1), brooght about by the leaving open
ge of the intake pipe by some children. To this
E ¥ made reference in other connection, and
| to consideration of additienal instances where
e been concerned in the cause of outbreaks.
most curions of it8 kind was the oatbreak at Perth
112y, which lasted from May to November, eans.
Jig 4 21 deaths. It happened in thia wise, The
ity was dizgposed of in the river Tay, and quite
place of outfall into the river the mains of the
mﬁ; croes from the filtering beds to the city.
L some repairs were needed to the pipes,
e error the sewage-pollated waters of the river
o find enkry to the distributing mains already
i filtered water. On the next day succeeding
an epidemic of diarrhoma in the cily, and this was
the expiration of a week by an outbreak of
reumstance by no means nnosaal in the case of
e typhoid, as wilnees, for example, the inslance at
n. When we state that of this remarkable
the of Dr. Simpson, now health officer
t will be allowed that it demands credence. Of
epidemic of 1832 (No. 141) much was heard at the
[ter the issue of the t made to the Local
Board Dr. Barry. No fewer than 518 cases
occarred, and some attempt was made (o ex-
the cansc of the disaster. Thia entirely failed.
0 convinee any unbiassed mind as to the trath of
, Which unhesitatingly put the fever down to the

e

water gervice. The town was no doubt degerving of a certain
amonnt of commiseralion for the lameniable ecireumstances.
There were those who lost their lives by their persistent dis-
regard of the theory of a waterborne pestilence; and yet after
all the malady was bronght ab. ut by an accidental act, if one
may call a flood a matter of accident.

The facts leave no doobt that the river from which the
water supply of the place wae oblained was polluted some 700
yards above the intake by the excreta of typhoid patients
cagt into a creck which earried them by means of a rubble
drain to the river. The flond which occarred in early July
had for ils result the bursting of a main, with consequent dis-
torbance of reservoir and filler bed ; and this disturbanee was
followed by a widespread and simaltaneons epidemicity of the
disease, the fever blezing forth after the lapse of a fortnight
following on the barsting of the main. ‘The water was much
digcoloored after the accident, and smelt badly. Houses not
taking it were altogether exempt from fever, To add to the
digcomfort of thoge who had much to eay by way of doubt of
the theory of water, it was pointed out l.fm! the filtering beds
were ineflicient and dirty. And then, again, it can hardly be
expected that a river can be polloted by the specific germe of
ty phoid withont grave danger of mischief resulting, especially
where the method of filtration is In any wise faulty. There-
fore, whilet we mny clags the instanee in our chapter of
accidents, it nevertheless remaing also as a ease deserving of
mueh censure that there should bave been permitted Lo
remain such a source of danger to the publie water gervice as
the disposal of excrement from houses so siluate as to
render the pollution of (he serviee poe ible, If it be held
that accidents as such cannot be gua :dagninat, I muast
enter the lists and give it asa my opnion that the health
of 8 community should not be at the merey of a child, or
of an ignorant honseholder who is content to get 1id of his
domestic filth without regard for decency or safety. The
instance of Perth is probably unigue, but it i=s painful to
think of the consequeness of any damage or leak ocourring
in eonnection with riverborne waler pipes, in the same way
as it is dangerons to have pipes for water and sewage laid
aide by side without the greatest of care that any possible
exchange of contents is guarded against,

GaTHERING GRovnns ANn WarteEr Pornuvrion.

Where drinking water is derived from the surface drain-
inga, the importance of having a gathering grounad free from
all poegible means of pollntion is self-evident. And yet to
read the history of waterborne dizease, one would imaging
that to gecare a gathering ground that shoold not duectly
contribute to the contamination of the sapply was a matter
of but little concern for those charged with the safeguarding
of the pablic health. I have already had occasion to make
gome reference tog this eubject onder one or more of the pre-
ceding subheadings, but not directly a8 matter of gathering
ground so much as of poliotion of stieams and the like by
enrface drainage. This question of the relation of typhoid to
the surface pollations to which water is subjected while in
Eﬂ]cvza of collection is one that demands some conzideration,
Ve have recently seen some large corporale bodies brought
to book on account of the disgraceiul conditions which have
been permitted to exist along the ronte of water collection,
and to thege I shall have to refer in this eonnection. 1t will
be well that I ghould make special relerence ag matter of ficst
ingtance to a lew cases of pollated gathering grounds so far
as the facts appear in the appended tables. I will lake half
a-dozen instances. The first ie by no means the least in-
teresting. I refer to the Blackbarn onbbreak of 1881, investi-
gated by Dr. Hubert Airy (No. 126, with its 260 attacks, Tho
cage is indeed of euch vast importance as showing the condi-
tione prevailing when Dr. Airy wvigited the borough, that I
am sare I shall be pardoned if I quoote even somewhat
lengthily from hig report, only premising that the state of
things to be now described in nowige obtains to-day. I ean.
not do better than reproduce Dir. Airy's account of the risis
to which the old walerworks supply was exposed by reason
of the circumstances in which the water was gathered,

i Now it is evident that this waler supply of Blackburn
rung the riek of pollution at its eeveral sources. There iz
riek at the gathering ground above Pickup Bank; there is

risk at the White Birk Colliery of some aceident similar Lo
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that which befell the Caterham well ; and there i8 risk at the
well on Revidge, for houses are pretty numerpus round about,
and the goil ig a porons sandstone rock. Moreover, as regards
{he water from Pickup Bank, there is risk at very many points
along the roate by “"i‘ﬂf:]'l it is conveyed to the town. The
stone calvert...... is of rough construction, built of the ragetone
of the distriel in rade wedge-shaped lumps, filted together
without mortar or cement, but well bedded in thick paddle ;
and remembering that this culvert haa lain for more than
thirty years, only three or four feet deep, on the slope of the
hill gide, with a comstant tendency to increase of pressure on
the upper side and lessening of pressare on the lower side, it
can hardly he supposed that the stracture is still sound
throughout. Indeed, on one or two occasions ab different
wints the erown of the arch has fallen in, and probably at a
[mm:lrec,l points it has yielded more or less, so a8 to admit a
leakage of gnbsurface water on the upper gide. The Cor-
poration have been sensible of the danger invelved in this
condition of things, and have, some time back, taken pains
to prevent the surface water from lodging on the apper side
of the mound which overlies the enlvert, by cutting trenches
and laying drain pipes to carry it away either under or over
the :~1:.¥1.-er. An inspection made Jast aulumn (1880) by the
health officer (Dr. Stephenson) and the inspector of naisances
(Mr, Prebble) revealed the presenee of dangerous nuisances
in the shape of town manure on the pastores immediately
above the line of the culvert. Freedom of manuring
was expressly reserved  to the meighbouring  owners,
tenants, or oceapiers by the Waterworks Act of 1845,
The only remedy the Corporalion can mse is to refuse
to eell manure to the farmers on these lands. They
cannot prohibit {he manoring of the land, and the farmera
can get manore elsewhere; danger from manuring, there.
fore. still remains. There iz also the sewage and ordure
of Belthorm, the village on the crest of the hill above
the line of the ealvert, to be taken intoacconnt. At the time
of constroction of the waterworks Belthorn had no sewer nor
cegapool, but dispozed of its slope and excreta cloge around
the dwellinga. O late years the hounse glops have been re-
ceived in a roadside sewer, delivering inlo a watercourse
which formerly was impoanded in alittle ¢ lodge * close above
the calvert, and used to supplement the supply from Picku
Bank. Even to the iime of my wisit the condoit remaine
open at this point, bat the ]ﬂ{'lg.-e hadlong before been emptied
by a pipe carried under the calvert. Still it has oceasionally
happened that this pipe has been choked with rabbish or
with snow, and the water has half filled the lodge before it
hag been possible to clear the pi*ya again. The water bailiffa,
however, declare that the water in the lodge under these eir-
COmstances never reached the open conduit.  Again, there are
one o two other poinia where gewage from Belthorn has to
age over or under the culvert, and where the accident of a
ﬁolmtwc joint might admit impure water to the latter. The
drainage from one row of hovses goes into a cesgpool on the
hill slope. The cesspool sometimes overflows, and the liguid
rians down a lane and enters a drain which passes ander the
calvert. Even in the last twenty yards of itscouree, before it
discharges into the Guide reservoir, the culvert is in mani-
fiest danger of receiving soakage from the neighbourhood of a
row of cottages (Bhorrock’s Row) in the village of Guide (see
plan annexed). The slops Irom theee eottages are thrown ont
partly in front into the road gutter, which carries them over
the culvert with no security against percolation except the bed
of puddle in which the enlvert is wrapped, and partly into a
G-inch pipe drain at the back, which, at the lower end of the
row, i8 carried under the last honse and across the road to
join a larger stone drain from a higher part of the village."™
The above is suflicient to show that the gathering ground
was by no means {ree from gources capable of seriously pol-
loting the water collected 1n the reservoirs; and Dr. Airy
goes on to describe the manper in which he thinks actoal
pollation may have been bronght abont by way of the drain-
age from some privy pits within nine yarda of the calvert at
one part of its courae. Percolation of the conlents of these
privy pits was demoustrated at the point where these con-
tents passed over the stone enlvert, and a case of uneguivocal
typhoid occurred in Febroary in one of the houses nging one
of the pits. ' Moreover, the discharges of the patient were
cast into the privy, and though the nse of carbolic acid

powder is said to have been made, in sofar ag the stools wera
concerned, at any rate no such attempt at disinfection was
made in the caze of the rlops and rinsings of vessels. All
alike conld find their way to the calvert. And even so, Bir
Charles Cameron has stated that he has saceeeded in de-
viloping t-]rlleid bacilli in large numbers from dejecta treated
with carbolic acid.* In the next month (March) the disease
suddenly blazed out in Blackburn, with 149 cases, followed
by 61 in April. Dr. Airy shows that the distribution of the
water, complicated as it was, fitted in with the theory of

& //* FISHMOOR "
RESERVOIR -
.,--1‘? i T ]
Praw oF o Panr oF TaE Brackevey Warenwongs, 1881,

contamination by the exereta of the single ease of hoid
jost referred to, whilst the widespread and slight inei
on the large population served eqgually fit the theory,
sinee, if the one cage of disease contributed all the polla
agent then the amonnt wonld be very smail in relat.ig?x to
immense body of water to be infected. The heaviest inei-
dence was on that part of the borongh served by the reser-
voir chiefly concerned in the pollution to be derived from the
specific evacuations. The case against the water to my mind
admita of little room for doubt, and the lessons to be learned

ting
the

from the factz g0 admirably detailed by Dr. Ajiry are the hilr: !

of collecting water from a gathering groond sobject to

mannorial and other means of probable polition of the

water so collected, and the necessily of looking after any

diseage within the area of drainage of water, rather than

* BRiTIsE MEDICAL JOURNAL, August ilth, 1664
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leaving the matter to the chanece operations of an unakilled
Ilibomeri.’:; was done in the case ol the initial attack, which
very probably was the starting point of the deplorable epi-
demiec which lagted from March till May of 1821. Another
instance of most foul conditions obtaining around the waier
used a mmmuniti subeequenily invaded by typhoid was

that of ‘Barnoldewick, in Yorkshire, in the gpring of 1883

{Ho. 146}, where 48 cases occurred. The well here in ?l]i‘@l'i.ﬂ:l]

was, we are told by Dr. Atkinson, the health officer, fed from

gt gaturated by sewage, and itzell gituate between two
sets of cesspools which intercommunicated, fever rmentin%
in some of the very houges draining to the cesspoola. Bmal
as were the proportions when compared with the epidemic
just chronicled, I muoch donbtif a case more dezerving of
eengnre of the sanitary anthority can well be imagined, The

were for all the world drinking their own excrement,
and veritably consuming the poison of typhoid. At Cowpen,
where ¢ ¢ geems to be almost endemie, there was an epi-
demic eunaistinﬁ of 74 casez and 13 deaths in the epring of

1884 (No. 1561). Here the water was derived from a stream

which received the drnimtge of highly manared fields on

which human ordure was deposited for manurial Urposes,
and the heavy rains of the winter months preceded the out-
burgt. In the case now to be referred to, three farmsteads
were giluate on the area from which the water was collected.

I mean that of Bwansea in 1885 (No. 161), where nearly GO0

were recorded, and nearly 50 deaths were regislered,

in two months of the summer. At two of the three farm-

steads there occorred, it is supposed, cases of typhoid, and

the evacnalions of the patients under the local conditions

‘and methods of treatment could not fail to gain access to the
reservoir through the mediaom of the waterconrses proceedin

. from the honses. The fever outbreak was conterminouns with

the gervice of water from the particular regervoir subjecled

~ thms to specific contamination, those districta ontside this

1 gh:-hlly egeaping. It is but right to stale that imme-

i_ti“ﬂ information was received by the eanitary oflicials of

the suspected cases at the farms, and the danger to be ap-

mﬂﬂd therefrom, the water from the implicated reservoir

‘was cut off.

As teatifying to the fact that it was to the consamption of
this water that the fever was due, it was found that at the
time at which the action of cntting off the water might be
looked to, to bring about a decline in the number of new cases,

such declination id, as a matter of fact, take place. Bat the
Nlesaon here is zﬁin plainly written, namely, the folly of
‘?ﬂn within aren of the water drainage eystem any
dwellings from which danger may be apprehended in the not
nnlikely event of epecific dizenze manifesting itself on the
premiges, where, indeed, the methods of excrement disposal
‘are guch as cannot be regarded as absolutely to be relied
upon as withont the possibility of accident to the water ser-
[ Fnrmn’hndi.ughn. with their invariable dirt and litter,
‘the least desirable dwellings to have near a gathering
m:iamba. as we know such places in genera!. The
» ol oatbreak so recently as 1801 at Rotherham,
ah, and Greasbroogh, will still be fresh in the minds
e, and its lesgong are sofliciently important to
nt me in bringing the chiel facts to the remembrance of
ho may be without intimate knowledge of them at the
it moment, The two former towns, and a definite but
. part of the last, had a water service in common,
: ,.‘.. by the Rntherh?]m U::lrporatimlil. Tlli"-lia se:'l.ri?le was
i bwo gathering groands and two wells. 1ese gatherin
“grounds (see No. 1'5[!? were subject to all manner of g]mllut.inﬁ
-media, especially one, the water from which had great bulk
il {fr cent.) of the total cases occurring, and these numbered
y 3 1 all 251, with 35 deaths, from October to December. The
aler sapply was the only community of condition in the in-
waded areas, Now, the pollulions to which the gathering
ounds were exposed compriged soch dangerous elements as
e drainage of highly-manured fields, on which were de-
ted the refose of farmyards and the contents of privy

|
I

~middens ; and in addition the sewage of whole villages found
its way into the water; and, to ¢rown all. the fillering beds
had nooe of them been cleanged since 1835, one, indeed, not

ce 1881, analysis of the water for a series of years being of

-

obtaining in connection with the water gervice of one of oor
towns as has been the ease at Rotherham is a sure sipn that
our boasting of our immense progress in matters sanitary is
rather premature. With different climatic conditions in our
conntry, who would like to predict what would happen in a
time of adjacent cholera ?

To elose this sickening array of facts as to the manner in
which potable water is drawn from the surface of sewape-
laden land, I take note of the case of Atherstone (Mo, 199),
where the outbreak of 1303 was related to the pollution of
the water by way of a piece ol common land thickly covered
with animal orduare; a large pond also contribating its mud
and filth to the pollution, whilst the eollecting tank had in
its near vicinity a place of defmeation for numerous trampa,
I have referred somewhat fally to this outbreak already, in
conneetion with the question of levels of mains as affecting
the distribution of lyphoid, and go [ need not here recapitu-
late, But that a piece of ordinary common land should have
been allowed to furnish water by drainage for a town seems
gcarcely credible. Nevertheless, the Iact remaina that
Atherstone was content to see its water collected in the way
deseribed, with the results that will always follow on soach a
state of affaira. The whole subject of the relation of gather-
ing grounds to typhoid enters so largely into the history of
these ontbreaks which have been traced to water as a cause,
that I have felt no hesitation in thus lengthily speaking of
the matter ; and it geems to me that itis one that needs much
more consideration than Liag hitherto been paid to it, since
we gee that some of the most glaring instances on record are
of gquite recent date. The entire question of sarlace drainage
in so far as drinking water is concerned, calls for remedial
action on the part of our companies. Far better trost to
polluted waterways, such as rapid rivers, than to the constant
presence of infiltrating human ordare, or the rank sewage of
villages where disease may al any time become epidemic.
Indeed, with eflicient filtration, ¥ wonld much rather gee my
drinking water coming from a pollated river than from the
surface of meadows heavily manured by the visible refoze
heaps collected from privies and the like. . For one thing, the
chances of a river ridding its walers of the harmfal gualities
of the polluting media are muach greater than in the case of
water gathered from satarated ground full of abominations,
clege to the tanks and reservoirs or to the streams which feed
the service pipes and places of storage. OI two evils I would
chiopge the least likely to cause mischief.

CuvreBYARD DRAtvice I8 ReraTiox 1o Ty¥rmoip FEVER.

Man, however, does not appear content to pollate his
drinking water by the voided filth of the living, but is too
often careless in the matter of contaminating his sapply by
the drainage from the resting places of the dead, and thos it
comes about that danger arises from the proximity of burial
groonds to the areas of catchment for water impounding
purposes. I will briefly refer to two instances in which the
proximity of churchyards to sources of drinking water was
aeriuus]ia held in question. The two cases are wide apart in
E’aint of time and locality, the one being at Malpas, in
“heshire, in 1871 (Ko. 27), and the other at King's Lynn in
1801 (No. 180). At Malpas the churchyard has been in uge for
for many centuries, and not only was it situate on porous
goil, but it was 20 located that all the decomposing animal
matter getting away was led to the source from which the
water supply was obtained. In the case of King's Lynn, the
drainage of a churchyard into the Gaywood river, which for-
nishes the public water supply, was only one of very numerous
sources from which the river derived pollution. Btill these
two instances gerve to indieate the fact that places of burial
are at times 80 placed in relation to water services that their
natural drainage finds its way to the water drunk by man;
and it does not want much thought to come to the conclusion
that their proximity to sources of sapply is, to say the least,
very undesirable.

Excerrionar Sovnces ofF Wairer PoLioTioN.

Ome very peculiar case of pollation of water is reported by
Dr. Beveridge, of Aberdeen, as having oceurred at a dairy
farm there in 1881 (No. 120). The cistern at the farm was
sitoate in a corner of the cowshed, its contents being used lor

8in
A compromising nature. ‘That there should have been foand
in Eogland such a combination of deplorable conditions

e

all dairy and byre purposes. Analysis showed the water Lo
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te nure |:|1'ir_.'|' to entry into the EiB!Eﬂl_, but tﬂ_hl!'ﬂl}mﬁ hig‘h]y
]mlnruu-li with organic material while in the cistern. All the
522 eases of fever ocenrring in the month of April were in
congumers of the milk from this dairy, and no condition of
the mileh eows could be diseovered, alter very careful exami-
nation, to account for infectivily of the milk by the eattle.
No one taking otlier milk was attacked, and persons whose
cans were not washed in the cistern water escaped the fever.
The epidemie was sudden, bat as widespread as the distri-
bution of the implicated milk, Daring the progress of the
prevalence Professor Cossar Ewart discovered in the milk
organizme identical with those found in the cistern water.
The case is interesting as showing that despite the patent
fact that the water was the vera cawse of the epidemie, there
is no knowing in what manner the water obtained ils infee-

tive quality

CHANCE Sovrces oF WATER SvrPL¥ AND TypHoin FEVER
UUTERNRAES,

In a catemory not far removed from the chapter of accidents
to which T have lately referred, come those eazes in which
chanee sourees of supply of drinking water have figured as
cause of typhoid fever, Two such instances of ose of water
in a more or less aceidental way [ may guote in this connec-
tion, They oecnrred widely apait in point of time and poai-
tion, namely, the one at Diistal (No. T8, and the other ab
Fvesham and neighbonrhnod (Ko, 142); the first in 1875 and
the laiter in 1882, In the first, it was among the inmates of an
institution thet the fever gpread, the immediate canse of the
500 attacks which developed being the chance drinking by
some of the orphan children of the contentz of a siream
during one of their walks, The stream received the sewage
from houses in gome of which typhoid had oecorred, and as a
result of this congnmption thirty cases cropped op simultane-
111151?1'1:1 the asylum in children having thus drouk of the
speeifically contaminated water., The disease once intro-
dueed, was kept going until 500 children had eaught the
iafection out of some 2000 in the asylum. Here, then,
was guile an accidental usage of a water by thirsty children
while ont for a walk in a dingle near their home. And it
hias its lesson for other large aggregations of young persons
when out of the charge of the attendants usually lookin
alter them, The geeond inslance was of a most excepliona
character, having to do with the visitors to a regatia who, in
gome numbers, drank of the water of a well in a meadow near
where the regatta was held, the well being contaminated with
animal organic matier, and sitnate near a sewer. As showing
how the disesse was caused, 1 may mention that the infee
tion was fonnd to be present in eleven villages, the early
sullerera being all of them nsers of the well on the day of the
regatta, either in its nataral gtate or in the form of lemonade
mixed with spirit, Not one case of fever ocenrred in the
lurge number of persons who thronged the other frequented
meadow, The water of the well showed on examination
signs of undoubted pollution, but the ose of its water wazsa
matter of aceidental congregation in the meadow in which it
found place.

Cavee or Feven DiETasTt 1w True.

There have been not a few instances in which the canze of
the outbreak of waterborne typhoid has been far distant in
point of time from the resnlt of its operation. I have already
in speaking of the action of frost and thaw on the spread o
auch typhoid, had occasion to mention the lapse of lengthy
intervals between the disposition of the infective material
which has later given rise to digease and the disease which
has thus been ereated. Tt must indeed often happen that
the one and the other will be somewhat widely separated, for
the reagon that climatic conditions have 8o much to do with
the infiliration of the specific germa of a diseasae into the
water, It will readily be granted that excrement east on to
dungheaps in a period of frost and ina time of heavy rain
fall will reach an adjacent waterponrse under the latter con-
ditions mueh more guickly than when the surlace of the
ground is frostbound. We have again and again seen heavy
rain canging typhoid epidemica by the aclion of the water
newly fallen on the ground in its forward course either on
the ground surface or with the subsoil water thus avgmented,
and acquiring a fresh impelus towards its natural level. To
ihe instances under these headings I need not again refer;

and with what has already been said on these points it will
guflice if 1 give one instance in which neither frost nor thaw
was in question, bat where the cauge was in existence in the
apring of the year and the reanlt was manifested in the
sommer, The case of which Tam thinking iz that of Swansea,
which town, bnt not this outbreak, T had oceasion to mention
in another connection a short epace back (No. 107). Here, ag
will be seen from the appendix, the ontbreak with its G40
attacks was traced to the fouling of feeders of a reservoir
exeremental pollution from a farm on the gathering groon
of the service, the fever having occmred four months before
the epidemie outburat, the immediate agency being a heave
rainfall. Here, then, it is seen that thoogh frost and thaw
had no place in the delayed outbreak, yet rain had a
minent part assigned to it; and indeed it may be laid down
that the majority of such delayed appearances of effect fol-
lowing om canse ave accounied for in one of two ways, namely,
either abgence of mueh rain or frozthoond specifie poisonons
material which needs only opportanity for access to drinki
water., These considerations point to the need for eareln
tracing back of the meteorologieal conditions for some time
precedent to the prevalence under investigation.

Mernops oF Srngap oF Warennorse Tyerorn FEYER.

That there shoald be various mwethods by which disease
tends to disseminate ilsell is mot surprising; but this does
not remove from the region of snrprige some of the methods
by which spread i3 bromght abont. In the numerouns in-

stances in which typhoid has been set going the medium
of pollated water we have generally scen the digeage appear-

ing first in thoze persons who partook of the implicated water
to the entire exclusion of all others for periods of Ltime u:?'- -
ing with the attendant circumstances. In some—indeed n
very many—Lthe digease has run a long course before g
gecondary canse has been foand operating, whifst in others
again the disease has soon ceaged to operate through the
otiginal agency by such action on the part of sanitary
authorities as closure of wells, or stoppage of sopp'y, nr the
like, and haz then fastened on other channels by which to
propagate itsell, as, for example, the methods of exerement
disposal, the non disinfection of bowel discharges or of in-
fective slops, the attention of the nurges on the patients to
duties which lend themzelves to contact with the publie,
with matters which come tobe nsed for the preparation
foods or drinks for human eonenmplion. The appendix i
full ol these varions methods of spread of the disease; bok
should like to draw attention to one case in which spread
was brought about by what looks on the face of it to have
heen gross carelessness. At Temple Cloud in Somerset (No.
191}, there ocenrred an epidemie of a very limited kind, see-
ing that it consisted of only 11 easea; bat the circumstances
were interveting on account of the family history which is
contained in the report which Dr. Meane Sweeting made on
the ontbreak. He soates, for example, that in one hoose the
evacuations passed by three yeung patients were emplied
only in the morning, being retained all n‘;folﬂ in the room
cccupied by the suflvrers and thatin addi to this flthy
and dengerons practice the noree did not wash her hands or
elean her nails after attending to the children; and he states
algo as his opinion that the woman probably thus derived her
infection. oreover, no diginfectanls were used ab this
house, The same eondition obiained in other coltages in
this outbreak, and the lesson to be learned as to the absolate
need of perfect cleanliness is one (hat should be well taken
to heart, not only in connectivinwith typhoid, but in regard of
all sick rooms, since, if we argue by annlogy, we may &3 :
to find a nurse who is eareless about her own personal olean-
liness, eaveless also about her patients ; and in the sick room.
most azzaredly cleanliness is next to godliness. .
There is another method of spread of waterborne typhoid
to which [ ghall have oceagion to refer rather fully presently,
and that is by means of foods rendered poisonons by ﬁullnlmf'
waler, the chiel of thege being milk, 11 it seems odd to any
of my _readers that I shonld have included in the Appendix
cages in which milk has phgled the chief part of spread, I
wonld heg leave to state that T have given only casesin-
which the milk was primmily infecled by means of specifies
ally infected water, uzed either in the washing of milk utensils
or in other [aghion about the farms and dairies whence the




infected milk was distribnted; and I hold that Lheae are as
much waterborne ontbreaks as ave those where water is con-
snmed in its nataral state. Bat for the pellated condition of
water nged in the preparation of food for man these cases
would never have had to be chronicled; and. indeed, their
presence is a f.rﬂt. ptain on the state of sanitation in our
country, since [ opine to the view that our farmsteads are a
atanding disgrace to ne in only too many instances, seeing
it from them we derive one of onr most ataple articles of
et mnder conditions which are an invitation to disease in
[ar too many ﬂnﬂea. Again, there are instancez on record in
‘which other dri

inks have been infected by the addition of
rd water, as witness the case of the Evesham regatta
- 142}, where the well water was not only partaken of in
~ its patoral state, but was also used for porposes of making
* lemonade and for mixing with spirit. might name other
methods of s d ouatside the mere comsumption of the
wateras soch, but the tablein Appendix furnishes the means of
finding them if any of my readera eare to carry the matter
farther. One Fohﬂ-. however, I shonld like to mention before
I pass from this subject, and that is that the oceurrence of a
large proportion of eases in any given outkreak in persona
who have not drank of the polluted water does not necossarily
conatitate uaeweaiening of the argument as to the water
having been original cauge. There are those who would
have ns believe that if a given percentage of attacks does not
neear in the water drinkers, then that the water was not the
meang of ﬁfﬁﬂl‘l[ the dizgease into existence in the particolar
without

~ instan people forget that there are in every epidemie,
! :I’&td excepltion, secondary causes operating at
 A0m 2, and it maq: indeed be precedent to the use of
! d  water. hat thia has hnﬁpcnnd in the
t I do not doubt, and that it will happen in the
iture to an even larﬁer extent [ feel guite certain. seeing
mmplllaol'f notification will give sanitary anthorities
immenge pull over their earlier predecessors, who laboured
the d vantage of ignorance to a large degree of the

ons of an outhreak, and did not in too many cases
of its presence until it had attained the proportions of

ﬁﬁw lenee  Where the cireumstances are
: le to the
nd the

“ﬂﬁ. detection of the polluting agent,
water is cut off or the means of its contamination
pd, then it s pretly certain that the nomber of cases
‘be small in water drinkers as compared with those in
bt drinkers if the epidemic be a large one, and there
her means of spread of the disease at work im the
rict, a8 we have too often seen in past onthreaks. Let
ne a few such examples:
fing in 1863 (No. 1), fever was kept poing owing to the
evalence of insanitary conditions. altogether apart from the
luted well. A typical case is that of Winterton, in. 1567
1gease was associated with the drinking
ted water, but where, to guote Dr. Thorne Thorne,
the existence of typhoid fever in a town, it ie hardly
e to coneeive eonditions more favourable for its spread
hege exisling at Winterton." Another inquoiry held by
Thorne in which loeal eonditions other than the
tion to canse the spread of fever was that
in Notts, in 1570 (No. 238), where the epidemic
Bet going by means of water, was kept up b
of exeremental contamination of air and seil,
erial being eagt into the strects or middens near
atored in ill-ventilated houses. Coming to more
; may refer to the case of Northallerton, in
103}, where the diseaze can be thought of as having
g meagare been kept going by the poisoning of air by
gewage-saturated groand. And lastly, not to tire my
8 by unnecessarily numerous veierences, I wonld draw
on to the instance of Atherstone, in 1893 (No. 190,
the ineidence on the congumers of the pollated water
high as 87 per cent. during the epidemie period, but
the disease, once fairly established, had the prevailing
eratem to aid it in its swceessful attempts to pro-
itseli, the syatem in vogne lending itself to such dis-
nation as actually occurred.

~ Wrneseaean Txrection oF Tyraorn Fever.
L inatance in whieh the infection of typhoid was of a very
Bpread nature was that of the three villages of Aylstone
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Park, Whetstone, and Narborough, in the Blaby Ruaral Sani-
tary b:atrmt. in 1880 (No. 110). Ho fewer than eleven groups
of attacks occurred in these villages, to the exelosion of a
fourth village in the vicinity where the nineteen cases which
cropped ump were related to specifically infected midden
privies and polsoned air. What was still more carious was
the fact that the initial case in each gronp served as the cauge
of apread by means of the dispogition of the evaconations in a
way readily to eontaminate a well. The cases to the total
number among water drinkers of 211 oeeurred in the imme-
diate vicinity of the several wells thus subjected to polia-
tion, Users of other wells were entirely excluded [rom in-
fection except in the case of the fourth village just men-
tioned. This instance ol widespread results following the
disposal of the excreta of only nllew cages to my mind raises
very decidedly the whole goestion of excrement storage in
onr country parishes. The close relation of oonr drinking
water and our midden contents is a matter of the greateat
importance, and people geem seldom to realise that filth and
dizgease are synonymous terms until tanght the truth by
soma such bitter experience as at these villages,

EnorT-11vEDp Tyraoip Fever Erroesmics.

It will be observed, from the tabulated gtatement at the
end of this report, that there are all sorts of epidemics re.
corded in regard of period of doration, some being preva-
lences long drawn out, and others again those of brief opera-
tion. OF the latter class [ may mention the case of Swansea
in 1878 (No. 107), where the cauze of the outbreak was itself
apparently of short duration, a aniform rise taking place in
all the districts affected, namely, in the third week of the
epidemie, with equally aniform decline from that time until
the end of the fifth week. Yet another case of a briel bnt
gharp prevalence was that of Pentrase, in Cornwall, in 1873
{Mo. 597, where no lees than 28 per eent. of the congnmers of
the water eansing the fever (71 cases in a popalation of 358,
of whom 258 ased the well) were attacked in the month of
Aogust, At Tregoney, in the same loeality, there ocenrred
over 50 cages in December, 1873 (Ko, 64), in a population of
onder 800, and some of these derived their infection from
gsecondary canges. The case of the Orphan Asylum at Bristol,
already mentioned in connection with chance sourees of water
supply (No. T8) was one where the primary eause was gqnickly
arrested, and where the disease should have also heen at
onee checked, but where, despite the continued spread of the
fever in the institution, the epidemie of 500 attacks was over
in a couple of monthas, Hitchin furnishes another example
of short epidemics (Mo, 144), for there were two ontbreaks in
the two months of December and January, 1822 83 each of
eome amount, totalling to 100 casrs in all. On the other
hand we have in the acridental prevalence at Perth (No. 112),
in 1880, an epidemic lasting from May to November,
although the primary caure was only of one day's duration.
I might quote additional instances, bak those here set out
guilice to make my point clear.

Warenporwe Tyraorn FEVER AND “ ABsTATNERS.”

In epidemice of waterborne typhoid it is only natural to
think of total abstainers from the use of alecholie lignors as
suffering in proportions exceeding persona who make but
little use of water in an unboiled state, Of course there will
always be a large and major portion of the general com-
munity who, while ¢onsuming water in part in its natural
condition, make use of it also in a boiled form in their daily
beverages, in addition to those who alao partake of other
drinks to the exclnsion of water in great measure. Buat in
ot a few inatances the excezsive incidence of attack on ab-
atainers has shown beyond doubt that the drinking water has
been at fanlt. Let me illastrate my point. At Bramham Col-
lege, near Tadeaster, there occurred a prevalence of typhoid in
Mazeh, 1860 (No. 12}, 19 caces resulting as a consequence of
the pollution of the water supply of the establishment by way
of a defective closet pipe. Nearly all the attacks were in
t ilal abstainers, who were the chief, if not the only, abstainers
inthe collegeof Glor T0persons  Inthesueceeding month of the
game vear, at Ackworth Moor Top, in Yorkshire, there wasan
epidemic (No. 13) arizing apparently from infiltzation into the
well of the village of excreta from the initial case, I have
not been able to find out the exact number of cazes, but an
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fnstitntion was involved in the ontbreak, one that was ear-
ried on upom teetotal principles. Both in this institution
and outside total abstainers were the fivet attacked and also
the most namerously. These are but two instances enlled
from many that figore in the annals of waterborne typhoid;
and the matter is not astonishing, bat calls for the remark
that what ia needed in these, and other persons alas for the
matter of that, is that all drinking water ghould be boiled.

Errecrs o8 Trronoin FEvER OureneEaxs oF Borniwg
PorLLuTenr WATER.

Following on what I have just said, it will be interesting to
congider the evidence which is available as to the inflaence
on typhoid prevalences of the beiling of drinking water, if
such evidenece be forthcoming. Soach evidence is, as a matter
of fact, not difficult to find, and T will therefore addoce gome
of it in sapport of the practice. As long ago as 1864 the
benefits of boiling water were pointed out by the late Dr. E,
Zeaton in his yeport on an outbreak at Page Green, Totten-
ham (Ko. 4), where in a row of five honges dependent npon
loeal wells all the houses were invaded with one exception,
where, namely, the inmates **first boiled all the water which
they used for drinking.” At Buckingham in 1883 (No. 168;
the decline of the disease, which had been waterborne, was
altributed in part to the precaution of boiling the implicated
water, as reference to the report of Dr. Franklin Parsona
showa. DPerhapa the most unigoe instance of the boiling of
drinking water in the face of digease is that recorded by the
late Dr. David Page in connection with an ountbreak of
typhoid, undoubtedly waterborne, at New Herrington, in
connly Durham, in 1859 (No, 176). With a view of guarding
against farther distribation of the disease by means of the
polluted supply, the water of another service was tarmed into
the maing; buot thie not sufficing in point of gquantity, Dr.
Page said that * arrangements were made and actually carried
out for boiling the supply pumped from the Herrington well
before it entered the reservoir......... On the oceasion of my
final wisik......... I witnessed the remarkable and unigue in-
glanee of delivery to the mains of a water snpply which had
been actoally submitted to a boiling temperatore.” Again,
Dr. Bruce Low points to the fact that in the village of
Nonnington, in ihe wvalley of the BEye, the fever ceased
to attack the residents a fortnight after the issue of a warning
to boil all drinking water. In reporting on the use of the
Trent water for domestic purposes in relation to the inei-
dence of typhoid on riverside populations (No. 174), Dr. Broce
Low states with reference to certain villages having but little
typhoid, that their escape may be thought of as having to do
with the nse in them [or drinking purli'mﬂs of boiled water
only, Indeed, in the district generally the medical men
have done much apparently to stay the spread of typhoid
by their counsel as to the boiling of the river water.
Apd thowgh I have made mention of Nunnington
only in speaking of the lyedale fever, Dr. Low thinks of
other villages as owing their immunity from the disease
to the same practiee as obtained in that village. It will be
evident from what is here 2aid that the precaution is not by
any means overlooked in the actual presence of the diseasze,
but [ much fear that the meagore i too often neglected
among our people, especially in onr large towns, where per-
sons seem to faney that there must be galety, by reason of the
water undertaking being in the hands of rome body corporate
or the like. But if the circumstances relating to the filtra-
tion of some of our water services in even the largest towns
in England were to be made pablie, I doubt if we ghould be as
a community #o dizposed to place blind trust in oor water
companies. The expedient of boiling the quantity of water
needed in an uneooked state each day is a simple one, and
the necesgary quantity o be so treated can soon be ganged.
Prevention is nut only better than cure, but in this case at
least it is infinitely cheaper.

BANITARY IxAcTIVITY AND ITS RESUTLTS.

Where a0 moch conld be said on this subject it iz diffienlt
to quote examples. In modern times the glaring instance of
Rotherham stands ont very clearly (No. %90‘], and I have
already referred to the conditions which have long held in
that town in relation to water m:pplip. De. Theodore Thom-
g0m, in reporting on the cholera experience of 1803 there, said :

¥ Rotherham had in 1891 actnal experience of loss of life and
health from fever due to specifie pollution of the public water
supply, but the sanitary aunthority do not appear to have
profited by the lesson.” [ need not dwell ?urt.herﬂnt.hln
cage, save to say that the medical officer of health states
in his annual report for 1804 that the much polluted © Well-
gate gpring " has at length been closed, with beneficent results
already apparent. H?ually to the point iz that of King's
Lynn, of which place Dr. Brace Low said, in reporting on fﬂu
fever outbreak of 1801 (No. 180): “ The dangerpus eondition
of the King's Lynn boroogh water supply has been, time after
time, pointed out by the medieal ntﬁcer of health and by

others. The orban sanitary auathority has more Omnee
proposed to protect the water by pipinf it from a spring or
gprings, but thiz project has always hitherto been defeated

by a section of the ratepayers who, ignorant of the dangers
arising from the pollution of potable water by Hlth, regard
the present supply as all that can be desired.”  Dr. Low adds
the following interesting footnote to this sentence :

“ Mr, W. Whitaker, F.R.5., of H.M. Geological Bi ,in
i fnr.r-mdnntinl addrezs to the Norwich (Geclogical Euqi:-t;,
delivered as far back as November Gth, 1883, and published in
the (Fealogioal Magazine of Januoary, 1884, drew attention to the
Lynn water su£ply while dizcassing certain points in connec-
tion with drinking water derived from chalk springs piped to
certain towna in Norlolk, as follows:

“ ¢ The enterprise of Wisbech is thus In strong contrast to

the apathy, and one may say the stupidity, of the larger
town, in which I have the misfortone to live, its Norfolk
rival, Lynn, the corporation of which treat the inhabitants to
one of the woret supplies that I know of. These guardians of
the public health nﬂuw a get of chalk springs, some pare, bat
others contaminated, to mix together and to flow along an
open channel of gix miles or so, as the crow Aies, receiving on
the way the drainage of a fair tract of country, and at the last,
elose by the borough boandary, some part of the of
the village of Gaywood. Nut.wlt.l:amnging that the E'H"I; of
this course has been pointed out for years, and constant
mmrfamls oceur, yeb our town councillora, in the multitude
of whom there is not wisdom, have not yet made op their
minds to any decided action, and a question that really
admits of no debate is the auhjler:t. of apparently endless dig-
cussion.  ** Words, not deeds,” shonld be the town motto, at
least as far as regards the water supply.’
Y Hinee the above parngra.#}h wag wrilten the town council
of Lynn adopted a scheme for the supply of good water, but T
fear in a hall-hearted way; at all events, tguoeir scheme has
been rejected at a meeting of the ratepayers, and I am there-
fore compelled to transfer the charges above from the
memberg of the town couneil to the body of the townsmen,
who seem notb to be educated up to pure water piteh! When
they hawve had a gerious epidemic perhnl'!m they may acqunire
more gengible views on this matter.” [t is matter for eon-
gratulation that the health body have since geen the error of
their ways.

At Appledore, where an outbreak of typhoid ocearred in
1870 (No. 24), the conditions were disgracefol at the time,
and such as to lead Dir. Thorne Thorne to state that  had
the town been specially designed to favour outbreaks of
typhoid fever.........the result could hardly have been more
completely attained than has been the case at Appledore.™
The report teems with instances of sanitary neglect. Ak
Oldbary the same writer shows a deplorable state of affairs
Lo have exigted in 1870, when fever prevailed. His own words
best degeribe the place as he fonnd it at the time:

“ Wells are in many instances placed within a few feet of
one or more privies and open middens, which are little better
than reservoirs for liguid and exeremental filth., Some parta
of the township are withoat any water sapply, and hence the
inhabitantz have either to travel a distance of sometimes
half a mile to neighbouring springs or they buy it as often as
they ean afford it of persons who reigula.rly bring it round for
gale, This deficiency of water is a point of the most
cardinal importance ; it deprives the poor of the principal
means of keeping themselves and their premises clean, and
it must he considered as one of the prime predisposing
canses of disease, The poor themselves urgently beg for a
proper supply ; some informed me that they were compelled
at timea to resort to the canal, which is in reality the main




town sewer, in order to wash themselves: and on several
remizes [ found that lamps of ice and masses of snow had
geen collected, and were being melted down for domestie
nge, The want of water also, in a peculiarly offensive
manner, been a canse in spreading typhoid fever, for daring
the Fear some of the inhabitants have been compelled
to wail until a rainfall before the linen of the patienta could
be washed; and the amount of unwashed and poizonons
linen which has thus accumulated has, [ am informed, in
some houses canged an almost unbearable stench.”
And hﬂl‘B!bB it remarked, I am only quoting one short
E:nu:a to indicate the sort of place it was in which fever
8 settled. It be asked why I go so far back in order
to get my instances of sanitary inactivity. My reply iz that
have made reference to 2 cases of ancient and 2 of modern
hi . I donot gee my way to showing up the deficiencies
of sanitary bodies to any great extent leat T shonld weary my
readers by iteration of much that is already contained in the
ﬁ pages under other headings., The inactivity of
our so-called health bodiea need not be specifically spoken
of a3 such to enable my readera to grasp the fact that nearly
all that iz here written is the history of neglected oppor-
tunities which, having been allowed to pass, have carried in
their train the loss of life and the sulfering which are here
get out, It has been traly said that cholera saves in onr
‘country more lives than it destroys, for the reason that
Feupl-a'am gtirred up into acti'.rit{ in matters ganitary when
hat diseage threatens or fears of its presence prevail, maore
than by the fevers that are now endemie among us. Dot
Bince typhoid has eeased to have for ns the horrors that are
impl by a disease which is far less fatal in onr midat,
these recn outbreaks which are here chronicled con-
tinue to claim their victims, If one death by Asiatic cholera
ocear in a town, there is an immediate ontery on account of
the danger that threatens the place, and people are forzetial
of the patent fact that the conditions which operate for the
llw of cholera are just those which faveur the dissemina-
tion of typhoid. Not until the public come to see and under
stand the truest economy lies in the reasonable expendi-
ture of money on that which goea to remove the canses which
lead to the spread of preventable disease, and which bring
death and suffering and distress in their wake —not until
then will our death-roll ghow that diminution in its total
which is attainable,

Couprrsory NoTrFIcATION : 115 BExEFITs IN DELATION TO
Typaorn FeveR.
_It_nalprnhn-b'lr not necesgary for me to say much on this

::I!-I'l‘.'] mw to the strides which have been made elge-
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ray of settling the question of the utility of
1 notification. Our country has decided in almost

‘all its districts that such a system is necessary for the due
W:ﬂ of the pablic health. The Infections Disease
(Notifie n\g) Apt, 1850, has worked in a marvellously smooth
manner, and has been a marked success. It stands to
ﬁmt if the early cases of infectious disease oceurring
district are made known to the sanitary officers at once
‘their arising, the chance of curtailing the spread of the
fease is much more probable than if cases are allowed to
rige to others belore attention is drawn to them by some
nch development as a fatal attack. If the system of notifica-
on is in force and proper hospital accommodation be behind
that system, the district thus provided is in a fair way to
check chance cases of infectious disease from growing into
widespread epidemics. Let me give two or three references

- to reports which show the desirability of prompt notification.
The one is that made by Dr. 'eane ﬁweef.?ng on the outbreak

- at Temple Clond in 1891 92 (No. 191), in which the writer
Btates that, early cases of typhoid not having been notified,
~ the health officer was not enabled to see that proper precan-
i measures were taken, and, as a matter of fact, it was
in this district that there occurred spread of typhoid,
owing to great want of proper regard to cleanliness in the
Bivk rooms, as I have already taken oceasion to show. The
aaiharraport.tn which I may refer in thiz connection is that
of Dr. Gresswell on the outbreak at Hebden Bridge in 1834
No. 155), wherein he states as follows: ' The importance of
Eqmpl— notification and ready means of isolation in Hebden
idge can scarcely be overrated,” And he proceeds to refer
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to the local eirenmstanees which went to favour the apread of
the disease in the absence of such prompt knowledge of cases
ag ghould have been in possession of the health oflicer in
order to enable equally prompt measures to be adopted.
Overcrowded cottages, the working of membera of invaded
hounzea in factories and like aggregations of persons, and
other circumstances condoced to digsemination of infection,
aven thongh enterie fever was in gquestion,

A case very much in point was that of the Gainsboroogh
rural district, wherein Dr. Broce Low made inguiry as to the
use of Trent water in relation to enterie fever (No, 174). He
found that compulsory notification was not in force in the
diztrict, and this meant for him much trouble in addition to
the feeling that when all was done that seemed possible in
the circumstances, he conld not be at all certain that all cases
of fewer which had arisen were accounted for in the lists
Whish were prepared for him. It will be well to give hiz own
words :

“ Finally I obtained, after the expenditare of much time
and trouble, particulars of cases from all the medical men
living and practizing in the different parts of the raral dis-
trict. I soon found that my inguiriea would have to be
limited to the last four and a-half years. The lists had to be
E-rc-paredm gome instances from memory, with this resalt:

Vhere a practitioner was having gronps of cases every year,
some of them elab patients of whom no record was keptin
ledger or day book, the lists of actual cazes were admitted in-
complete ; but where, on the other hand, the medical men
met with sporadie cases only, sometimes not more than one
in two years, the facts as to each occarrence remained intheir
memories, and their lists of cases were much more complete,
I have considered it right to make this atatement, as farther
on [ shall have to point out an ineguality of incidence of
enteric fever in certain localities, the ineqaalities being for
the above reason even more pronounced, so it is believed,
than iz shown by the figures. A consideration of the two
gets of figores will show that the sanitary anthority were im-
perlectly informed as to the amount of preventable illness
oeemrring in the distriet under their care, and that conse.
guently their officials, no matter how active or willing, could
nob take the necessary steps to check the farther spread of
the infection. This insufliciency of information might have
been obviated more recently had the roral sanitary anthority
adopted the Infections Disease (Notification) Act of 1830."

Dr. Low's report is dated 1803, but in another presented to
the same Department in September, 1304, on scarlatinal pre-
valence in Hucknall Torkard, Dr. Thomas Horne has much
the same thing to say of the nonadoption of ecompulsory
notification there, Proceeding to dizenss the data of the
epldemic, he gays :

“ As to the actual nomber of non-fatal eases oeourring in
the district definite information iz not, in the absence of
notification, forthcoming. The medical officer of health says
in a special report on the epidemic which he presented to the
sanitary anthority, ‘It is cerfain that only a small proportion
of the cases were brought to my knowledge." And again,
‘owing to the fact that only asmall proportion were notified to
me, I am unable to give the nomber of non-fatal cases.’

Bat no one will quarrel with my assertion that the adoption
of compulsory notification i3 a saleguard against the spread
of infections digease, if ita information be used aright, hos-
pital accommodation especially entering into the organiea-
Euuc}w means of which epidemics are to be successfully com-

ated.

Warer-igrFecTED MiE ARD TyrEOID FEVER.

The relationship existing between dairies and milksh
and the like on the one hand, and the prevalence of typhoid
on the other hand, is now admiited to very close. It was
not 80 admitted a guarter of a :rﬂnturg back, when, indeed,
the relationship was all bot ignored. Writing on the whole
gabject of the influence of milk in Epﬂ"ﬂﬂil*% gymotic digease
in 1881, I stated that the spread of such disease by the
agency of milk was then almost a new danger revealed
by hygienicecience. Ordinary measores of sanitary (domestic)
precantion did not seem  to avail to secure immuonity
againgt the incidence of diseaze so spread, althongh the
boiling of milk was seen to be a method of rendering that
article innoemons. Upwarda of iwenty years’ experience of
milk-diggeminated diseases has not led to any general ob-
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gervance of thiz simple safeguard against those epidemics
which still from time to time startle the publie by claiming
victims from all ¢lasses of society by reazon of neglect of the

recaution of seeing that all milk is submitted to a boiling
1eak, Many a mother hag had cause Lo sorrow over Lthe
negleet of her cook in carelessly omitling the injunction
given to treat the milk in the way indicated. As a resalt of
guch carclessness the lives of only too many innocent
children have been sacrificed. and the sorrow thereby cansged
has not been in any wise sofiened by the knowledge of the
fact that but for the laziness—1 might almost say criminal
inaction—of some domestic servant the life taken would in
all human probability have been paved. Not that I wounld
be thought of a8 even gceming to throw the blame for milk
epidemics on householders on aceonnt of the omission of this
precaution—by no means. I simply state that things being
as they are it is the duty of every housewife to gee to i6 that
the family milk service is treated as an infected commodity.
That it shonld be necessary for such action is my chief com-
plaint, gince the condition of the milk trade, to my way of
thinking, ghould be such that thiz act on the part of honse-
holders ghould be unnecessary. It is indeed against the
vendors of our milk supply that I inveigh. The state of a
vast proportion of the flnres whence milk is sent to oor
markets, and the state of only too many of the shops where
that milk is retailed, is a disgrace to oor nation. One cannot
take up a report on any raral distriet without reading of cir-
cumstances attending the sale of milk from farms which are
highly provocative of digease ; and [ am not here referring to
times long gone by. On the other hand. [ have in my mind
inatances where the conditions attaching to dairy farma have
been mosk grozsly insanitary within quite recent years.

But before I go into the matter any further in & general way,
it may be advisable for me to refer t0 some actual instances
in which digease has been traced to milk infected with the
specific gorm of typhoid by the ageney of polluted water. I
nesd not weary my readers by numerons relerences, so I have
talken samples to the number of six from the appended tabu-
lar statement with the object of showing some of the ways in
which milk is sabjected to hurtful surroundings.

At Moseley and Balsall Heath, near Birmingham, in the
winter of 1872.73 (Xo. 52), it was found that of 50 hounseholds
invaded by typhoid as many 4847 were consumers of a certain
milk gervice, and that at the premisges of two adjacent milk
gellers the condilions were soch that there conld be little
doubt aa to the source of infection of the milk distributed.
Midway between two dairymen’s premises was a house in
which a case of typhoid securred, the dejecta being east into
a pervious privy in such manner that the contents of the wells
gerving the hontes in gaestion conld hardly eseape contanmi-
mation, The water of Uie oue well was uged by one of the
dairgmen for purposes of milk dilation, whilst the milkman
on the other side made no profession of selling pore milk.
The evidence against the milks was more telling even than
that addueed by the abowve data, sinee no other canse of
fever conld be found, and use of the milk of other vendors,
even in the same sireet, was attended by no untoward result.

At Crogshill, in Benfrewshire, in the early months of 15875
(Mo. 77}, there oconrred an epidemie of 153 cases, and related
unmistakably to a particnlar milk service. The water supply
of the farm whenee the milk was sent was from a well situate
close Lo a large collection of liguid refose, and itzelf sapplied
from a spring dangerously situate in respect of a ditch. into
which ditel, moreover, or on to an adjacent manare heap, the
dejecta of sgome typhoid cases had been cast.

A somewhat curinug eage of water-polluted milk was that of
a village near Leeds, in the sammer of 1876 (No. B7), where
gome children of a honsehold of ten persons were attacked by
alingering illness of a ty phoidal nature. Thesingle cow kept
for the purpose of the domestic milk sapply had during some
monthe been geiting thin, at last refusing to greze. Her
walter eupply was a stream into which a watercloset drained
and which became * mere sewage.” The cow was ab length
gent away, and thereafter not only did no fresh case of
illness oecar at the farm, bat convalescence set in, albeit of &
very tardy character. This instance of, so to speak, trans-
mitied Lyphoid through the mileh cow, is one of much
interest. The prominent feature of the series of cases was
the lingering nature of the illness contemporaneously with

the same tedions ill-health of the cow. It and the instanca
of the outbreak of the Glasgow Hospitals in 1881, already
spoken of in discussing the relations of excrement to
typhoid, are the only cases of thizs kind that I have come
acrosg in my study of the subject. In the summer of 1888 an
onthreak of typhoid ocenrred in the village of Millb . in
Cornwall (No. 11:3), which has become historie by reason of
the prominence to which it attained at the time owing to the
report made to the Medical Department of the Loeal Govern-
ment Board by Dr. Ballard. The case in relation to millk was
what may be called one of indirect infection, sinee there was
no direct communication of ¢mtaminated water and milk,
the cirenmstaness being as follow. Imported fever ha
led to specifie infection of a street sewer, this in its turn 1
to contamination of a well through the mediom of an over-
flow pipe. This well cansed typhoid in gome of those drink-
ing of its water, and the patients’ dejecta were discharged
way of privies to a drain which had adiial conneetion wi
the room of a dairy farm wherein the milk was stored on
shelves, the milk in this manner being ex d to the emang-
tions of the specifically infected drain, with extension of the
fever as a result in members of the dairyman’s family,
and an wnknown number of his costomers. twenty-two of
whom were traced ag having suffered. In this case the sale
of the milk was never lﬂ.rlz{:-ped. and the disease wenton
“until," to quote Dr. Ballard, ** the whule village has become
steeped with the contagiom.” If it be in any wise contended
that this iz not a casze of water infected milk mqﬂing,tfj)héﬂ&
ol w, =

at least it cannot be seb aside as a typical instance
borne disease, and henee finds fitting plaee in the I%Euﬁ.lx,
L am, however, content to see it here mentioned in the cate-
gory of milk-typheid ontbreaks, and to regard water as having
played an important part in bringing about the infective
quality of the implicated milk. Iwill only give one more refer-
enee to the appendix io this relation, bat it will be fo a cage of
most gross inattention to the first elements of sanitation
gsince it deals with an outbreak which was brought
about by means of water which should never have been
for one moment thought of as wsable for any p% ;
whatever in connection with the preparation of 4
for the use of man. The occorrence took placa «ab
Great Coggleshall in the winter of 1876 (No. 80y, Dr.
Thorne Thorne being entrusted with report on the matier for
the Loeal Government Board. He found afier lnq::? that
the nndisinfected discharges of a typhoid patient bein
cast into a drain which foond outlet into a brook, the water
of which, only a few yards below the drain m:t.leﬁ. was used
for dairy purposes. All the cases of t.r%hnld to the nomber
of 28, ariging from congaomption of the milk of thiz one
dairy were among pergons who had nothing in common save
their milk gervice, and nob one case arose onteide this milk
gerviee, notwithstanding that there were foor milk vendors in
the town, The details of a ator_,nblike this fill one with dis-
gust, which is in nowize lesgened by the thooght that the milk
on one’s breakfast table may be merely that which it purporis.
to be plrs an unknown guantity of typhoid excrement. Wea
live in times not one whit nearer the perfection of dairying
from a sanitary vies point than when this unthreﬂ-rﬁgpo
pened over eighieen years back. Let me give two or threa
instances of the condilions prevailing at our dairy larma in
yecent times,
Mr. Harvey, in reporting for the Local Government Board
in 1856 om an epidemic of typhoid at Swanage (No. 163), says
of the dairy implicated in the spread of the disease there
that it, * like all others in Bwanage, has been under no sort
of regulation or sapervision, and In the eircamstances of i
witer supnly iliere woald ng};-ear to be sufficient exp 1
of the method of infection of its milk, Its water eupply is
nominally from the pond near the chureh, but as a matter of
fact it is without n supply of water, unless, indeed, the bronk
is to be thought of as furnishing sach sapply......Certain it is
that the water of the brook, from the moment of its ap ]
to the town and far above the dairy, became eminen
fouled by the overflow of drains and other circomstance.
Burely this 1s a ca-e as gross as that ol the previously-name
farm at Great Coggleshall, And again, Dr. J. H. Garrett, in
reporting on the eanitary condition of Cheltenham in 1893,
gaya of ithe premises of two milksellers in that borongh,
“ ilere again, however, as in the former instance, a polluted
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a well upon the premizes......was vsed for washi
ntensils.” And from this statement we gee that i
supply be ‘saved from pollution at the farm in the
dhmEi{ by no means follows that it will not be ex-
to una contamination at our very doors. 1 was
reading a report by Mr. T. W. Thompaon, pre-
Medieal Department of the Local Government
Decomber, 1802, on the
distriet, by the
ry farme in different willages in respect of
' upply. Thus, at one farm at Deighton the well
n a corner of the honse and only some four
- the foldyard, ** the well was only dry steined, and
btless served to drain the foldyard.” Then, again, a farm at
Falford Water derived its water from a well elose to the fold-

At one farmhouze in the village of Copmanthorpe the
source of water supply was from a pump well in the

of the foldyard, water of which well tasted of the
oil " from the wooden covering of some adjacent creasoted
red pine roofing after a rain storm, the first following upon
the erection of the roofing. These, then, are some of the
instances which were found to be existing in this distriet
surrounding the city of York. Proximity of the farm wells to
I'o]tdgumml commonly-found defect in the district, and
wi thaﬂfmml]y unsatisfactory state of the surroundings
of wells all over the area the pollution of milk by the mediom
of water is not unlikely to trequent!,E happen. In the neigh-

€0 of Lincolnshire we find, from the admirable
. on the Treat in relation to water
of the populations sitnate om ita banks (No. 174),
roral district of Gaingborough, at some farm-
the river banks, *‘ the water is pumped direct from
to the hounse through a leaden pipe through the
bed of the river.” When one takezs into
ly polluted state of the Trent, subjected as it
len to gross excremental contamination
W ons of population, it is difficalt to see
an m milk supply can be expected to emanate
from the ses where sach a stream is the source of the
water nged for dairying purpeses. I have already relerred to
the condition of this river, and need not here recapitulate
the n mtal.zgtte of pollutions to which it is open.

In illustration of the statement that it is not in the present
time difficult to find a condition of affaira as ag those
m.dﬂm'ihed, buot existing in retail premises in our large

and eities, I may mention the ixperience of the city

of Edinburgh in the matter of the sanitary state of the milk-
ﬁ?- there, In January, 1864, the Poblic Health Committes
their attention called to the serious condition of these

for the retail gale of milk, inasmuch as it was found

many had their sleeping and living rooms in aérial com-
munication with the rooms in which the milk was stored
- prior to gale. But worse still, many had these milk store-
} in adrial communication with waterclosets in the
' , and in all it was found that some hundreds of the 760
- retail vendors of the commodity had such dangerous inter-
r communications existing. It was, of course, not a state of
~ things to be tolerated, and the Committee in the first place
- toc to warn the people who eked ont a living by
- the sale of small quantities of milk that either alteration of
must be carried out for cotting off the common
of the house from the milk storeroom, or they

! premises
mm of milk. As a consequence, a
ik, the
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‘must from the sellin
number of the ghops were closed to the sale of
2] e contenting themselves with the vending of
the other articles which formed the staple stock in trade.
There is here, then i
state of things existing in a

, not only an instance of the deplorable

populous city, but also omne of

the value of mere verbal or written notice to even the poorest
W mlw in trade that they must seek to ameliorate
eondit ander which they are ing on their
buginess to the danger of the community, But no one can
read this account of the Edinburgh smaller milkshops with-
out seeing to what a risk the city was exposed by reason of
having a ty 8o absorbent as milk open to the
mp&m of drain air and other abominable stinks in a poor
and populous guarter of the town, A food of such essential
to the infan ulation of a town ecannot with

tile
impunity beallowed to be sold in a state of possible infectivity.
E
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Turning to quite a different part of the country, I find
Dir. Timbrell Bulstrode, in his report to the Local Govern-
ment Board on the sanitary condition of Poole, giving an
instance of a cowshed in that town in an insanitary condition.
He tells us that it had not been whitewashed for a year, that
it was dilapidated and dark in lpﬂ.rta, and that immediately
adjoining it was a huge accomulation of manure, at a higher
lewel than the cowshed, In addition, the floor was defectively
paved, and abutting apon the cowhoose was a double privy
containing a vanlt which had not been emptied within the
lagt year. He adds: “It was amid these surroundings that
the milk supply of the costomers was drawn from the cows.”

I need not go further into details on this matter of the in-
sanitary state of dairy farms and milkshops in our conntry,
gince if I say that the examples given of bad sanitary E'DI:I.?-
tions are but typical of much that passes to-day as snfficient
to warrant non-interference on the part of so-called health
bodies, I think I have ghown that we are gtill far from havin
arrived at that state of sanitary perfectness to which it ah-::ulg
be our aim to attain. Milk is a food which is in great de-
mand by the publie at large, and especially in demand on ac-
ecount of the share which it takes in infantile feeding. Abso-
lute parity of the commodity is accordingly correspondingly
esgential. It is bad enough to have a milk service which is
far below the standard of the article as it is yielded by the
cow, without the added horror of a supply mixed with water
which is more or lega of the consistency of sewage. If water
of even the elightest doubtiuiness iz uged for can-washin
purposes, we have a right to demand that it be firat submit
to boiling temperature ; whilst if onr farmer iz go dishonest
as to dilute his produce, we have at least good reason for
claiming that the water paid for as milk shall be free from
suspicion of contamination. Water of any kind at fonrpence
a quart ia dear, but the pore article is J}rn[&mhle to the con-
tents of a ditch or the oozings of a midden privy. And here
for the moment I must leave this matter, hoping to treat of
it again in my final recommendations.

Cranactens oF Tyraorp FEven.

The ecompilation of the tabular accoant of waterborne
typhoid outbreaks has not been without its interest in
regard to special features portrayed by the disease in its
numerons methods of manilestation; and it may not prove
altogether unwigze to briefly chronicle sgome of the more
gpecial notes which I have made in passing. Thus, at Ing-
ham, in 1869, Mr. Netten Eadeliffe, in reporting on a limited
ontbreak of fever (No. 14), which was undoubtedly doe to
water, said that there had evidently been two kinds of fever
in question, the one unequivocal typhoid and the other a
it continued® fever; that not impro ﬂbli they were inde-
pendent in their manifestation, althongh the phenomena
were contemporaneous. Dr. Oglesby reported a case, to
which I have already made reference in other connection, in
which four patients were attacked in a village near Leeds in
1876 (No. 87) alter consumption of the milk of a cow which
had been able to obtain only * mere sewage " as drink, the
cases lingering on for months, while the cow was hersell
ghut.t.ing thinner and thinner, at last refusing to graze. After
ghe was got rid of the disease disappeared from the house,
but convalescence was tardy, though ultimately complete.
But during the tedious stages of the illness one prominent
featore was that of partial convalegcence * by fite and starta,”
one day cheerfulness another day lassitude, first playiulness
then a desire for rest. The dangers attending on a tedious
convalescence are well illustrated by what ocenrred at Peni-
stone in 1379 (Mo, 108), where the first case in the outbreak of
42 cages was imported from Qldham, the patient having a
long convalescence, and in his movements abont Penistone

ing a gource of danger by reason of his infections evacna-

ions, two of the three principal water gupplies of the place

being then open to excremental contamination. The second
case was only made known by reason of fatality. :

One special feature of note is the epidemic diarrhea which
not infrequently precedes typhoid, not only that type which
is waterborne, Ent. also the disease when originating in other
ways. For instance, I may reler to th examples, far re-
moved in time and place, and in which two causes were
specially operating, namely, Perth in 18380 (No. 112), King’s

nn in 1891 (No. 180), and Bhildon and East Thickley in
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1793, the latter being a case in which the disease was held by
Ur. Broce Low to be sewerborne, and diggeminated also by
meane of milk polluted by sewer emanations. In all these
three instances the disease of typhoid was preceded b{r epi-
demie diarrhoea, in Perth this milder dizease hein%m] owed
in the space ol a week by typhoid, and at King's Lynn the
preceding illnees being in large amonnt, at Bhildon it bein
aleo copious in its extent. 1t will be well, I think, that
ghould here ingert a short extract from Dr. Low's report on
King's Lynn as showing the character of the diarrhceal
gickness which in that town was the foreronner of the typhoid
ontbreak. It will serve to illostrate this phase of much
typhoid that has been of late investigated with the result
of finding precedental diarrhaal illpess in phenomenal
amount.

“ The recent epidemic of definite * fever ' was preceded by a
gevere and widespread outhreak of diarrheea, which dated
from the last three days of Febroary—namely, 27th, 28th, and
29th. The diarthoa of this outborst attacked all classes of
persons and invaded most localitieg in the town. Bomelimes
every member of an invaded househeld enffered. In the
majority of cases the illness lasted a week or ten days; and
in many cases there were along with the diarrhoes symploms
elevation of temperatore and sometimes sore throat. Early
in March, with the waning of the diarthea outburst, more
pronounced symptoms of typhoid fever began to appear, and
guch cages soon became numerous. Afterwards, durin
April, May, and early June, though fever cases continoe
to occar, they were in fewer numbers, many of them bein
gecondary cazes in previously invaded honges. On my arriva
in King's Lynn...cco. I learned that at the beginning of the
outbreak under investigation there existed some difference of
opinion as to the nature of the malady which was manifest-
ing itaelf in the borough., I appears that infuenza had been
epidemic in the neighbourhood sbout the end of 1801; and
when at the end of February, 1802, a gudden inerease of ill-
ness accompanied with diarrhoea appeared, the opinion
formed by some of the medical men was that * gastrie in-
fluenza® afforded an explanation of the eymptoms. Even up
to the date of my arrival in Lynn this opinion was gtill held
by some, who contended that typhoid fever did not and had
not existed in the borough. Inreference, therefore, to this
doubt as to the nature of the current malady, I took the
opportunity, in company alwaye with the medieal men in
attendance, of visiting several of the patienta who were atill
nnder medical treatment. From what I saw I had no hegita-
tion as to the dizease being typhoid fever. At the same time
it ie not to be denied that a number of the earlier cases failed
to present in a definite way the customary symptoms of this
digeage, and consequently I can well nnderstand there having
been, at first, hesitation as to diagnosis. But, however this
may have been, later experience of the cazes indaced the
medical men of Lynno, almost withont exception, to agree in

nouneing the corrent fever to have been troe typhoid
ever.”

With reference to the above I may say that it is by no
means alone in the fact of the confusion of the beginnings
of typhoid being diagnosed ag influenza. In many cazes of
late this has happened, especially where the district has been
guffering under inflaenza. One other feature of interest
which struck me was in the report of Dr. Campbell Muanro,
the Health Officer for the county of Renfrew, who, in report-
ing on an ontbreak of typhoid at Paisley and Johnstone in
1803 (No. 205), stated that Dr. Macalpine, of Paisley, had
found in samples of water drawn from & reservoir, the water
of which was implicated, the typhoid bacillng, and that all
the conditions necessary for the propagation of the bacillua
were pregent in a bog at one end of the reservoir,

Penion oF Ixcreparion ofF Tyrmoin FEVER.

The deliberations of the Clinical Bociety on thiz point are
of great interest Lo us in connection with our sabject, and it
may not be ont of place if I reproduce their short and pithy
it Conelusiona ™ (1892)

“ 1, Thegeneral conclugion to be drawn from all the facts
ig that the peripd of inenbation in enterie fover varies within
rather wide limite. The interval between exposure to infec-
tion and the development of distinet symptoms is probably
moet olten twelve to fourteen days. It is not very infre-

quently nine or ten days, oceasionally eight, and posaib
even less, According to Dy, Murchison, ¢ it may not exe

one or iwo days” ; but no ease of the kind has been ried
to the Commitiee. In rare cases it is prolonged to fifteen,
eighteen, oreven twenty-three days. Dr. Murchizon thought
it * very doubtful if the incubation period ever much exceeds

three weeks.

“ 2, A person suffering from enteric fever iz capable of con-
veying ithe infection to others throughout the whele courae
of the disease, from the date of the earliest ﬁ:ﬂptﬁmu of ill-
:II'I.HFH m‘:tl‘fl convalescence has been established for at least a

orinight.

3 Anepidemic duoe to milk contaminatien may ba ex-
pected to cease at or about the end of the second week after
the arrest of the contaminated sapply ; but an epidemic dae
to contamination of a public water supply may not come to an
end nntil the foarth week after the source of specific pollution
has been removed.  Where an epidemic ean be traced to well
water its duration may ke very much more prolonged, and no
general statemment as te the probable date oF its spontaneous
termination can be made.

“4, Infection can be conveyed by fomites, and retained in
them, probably for two months at least.™

These conelusions are backed by much evidence bearing
out their contentions, as very many of my readers will know;
and it will not be necessary for me to enter into particulars
as to that evidence, seeing that the volume issaed the
Society is go largely known and so highly valued. But L will
venture to refer toa somewhat remarkable ouat which
has been placed on record by Dr. Blaxall, of the Local
Government Board for many years. At Fortane’s Well, in
the Isle of Portland (No. 164), there arose an ouotbreak of
typhoid in 1886, after an absence of fifteen years, the infee-
tion being introduced by soldiers from Alexandria, 4 cases
developing en voyage, and other 6 after landing, no one ont-
side the regiment being attacked on board. In these latter
circumestances it can only be held that infection was derived
in Egypt, and, this being so, there comes the fact that the
period of ineobation waried from eighteen to as many as
twenty-five days. Of the outbreak as it affected residents
near a spring at Fortume's Well 1 need not speak; the
facts in the appendix are clear to all az showing the source of
the sobsequent illness—some 80 cases—to have been due to
polluted water.

BUMMATION oF THE CASE AGAINST WATER,

I think I may leave here the case against water as an
important agent in the causation of typhoid, though I conld
fain proceed with a subject so interesting and so vital to
the health of the community. I have studied to be brief;
but it has not always been ible to limit myself to hard
and dry facts, one and another point demand gpecial pro-
minenee and notice. Nor do I hold to have ANy mMeans
exhansted the sabject of my report; indeed, 1 have, Eﬂm&‘é
rather only touched the fringe of the matter, secing that
question of water in relation to disease is too large to treat
of within the scope of the Britisa Meprcar Jornryan in the
wia 'heﬂt.t.inf the im nee of the subject. Dot leb it
gutfice that | have endeavoured to show in what way I con-
gider water to have played its part in the causation
dissemination of typhoid as we have been used to gee i
our own country, It will have been observed that I h
not travelled beyond the confines of the United King
for instances of waterborpe hoid, deeming it best to
confine my report to the British Isles. And truly I have not
found much trouble in discovering the material on which fo
base my conclusions. In the period of less than forty years
which I have selected for the purposes of my sum tables
I have, as already pointed nu]i., aid onder contribution the
reports of no fewer than 208 distinet ontbreaks in which water
has proved a factor in the spread of typhoid fever; and it ia
by no means in the earlier years of this period that I have
found the disease thus to be prevailing. Analysis of the
chronological eolomn displays the significant fact that in
the last fifteen yeara ag many as 105 of the total find place.
The reason of this 1 ghall hope shortly to show.

In having thus brought together what I may claim to be a
anique collection of waterborne outbreaks, I make known
indebtedness to the literature emanating from the Med
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Department of the Biate, at Whitehall, the reports of which
artment [ have, in an especial manner, laid under econ-
tribution in my summary. And again, it will be noticed that
in illastrating my points I have in large measure confined
mysell to references to reports issued from the Pablic Health
t, not for the reason that there are not reports
others to which I could have referred, bat becanse the
mﬂm held by that Department have in most cases been
mad oat with an amount of detail and width which has
next to impracticable on the part of loeal health
~ pfficers, hampered as they are with much work, and meagre
as their experience has for the most part been on matters of
disease cansation when elaborate and sustained inguiry has
been called for in the elucidation of some obscare point.
This is no discredit to the local officers, but it is a
reason for the prominence which is here given to re-
?:ztn iseming from Whitehall. It has been impo:&sible for me
£5 from the fact that nearly all the great epidemica of
fever which have occurred from time to time in our
country, have called for the intervention of the Department
of Btate Medicine. And one can well zee that a bedy of men
tralned ag is the small body at Whitehall muost needs have a
graip of subjects conn with their particular branch of
resvarch far and away beyond the comparatively cireum-
ienee whishige'rtaina- to the local officers of onr
istriets, especially in view of our presemt per.
nicious system of short tenure, bad pay, and do-the-least.
sosible policy. And I would here pay my humble tribute to
Emaiientmﬂena! reports which continoe to izsue from
& Medieal D t at Whitehall, concerning local pre-
N?nqa?ndmhcﬁnu digease in England and Wales—a series
i the whole world, and unsurpassed by any nation.
der the sneceszive leaderghips of Sir John S8imon, the late
Dz, Beaton, Sir George Buchanan, and more recently and at
the present moment of Dr. Thorne Thorne, we have seen
immenge strides made by the sanitary bodieg of the coantry
towards the perfecting of our sanitary system; the 85
in gree doe to the indefatigable labonrs of
leaders of sanitary gcience to edocate the people to a
juost idea of the im nee of all that goes to make health,
for the individual and the people at large. The carefual
and elaborate rts which emanate from the of the
; staff of the Local Government Board are worthy of
on, and they were never abler or more appreciated
. ese reports find an honoured place in the
of British Medical Association, and I acknowledge
Eb‘rm asgigtance which these classic documents have been
me in my present paper, eaging my inguicry to no mean
extent by r elearness and precision.
There be fonnd those who will attempt to argme that
phoid is a watchword of a particalar section of
- the public doring a comparatively recent period; that the
-~ the is8 one that has not received the approval of some
n of unguestioned scientific attainments. It may be so to
extent. Bnt why? As to the first point I agree that it
y in the last filteen years or go that the theory has come into
i t the reason is not, to my mind, far to
il to and during the seventies, whenever an out-
‘break of oid fever had to be investigated, there was as a
g % rule a desire on the part of the Government to
; up

N

he the insanitary circumstances with which the diseasze
ad been asgociated rather than to elaborate the in?ulrjr with

- a view of differentiating between the potency of one and
A possible cause of the disease; so that while there
a8 geldom litile donbt as to the relation of the disease to
i conditions in a general sense, there was not often
‘any very pronounced thesis advanced as to the part played
by any one of the many posgible causes. True, the summary
tables show that my statement can babrunfé]g in gquestion
in many instances, but taken as a whole inguiries of

‘garlier years did not proceed to an eluocidation of the precise
w&rﬂ propagation of the fever. It has thus come about
that I have waded through numerous reports to no purpose,
E that though there was undoubted possibility that
1 been a factor, more or less special, in the cansation
cular epldamic, there was no definite and detailed

of a
K ion of the part played by water. WNotable caaes
the dizease was to water are of conrse to he
readily found, or my summary table wonld not have azsumed
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its present bulk in regard of the earlier years of the period
covered, But it iz apparent to me that in the latter fifteen
years, roughly, of the period there has been a manifest and
ever growing tendency to push the matter of canse as far as
posgible in order that the loeal health body might be enabled
to lay their hand, so to speak, on the spot and heal it, the
weaknesg of their sanitary defence being thus held np to the
light of publicity, and its strengthening as matter of course
thns more easily bronght abont. Indeed, it iz this exeellent
method of holding up recaleitrant sanitary anthorities to the
public gaze that has ondonbtedly done mueh to stimulate
them to sanitary activity. Next to threatened diszolation
there geems to be no step so ealculated to stir a body intoe
activity as public opinion.

In this way, then, has it come abont, to my mind, that we
hear toe-day so much more concerning waterborne typhoid
than we did twenty {mra ago. Had inguiries always been
condacted on the plan now commonly adopted at White-
hall, 1 do not for one moment donbt that my summary tables,
already lengthy, would have been much distended from their
pregent shape. But the labour entailed im the process of
exclusion of those putbreaks in respect of which the reporta
were 80 meagre a8 to necessitate omission of them from my
précis, has been very great ; how great may to some extent be

athered from the fact that in the foor years 1870-73 the
Medical Department at Whitehall chronicled no fewer than
148 inquiries made by their staff into separate outbreaks of
typhoid fever; and it was essential that all these, or such
majority of them as found place in accessible reports, should
be studied for the purpose of geeing inm which of them water
had been shown to have had a part in the cansation or spread
of the disease. PBuat however loud is the ontery in some
quarters on the sabject of waterborne typhoid, I hope that
the moat gceptical hitherto on the matter will have been con-
vineed by a perusal of the preceding pages of this report that
the cage against water as a disseminator of typhoid fever has
been fally made out. My aim has been to place the question
beyond the pale of doubt. T shall be more than rewarded if
1 have gucceeded in my object.

What have the pages of my report shown# They have
ghown typhoid fever caused and spread in a variety of ways
by the agency of water; they have testified to the lact that
water can become polluted at its sonrce, on its way to the
congnmer (alike before and after e-nr.r{! to the distributing
maing), and within the precincts of the domestic dwelling.
We have eeen outhreaks cansed by pollated wells, by sewage-
contaminated rivers and sireams, by water serviees which
have received the drainage of manured fields, the sewage of
whole villages, and innumerable exeremental pollutions over
the areas of the ga.t.herin% grounds ; by the careless laying, in
cloge proximity and in badly jointed fashion, of watermains
and sewers (the former sometimes even passing through the
latter) ; by the washing of milk cans with polluted water; by
the mixing of milk with water equally pollated; and by
noamerons other waye, all of which are get out in my report
onder their regpective headings. I need not here enlarge on
the matter; let the facts in my tables and the illustrations
therefrom, with which I have striven to picture my several
points, enflice,

For the rest, it seems necessary only that I shounld consider
briefly the points which the foregoing pages show to be those
which shonld engage the attention of sanitarians in the
fature if a continnance of the constantly-recarring outbreaks
of waterborne typhoid fever is to be prevented.

Tree Ovrnoox: Soxe PoisTs FoR FUuTrRE CoNSIDERATION.
My study of the subject dealt with in this report has led
me very strongly to support the theory that sees in the soil
the natoral habitat and breeding ground of the bacillus
of typhoid fever ontside the human body. This belief in no-
wimeiieﬂsens my regard of the disease as being largely cansed
by water—rather tﬁua reverse, We are mogt of ns aware of
t{e posaibility of transmission of tetanua to man from the
lower animals, as, for example, by a kick from a horse. Yet
the bacillug of tetanas lives in the soil. 1t is taken up by
the hoof of the guadroped, and the animal is thas made the
medium of transmission of the malady induced by the
nism. I do not myeell incline to the belief that the
bacillos of typhoid fever is conveyed to man by the medinm
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of water, save in go far as the bacillng has gained aceess to
the water by exeremental pollation from soakage or the like,
Certain it is to my way of thinking that the essential ele-
ment in the prevention of waterborne typhoid fever ig eleanli-
negs,  All that goes to cange pollution of the soil tends to
foster disease. No point is so sl‘.rung]j or so persistently
brought out in the history of typhoid fever occurrences in
our counktry as that dirt and disease go band in hand. Only
in the cage of rivers does man seem to place his excrement
directly into his own or his neighbour's drinking water, but
he does not scruple in only too many instances to so dig

of his filth that it must in the natural order of things find its
way to that driukinﬁ water. It is not alone in our rural and
sparsely-populated districts that such disposal takes place;
it is just as common to zee people harbouring up their filth
in proximity to dwellings and local water supplies In our
towns., Those abominations which m-ﬂar persist in 80 man
of our towns—leaky and huge midden privies, uncovered an
ill-constructed ashpita, cesspools permitting scakage of their
contents, no one Enows w II!!.'HII these and more are the
accompaniments of daily life in scores of towns. And where
town populations have the good sense to so dispose of their
filth as not to polson the air they breathe or their local wells,
oo often we find them in their selfishnesz and negligeum
endangering the water service of a vast aggregation o 11:ui.*~|:|1:-1111
in some adjacent city or borongh by 8o ridding themselves of
their excrement as to pollute a gathering ground or a siream
or river nsed for purposes of domestic water supply.

Waar 18 THE Reveny? I WILL ATTEMPT THE ANSWER.

1. Local Water Supplics.—1 would see carried ont in their
entirety, so far as is at all possible, the recommendations of
the Committee appointed by the Local Government Board in
1876 to inguire into the varions methods of sewage disposal,
where they suggest ridding the country of cesapools in the
midst of towns ; and wonld also see cesgpit middens improved
off the face of the earth. I would see the conclusion of the
Bociety of Arts Committee on the Health of Towns of 1876
carried out—namely, that all middens, privies, and cesspools
in towns sghould be abolished by law, feeling that these
disease-disseminating abominations as we permit them to-
day are annually costing the conntry enormons sums by thege
very qualities of disease provocation. To this end I would
see the statutory duty of sanitary authorities to make provi-
aion of proper sewers for their districts enforced in all cages
where sewerage is practicable. There will probably always
be found reason for retaining some form of storage of excre-
ment and refuse near dwellings for a time in the case of rural
localities, but only in sach places. And here we see the
wisdom of the excellent series of model by-laws which have
been drawn up by the Local Government Board for the goid-
ance of loeal anthorities who desire to secure for their con-
stitnents the minimum of danger from use of these recep-
tacles. Thus the by-laws preseribe the method of construction
and position in respect of water supplies of such receptacles
ag midden privies, ashpits, earthelosets, cegspools, and the
like ; and it will be well when by-laws come to be adopted by
sanitary bodies, and in tarn enforced where thos adopted. It
is one thing to have an admirable geries of safegnards at
hand, and another to see to it that those safegnards are made
o appl_i;n It will, however, not be enough that cesspools and
guch like be abolizshed ; it will be necessary also that the old
disuged forms of excrement disposal be go done away with as
not to prove dangers by reason of their condition at the time
of abolition. Bo I would see the application of some powerful
diginfectant to the receptacles wﬂm emptied finally, as well
as the complete filling in of the space oceupied by them, in
such manner that no danger shall accrue to water sup-

lies by reason of futare soakage of flth left in the nid-

, ete,

But there is another gide to this question of local auﬁpliu,
and that is that wells from a subsoil liable to pollution
should in no wise be made use of as sources of water supply.
The soii on which many of our towns are built has been 3n§-
Eﬁlﬂd to gross contamination for many years, and it is not to

thought of as likely that the mere abolition of cesspools,
and so forth, will at once render gafe the abstraction of water
from wells sunk in their proximity. Indeed, it may well be

‘existin

that mo return could with safely be made to wells eiroom-
stanced as they arve in some places ; whilst in others it will
take a long time to rid the soil of its accumulated filth, It is,
however, obvious that many wells to-day in our country are
not only so circumstanced as serionsly to threaten the health
of consumerg of their contents, but also that the wells are
constracted in such fashion as to permit of soakage from the
gurrounding soil into them, both surface and sabaoil
drainage., It should therefore be the aim of all sani
bodies to secure the internal lining of wells being so fin

as to prevent the ingress of water from any ?ﬂﬂﬂﬂlﬂ.ﬁlﬂ
gource, 1 hla.lve ﬂlrﬁmij' g:lrea . R. K{imh & method of
securing wells against pollation. say nothing concerning
it. PBut I do impress upon health bodies the necessity of ses-
ing to it that wells in the areas of their jurisdiction are nob
allowed to remain in a conditlon favouring their pollution by
water of doubtinl guality. The further danger of contamina-
tion of well water by reason of rain storms and resulting
flooda is one to be thought of ;: and one that ealls for the
proper eonstruction of well mouths, lest they be subjected to
periodical overflow by sarface water of pollated character. It
woald seem, then, that middens and other similar structares
will be at times a necessity, and it also seems that wells will
be still more of an esgential element in rural life; the con-
dition of cleanliness necmsa?’ to guard against pﬂ'llnﬁnn of
the one by the other ghould ba g.imed at, therefore, in all
E-;Jpﬂea where these methods of disposal and supply ob-

1.

The sanitary anthorities of rural distriets have an excallent
power in their hands for the inapection of water sn es in
the areas over which they have juriediction under T
of the Pablic Health (Water) Act, 1878, and it would be well
if more use were generally made of the power thus conferred

tl}:mu them. Not that I wounld bBthunEht of as holding the
view that rural water suppliea are not enbject to -
what I have In my mind is the desire to see i use
made of the inspectorial daty east u rural anthorities, It

will often lmpﬁmn that actioncan be taken on inspections
carried out with the object of securing wholesome for impure
supplies, and much more ean be done in the direction of
closing polluted wells and the like than has been effected in
the past. I am of course well acquainted with the difficalties
in the way of securing the closure of polluted wells, and I
would welcome the alteration in the wording of Section 70 of
the Public Health Act, 1875, from “ injurious to health” to
* dangerons to health ™ in accordance with the prayer of the
Society of Medical Officers of Health and of Public Analyats
presented some time back to the Loeal Government Board.
IThe ecction as it stands has ofttimes proved an obstacle in
the way of clogure of wellz undonbtedly * dangerons ” to the
health of consamers of their contents,

Before I leave the region ol domestic supplies there is one
other point which I would like to name, and that is the
danger of continwing anywhere the flushing of watercloseta
directly from water mains. I know that the practice ia by no
means 80 common ag it was twenty years ago, buat it is far
from uncommon even yet. Not only should a cistern be naed
for the purpose of flashing, but a separate cistern to boot,
ginee it may well be that a cistern common to the whola
houze will contaminated by the passage of air from the
cloget pan up the pipe, the liability to this form of pollation
being obviated by the intervention of a separate flushing
cistern. It may be argoed that a sanitary authority has no
power to compel the provision thus of flushing apparatns to
closets. Iam only sorry that it is so. The sconer
the omission is rectified by the adoption of the Public Health
Acts Amendment Act of 1890 the better. At least let health
bodies see to it that all elosets hereafter erected are so fur-
nighed. I would also gee the covering and frequent cleans-
i"f of house-supply cisterns insisted upon.

know that 1n thus leaving this important section of
domestic water service I am going from it with but poor
attempt to emphasise the n of the community at the
present time for the perfecting of such service; but if my
remarks atiract attention to some of the most pressing wants,
I ghall have achieved something, The foregoing pages
to the terrible consequences of negleet of Hlemenmm
ciples of domeslic cleanliness in the past; let them
the lessons so slow of being learned, ¥ +




2. Public Water jes.—Here I touch upon a much larger
question. It is one that has already received such extensive
consideration at my hands that I hesitate to say much more
upon it. Buot still I am persuaded that many Eulnt.s need
to be treated under this heading before we can hope to see
waterborne typhoid fever exterminated. One of the fore-
most questions of to-day is that of river pollution. The im-

of ime:inﬁur tivers from their sewer-like condition

not to be . A perosal of my summary tables will
at once enable my readers to perceive the enormons interest
which the public have at stake in seeing that onur waterways
&hall be preserved from excremental pollotion in so far as
they serve as sources of water Euprljr. A great siride has
been made of late by the creation of joint committees for the
tion of such pollution. It i to be hoped that sach

will be multiplied, and that they will aim at the

f attainable by securing the co-operation of all

man in the district within the area for which
they have been appointed to act. Such bodies, if really in
, can, 1 am guite sure, do much to free our rivers

from contamination. At present it iz no uncommon thing
to learn of towns drawing water for domestic purposes from
a river which higher n receiving the antreated sewage of
a lation, and the trade effluent of manufacturing

wonld have all waterways which are sewage pol-
luted or rendered doubtful by the How inte them of trade
refuse entirely done away with as sources of water supply.
Wlwtﬂd wish to see the disposal of sewage em-
in snch manner as to preclode the possibility of direct
of sewer contents to any river or stream that is not
m The Rivers Follution Prevention Acts have been
gignal failures o far as their practical results show. If our
Tivers are to eontinue to gerve our tables with drinking water,
let them be absolutely free from the contents of our water-
closets, at any rate in their crude forms.
Buat 1 wish here to chronicle my desire to see the State
stepping in and enforcing that the sewerage of all towns shall
be go carried out as to aveid contravention of the Rivers

Pollution Prevention Acts, I donot think the State shouid
in conntenance the disposal of sewage in a way
likely to render these Acts inoperative in any sanita

istrict. Either let our rivers gtreams be kept from all
manner of pollution, or let them be frankly held to be
ﬂmﬂmhlﬁh i negting n{a dt[:]?kinfhwtamr, wenj.ﬂ ifn:r filtra-
i i exper us that the effluent of sewage
matters B.I;‘.ubﬁrendnrepé gafe for the pu of ingresa to
onr waterways; then by all means lét the eountry see to
it that our rivers be no longer allowed to remain common
BEWErs

There geems to be no safe middle course. While rivers

and streams are thus dealt with, let all uig&nf canals for
 drinking purpoges be also absolutely prohibited. The gross
mlﬂ? pollation to which they are subjected speak for
. themaselves; for not only are they the receptacles of all sorts
- of abominations from the banks, but they are open to
) mhv dangerouns contamination by means of the im-
- men oating population always residing upon their
..ll The same may be gaid of many of our navigable
- rivers.

Equally open to pollution are only too many of the gather-
-iuﬂnmdaoi our public supplies. There can be no excuse
for delivery to the distributing mains of water drained
from a catchment area on which are situate villages and other
aggregations of populations, with their varying methods of
excrement &lﬂpaaag, such as midden privies, cesspoels, and
aven sewerage systems, inclusive of direct disposal of crude
ssewage on land draining to the storage or service regervoirs,
Yet such things are happening to-day in our land. We find
#nch other elements as churchyard drainings, heavily manared
fields with natural drainage to the water conduits, and the
like. To my mind, all ga ing grounds should be freed
from anything worse than the mere droppings of tured
ginee whilst we permit manore, o haman

o

origin, to be depogited within the catchment area, and exere-
ment disposal such as is incidental to populations in vil-
lages, farmsteads, and so on, to persist in positions whence
they aseail the purity of our drinking water, we wilfully couart
disaster. Where public supplies are in the hands of corporate
sanitary bodies question of gathering grounds is made
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easier than where companies are in pozzeazion of the works,
And forthizand many other cogentreasons, Iwonld see the way
made smoother for enabling sanitary authorities to parchase
sach works. At present, Section 52 of the Public Health Aet,
1875, is 20 encumbered as to be virtually a dead letter for the
purpoge of freeing sanitary bodies from tin- necesgity of taking
water at the hands of any company that may chance to have
rights of snpply in their distriet.

Altogether, nEart from the queation of pollation of water
gervices by visible media, there is the important considera-
tion of the construction and method of laying water mains,
especially where they come in cloge proximity to sewers. 1
would gee much greater care bestowed on these matters than
is geen by the pagee of this report to have been the ease in too
many instances. Badly jointed maing may well become the
receptacles of any filth that may happen to be in the neigh-
bourhood, and it is well known that water mains, even when
“ronning full," are able to take up extraneous matters by in-
suction. Where, then, sewers are placed close to mains, or
the reverse happens, the most exceeding care shonld be be-
stowed on every detail to sccnre that the water shall be free
from the possibility of sucking up the leaking contents of
the sewers. When sewers are laid at a higher level than
water pipes this care will have to be correspondingly still
greater, not only in the first laying of the pipes, but in the
maintenance of the plant. The relation of sewage to water
uged for domestic purpogea does not, however, cease when
the sewers have been properly laid and egress of their con-
tents undergroond prevented in the oximity of water
maing. There is the factor of disposal nféle gewage Lo which
1 have already referred. -

Before I leave the subject of water mains, let me say that I
would like to see all ball hydrants done away with. They
have more than once been zeen to be asaociated with preva-
lemce of typhoid fever in districts served by them, and they
would, to gay the least, seem to be a danger to the purity of
the water, even if by no worse than road detritus, but, as we
know, at times also by the contents of ashpits, privies, mid-
dens, and the like,

In the matter of filtration I am much afraid we come off
very far short of that point of perfection to which it were well
that we ghould attain. The theory now advanced concerning
the filtering of drinking water, which eats at the very heart
of our preconceived notions as to the treatment to which our
filter beds should be subjected, has aleo bronght with it the
gtatement of the only position which it iz eale to adopt, if we
are to be free from the danger of recurring omtbreaks of
typhoid fever by reason of oor water sappl eeoming pol-
lated in a manner not to be rendered harmlegs by our pre-
vailing methods of fltration. To such of my readers as
have not studied the paper of Professor B. Koch on Water
Filtration and Cholera,! I would say do 8o ; and I wounld far-
ther lay stress on the ralea which are therein laid down for
the frequent and regnlar bacteriological examination of water
from each separate filtering basin and before the water haa
been allowed to pags into the general storage reservoir, as
alao to the rule as to the construction of the filter beds in
sach manner that improperly filtered water can be at once re-
maoved, not being allowed to mix with the other water to be
delivered to the distributing mains.

1 have previously stated the rate and quality of the filtra-
tion which Profegsor Koch wonld see universally adopted.
and I need not here further pursue the matters ; but I coald
wigh to gee onr water companies and corporations appointing
as their chief engineers men of at-nndinf in regard of bacteri-
ology ag applied to the examination of water. Much as [
wonld like to dwell upon this important portion of my subject
I must hasten on, leaving my readers to further study the
carrent literature if they feel interested in the guestions at
isEue.

Warter Borernies o Damy Farsms, Cowsmeens, Erc,
This is a matter of vital importance that cannot be well
overlooked. The guestion of the water supplied to milch
cattle by no means receives the attention which it un-
doubtedly degerves. Itwonld seem to be the commonly ae-

1 Professgor B, Koch on Cholera. Tranalated by Geo. Duncan,; M.A.
Douglas, Edinburgh, 1664




cepted idea that cattle mﬁy with Impunity be allowed to
drink of any and every kind of water. Itis not so. Evidence
tegtifies to the contrary.

Mr. Bhirley Murphy has stated, in a paper in the Prac
titfoner in 15850, that he would like to see the drinking water
of cows outside cowsheds from ponds fed by springs and
fenced round to prevent founling. =, too, T wnniid wish to
gee care paid to the purity of the water with which cows are
regaled, alike in the pasture and the cowshed, Indeed, the
water furnished to housed cows ig in need of much more
careful supervision than is carried on. The eases which
appear in my summary tables in which waler-polluted milk
hailplared. a part in the dissemination of typhoid fever speak
of the want of ordinary attention to the necessities of the
eage. The water supply of many of our countbry farmsteads
ig a disgrace to the land and a constant menace to the milk
trade. Bat this iz only one point in which much still remains
to be done in the way of securing onr milk from the potency
of harm which frequently attaches to it, and must form the
gubject of another paper, seeing that the specific pollution
of cans, milk, and other dairjringhplant and prodace by fever-
contaminated water is bat one phase of the dangera to which
milk is exposed. Suoffice it that the exercise of a minute
inspection of our dairy farms and cowsheds and milkshops
ia called for, and much more needs to be accomplished by
our health officers and nuisance inspectors in the foture than
hag been done in the past. Regulations have of late yeara
been increasingly brought to the notiee of sanitary bodies,
but their adoption, and especially their aniform enforeement,
have not been correspondingly in evidence. The relation of
the milk trade to the public health is too intimate to admit
of any half-heartedness in the method of control of the vary-
ing busineseges connected with it in so far as the health of
the community is affected or is at all likely to be afected.

4 CoNoLUSION,

My task is now all but finished, imperfect though it be;
but if it serve to impress apon our health bodies and the
community the lessons which be learned from the his-
tory of waterborne typhoid fever in our country, and if the
lessons so taught bear fruit in the direction of added care to
the important matter of water supplies, then my task will
not have been underiaken in vain, But it cannot be too
gtrongly pressed home that the future exemption from the
disease much depends on the attitade of the people towards
matters sanitary, since pablie bodies of whatever nature are
after all bat the embodiment in brief of the public whom
they represent. It is undeniable that the public ear needs
to be caught before any reforms can be carried out; and in
mattera affecting the health of the community the people
need to be educated in no small degree, especially having
regard to the fact that the publie purse-strings are involved.
If there be one point upon which misconception ariseg more
than another, it is the sapposition that money is wasted when
it is epent on eanitary reforms which are not clearly indi-
cated by the advent of absolute disaster as a consequence of
their previous neglect. The lesson has still to be widely
learned that the remedy of sanitary deficiencies, the provision
of pure water, proper methods of excrement removal and
disposal, and the adoption of all practieable means for the
prevention and stay of infections diseases, are among the
moat sound investments which can be made by the individual
and thecommunity, When any nuisance touches the welfare
of any one person or household an outery is at once made
until the matter is gettled ; but where the health, and there-
fore the happiness, of a town is not seriously threatened in a
visible form, but is nevertheless endangered by the neglect
to provide that which experience has shown to be essential
to actoal freedom from possible harm, then it is that the rate-
Paseu often rise and protest against the expenditare of pab-
It moneys on a matter of ** possible™ concern for their health.
But although this is so, still to some extent there can be no
denying the fact that the people of England are awaking to
some sense of their obligation to the advance of sanitary
geience for their pregent comparative exemption from the
ravages of those diseases of a preventable nature from
which oor country has suffered in time past.

An apparent paradox has now been for some time promul
gated w the effect that cholera in thiz country saves more
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lives than it costs, but the assertion is troe. All sami
menspres that go to lessen the likelihood of cholera-

o also to lessen the chance of epread of diseases which are

isgeminated in like manner to that plagoe, and typhoid
fever is most certainly one of those dizeases which are thus
held in check. Yet when cholera threatens our coasts, thera
iz but little difficulty in securing the co-operation of mnitag
bodies and the pablic in carrying out those measores whi
are thonght to be nect'usﬂ?. But it must be held in mind
that cholera and typhoid fever are searcely to be mentioned
in the same breath for frequency of occurrence and wideness
of misery and death arising therefrom. The latter disease
g claims ite thomsands of victims to attack, and its
wndreds of lives. Not so cholera nowadays; if half a
hundred esses ave heard of, and a dozen dmﬂmmﬂ;ﬂagin
the country is up in a state of panie, and the floodgates
guggestion and of costly piecemeal activity are flung
Ii the relative imgurtama of the cost to the country {::thr
year of these two diseases were ani ecriterion of the attention
to be paid to them, then we should have great hopes of seein
the time come quickly when typhoid fever wounld be reckon
a5 one of the scourges of a past generation; and its
nnner:i.o?jk&d opon in much the same way as cholera 18 now
regarded.

ut there iz to my mind another side to the matter, and
that is that il sanitary bodies are the representatives of the
public they are also the bodies charged with administering
the laws relating to the health of the community, and as
such have a responsibility east upon them of seeing to it that
the laws are so administered as best to advance the interests
of their constituents. To this end the State has sanctioned
the ::flp{ri.ntment. of sanitary advigers, and has also estab-
lished 1t own health department. It will be well when onrx
sanitary bodies see in its proper light the seriousness of
neglecting this responsibility, notwithstanding that the rate-
payers are averse on general grounds to the expenditure of
money on measures of sani improvement. There are
man _\\'ﬂé'kl in which these bodies can secure improvement
in their districts withoat overburdening the rates, as, for
example, by borrowing money with power of repayment in a
number of years, so Ehal;- interest and capital are in soma
degree paid by a saceeeding generation enjaj'i.ug the benefita
provided by their predecessors, I regard the Blemenl/agly
matters of pare and adequate water sapply, proper and suffi-
cient sewera, and proper means of sewage disposal as essen-
tials for every place of any pretensions to the name of town ;
whilzt many rural distriets possess aggregations of po
tion for which they are none the less essential. I wounld sea
their provision enforced in all such places. Bickness is just
as costly as cleanliness and much more disagreeable.

There is now an additional incentive to sanitary anthorities
to properly perform their statutory duties, secing that county
couneils have at any rate got the power of calling nupon the
Local Government Board for inquiry where any distriet
authority have made default in regard of their daties; and
there ean be no doubt that the power ia no slight one, since
the exercise of it may mean exposare to the public of the
shortcomings of the health body, with possible outlay for
work which could have been the more economically done by
degroes when its necesgity was first pointed out. There can
be little doubt that county councils have in their sanitary
officials a means of keeping them well informed as to the
atate of the administrative connty, while the districta them-
selves will have the benefit of counsel from the county
officials. I have already, in a paper which apg?md in
the Bmimise Mepican Jourmarn of July 15th, d, and
20th, 16893, on the subject of extended powers mneeded by
connty councils, pointed out the directions in which those
bodies eonld be made more ageful still to the eounties which
they serve. It certainly seems that they are becoming alive
to their position towards local anthorities, and the stimulus
thns given to those authorities will not be without ita result
on the healthiness of the country. The great lack of many
of our county ecouncils to-day is a medical adviger. The
omission to appoint such needs to be rectified.

But there is still another body to which, after all, we must
look for much that is to place our country on the basis of
ganitary perfection to which we would all see it attain—f
refer to the Loeal Government Board. The past amply
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testifies to the good work carried out by this State Board of
Health. The inflaence on the present sanitary position of
land of the action of this Board has been most marked.
EBat even g0, I do not think I shall err if I place the Medi-
cal Department of the Board in the foremost position, as
baving contriboted to the advance made in the last twenty-
five years. I peed not here dwell on their achievements, I
will satisfy myself by a reference to one piece of work under-
~ taken during the last two years under threat of cholera
 invasion. work was the special Cholera Survey of nume-
" oua sanitary districts throughont the country, “The public
) m&l has amply demonsirated the help which this survey
been to the localities wisited ; and the mass of informa-
- tion got ftogether at headguarters as a reanlt of these loeal
- wigite must be enormons. My chief reason for naming this
matter is to ask the gueztions : Why a ** cholera ™ survey only ¢
- Why not, indeed, a “ganitary” survey also? If the survey
has, as we know it has in many cases, demonstrated the un-
: m-iineu of digtricta to resist cholera; why limit guch a usze-
ful measure of sapervision to cholera seasons, seeing that
typhoid fever will spread where cholera can find a breedin

ground ¢ Is such a daty to be left to county councils, and i
80 will perform it in a manner Iikel{'t-a prove generally
useful 7 The State now has its regular school inspection, its

periodical workhouse wvigitation, its biennial public vaceina-
tion inspection; why not its annnal, biennial, triennial (or
even ita irra-guiar., but constant) inspection of sanitary dis-
tricta for the purposes of ascertaining the shortcomings and
the remedial measares necessary in regard of the sanitary
- ptate of our conntry ! And this not alone in England. SBurely
such & Governmental supervigion of our loeal authorities
" would be a heavy lever in the hands of the State towards
gecuring uniform cleanliness alike of air, soil, and water,
~ However it be accomplished, certainly it would seem to be
; wl}ut importance that a country held ap, and even
. ng itself up, as a pattern in matters sanitary, should
- gtrive to secure the prevention of preventable dizeases, of
which class typhoid fever is typical. It will undoubtedly be
a piece of work, but the end in view more than justifies
- on of the essential measures.

APPENDIX A,
DER. KLEINS BACTERIOLOGICAL EXAMINATION OF
WORTHIRG WATER, 1893.
r METHODE 0F EXAMINATION,

- {Appended to Dr. Theodore Thomson's Report on the Worthis
- Typhoid Fever Epidemic qfq;&&] 4
TEE methods of examination resorted to were as follows:
With the view of mert.ainil:t%]the quantity of micro-organ-
dsmas per cobic centimetre of the water under investigation,
the ordinary method of plate cultivations was em;iallu ed.
1ig plan consists of adding to nutrient gelatine in a gu:id
te a small guantity of water to be examioed (the amount
ed varying from 1 c.cm. to a fraction thereof), shaking
are 50 as to aid distribution of the water throughout
gelatine, and then poaring the mixture on plates, These
tes, on which the gelatine mixture solidifies, are then
transierred to an incubator, and maintained at a temperature
20° 0. ; and by suobsequent observation the namber and
e of the organisms that grow on the gelatine are ascer-

:
]

~ Another method was resorted to In gearching for particular
‘microbes in water from a given source, and for the following

TEASONS :

(@) The bacillog coli and the enteric fever bacillus, when
present in drinking water, exist there for the most part in
relatively small proportion. Thus, if only a small quantity
~of water, such as 1 c.cm., be examined, it is likely that the
; gm, sparingly present in the total bulk of water. may
u:a pregent in a small sample, although present ina 1nrger

- (8) If the number of other micro-or
~geveral hundreds or more per c.om.—

ey

anisms amount to
this is nsually the

-case when water is unfiltered—there is risk that the numerous
o0 of these ma_.tron plate cultores obscure and ent
ition of scantily present bacillus eoli or enteric fever

(¢) One of the bacteria most frequently found in water is
the bacillus flnorescens lignescens, which grows much more
rapidly than either the bacillus celi or the enteric fever
bacillos, and ligquefies gelatine very quickly. Abundance of
the first-named bacillug in the water under examination
would accordingly, by liguefaction of the gelatine mixture,
tend to prevent detection of either of the last-named baeilli.
With the view, therefore, o! overcoming these difficulties
the following means were adopted :

1. A considerable bulk of water (from 1 500to0 2 500 c.om.) was
submitted to examination. For thiz purpose the quantity to
be examined was passed through a sterile Berkefeld filter,
which retained on its outer surface all or nearly all the par-
ticulate matter contained in the water. The matter thus re-
tained on this outer surface was then brushed with a sterile
brush into 20 c.em. of sterilised water and mixed therewith,
Of this mixture 1 c.om. was added to each of a series of gela-
tine plates and broth tuobes? Au:ord:‘ng? these tubes and
plates contained all or nearly all the particulate matter of the
total guantity of water selected for examination.

2. To prevent obscaring of the bacillus eoli or the bacillus
of enteric fever by other organismes that grow more rapidly
than they, or that soon liguely the gelatine, a small guantity
of phenol was added to the culture media. For this parpose
8 & per cent. watery solatiom of phenol was used, and this
goluotion was added to the culture media in the proportion of
1 of the former to 100 of the latter. The added phenol, which
does not interfere in any way with the growth and multiplica-
tion of the bacillus coli or of the bacillos of enterie fever,
exerts a marked inhibitory effect on euch water bacteria as
bacillos flnorescens liguescens, the protens wvulgarie, and
others ; and, by retardation or sappression in this way of
growth of these latter organiems, better opportunity is
afforded of detecting in waters examined the presence of the
bacillus coli or of the bacillus of enteric fever.

The gelatine plate and broth tube caltures thus prepared
were incubated at a temperature of 20° 0. and of 37° C. re-
gpectively. From growths of the baeillus eoli or the enteric
fever bacillus obtained in these ways subcaliures were made
in the ordinary manner.

Features charaoteristic of Beacillus Coli and of the Enteric Fever
Lacilius.

Enterie Fever Bacillus,

Bacillus Coli. |

—

EBhorter and less mobile than the | Longer and more moblle than the
enterie fever bacillus, bawillus coli.

Forms gas bubbles in gelatine shake | Uoes not form gas bubbles in gela-
oultura. tine shake calture,

Curdles milk in 1 to 2 days at 37° C.

If grown In broth for several days
forms indol. -

roes not curdla milk.
Fives no indol reaction when grown
in broth.

The above tabular statement embodies the chief distinetive
featares of the bacillus coli and the enteric fever bacillus,
derived respectively from the contents of the healthy human
intestine and from the tissues of enteric fever. Other points
are as follows: In gelatine stab culture and in gelatine
gurface cultures these bacilli arve alike in g::c:eral Appearance
gave in two respects, namely, (a) that the illus coli 8
faster than the enteric fever bacilluas, and () that in gelatine
gtab culture the former organism forms on the npper sarface
of the gelatine a larger plate-like growth than does the latter.
On gelatine plates both organisms form on the surface of the
culture medinm colonies which present the appearance of
fiat, crenated, or irregnlarly outlined patches, thinner at the

eriphery than at the centre, translucent by transmitted

ight, greyish by reflected light; while colonies of both
organisms, growing beneath the surface and embedded in the
E:-D tine, are rounder than surface colonies, and appear of a

wnish colonr by transmitted light. Neither organism
liguefies gelatine. Their growth on ﬁar and on potato
affords no definitely distinetive feature ; althongh, as a rule,
the bacillus coli forms on potato a brownish growth, while
the bacillus of enterie fever forms on the same mediam a
colourless growth.

e E——

* Beel broth ;,.a.lh.].'iue.' with 1 per cent. peptone and 1 per cent. salt

+ i
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