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connection of house drains to the new sewers been generally en-
forced, with the result that the sewerage of the place remained in
an unsatisfactory condition. The drainz of the older dwellings
were commonl c{efective. There were a number of vault privies
in use, and the scavenging of these and of ashpits was left to
oceupiers. The condition of slaughter-houses, and of dairies and
of cowsheds was unsatisfactory. No register was kept of nuisances,
and very little action was taken for the permanent abatement of
such as were likely to recur. There was no hospital or disinfecting
apparatus,

n 1899 an ontbreak of enteric fever occurred comprising 25 cases,
which was attributed by the medical officer of health to pollution of
the milk of a certain dairy, by the use of polluted water from a
well at the dairy farm, but the source of infection of this well water
was not discovered. Since this date there has been little enteric
fever in Swanage, seldom more than one or two cases yearly, and in
Some years none.

On September 13th 1910 a cage of enterie fever was notified in
the urban district and was followed by further notifications at
intervals of a few days. On October 17th, up to which date six
cases had been notified, the medical officer of health prepared a
report which he submitted to the council, in which he said * that he
did not think the water supply was to blame, but that the well at
Park Road was in a position liable to contamination, and, having
been already condemned by himself and by the government in-
spector, onght not to have been re-opened,” On the 18th of October
the council wrote to the Board saying that they had requested
the water company to close this well, but that the company was reluc-
tant to do so, The eouncil asked that a medical inspector should be
sent down to enquire into the matter, A deputation from the
council also interviewed the Board’s assistant medical officer on the
26th of October. I was accordingly instructed to visit Swanage
and to make inquiry into the circumstances of the outbreak of
enteric fever there. This I did on November 1:t and following
days.

1.—GENERAL SaNITARY CIRCUMSTANCES,

The Swanage Urban District is oblong in shape, measurin
3 miles by 1% miles, Its greatest length is from north to south &nﬁ
includes the coast line from Anvil Point nearly to Ballard Point. The
southern half of the district consists of land rising to an elevation
of 400 feet, the northern half is formed by a valley which opens out
to Swanage Bay, and which inereases in elevation northwards where
it is bounded by the chalk downs. Two small streams traverse the
valley and fall into the sea. The old town of Swanage was situate
at the junction of the steeply rising southern hills and the lowest
portion of the valley, and the larger of the two streams, which in
part has now been bricked over, passes through this portion of the
town running nearly parallel to the High Street. Newly built
dwellings have extended over the southern slope on the Durlston
Estate, also in the valley between the two streams, and to the north
of the northernmost stream on the Cliff Estate, The subsoil on
the southern elevated portion of the district consists of clay and
decomposed rock, resting on the Purbeck beds of the Oolite series,
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entirely to discontinue” the use of this water. After my visit the
company, on October 6th, 1897, gave the urban district council a
written undertaking to cease using this water, but in 1901-2 they
resumed its uge and have ginee continued to use it up to the 22nd of
October, 1910,

Sources Nos, 2 and 3 which constitute the low level service,
are two wells sunk in close proximity at Ulwell, at the base of the
chalk down which forms the northern boundary of the valley,
These wells are situated at a level of 150 feet above Ordnance
Datum and are 20 and 30 feet deep respectively. They are sunk
in the chalk at its junction with the upper greensand and are inter-
communicating. The water flows into the mains from the wells
directly and is distributed by gravitation to the northern portion
of the district, the northern half of the town, including both
gides of the High street, the village of Herston, most of the
dairy farms in the district, and the village of Langton
Matravers, which is about equal in size to Herston but is situate
in the Rural District of Wareham and Purbeck. There 18 a
pumping apparatus at the wells, but it is not used. At the time
of my former visit this source supplied the whole town, the
pumping apparatus being then used to supply the higher levels
through a reservoir but it is at present unprovided with stor ,
he}'ﬁnﬂ what the wells will hold, and the higher portions of
town cannot be reached by the watm from it owing to lnauﬁment
pressure. The water appears to be of good quality and free fmm
risk of pollution. Source No. 4 has been provided since
visit in order to supplement the other sources, and is employel{ i}ﬂlj"
in the months of !]u]j, August and September. This supply was
first used in 1908. It is derived from a well situate at South Barn
on the hill at the southern portion of the district and is a little more
than half a mile to the south of source No. 1. The water is pumped
to the same reservoir as source No, 1 go that when this source is in
use these waters are mixed. This well will furnish 7,000 ons
per diem. The site of the well is 204 feet above Ordnance atum,
in a shallow valley running eastward and terminating on the sea
cliffs down which a smﬂﬁ stream of water collecting surface
drainage from it falls. The sea is considerably less than half
a mile distant. The well is lined with bricks set in cement and
reaches to a depth of 210 feet. From the bottom an unlined boring
extends for a further distance of 270 feet making 480 feet in all, so
that a depth of 276 feet below sea level is reached. The horing is said
to reach the Kimmeridge Clay, penetrating both the Purbeck and
Portland beds. Two aslts have also been driven southwards from
the well. The well is a little to the south of a well known fault, u
to which the underground workings for stone have been carri
It is thus a short distance from numerous underground wor
which, however, appear at present to be all disused. There is said
to be no inflow of water until a depth of 140 feet from the surface
is reached. This well resembles well No. 1, in that it is sunk in the
Purbeck beds which consist of alternate layers of limestone, ahale,
and clay, and in its proximity to the sea. If building operations
should extend in future in this direction, as they have been doing
for many years, dwellings may come to be erected dangerously near

i s
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in the district are supplied from cisterns and there are hydrants in
the streets, for fire and street watering purposes which are supplied
from source No. 1. :

Sewerage.—Since my last visit the outfall sewer has been com-
leted and carried ount to sea along a reef of rocks at Peveril Point.
he old sewage outfall has, however, been retained as a storm

overflow, and unfortunately it is in the worst possible position, in
the most land-locked part of the bay, With this exception there
is now no discharge of sewage on the foreshore. Connection of
house drains with a sewer has been made in all instances where one
is within a reasonable distance. All private sewers discharging on
the foreshore have been removed, and pollution of watercourses in
the district no longer occurs. There is, however, no detailed plan
of the sewers, and the course and structure of some of them ean
only be guessed at, A number of the old sewers remain and are
constructed of rubble only. The sewers are mostly of very steep
gradient in the southern part of the town, but in the northern
portion the fall is unfortunately very small. Ventilation of the
sewers is carried out by means of iron upright shafts. The provision
for flushing is very limited and consists of four tanks, one of which
is supplied with the company’s water, while the remainder are
supphed with water from a well, pond, and stream, respectively.

House drainage.—Nearly all houses are now provided with

properly trapped gulleys ; sink pipes discharge over gulleys in the
open.

pF..rcmuwu! disposal—With the exception of less than a dozen
pail closets, and a few pit privies, in the rural part of the district,
the whole of Hwnna?e is now supplied with water closets, which

have a separate supply of water for flushing. Soil pipes are as a
rule adequately ventilated.

Refuse disposal.—Refuse is collected in moveable receptacles, and
removed thrice weekly to several tips, from which it 1s taken by
farmers for use on the land.

Slaughter-houses—These are two in number and one of them is
registered. They are of fair construction and cleanliness, but
numbers of pigs are kept on the premises, with the result in one
instance, of causing great nuisance from decomposing pigs food.
Under such circumstances freshly killed meat hung in the slanghter-

house can hardly fail to absorb the foul odours and so to become
tainted and liable to premature decomposgition,

Cowsheds, dairies and milkshops—These are registered. There
are 4 milkshops and 12 cowsheds. The condition of the milkshops
iz good, that of the cowsheds varies. Of cowsheds some are ve
satisfactory, others are unsatisfactory. On the whole their condi-
tion is greatly improved since the time of my first visit. Water
supplies for cows and dairies have been much improved. The
principal defects are want of efficient ventilation and drainage, also
overcrowding, and accumulations of manure in unpaved fold yards.

Bahkehouses.—There are eight registered. Their eondition :Elppaam
i

to be satisfactory and they are now supervised by the urban district
couneil’s officials.

There is no common lodging house.
Only one registered midwife is employed in the district.






8

Of the 24 cases 9 were males, and 8 were under 13 years of age. I
gathered from the medical practitioners in attendance that the
attacks were mostly severe, an eruption was marked in all instances,
intestinal heemorrhage oceurred in several, and up to the time of my
visit two had terminated fatally.

II1. CavsatioNn oF THE ExtiEric FEVER QOUTBREAK.

On marking the houses occupied by persons who had been
attacked by enteric fever on a p]l;u of the town it was seen, that
with one exception, every invaded house was to the south of the line
of the High street. When the plan was compared with the plan of
the mains, which is kept by the waterworks company, it was also
found that every invaded house was supplied with water from Park
Road well, source No. 1, supplemented during July, August and
September by source No. 4. This well supplies water to just about
lmll[" the houses in the town, the others being supplied from sources
2 and 3, the Ulwell supply. The exception, a house on the north side
of the town, was one of 28 houses supplied with water from source
No. 1 by a special long main passing through the area of the Ulwell
supply. The village of Langton Matravers in the adjoining rural
district of Wareham, with a population of about 400 persons, is
supplied with water from sources 2 and 3, as well as the village of
Herston which is in the urban district. Both these villages as well
as the area of the town supplied by sources 2 and 3 have entirely
escaped fever. I was informed, however, by the waterworks
company s officials that for a portion of August and September, a
connection was made between the main conveying water of sources
Nos. 1 and 4 and the main which under ordinary circumstances
containg water from sources 2 and 3 only and which serves the
village of Herston, This connection was made for two hours daily,
but the actual dates when such a connection was made, and an
estimate of the amount of water which would pass into the main
supplying Herston cannot be ascertained. The connection was
made in the middle of the day, after the ecisterns had been filled
from sources 2 and 3, with the object of keeping up pressure in the
main. When the main containing the muxed water of sources
Nos. 1 and 4 was connected to the Herston main the water from
sources Nos. 2 and 3 was cut off and the actual connection was
made in the town. After the valve in the town admitting water
from sources 1 and 4 was opened, the water from these two sources
would have to displace the water of sources 2 and 3 lying in a main
nearly half a mile in length, and to which a few houses only are
connected en route, before it reached the village of Herston, It is
quite possible that water from sources Nos. 1 and 4 never actually
reached the village, because it may have happened that when the
valve restoring the water from sources Nos, 2 and 3 was opened at
a point near ie village the water lying in this main was swept out
again, This was the more likely to occur because the main falls
towards the town of Swanage and this water would tend to flow
back by gravitation away from the village of Herston. The large
amount of water constantly being drawn off in the town would also
assist in emptying the Herston main of water from sources 1 and 4
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With regard to the influence of personal infection, multiple
attacks were limited to four households, and the number of sufferers
did not in any case exceed two in the same house or the same family.
In two of these families the first person attacked had been removed
to hospital. There was no subsequent infection of families living
in houses contiguous to those first invaded, and clearly contagion
by personal infection had very small if any influence in the spread
of the disease.

There did not appear to be any escape from the conclusion that
the water supply of the area which iz habitually supplied from
the well source No. 1, and which was oceasionally supplemented
with water from well source No. 4, was the means by which the
fever had been disseminated.

Circumstanees of the distrilution of water in the area supplied from
sources Nos, 1 and 4.—Source No. 4 was resorted to in order to
supplement source No. 1 on the 30th of June, and continued in use
unti! September 29th, when it was discontinued. In consequence of
the representations of the district couneil and the suspicion attach-
ing to source No. 1, this source was in its turn discontinued on and
after October 22nd, and source No. 4 was substituted and continued
in use up to the time of completing this report.

I have already shown that persons attacked by enteric fever
probably received the infective material of the disease during the
period August 21st to Oectober 26th; and it appears that the
invaded area was supplied with water from sources Nos, 1 and 4
jointly from June 30th to September 28th, with water from No. 1
only from September 29th to Oectober 21st, and with water from
No. 4 only after October 21st. 1t becomes necessary therefore to
consider whether there is any evidence which would tend to incrimi-
nate one of the sources more than the other as having been the
agency by which the fever was disseminated. In this connection it
is noteworthy that the outbreak of enteric fever followed upon the
introduction of water from source No. 4. The importance of this
consideration, however, is lessened by the fact that no infection
oceurred until seven weeks after No. 4 supply came into use.
Furthermore, there were no less than eight infections in the period
September 29th to October 21st, during which source No. 4 was not
in use, a fact which tends to exonerate that source as an agency of
infection. It is true no doubt that if this water were infected the
infection might have persisted in the house cisterns, mains, and
reservoir, for a short time after the supply from source No. 4 was
cut off, although this water must have Eeen diluted to a very great
extent by that of source No. 1, which was present in the proportion
of 100 to 7 of No.4.* On the other hand, two cases appear to have
contracted infection on Oectober 24th and 26th, although the water
from source No. 4 only was in use in the invaded area after
October 21st.  The value of this fact also is affected by the possi-
bility of persistence of infection in the ecisterns, reservoir, and
mains just referred to, and perhaps also by the possibility that

@ Early in November a notice was issued by the medical officer of health
requesting householders to clean out their water cisterns ; and on November 17th
the reservoir at Durlston Head was emptied, cleaned and disinfected by the
Water Company.

(18795r—21.) Wt 30405—075. 500, 2/11, D &S
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chambers on it. Examination of it in two places above the
level of the well showed that the pipes had given way and had
split longitudinally,so that the sewer at these points had collapsed.

hree houses in which cases of enteric fever had occurred, the
dates of infection of which would have been Oectober 1st, 6th and
21st respectively, are connected to this sewer. Thus this well
which constitutes source No. 1, had on each side of it sewers which
were leaking and which had received excreta from enteric fever

atients, Examination of the well of source No. 1 showed slight

ut distinet signs of former trickle down the inside of the lining of
the well, in the shape of black stains covered with raised confervoid
growth. These stains could only have been caused by water
passing through the steyning from the outside. Below the floor of
the well-house also, a few feet from the side of the well, and close
to the rising main was a gulley, connected to which was a drain
communicating with the defective sewer in Park Road, so that if
-the drain became blocked or if reflux occurred from it the eseaping
liquid might obtain entry into the well. There are many possible
gsources of contamination of the water of this well, but I think the
most likely wafg' in which pollution actually occurred was from the
broken Park Road sewer in the following way :—

On fourteen days previous to August 23rd there was no measured
rainfall at Swanage, and subsequent to August 4th and up to
August 23rd on no one day did the rainfall exceed 09 inches.
Consequently the clay subsoil of the southern half of the town
must have become very dry and must have presented many cracks,
as [ am informed was actually the case, thus opening up the deeper
water-bearing rocks to pollution from surface washings on the
occurrence of sudden heavy rainfall. The Park Road sewer has
no provision for flushing, and probably, owing to its broken condi-
tion, a large amount of solid matter had accumulated during
the dry period and had blocked the broken sewer, thus causing
liquid sewage to accumulate and to overflow into the sur-
rounding cracks in the subsoil in which it would lodge. On
August 23rd the heaviest rainfall of the month occurred, 0°46 inches,
and this rainfall, collected from the road surfaces and roofs of
houses, probably carried the filth which had escaped from the
broken sewer into the fissures of the underlying rock.  Thus
polluting material was either conveyed directly into a water-bearin
fissure, or to the sides of the well, down the outside of which it
would then travel till it found a point through which soakage could
oceur through the stone wall, or until it reached the water level
outside the well. The flow of the underground water is well
known to be in a direction from south to north and would therefore
directly favour such a conveyance of polluting material, which
would also be assisted by the action of gravity, the broken portions
of the sewer being at a higher level than the well. The date,
August 23rd, when this considerable fall of rain occurred has a
very close approximation to ﬂ.u%:st 21st, which is the date
according to my calculations at which the first case of the out-
break received the infection. In a seaside resort, such as Swanage,
it may well have happened that an enteric fever convalescent was,
or had been, occupying one of the houses connected to this



























