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MEMORANDUM AS TO ANNUAL REPORTS OF
MEDICAL OFFICERS OF HEALTH.

“ Every Medical Officer of Health, appointed under Order of the Local
Governmeut Board, is required to make an Annual Report with regard to
each Sanitary Distriet, or division of a District, which is under his
superintendence. This Report is to be for the year ending the 31st of
December, or, if the Officer at that date has not been in office for a whole
year, then for so much of the year as has elapsed since his appointment.
The Report is to be made to the District Council, and the Medical Officer
of Health himself should send a copy of it to tha Local Government Board
and fo the County Couneil or County Councils of the County or Counties
within which kis district may be sitvated, It should be made as soom as
practicable afler the expiration of the year to which it relates. The
Medical Qfficer of Health ought not, in general, to have any difficully in
doing this within a month or six weeks; but if from any special
circumstances the Report cannot be completed within six weeks, it should be
understood that the delay must not be indefinite, and that the Report should
be in the hands of the District Council, and of the Board, within, at most,
three months from the end of the wear. The Board's copy of the Report
should be forwarded to them when the original iz sent to the District
Council, except where the Report is likely to be priuted by order of the
District Council. In such cases the Board need only be supplied with a
printed copy. It is very desirable that the Annual Report should be
printed, in order that a supply of copies may be available for distribution
amoug the District Councillors and other persons interested.”

The Circolar is signed by Sir Richard T. Thorne, Chief
Medical Officer of the Local Government Board.

In order to assist Medical Officers in the County in complying
with this rule, and to enable them to give correct estimates of the
number of deaths properly belonging to each distriet, lists
obtained from the County Asylum, County Hospital, Joint
Isolation Hospital, and some other Institutions, have been
circulated by direction of the County Council.
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Reigate (Mr. Tulloch), May 17.—Sewerage, &e. ; loan £3800.

Weybridge (Col. Albert Smith).—Surface Water Drainage ;
small Loan.

Epsom (Mr. Wileocks), July 5.—Sewerage Extension ; small
Loan.

Ewell (Mr, Wilcocks), July 4 and 28,—Sewerage, &e.; loan
£17,000.

Croydon (Mr. Wilcocks and Dr. Wheaton), July 25, 26,
27, August 1.—Sinking Well at Waddon ; loan £32,000.

Cobham (Mr. Ducat), August 26.—Sewerage, &ec.; loan
£22,000.

Nutfield (Mr. Ducat), September 13.-—Sewage Disposal ; loan
£1000.

Sutton (Mr. Bicknell), October 18.—Sewage Disposal ; loan
£1600,

Carshalton (Mr. Law), November 1l.—Sewerage, &c.; loan
£10,000.

Purley (Mr. Law), November 2,—Sewerage, &c. ; loan £14,000,

Sanderstead (Mr. Law), November 3.—Sewerage, &e.; loan
£1300.

Richmond (Mr. Meade King), December 19.—Depot Work ;
loan £750.

Gruildford (Col. LangtonCoke and Dr. Sweeting), December 20.
—Sewage Disposal ; loan £2700.

Leatherhead and Ashtead, December 30.—Sewerage and
Sewage Disposal 3 loan £43,000,

Couxty CousciL INQUIRY.

Mitcham (Mr. Welch), December 14.—Housing Working
Classes Act, 1890, See. 55.
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IV.—COUNTY STATISTICS.

In England the census is taken only once in every ten years,
the date of the last one being April, 1891. By the Registrar-
General's method the population of a distriet is calculated on
the assumption that rates of inerease or decrease continue
during the intercensal period at the same rate as that shown
by comparing the figures of the last census with those of the
census before, But during the long period of ten vears,
changes in local circumstances frequently take place which
sometimes cause the estimates to be very wide of the mark
when the time for reckoning the population comes round.
Consequently it is often urged that in order to reduce the limits
of error in calculations, a census should be held at shorter
intervals, say once in every five years. It is to be hoped
this will be arranged for before 1901, as in the case of some
districts within the County the birth-rates and death-rates,
calculated on the usual official system, cannot be correctly
stated. In the meanwhile attention may be directed to local
estimates by Medical Officers of Health who have the oppor-
tunity of observation, and who take into account the number
of children born since the last census, ard the number of
houses which they have seen erected and occupied since then.
Noteworthy corrections have been made in this way for the
populations of the Woking and Godstone (now with Lingfield)
districts. In these instances, after conference and inquiry with
the Medical Officers of Health, the local estimates have been
preferred to those arrived at by the established official method,
although as a general rule that system is acknowledged to be
the best, and should of course be adhered to unless the ciream-
stances are very exceptional.
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diseases. But except in the case of London and some of the very
large towns, the ordinary test of the density of the population,
which is arrived at by dividing the population by the number
of acres belonging to the Borough or District, is apt to be
misleading. The areas of local government are of every
variety of shape and size, and it often happens that the popu-
lation, instead of being diffused throughout, is aggregated in
a comparatively small section. This is generally the case in
Suwrrey, and consequently the density of the population,
estimated in the ordinary way, serves only in a few instances,
such as Kingston, to indicate the sanitary conditions that
might be expected. For example, a glance at the Map of
the Urban and Ruaral Districts of the County, published in the
Report, for 1897, shows a comparatively large area belonging to
Leatherhead, but the populated portion is relatively small, consist-
ing of a small area covered with houses built rather close together.
So thatdensityof population cannot be fully considered in relation
to the death-rates in the Urban Districts. Neither can it be
taken into much account in discussing the causes of mortality
in the Rural Districts, although it will be presently observed, in
connection with the Typhoid Chart, that the country round
Dorking, which has the most favourable return, is at the same
time the most thinly populated distriet in Surrey.

One of the most significant columns of the Table which
accompanies this part of the Report is that which relates to
deaths of infants under one year of age. This, be it specially
observed, is estimated in relation to the births of the year
under notice, and the calculations are independent of any
fallacy which may be due to an under-or over-estimation of the
pupulation for the time being. On former occasions attention
has been called with good results to the districts which show
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rates of 150 and upwards. They include the large towns of
Richmond with Barnes, Wimbledon, and Kingston, together
with the smaller districts of Malden, Dorking, Godalming,
Leatherhead, and Carshalton. The records of the Registrar-
Greneral, published year after year, show that in certain manu-
facturing distriets of England the average Infant Mortality is
as high as 170-180. This excessive death-rate is attributed to
the absence of maternal care resulting from the engagement
of child-bearing women in factory work. In some instances
the death-rate of towns has been observed to stand still and
even to rise in spite of the generally improving sanitary circum-
stances. Careful investigation in such cases has shown that
a considerable fall in the death-rate of adults has synchronised
with a marked rise in the infant death-rate, the whole result
being expressed by a nearly stationary death-rate when all ages
are included. The conditions of life are of course very
different in the manufacturing towns to those prevailing in the
South of England, and, therefore, reasons of this kind can not
be said to apply to the populations of Richmond and Kingston.
The subject is clearly one for thorough local investigation
and report.

The column of *Infant Death-rates” is in elose connection,
and should be “read into” those headed respectively
“Zymotic” and “ Respiratory ” diseases. It frequently happens
that the autumn epidemic of Diarrhcea (Cholera Infantum)
is fatal from want of early attention to cases. And the same
is true with Measles, Whooping, and that illness which assumes
such protean forms—Influenza. Indeed, in the case of
Measles, the forecast depends chiefly on the character of
the house accommodation, medical attention, and skill in
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nursing. It is in this way that the troublesome after
effects, the most dangerous of which is inflammation of
the lungs, are averted. When the illness oceurs in crowded
tenements and ill-ventilated dwellings, the risk to the lives and
future health of the sufferers, as well as of the spread of the
infection, is at its maximum. It is a boon to the sick and a
benefit to the public health that they should be removed to
comfortable well-managed hospitals. In these Reports the
advantage of establishing hospitals, especially in those districts
where the want of decent dwelling accommodation is shown by
the overcrowded state of the cottages, has been dwelt upon.

The Respiratory diseases column will also furnish supplemen-
tary information with regard to Phthisis, or Consumption, as to
the causes of which much has been done to enlighten the
public. In many cases Tuberculosis gives rise to slow processes
of inflammation of the lungs, and death is certified as due to
Pneumonia. In the Report for 1897 oceur the following
remarks :—

“ The most satisfactory feature in the returns for the whole
County is the low death-rate from Phthisis, i.e.,, pulmonary
consumption (under 1 per 1000 population). The connection
of the prevalence of this disease with conditions of the soil is
matter of great medical interest. The Phthisis death-rate in
Surrey is low as compared with Kent, Sussex, and Hampshire,
slightly under 1 per 1000 population, It is only by taking
a number of years in succession for comparison that it is
possible to draw any conclusion with regard to immunity of
particular distriets in the County.”

“In connection with the prevalence of Phthisis and tuber

culous diseases generally, the supervision of cowsheds is of the
first importance.”
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V.—PREVENTIVE MEASURES.

Vaceination.—The preventive measure which has received
the largest amount of attention at the hands of Sanitary
Authorities and Medical Officers of Health during the year
under notice has been Vaccination. The County Medical Officer
of Health has been called upon to preside over, or take part in,
discussions at special meetings convened by the Society of
Medical Officers of Health, on whose behalf he also signed a
document setting forth the opinion of Medical Officers of Health
thronghout the Kingdom, as to the necessity of Vaceination,
and the great danger to the public health which would be
involved by any extensive relaxation of the compulsory law,
under the present conditions.

It is too soon to attempt any estimate as yet of the effect of
the New Vaccination Act, but some of the reports show that
Medical Officers view with dismay the possibility of a large
number of unprotected persons growing up in their districts,
especially as they are entirely without any means of hospital

isolation.

Lord Lister has spoken of the *tremendous experiment”
which is now being made with regard to Smallpoxand Vaceination.
There is one point in connection therewith which is of vital
importance, and which, although it is understood by experts,
is not so fully appreciated by the public, and is seldom referred
to in public reports or debates. It is the quality or amount
of the Vaccination, and the degree of protection afforded
thereby. This was to a considerable extent gnaranteed by the
old arm-to-arm system at public Vaceination stations. It has yet
to be seen how the new systemn will work in this respeet. It is
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or two places, often in only one instead of four. These doctors
assist very materially in bringing discredit on vacecination,
in the eyes of the ignorant and unthinking, as a protective
against Smallpox. A child so imperfectly vaccinated is nof
efficiently protected, but goes out into the world as if it were,
and later on possibly contracts the disease and appears in the
returns, amongst numbers of similar cases, as ‘having con-
tracted Smallpox though successfully vaccinated.””

From the Public Health point of view the outspoken remarks
of so experienced a practitioner and official as Dr, Coleman are
valuable and opportune.

Smallpox Isolation..—The movement to provide means
for efficiently isolating first cases of Smallpox outbreaks is
progressing, though necessarily very slowly. The Guildfo d
Joint Hospital Board took up this question in 1894 quite
independently on account of the urgent need which they ex-
perienced of means for treating Smallpox apart from other cases.
Great credit is due to them for the persevering manner in
which they have pursued their object. The opposition was
continued, though unsuccessfully, to the very last, as is shown
by the following extracts from ‘the Report of Surgeon-Major .
Wellington-Lake, the Medical Officer for the Joint Board :—

“ After a good deal of litigation since the selection of the site,
a tender for £4795, by Mr. Alfred Johnson, builder, of Guild-
ford, was accepted and sealed for the erection of a Smallpoex
Hospital, on Whitmoor Common, Worplesdon.

“The work was progressing favourably till December, when
an application was made in the High Court, by Mr. R. Garton
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and others in the neighbourhood, for an injunction to restrain

the Joint Board from injuring the turf on the approach to the
site in carting the building materials thereto.”

By this means accommodation will be afforded for a part of
West Surrey, containing a population of about 50,000 persons,
but the greater part of the distriet remains unprovided for.
Medical Officers of Health are naturally the strongest advocates
of Vaccination; but their advocacy in this respect does not
make them blind to the absolute necessity for proper means of
isolation as a supplementary preventive measuare.

The necessity for Isolation Hospitals for Diphtheria, Tvphoid
Fever, Scarlet Fever, and Measles, is continnally being impressed
on District Councils. Two such hospitals have been completed
in the year under notice.

The Medical Officer for the Farnham Joint Hospital District
reports as follows :—

“Early in May the temporary Isolation Hospital, erected
by the Isolation Hospital Committee, was ready for use, and
up to the lst of January, when the permanent Hospital was
opened, was, with the exception of a week or two, constantly

occupied, showing how necessary it was to provide accommo-
dation without delay.

“Up to the end of the year 28 cases were admitted from the
Rural and the Urban Districts, and of these 14 were from the

Rural District ; 11 cases of Scarlet Fever and 3 of Diphtheria.

“I have previously referred to the absolute advantage gained
by the prompt isolation of these cases in preventing the spread
of diseuse, and it is gratifying that up to the present time,
although in all 34 cases have been treated in the Hospital,
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there has been no fatal case, and that the parents of the
patients and the adult patients themselves have expressed
themselves as grateful for the care taken of them.

“The Hospital as it now stands contains 30 beds and 4 cots,
but supposing a severe epidemic were to arise, the cubic space
at our disposal would safely enable us to accommodate more
without any detriment to the patients themselves, whilst the
ample accommodation provided in the Administrative Block is
sufficient to accommodate a full staff of nurses requisite for
any emergency. We are also in a position to deal with three
different diseases simultaneously.

“As an Isolation Hospital I should consider the Farnbam
Hospital second to none in the County. I consider the joint
Councils are heartily to be congratulated on possessing the
same, and I am quite sure the joint populations will reap the
most valuable advantages and protection from it in the years
to come.

“1 wenture to think that in no other sanitary area of the
County of Surrey has such progress been made as there has
been in ours in the year 1898, viz., the establishment of a good
water supply, the completion of the Isolation Hospital, and
lastly the starting of an urgently wanted scheme of Scavenging
for a portion of the Distriet.”

The Croydon Rural District Council has also eompleted its
Hospital, situate at Beddington Cornmer. An account of this
building will be given in a subsequent Report. In the mean-
while it is gratifying to record the friendly relations between
the Croydon Corporation and the Authority for the part. of the
Administrative County adjacent to the Borough.
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“ In cases of Diphtheria the custcm is not to relax the precau-
tions taken until such time as the bacteriological examination
shows the throat to be free from either the true or pseudo-
baciilus of Diphtheria,

“In cases of Typhoid Fever sanitary pails of a special shape
are delivered every alternate day at the infected houses for the
reception of all exerela and other waste products of the sick
room, and the contents are burned at the sewage works,
Undoubtedly this is quite the best way of getting rid of Typhoid
dejecte and far preferable to the old ways of either turning
them into the sewer, or, where no sewer exists, burying them
in the garden, as the Typhoid bacillus may exist for a sufficiently
long period as to gain access to wells or other supplies of
drinking water and so produce an epidemie.”

The Medical Officers of Health for Barnes, with Richmond,
are also able to report progress.

Dr. Adams writes : —

“I am pleased to be able to say that the addition to the
hospital has been completed, and is in every particular satis-
factory, and quite equal to our requirements. It does great
credit to our Surveyor, who has been most indefatigable in
supervising the work. We have already found it very useful,
and it is a great relief to feel that we are not cramped for
room. I hope it will be equal to our requirements for many
years,”

Dr. Donald writes:—“An important sanitary event has
occurred during the year., It has been the arrangement
enabling cases of wafeclious aisease ocewrring at Ham to be
sent to the Tolworth Infectious Hospital.”



23

Dr. Rowland writes :—% The valuable assistance of
the new Isolation Hospital is now available (the institution
having been open for the reception of patients for many
w:onths), where there is also a powerful modern disinfecting
apparatus for purifying bedding and other articles liable to
retain infection.”

Several Medical Officers of Health comment on the absence
of isolation hospital provision, and on the slow manner in
which their establishment is proceeding.

Dr, Pocklington, Medical Officer of Health for
Wimbledon, writes:—“Sixty cases were notified during
the year, and six deaths. The great increase of Diphtheria
in its prevalence and fatality is a matter of serious
importance. An increase has taken place in the Metropolis
and Suburbs generally, but not quite to the same extent as in
Wimbledon. Undoubtedly the absence of hospital accommo-
dation partly accounts for this increase, as it necessitates
the patients being kept at home, where in most cases the
means of isolation are of the poorest; thus in many instances
the cases become a centre of infection.

“I trust the building of the New Isolation Hospital will be
pushed on with all speed. The advantages of an Infectious
Hospital are great, not only on account of difficulties existing
in the way of isolation in private houses, but also because the
serum treatment is there more readily resorted to than is
possible in private practice.”

Continuing, he says with regard to Diphtheria :—

“In only a few cases, so far as I can ascertain, has a bacterio-
logical examination been made. In the future I hope more
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use may be made of the means provided by the Council for
verification of diagnosis in doubtful cases. Thisis an important
matter, inasmuch as infectious cases are liable to be over-
looked, and become unsuspected centres of infection.”

With regard to Measles, he writes :—* The Local Govern-
ment Board sanctioned the inclusion of Measles in the list of
notifiable infectious diseases for a limited period, which
exteusion came into forece on June 27th last.”

With regard to the provision of special Smallpox
Hospital accommodation, he writes:—“A suggestion made
by the Corporation of Croydon for the formation
of a Joint (Smallpox) Hospital Board for the
Borough of Croydon, the Rural Distriet of Croydon, and the
Urban Distriet of Wimbledon, was approved by the Couneil,
on the understanding that the Council’s representation on the
Joint Board shall consist of three elected representatives out
of twelve, and one ex-officio representative out of three.

“ A Local Government Inquiry was held at the Croydon
Town Hall on the subject.”

The entire absence of any provision whatever for isolation,
and its serious comsequences in thickly-populated towns and
in the overcrowded houses of Rural Districts, should be kept
steadily before the District Councils concerned. The Mediecal
Officer of Health for Kingston has never failed to do this in his
Annual Reports. The following is from his Report for 1898 :—

“In nearly every case of Typhoid Fever and Diphtheria that

is brought to my notice, the mneed of an isolation hospital
becomes impressed upon me. In a considerable number of
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In several of the Reports the serum treatment of Diphtheria
and bacteriological diagnosis of all kinds is referred to. The
subject is of growing importance to Sanitary and Hospital
Authorities. Probably the Sanitary Committee of the County

Counecil will desire a special investigation and Report by the
County Medical Officer of Heath on the subject.

Preventive measures, apart from structural provision for
isolation and disinfection, include vigilance and intelligent
inquiry by skilled medical officers into the origin and spread of
outbreuks. Evidence of the value of this work is in the nature
of things diffieult to furnish, but it stands to reason that by
tracing the connection of one case of illness with another, and
stopping chanmnels of infection, Medical Officers of Health are
fulfilling one of the prinecipal intentions of their appointment.
It has been urged in the Reports of the County Medical Officer
of Healtk that treedom from * private practice” tends to
facilitate this necessary work. In this respect the Medical
Officers of Health for the United Districts, for Croydon Rural,
and for Kingston, are advantageously situated. But occasionally
excellent service is rendered by gentlemen who are very busily
engaged in ordinary consulting medical practice. The Annual
Reports of Dr. Oldinan, the Medieal Officer of Health for the
extensive Godstone District, are uniformly good in this respect.
His uccounts of outbreaks are lueid and practical, showing
exactly how they arose, and by what means they may be pre-
vented. Suchreports are most useful educationally and deserve
the careful study of all who are concerned in preventing the
spread of epidemic diseases by reasonable and suitable measures
of precaution.
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is supplied to the publie in Bletchingley by two dealers, and
both delivered milk to the houses invaded. Besides which, the
usual characteristies of the spread of infections disease by the
agency of a public milk supply were conspicuously absent, such
as the simultaneous fallin g ill of a large number of the chief
consumers of milk- namely, young children—in an equally
large number of separate houses.

“As regards the other means mentioned, attendance at
chureh, chapel, their Sunday school, or at places of amuse-
ment, these had no inflnence, inasmuch as the sufferers
belonged to both demominations, and the same objections apply
to their Sunday schools as the daily elementary school alluded
to above, neither were there any public entertainments going
on at the time. Finally, I would add that only in the cases of
Group A was the diagnosis confirmed by bacteriological
analysis.

“ The measures adopted with a view to checking the spread of
the disease were instruections as to such isolation as the invaded
houses were capable of, in the absence of a hospital to which
first cases could be removed, and a liberal supply of dis
infectants. The nuisances found to exist were at once dealt
with, a scheme of drainage for the district known as Barfields
is under preparation by a committee of the Council, and the
East Surrey Water Company have been invited to extend their
mains to the same area, which has been done, and the usual
notices served upon the owners to connect therewith.*

“Tt will be noticed that overerowding of inmates of houses was
a potential factor in the outbreaks both at Bletchingley and
Caterham, and, I fear such largely prevails throughout the
district. It is a difficult matter to deal with, considering the

* The nuisances described in the Beport were due to very defective drainage
and gross overcrowding.
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elder, aged 18, and who was not attacked, went down on
Christmas Eve, 1897, to the fair going on in the town,
and indulged in some oysters, whelks, and cockles sold on
the familiar portable stalls. The elder lad said he thought
these molluses were tainted, and spat out two or three without
swallowing any ; but the younger lad, informing his brother that
they only wanted plenty of vinegar and pepper, partook freely
of them. It is a significant fact that this latter lad was notified
on January 8th, 1898, just twenty-two days afterwards. 1
could not trace the vendor who had his barrow-stall just out-
gide the market, and was of the itinerant class.

“ As to the othe rcases, it is scarcely credible, but nevertheless
a fact, that the very day before the initial case was notified the
excreta were carelessly thrown by the little daughter, together
with the other slops, on to the grass just outside the front door,
where the well, a shallow one, was situated, and which was open
at the time. As a matter of routine the water was analyzed
just after the receipt of the notification, and actually the specifie
bacilli (B. typh. and coli.) were found. The sequence of this
remarkable accident was that the next boy, aged 10, failed with
the fever on the 27th of the same month, that is, twenty days
after drinking the water, and the next, aged 8, on the 29th,
and the other three persons immediately afterwards, having
drank the water a little later. The well was, of course, closed
directly the first facts were ascertained, and subsequently a
supply was laid on from the Water Company’s mains, which
were fortunately within reasonable distance.”

Dr. Lake is again able to report a freedom from Diphtheria
at Pirbright. It is only right to mention this as bearing on
the value of such work as he is constantly engaged upon, and
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as probably affording evidence of the great advantage of
school inspection for purposes of preventing the spread
Diphtheria,

Dr. Jacob writes as to Diphtheria in Dorking Town :— As will
be seen on reference to the preceding table, this disease was
more or less prevalent in the distriet during the greater part of
the year. Altogether there were 44 cases in thirty houses
with 5 deaths.

“ Five of the infected houses were in Rothes Road, 4 were in
Orchard Road, 3 were in Mount Street, 2 were in Church Street,
and the remaining sixteen houses were In sixteen other streets,
in various parts of the town. Nearly all of them were small
cottages. In one house there were 5 cases; in apother there
were 4 cases ; in a third there were 3 cases ; five houses had each
2 cases, and the remaining houses had each 1 case. Only nine
of the patients were over 11 years of age. Four of the five
who died from the disease were under 5 years of age. At very
few of the houses were there any structural defects of the
drains and closets which might be censidered to have contributed
to the spread of the disease. Unfortunately, owing to the long
drought, the public water-supply ran short at one time and the
drains or closets at many of the houses in the town were for
some considerable time not flushed so well as usual, but at the
time when the disease was most prevalent, viz., in September
and October, this defect had been remedied. At the beginning
of October the disease was found to have been spreading almost

exclusively among the children attending the National Infant
School, and this School was then closed, by my advice, for a

month, apparently with good effect. At no time were there
grounds for thinking that milk-infection was playing any part
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grounds, as they were quite entitled to do. The results of their
analysis closely corresponded with one put forward bythe medical
officer: the difference lay in his interpretation, which was
influenced by knowledge not within the reach of the chemists.
The magistrates befere whom the case was tried did net,
however, appear to see this point. They persisted in still
treating the question at issue as purely within the domain
of the laboratory, and accordingly referred a sample to three
well-known official analysts. These chemiecal anthorities, from
the results of their analysis, went so far as to say that the water
was “mnot liable to contamination,” and “mnot likely to prove
injurious or dangerous to health.” With this quasi-judicial
pronouncement the matter would have ended, but the medical
officer of health was determined not to let it rest. The
certificate was brought to the notice of the Incorporated
Society of Medical Officers of Health, and as the best
means of establishing the rights of the case at this stage it was
arranged that a question be asked in Parliament of the Presi-
dent of the Local Government Board. It devolved upon the
County Medical Officer of Health, as representing the
Society for the time being, to explain the situation to
those who could command attention. In so doing he
derived great udvantage from the fact that the points
of the medieal argument had already been set out,
numerically and logically, in the Report published under
the auspices of the Surrey County Council.

In the illustrative case mow mentioned, it was ultimately
acknowledged that the medical officer was right, although if the
proper explanation had not been insisted on in amostdetermined
way there is no doubt that a totally different impression would
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The situation of the Sutton Company’s source of water
supply is a continual subject of anxiety, as is amply shown by
the reports of the Sanitary Committee to the Council and the
liocal Government Board. This would in great measure be
removed if the Company were forthwith to adopt the simple
expedient of softening their supply on the system known as
Clark’s Process.

The question of the control of water companies in respect
of the character of the water, which they are privileged to
purvey, and the sufficiency of legislative measures for the
purpose, have been much under consideration by both the
Surrey County Counecil and the London County Council. The
absence of any established right to call upon a Company to
adopt a process of softening a water supply, even when
the great weight of evidence proves that it would be a distinet
sanitary safegnard as well as an advantage in other ways
to the consumers, is an illustration of what may be required
in the future. In like manner, the sufficiency of the storage
and filtration works, as affecting the quality of the Sonthwark
and Vauxhall and the Lambeth Companies’ supplies, is a
question that clearly concerns both the Surrey County Council
and the London County Council as representative sanitary
authorities, and ought to a certain extent to be subject to
regulation and approval. On these very important questions
the County Medical Officer of Health is continually eollecting
information.

The West Surrey Water Supply Works have been visited
four times. On ovpe of these occasions a number of gipsies had
been allowed to encamp on the shore, just above the.intake



2 5 at it i - T win
! L = 1Y ] I o | L
3 2 . L= g W ] ¥ J
i 11
nL 1 )
1 i ; n I : 1 et { 1
1 L ¥ 1 3
v | - I’ 1 A R /-
: 1 | e MELTICT
; - ¥ | [ 15 L _-




v = g EET) d | il n
ndg . 1 | . '
i |
F=Tg 1 - 1 -

L

1 | '

1 1

1

1 L |







T TR TS

46

fountains, and sometimes trom both of them, and of one sample
of the water supplied by them to a house in the district, and I
found—(a) That 8 were very slightly turbid, and deposited an
appreciable sediment, consisting partly of mineral matter and
partly of vegetable débris, while the other 8 were bright and
clear; (b) That the quantity of dissolved organic matter in
the different samples, as measured by the ¢ oxygen required to
oxidize’ and the amount of ‘organic’ or ¢albumenocid’
ammonia, varied very much indeed, the former ranging from
‘012 to 108 grains per gallon, and the latter ranging from 055
to *195 parts per million.”

“ Samples of the company’s water were also sent to the Jenner
Institute of Preventive Medicine for bacteriological examination,
and were all reported to be satisfactory. Those which were
found on chemical examination to contain the largest quantity
of nitrogenous organic matter did not give a less satisfactory
bacterioscopic result than the others.”—Weylridge District

Council Report.

Dr, Walcot, of Camberley, writes:—* During the past
twelve months water has been laid on to 165 houses, making
a total in the Frimley District of 415 connections. Addi-
tional storage for about 750,000 gallons of water has been
provided at the Frimley Green Pumping Station, a second
fiiter bed has been completed, and a third is in course of con-
struction. About ten additional miles of mains have been laid,
including the high level district, and a second engine and
boiler have been fixed at the works, and are now running. The
monthly chemical examinations of the water have been con-
tinued, and from time to time independent analyses have been
made, both chemical and bacteriological. During the year I
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be expected that the ancient towns of Richmond and Kingston,
parts of which are very closely built, require even more than
the average amount of sanitary supervision; and the same is
true of the lower parts of Wimbledon and Mitcham. The
condition of the last-named place has been specially under the
Couneil’'s notice during the year 1898, there having been an
Inquiry held on application of the Distriet Council, in accordance
with the provisions of Part IIL. of the Housing of the Working
(lasses Act.

Typhoid, thongh more common in dirty and overcrowded
houses (especially where, as at Kingston, there is no isolation
hospital), is by no means confined to such residences. The
need for well-qualified Sanitary Inspectors in a distriet
chiefly comprised of houses “let on lease "—viz., Surbiton—was
insisted on in the Quarterly Reports for 1892, That the Council
did well to persist in supporting the recommendations of the
Medical Officer of Health is now shown by Dr. Owen Coleman’s
Report :—

“] am well able to testify that the sanitary work of Mr.
Nesfield’s department has never been more thorough and
so up-to-date. Since his appointment, now some 2% years,
no less than 295 houses have been re-drained, for the
most part entirely, and a considerable amount of drainage
work is at present in progress. The deduction from all
this iz that by degrees houses of all descriptions in Sur-
biton will of necessity become well drained and increasingly
healthy, and its character as a residential neighbourhood
be immensely added to. Owners have no option but to
have their houses re-drained in a thoroughly serviceable
manner when defects are discovered. This process of discovery
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and abate the nuisance in seven days, owing to delay, con-
sequent on legal proceedings, they continued their work for
nearly a fortmght.

“The Bench of Magistrates, in giving their decision, said
‘the poor people in the vicinity of this gravel pit had been
badly treated by the authority in question depositing their
refuse in this particular spot.’

“Sore throats, diarrhcea, and other ailments possibly attri-
buted te this nuisance have been prevalent in nearly every
house ; some have had to cease work, all have been put to more
or less expense, Surely this case points out the necessity of
every Council having some swift and certain method of dealing
with a nuisance likely to be injurious to the surrounding
population. Had there been anyone who had authority—say
the Chief Medical Officer of the I.ocal Government Board or
our own County Medical Officer—to give a certificate that, in
his opinion, there was a nuisance, and that it must cease at
once, until legal proceedings or arbitration had determined the
course to be taken, all these poor people would have been saved
illness and expense, and the District the cost of legal
proceedings.”

The following extracts from the reports of Medical Officers of
Health of the parts of Surrey indicate that much valuable
work is being accomplished, even under the existing conditions
of inadequate sanitary inspection :—

Dr. 8. G. Sloman, of Farnham, writes:—* The Surveyor
has been making a systematic inspection of the town and
tabulating the results, so that a most valuable amount of
information is being accumulated and the defective premises
are being brought to the notice of the Council month by month.
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for more than twenty-five years, and he was necessarily familiar
with all points raised in the discussion of the Stoke Farm
schieme, which was earried out more than twenty years ago by
the very able Chief Engineer of Nottingham. During the last
seven years he has had speeialiy varied experience such as could
hardly be obtained elsewhere than in the residential County of
Surrey. By attending the numerous inquiries, he has been in
confidential communication with someofthebest-known experts,
and has listened with profound attention to their arguments and
opinions. Hisnumerous inspections in connection with tentative
and proposed schemes, and his continual visits to works now in
operation, have afforded him every opportunity of verifying in-
formation by his own unbiassed observation. Above all, he has
had the advantage of discussing various points with the
Chairmen of the Sanitary Committee, viz.,, the late Admiral
Egerton, the late Mr. Henry Yool, and Mr. William Welch.
The great interest Mr. Yool took in the intricate subject
of sewage disposal is of course well known. The Weybridge
system is itself a monument to the memory of his eminently
useful life,

During the last four years Mr. Weleh, the present Chairman,
has been so good as to accompany the County Medical Officer
of Health on visits of special import in the County and borders
thereof as well as to Andover, Exeter, and Southampton.

HEALTH ASPECTS OF THE DRAINAGE QUESTION.

This is not the oceasion for discussing exhaustively the
health aspects of Drainage and Sewerage systems ; but it may
be well to remind the Cominittee of the most essential con-
siderations, which have compelled the attention of public
authorities to this important subject.
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question of pumping v. gravitation schemes. On this subject
he is acquainted with the views of experienced gentlemen, and
he has listened with profound attention to the evidence of the
best-known experts in England, some of whom at times appear
to be against pumping schemes. With every respect due to
their practical knowledge, and with every consideration for
difficulties inseparable from pumping schemes (such as in-
ereased initial outlay, maintenance of duplicate machinery and
sometimes temporary stagnation of night sewage), he desires to
take this opportunity of expressing his deliberate opinion in
favour of lifting the sewage away from the streams as a
matter of general policy.

Closely bound up with this question is the character of the
soil as a factor in the selection of sewage sites. On this point
the volume of notes made by the County Medical Officer of
Health would allow ample material for discussion. Generaliza-
tion is not possible. The factors which go to make a good or
a bad site are so complex that a decision can only be arrived
at in each case as the circumstances are submitted to the
judgment of the expert. But there is just one point which is
important to all authorities in Surrey, where so large a propor-
tion of the areas thought of for this particular purpose consist
of Clay, and Bagshot beds of a clayey nature. This is the
question of underdraining., Santo Crimp, in his well-
known Work, has shown by diagrams what happens with soils
that * crack.” Troubles of which so much has been heard
lately have had their source in the gystem of underdraining
where the soil is liable to crack, and the sewage matter may
in consequence * short ecircuit” to the drain, appearing as
“ effluent ™ in a crude untreated condition. In such cases, where
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almost amounts to a transformation. This case illustrates in a
remarkable manner also the advantages of having a sewage site
well under public observation. It adjoins and is overlooked by
the Connaught Hospital. There could be no better guarantee
that the management will not be allowed to deteriorate, and
there is good reason to expect that in another year, when
further improvements are effected, the eflluent from this farm
will also be of a fairly high standard. This should be fixed at
1 part of organie ammonia per 2,000,000,

To reiterate. Among experts there will always of course be
champions of particularsystemsormethodsof sewage disposal, but
the broad principles that the County Medical Officer of Health
desires to emphasise are these: (1) It is not so much the method,
as the adaptability of the method to all the ecircumstances
of each particular case, and ahove all, the way in which it is
designed and executed, that should be held in view. In short, it
should be good of ifs kind. (2) The successful operation
of works of all kinds is largely dependent on good management
and supervision. (3) To secure thoroughly efficient
management, the best policy is to have sewage works well
under the public observation, as when they are placed by the
side of railways, or within view of main roads, thoroughfares,

and publie institutions such as hospitals.

EFFLUENT STANDARDS.

To revert to what has been said about varieties of sewage.
Tne Committee recognize already in the many discussions that
have taken place of new methods of sewage treatment, that
success can only be judged of by a full knowledge (not easy to
aftain) of exactly what kind of sewage the method under obser-
vation is required to treat, and how it answers ils purpose under

e
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varying conditions. In discussing effluents, we ought therefore
to be generally informed respecting the quality of the sewage
from which it is produced. Sewage may be so diluted by rain
or subsoil water in its passage to the works, as to be com-
paratively easy of treatment, or after treatment it may be
diluted, and a fictitious effluent may result in consequence.
Chemically considered, the amount of chlorine (one of the
elements of common salt) remains fairly constant before and
after treatment. Its estimation enables the observer to detect
any want of correspondence between sewage and effluent.
As an indicator of the extent to which purification is effected,
the estimation of the organic (albumenoid) ammonia is that
withwhich the Committeeis best acquainted through thereported
proceedings of the Thames Conservancy Board. The results
are generally stated in parts per million, in order to dispense
with decimals, and to express the proportions in integral
numbers, They sometimes need to be checked by other
estimations—viz., the amount of oxygen absorbed in twenty
minutes or four hours, and the proportion of oxidised nitrogen
as exhibited by the nitrates formed.

But for the purpose of this Report and for the convenience
of the Committee it is better to speak of the organic ammonia
alone as the indicator of a satisfactory effluent. Some authori-
ties consider that an effluent is satisfactory if this has been
reduced by the purification process to 1 or 2 parts per million.
But the Thames Conservancy Board wisely recognizes that the
destination of the effluent makes all the difference in what
constitutes legitimate or reasonable demands in this respect.
Certainly a high standard of effluent should be required in such
cases as that of Weybridge, and places near the intakes of Water
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Companies. Tt also should be fixed high in those cases where
the large population served by the sewage disposal works,
and the consequently large volume of effluent, together
with the smallness of the stream into which it delivers,
increases the probability of nuisance arising from the polluted
water, which can only purify itself naturally under favourable
circumstances, For these purposes the higher standard may
reasonably be fixed at half the above-mentioned figures—that
is to say, at 1 or 2 parts per fwo million. In the opinion of the
County Medical Officer of Health such a standard might well
be required at the present time, not only for places
immediately above the intakes, but for such places as Aldershot
and the Camp Farm and Farnborough, which deliver immediately
into the narrow Blackwater, and for Beddington, where large
volumes of effluent are delivered into the Wandle.

The powers of theThames Conservancy Board to get authorities
fined for delivering bad effluent, or for the discharges from what
are termed “storm overflows,” are invaluable ; they are abso-
lutely essential to progress. But the sampling by their staff
is for the purpose of detection and prosecution, not for infor-
mation and guidance. This might be furnished by authorities
respongible for the establishment of the works. Periodically,
in some cases very frequently, samples require to be taken in
order to make sure there are no faults of management, and to
find out weak points in the system and its working. This
sampling need not entail elaborate and expensive analyses unless
this is specially required. The simple observation of specimens of
effluent, after keeping, by an experienced person, will suffice in
the vast majority of cases to determine whether there is reason
for dissatisfaction or not. A reliable observer acting impartially,



81

and sometimes independently of the management, be would
capable of exercising supervision on behalf of the authority
responsible for the maintenance and up-keep of the works.
Such supervision would undoubtedly be of sterling value in 2
great many instances in the County.

Loax INQUIRIES.

In coneluding this statement or report, the County Medical
Officer of Health desires to direct attention to the vitally
important matter which many Distriet Councils and Local
Authorities have yet to determine —viz., the choice of “a
scheme " for sewage disposal. Although it may not come
strictly within the scope of this Report to discuss a subject
which in some degree affects the principles of ILocal Govern-
ment, it may yet be opportune to invite reflection thereon.
There seems all the more reason for doing this, because the
vast majority of people who have no particular interest in the
subject are generally under the impression that the TLocal
Government Board’s sanction to a scheme implies a guarantee
of its being the best for the locality or district. Every
one who has had much practical experience knows full
well that the Local Government Board inquiries are con-
ducted with extreme care and conspicnous fairness, but
they are, and under the circumstances must be, limited
to the scheme or schemes actually before the Board.
For reasons that will occur to the Committee, it would be im-
practicable for the Board to undertake the wider inquiry for
the purpose of ascertaining what, on the whole, is the best
scheme for the district. In this latter case, the standpoint
from which the inquiry would be made must essentially differ
from that which is allowed by the present order of things. As
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it is, there is practically only one course to follow, and that is
to sanction the seheme, if it meets the requirements of the
Department. But when, after lengthy discussion of a scheme,
with perhaps one or more alternative schemes (all of them
“ poor at the best”), sanction ultimately has to be given to
one, not because of its merits, but becanse under the conditions
of the limited inquiry it seems to be the * only possible,” then
there is surely good reason to be dissatisfied with the present
arrangements. Enough has been said in this Report to make
it obvious that a well conceived, carefully thought out scheme
is the foundation of success, which is also dependent, of
course, upon good up-keep and management. Altering
sewerage and sewage disposal works, conceived on a plan
intended to be economical, but proving inefficient, is a
costly process in the end.

What is the best way of attaining the objeet which all County
Authorities who are anxious to secure efficient and economieal
sanitation within their areas naturally desire ? Suggestions have
been made of late for the solution of this problem, and also for
maintaining adequate supervision of works actually in progress
or in operation. The whole subject will probably be considere:l
ripe for discussion very soon, for at the present time a Royal
Commission is investigating in an exhaustive manner the best
solution of the sewage disposal problem.

In any case, the County Medical Officer of Health feels it to
be his duty to refer to this aspect of the guestion. He has
endeavoured in preparing this report to present as wide a grasp
of the very complex subject matfer as his long and varied
experience in publie health work has enabled him to acquire.

EDWARD C. SEATON, M.D.,
April 21st, 1899. County Medical Officer of Heath.
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It will be observerd that the aceounts which appear first in
the list are those in which ¢ Land Treatment,” as originally
advocated by Chadwick and Rawlinson, is closely followed.
At the end of the list are those in which the principle of
¢ Chemical Treatment ” predominates moreand more. Finally
at Kingston, where the A.B.C. system is carried out, * Land ”
has no part whatever in the Treatment of Sewage.

The information on which the deseription of the several
Works is based has been, with one exception—viz., that of
Kingston—derived from written statements of the Surveyors of
the Distriet Councilz and those who manage the Works for the
several authorities to whom they respectively belong. Beyond
the rough classification just referred to, diserimination is not
carried very far. It would, indeed, be impracticable and
undesirable at present to attempt to group the Works in this
catalogue or Inventory according to whether they are to be
considered good, bad, or indifferent. All the data for such classi-
fication according to merits or demerits do not at present
exist. Nevertheless, the Appendix is a first step towards the
provision of such a catalogue as would serve for a guide to
authorities. Moreover, if the accounts of Works are read in
connection and with what has been said in the Report, those
specially interested will be in a position to institute comparisons
of their own, and will see what mistakes they should avoid in
the future and what points require most attention.

(Occasionally, when it is desired to draw attention to some
special point, a note with the letters C.M.0O.H., is introduced.
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About one-half of the land is commanded by gravitation ; the sewage is
pumped on to the remaining portion by means of a 6 in. centrifugal
pump. This is by far the best land for sewage treatment.

The sewage is received on the farm at four different points, being from
different areas of the distriet ; no chemicals whatever are used, the sewage
being allowed to pass through sereening tanks, after which it then passes
on to the land where required.

The sludge is run or pumped into lagoons formed of screened house
refuse, and when sufficiently stiff is heaped and carted away on to the
land, this makes good dressing, and erops flourish well on it for one year,
It also is a great benefit to the stiff land making it work much more freely.
This system of sludge collection is not in the SBurveyor's opinion satis-
factory, but undoubtedly as the district extends some other system will be

adopted.

The land is under-drained and the effluents discharge into a brook down
which it flows for about 1000 yards, when it joins the Hogsmill River,
about 270 yards west of the South-Western Railway, at Ewell.

During several months of the year the effluents from the various
outfalls (of which there are six) comprise the whole stream ; that part
above the outfalls being dry, the appearance of the stream, at all times,
is clear and free from smells. '

The area devoted to irrigation is about 100 acres in extent.

The area covered by buildings, tanks, and filters is about 870 square
yards,

The system adopted may be deseribed generally as natural subsidence and
broad irrigation, assisted by fine bacteria beds. The sizes of the tanks are
as follows ;—

47 ft. 0 in. by 19 ft. 6 in. by 10 ft. 6 in.
22 ft. 0 in. by 21 ft. 3in. by 4 £t 0 in,
27 ft.0in. by 23 ft. 8in. by 3 ft. 6in,
31ft.6in. by 8ft.6in. by 3ft 8in

ke
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And the sizes of the bacteria filters are :—
1. 60ft 0in. by 40 ft. 0in. by 3 ft. 6 in.

2, 50ft. 0in. by 40 ft. 0in. by 3 ft. 6 in.

The npumber of population draining to this farm is from 10,000 to
10,500, and its character residential and working class.

The character of the sewage is domestic; there are one or two breweries
discharging into the sewers, but the quantity of refuse from them is not
very considerable.

The dry weather flow is about 500,000 gallons.

The wet weather flow depends entirely on the quantity of rain fall. This
is very considerable, as unfortunately all storm water and overflows from
several large ponds are connected with the sewers.

The land is cultivated by the Couneil under{the direction of their
Surveyor, and after allowing for a fair agricultural rent, rates and taxes,
pays working expenses. Some excellent crops of wheat and ocats have
been grown—in 1897, 6§ quarters of wheat per acre were grown, weighing
G4} Ib. to the bushel ; in 1808, 5 quarters per acre, weighing 66 lb. per
bushel ; some part of the land this year yielded 13 quarters of oats to
the acre,

Exeellent root and vegetable crops are grown.

[This is a very good example of a sewage farm, properly so called,
Some improvements arve, however, required here, as at the Croydon
Beddington Farm, in the structural arrangements, so as to allow of the
work being carried out in a more cleanly fashion, and without nuisance.—

C.M.0.H.]

The bacteria system has been adopted for a portion of Epsom Common.
A population of about 250 persons drain on to the filters, the sizes of
which are as follows :—

Coarse beds—22 ft. 3 in. by 12 ft. 0 in. by 4 ft. 0 in.
Fine beds —20 ft. 0 in, by 10 ft. 6 in. by 7 ft. 6 in.

The effluent which is bright and odourless, discharges into a ditch
leading into the Rye on Ashtead Common.
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GODALMING CORPORATION.

SEWAGE DISPOSAL WORKS,
Established 1595, Added to 1898.
Eoroveln SorveEvok : Mr. Norris.

Situation and General Description of Works.—The Sewage Disposal
Works of the Borough of Godalming are situated at Unsted, in the
Parish of Shalford, about a mile outside the Borough boundary.

The soil of the Farm is suitable for sewage treatment, and is fairly
open, except on the hill parts where the sub-soil iz very compact.

The Farm helonging to the Authority (about 80 acres) has a northern
aspect, and lies partly on the low land with meadows extending down to
the bank of the River Wey, and extends up the side of the hill with about
20 acres on the top of the hill, about 150 feet above the level of the river.

There are pumping station, and other buildings in counnection, also
farm buildings, and two cottages for workmen.

Whole Area devoted to the Works —The total area of Works and Faru
is about 80 acres, but irrication is earvied out only on about 30 acres, 14
of which are graded and und erdrained.

Areas for different purposes (e.g., Buildings, Tanks, de.).—The area of
pumping station, buildings and yard in connection, is one quarter acre.

The area of farm buildings and cottages, &e., is half an acre.

The area of tanks and earriers is one-third of an acre.

The area of land filter beds, 14 acres.

The area of irrigated fields not under-drained, 16 acres.

General Account of system adopted, Size of Tanks, de.—The sewage is
first passed through a screening chamber and thence into a pump well.
It is then lifted by the pumps and discharged through the rising main into
one of a series of three settling tanks, each of which is 120 ft. long and
34 ft. broad.

At the end of the tanks, before passing over the weirs into the main
carrier, the sewage proceeds downwards and upwards throngh coke sereeus.

The sewage is then eonducted by the main carriers and distributed over
the irrigation area, and after passing through the land the effluent is
collected by the under-drains and discharged into the River Wey.
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can be syphoned to a distant part of the New Pond Farm, § of a mile away.
The sludge precipitated gravitates to a well, and is drawn from thence
into pnenmatic ejectors and foreed by compressed air into the filter presses.

Number and Character of the Population.—-The estimated population is
25,000,

Character of the Sewage.~The sewage is of purely domestic character.
The refuse from one manufactory, a tannery, is veceived, and is said to
have caused trouble.

Dry Weather Flow.—1,100,000 gallons.

Wet Weather Flow.—2,600,000 gallons,

General Kemarks.-—The Council have been much oceupied of late as to
the desirability of treating the sewage on biological principles. With this
object in view, experimental filters have been constructed. The results,
g0 far, have been satisfactory, but the works have not been in
operation sufficiently long to allow of an opinion as to its futore merits

being expressed.

THE URBAN DISTRICT COUNCIL OF ESHER AND

THE DITTONS.
SEWAGE DISPOSAL WORKS,
Established about 1580,
Sourvevor, Mir. HENDERSON,

Situation and General Description of the Works.—The sewage farm of
the drainage avea of the Esher and Dittons Urban District is situated on
the extreme north-western boundary of Esher Parish on the banks of the
River Mole, between the Linoleum Mills and the bifurcation of the Rivers
Ember and Mole. The principle adopted in respect to the treatment of
sewage is chemical precipitation (lime and alum), and intermittent down-
ward filtration over specially prepared filtration areas, i.e., the filtration
areas are sub-drained into a main collecting drain, which discharges into
the River Mole. A portionof the effluent, however, after being chemically
treated and run on to the filtration areas, slowly irrigates through the
grass and osiers, and finds its way to the outfall in the Mole by surface
irrigation.

Whole Area devoted to the Works.~The whole area devoted to the Works
is 24 to 25 acres.
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Areas for different purposes (e.g., Buildings, Tanks, §e.).~—The tank area
is 750 aquare yards. The area devoted to buildings is about 30 yards. This
includes engine houses, mixing sheds, coal bunkers, stores and workshop.

General Account of the System adopted, Size of Tanks, §e.—The system
adopted in regard to the treatment of sewage has alrendy been deseribed.
The main sewerage was intended only for sewage, but unfortunately a great
deal of subsoil water finds its way into the sewers, The sewage is brought
to the Outfall Works from Esher and Claygate by gravitation, the sewage of
Thames Ditton and Long Ditton is lifted three times before it reaches the
pump-well by means of antomatic working pumps, actuated by hydraulie
pressure from the engines at the sewage farm. There are three tanks for
precipitation, each tank being 90 ft. in length by 25 ft. in width. The
sewage, after chemieal treatment, under cover, has a continuous flow
through the tanks. Ounly two tanks are in operation at one period of time,

Number and Character of Population.—The population is estimated
at 9000. The character of the population is prineipally residential
with isolated areas of labourers’ cottages.

Character of Sewage.—Highly diluted owing to immense guantity of
ground water finding its way into the sewers in the low levels.

Dry Weather Flow.—Alout 820,000 gallons of sewage per day (24 hours).
Wet Weather Fiow.—About 1,200,000.

[The enormous volume of the ordinary dry weather flow and the diluted
condition of the sewage is very remarkable and wvery significant, —

C.MLO.H.]

GUILDFORD CORPORATION.
SEWAGE DISPOSAL WORKS.
Established 1885.

Boroveu Suvrvevor, Mr. C. G. Masox.

Sitwation and General Description of Works.—The above Works are
situate within one mile of the Borough boundary, in the Parish of Stoke,
and in the neighbourbood of a small residential class of cottage property,
called Bell Fields ; they consist of 21 acres, securely fenced in on the west

and northern sides, whilst the River Wey forms the boundary on the
south-east side.

il
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FARNHAM URBAN DISTRICT COUNCIL.
SEWAGE DISPOSAL WORKS.
Established 1885.  Alterations 1898,
Survevor, Mr. Ropr. W, Cass.

Situation and General Deseripfion of the Works—The Sewage Treat-
ment Works consist of (a) pumping station, Guildford Road, and (b)
farm in Water Lane, both in the Urban District on the east side of the
town. The distance between the pumping station and the farm is about
half a mile, and the farm is some 40 ft. above the level of the outfall sewer,
The rising main is 12 in. diameter and will eontain about 20,000 gallons ;
this rising main is always full, and remains so between the times of
pumping. This is mentioned becanse it appears to add to the difficulty
in disposal of sewage without smell during the process of pumping.
The works at the pumping station consist of :--

(1) Two seltling tanks with screening and subsidence apparatus or
arrangements.

(2) Bludge well, chain pump and sludge carriers for lifting the sludge
from tanks and well to prepared beds of domestic ashes.

(3) Engine and boiler house containing duplicate boilers and engines,
together with duplicate sets of pumps ; the engines are 15 horse-power
each, and on the average lift about 20,000 gallons of sewage per hour,

Whole Area devoled bo the Works.—Area of farm, 12 acres ; subsoil,
which is underdrained, consists of sand and gravel with a certain amonnt
of irom, distinct traces of which appear in the effluent as yellow ferric
oxide. Pumping station about half an aere, which is occupied by tanks
buildings and sludge treatment beds.

Areas for Different Purposes (e.q., Buildings, Tanks, §e.).—Buildings
occupy about 9 rods, tanks about 9 rods, sludge beds about } acre,

General Aecount of the System adopted, Size of Tanks, §c—~The sewage
is strained through screens three-sixteenths of an inch mesh, is then
allowed to subside or settle, the liquid being pumped to farm and filtered
through the land, the effluent discharging into a brook near Bourne Mills,
The sludge is lifted from tanks as above deseribed, and forthwith mixed
and covered with dry domestic ashes which have previously been sorted
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and cleansed for that purpose ; the final product of this process is sold to
farmers as manure. The total capacity of the tanks is about 100,000
gallons ; but when the tanks are full the outlet of the outfall sewer is
submerged to a depth of some 4 ft. 8 in., and the outfall sewer for a con-
giderable distance is full, that is to say, that the outfall sewer can only be
flushed when the tanks are almost empty.

Number and Character of Population.—The population of Farnham is
about G000 ordinary urban population (the town is a water-closet
town).

Character of Sewage.—-The sewage is composed of about equal
proportions of domestic sewage and brewers’ refuse,

Dry Weather Flow.—150,000 gallons per day.

Wet Weather Flow.—Variable, say on the average 250,000 gallons,
The town is sewered on the separate system as far as practicable,

General Remarks.— The following factors render the manipulation of
the sewage at the pumping station and at the farm, without causing
smell, very difficult.

(1). The very large proportion of brewers’ refuse, in an untreated state,
being mixed with the town sewage.

2, The considerable distance between the farm and the pumping
station—i.e., contents of rising main become offensive and throw off
gasea when meeting the open at the farm,

(3). Difficulties arising from the outfall sewer being below tank
capacity.
The Council are trying to get over these difficulties, and for that
purpose are taking advice,
GUILDFORD RURAL DISTRICT COUNCIL.
Eswablished 1878. Alterations various dates.
Survevor, Mg J. DeEwHirsT.
RIPLEY No. 1 OUTFALL WORKS.
Situation and General Deseription of the Works.—This is an enclosed
portion of Homewood Farm, Ripley.
Wiole Area devoted to the Works.—Consists of 2 acres.
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Areas for Different Purposes (e.q., Burldings, Tanks, §e.).—Thetanks
and filters, &e., occupy about 300 square yards. Nearly 1} acres is for
sewage disposal, and § an acre, including subsidence pond, for storm water.

General Aceount of the System adopted, Size of Tanks, §e.—Usiers are
grown on the 14 acres, which is partly trenched. Sewage is precipitated
in two tanks working continuously, each 650 cubic feet capacity, then
passed through one of three coke filters, each about 15 ft. long, 7 ft. wide
and 1 ft, 6 in. deep.

Number and Character of Population.—This is estimated at 650. Itis
much inereased on Saturdays and Sundays.

Character of Sewage.—Domestic and mineral water wasta.

Dry Weather Flow.—T750 gallons per hour mid-day from actual measure-
ment, estimated to be 13,000 gallons per twenty-four hours.

Wet Weather Flow.—The 12 in. pipe runs full bore during heavy rains;
all surface and rain water is admitted.

General Remarks.—The subsoil is clay. The Council are trying to
obtain & more suitable outfall site.

RIPLEY No. 2 OUTFALL WORKS.
Established 1878. Alterations various dates.

Situation and General Description of the Works.—This is an unenclosed
portion of Ripley Green, near the stream.

Whole Area devoted to the Works is a little over § acre.

Areas for Different Purposes (e.g., Buildings, Tanks, &e ) —Irrigation,
§ acre; the rest occupied by precipitation tanks,

General Account of the System adopted, Size of Tanks, &e.—Precipita-
tion in five small tanks (covered underground), each about 100 eubie feet
capacity. The sewage is then distributed over the § acre of land.

Number and Character of Population.—Estimated at 200. Cottage
property. Ordinary village population,

Character of Sewage.—Domestic.

Dry Weather Flow.—Estimated at 3,000 gallons per day.

Wet Weather Flow. - 6 in. pipe runs full bore. Roof and surface water
admitted.

General Remarks.—Soil is peat overlying gravel on clay, and is partly
under-drained about 3 ft. deep.



100

GUILDFORD RURAL DISTRICT COUNCIL.
Surveyor, Mr. J. DeEwnIrsT.
Established 1899.
SHERE OUTFALL WORKS.

Situation and General Description of the Works.—Near Shere village,
in a plantation 70 feet above the village street.

Whole Area devoted to the Works,—1} acres.

Areas for Different Purposes (e.g., Buildings, Tanls, &e.).---Bacteria
tanks occupy 34 square feet, Remainder for irrigation.

Ceneral decount of the System adoped, Size of Tanks, §e.—Treatment
in two sets of “ Dibdin Baeteria” beds :—First Bed 12 ft. by 10 ft. 6 in.
by 4 ft. 6 in. deep, second bed 12 ft, by 12 ft. by 2 ft. 8in., then distributed
by spade-eut carriers over land,

Number and Character of Populafion.—Estimated at 540, ordinary
village population.

Character of Sewage.—Domestie.

Dry Weather Flow.—Not yet known.

Wet Weather Flow.—XNo rain or surface water admitted except from
paved surface of three urinals,

General Remarks.—These are new Works, not yet in full work, snbsoil
sand and gravel not less than 14 ft. deep.

Should the bacteria system prove a failure, the first beds are designed

as precipitation tanks, 12 ft, by 10 ft. 6 in. by 6 ft., and the second beds
are designed as mechanical filters, 12 ft. by 12 ft. by 3 ft. 2 in,, and
would be worked as such,

BLETCHINGLEY.
Established 1895.

Situation and General Description of the Works.—The sewage of the
village gravitates to a field situate near the village, which is laid out for
sewage disposal purposes in the following manner, as described by Dr.
Oldman, the able Medical Officer of Health, in his Annual Report
for 1895 :—

The sewage first passes through settling tanks, provided with partitions
g0 as to iuterrupt the flow as much as possible, and facilitate the deposit
of its grosser portions, Then the partly clarifiell sewage is discharged on

= -
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to a specially-prepared and under-drained parcel of land, about one acre,
and the filtered efluent collected by a series of subsoil drains, and conveyed
into the brook.

The settling tanks are in duplicate, and so arranged that they may be
worked alternately and enable the deposited sludge to be periodieally
removed without interrupting the flow of sewage on to the land. The
flow through the tanks is even, steady, and continnous, the sewage passing
under the first and over the second partition wall, and thence over a weir
at the end of the tank, The tanks are provided with float boards to skim
the sewage ; and the weirs at the inlet and outlet, by being the full width
of the tank, ensure the regular delivery of the sewage, preventing a direct
current through, and thus allow it to slowly move forward in a body and
give every facility for settlement. The bottom of each tank is
arranged with a eross fall, and has also a general fall towards the inlet
end, where the greatest deposit always takes place ; and the sludge is
discharged into « sludge tank, which is provided with a skimming valve
to enable the surface water to be drawn off, leaving only the golid matter
behind, which can be handled for sale or removed as manure. After
passing through the settling tanks, the now partly clarified sewage is
discharged on to the surface of the proposed land. This land is divided
into two main sections, and each section is further divided into five bays,
consisting of channels with intervening wide beds to permit of easy
cultivation, A main earrier passes down the centre of the area, and is
provided with an outlet to each bay, fitted with slide doors, by which the
whole of the bays are under control, and any number in any position can
be “*laid off ” for cleansing or aeration as may be necessary. Each bed
has a subsoil drain down its centre, all of which are collected into an
effluent sewer, by which the effluent is conveyed and discharzed into an
adjoining stream, being now quite clear. All junctions of subsoil drains
to effluent sewer are made in open pits for inspection, so as to check the
working of each bay. The channels are 2 ft. deep, but as the sewage will
never be allowed to fill them to a greater depth than 1 ft., the line of
saturation is kept well below the vegetables or plants growing in the beds.

The sewage is uniformly applied to the land under treatment, part of it
being carried by eapillars attraction above the line of saturation to the
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roots of the plants, and the remainder is efliciently filtered through the
porous subseil. The wide beds, whose surfaces are 1 ft. above the top
sewage level, are well adapted for the eultivation of vegetables, and the
amount applied is readily adjustable to all stages of plant growth.

One marked feature is the way in which a comparatively wet and boggy
field has been dried and made suitable for filtration by the above special
system of under-draining, whereby the subsoil water has been lowered
from 2 ft. to 4 ft.

The population within the area of drainage is about 1000, and the
amount of the loan applied for was £1500,

REIGATE RURAL DISTRICT COUNCIL.
SEWAGE DISPOSAL WORKS-HORLEY.
Established 1892. Altered 1898,
Survevor, Mr. NiMronp WALTER,

Situation and General Description of the Works.—Lea Street, Horley.

Whale Area devoted to the Works.—About 20 acres.

dreas for Different Purposes (e.g., Buildinas, Tanks, &ec)—

General Account of the System adopted, Size of Tanks, &e.—

Number and Character of Population.—About 3500, Residential and
cottages. :

Character of Sewage.—TPurely domestie ; one small brewery.

Dyry Weather Flow.—Abount 80,000 gallons ; but inereasing every year.

Wet Weather Flow.—Uncertain. Several acres sometimes under flood
water,

GFeneral Remarks.—The land is not unsunitable for sewage treatment ;
but a mistakc was made by putting inland drains. They have all had to be
taken up to keep the sewage on the surface of the land.

DORKING URBAN DISTRICT COUNCIL.

SEWAGE DISPOSAL WORKS.
Established 1883. Altered 1893,
SvrvEvor, Mr. G. SoMERs MATHEWS.
Situation and Gentral Deseription of Works.—The Works are at
Pixholme, within a few minutes’ walk of the Brighton Station, Dorking.
The situation is very conspicuous, as it is - ot only visible from the side of
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Box Hill, but at the foot of the embankment of the South Esnstern
Railway, near their Box Hill Station, and is consequently under the
immediate view of passengers. The sewage of the town flows by
gravitation to the Works.

The system adopted for the treatment of the sewage iz known as
precipitation by chemiecals, with subsequent intermittent filtration.

Whole Area Devoted to the Works,—This is about 6 acres,

Areas for Different Purposes.—Timber and Buildings 1 acre, Upper
Filtration Beds 2} acres, Lower Filtration Beds 2% acres.

Number and Character of Population.—The population is about 8000
In character it is that of an ordinary country town. The chief trades
are in lime, corn, flour, and agricultural implements. Standing in the
centre of a remarkably beautiful and interesting district, Dorking
naturally tends to become more and more a residential place.

The Character of the Sewage.—The sewage is of a domestic character,
and contains no brewery refuse. It appears to be fairly concentrated.

General Aecount of the System adopted, §0.—250,000 gallons of sewage is
discharged daily into straining tanks (where the coarsest matter, about
3 cubic yards weekly, is removed by mannal labour and given to farmers,
who readily eart it away). Passing through the mixing house, the
sewage is treated with a dose (ten grains to the gallon) of milk of lime from
a 90 gallon liming machine, which is driven by a three-gquarter nominal
horse-power vertical (Stockport) gas engine. The liming machinery includes
a miniature eentrifugal pump, adapted for feeding the machine with the
necessary amounnt of liquor to mix with the lime, and supplies a continual
stream falling into the runpning sewage,

1} cubic yards of ground white lime, costing 18s, is used weekly in
this apparatus.

The gas engine is at work ten hours daily, including Sunday.

The cost of the liming plant, gas engine, &e., £212 10=,
Passing through the mixing house, the sewage flows over slabs of
alumino-ferric towards the first of a series of four settling tanks, each
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halding 50,000 gallons ; these are provided with galvanized iron
wire cages, 3 ft. square, where any foreign matter escaping from the firat
straining tank is arrested.

The weight of the alumino-ferric used daily is 2} ewt., costing 7s. 41d.

Each tank is supplied with a movable seum board, to further prevent
the escape of floating matter, :

The effluent rises over the weir of the first tank, and follows a channel
leading to the second, third and fourth tanks, at which point it discharges
into eonduits leading to the filtration beds. By means of sluice gates, the
settling tanks may be used separately, if desired ; upon other sluices being
opened, the clarified efiluent, after a few hours’ quiescence, is drawn off,
through floating arms, to within a foot of the floor of each tank. The
whole of these tanks are thoroughly emptied onee a week at least. The
clarified sewage is discharged upon the upper beds, or it may, if desirable,
be poured upon the lower ones. In emptying the tanks, the contents were
formerly discharged solely on the lower platean ; recent improvements,
however, included one of Shone’s pnenmatic ejectors, by means of which
the contents of the tanks may now be discharged at the rate of 200 gallons
per minute upon the upper plateau, working with 10 1b. pressure of com-
pressed air.

The ejector and its necessary adjuncts, comprising a Westinghouse
direct-acting air-compressing engine, for compressing 40 cubic feet of free
air per minute, to an average pressure of 5 lb. per square inch, at a 100
strokes per minute, also an air receiver, 9 ft. long, 21 in. diameter, with
pressure gauge, &e., including connections with the existing vertical steam
boiler, cost £372.

The lower platean is 2} acres in extent, and was formerly used for
growing osiers ; but the soil being mostly grey gault, proved unsuitable.
This site has recently been excavated to a depth of 4 ft. 3 in., thoroughly
drained, and reconstructed as artificial filters of coarse and fine gravel,
sand and mould.

The main drains of each bed being 9 in. and the branch drains 6 in.,
Donlton’s best London-made stoneware half-socket pipes, with open joints,

were used, all the lines of drains being ventilated. These filter beds are
ueed intermittently.
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Number and Character of the Population.—FPopulation about 1580
estimated to be connected with the sewerage system, one large school
included in the number.

Character of the Sewage.—The sewage is of the ordinary domestic
character. One brewery.

Dry Weather Flow.—Estimated dry weather flow, 47,400 gallons per 24
hours.

Wet Weather Flow.—Wet weather flow was at the last ganging af the
rate of 725,000 gallons during 24 hours, but since then a considerable
volume of surface and subsoil water has been excluded.

General Remarks.— Arrangement for storm overflow consists of two
coarse filter-beds average 37 ft. by 85 ft. each, composed of burnt ballast
and coke breeze, worked intermittently with alternating gear.

The difficulties of the site have been found to be such that in spite of all
efforts to improve existing conditions, it is at length found necessary to
abandon it.

THE MALDENS AND COOMBE DISTRICT COUNCIL.
SEWAGE DISPOSAL WORKS.
Established 1887. Altered 1897.

The Works are situated to the west of the district, on the banks of the
Hoggs' Mill River, which flows through Kingston lower down. [The
site is unfavourable in other respects, and the land, which was never very
suitable, has’ been in use many years now.—C.M.O.H.]. The sewage on
its arvival at the Works empties into a storage reservoir of about
6 ft. diameter and over 100 yards long, holding 70,000 gallons, It is
lifted thenee into “ continuous flow " percipitating tanks, being treated on
its passage there, with lime, Sulphate of Alumina and Permanganate of
potass. [The quantity of chemical nsed appears uncertain.—C.M.0O.H.].
The precipitate or sludge is pressed The effluent from the tanks (holding
262,000 gallons) overflows weirs and gravitates to furnace ash filter
beds, where it is allowed to remain in contact with the filtering material
at least two hours. The effluent is then let off and distributed over the
irrigation beds for the purpose of oxidation, and finds its way through
the land into a channel leading to the Hoggs' Mill River.
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The whole area of the land iz 8 acres. The irrigation beds, 5 acres
0 roods 16} perches ; special furnace ash filters, 2200 square yards ; land,
downward filtration beds, 5040 square yards,

The population is 5,621, mainly residential, and the sewage in dry
weather is concentrated and requires careful treatment.

The dry weather flow, as far as ascertained, is 240,000 gallons per day
(24 honrs), and the wet weather flow 1,200,000 gallons per day.

The system has recently been enlarged by the additivn of the District
of Coombe and Old Malden, and the Works are not yet out of the con-
tractor's hands.

[These Works will always require an exceptional amount of attention.—
C.M.0.H.].

EPSOM RURAL DISTRICT COUNCIL.
SEWAGE DISPOSAL WOREKES AT WORCESTER PARE.
Established 1897. Altered 1889.

SurveEvor, Mr. WooLDRIDGE.

The Sewerage and Sewage Disposal Works for the Parishes of Cheam
and Cuddington were completed in the year 1897. [Nearly a quarter of
a century, it will be noted, after the first inquiry by Mr. Arnold Taylor,
on behalf of the Local Government Board (see the “Synopsis” in the
Report of the County Medical Officer of Health for 1894). The reasona
for the extremely tardy inception of the design and its admitted faults are
probably identical.—C.M.0.H.]

The site of the Outfall Works forms the extreme north corner of the
Parish of Cheam, where it joins the Parishes of Morden and Old Malden,
and consists of about 8 acres, the subscil of which is clay. The
portion of land selected has a fall of about 18 ft. from the highsst to the
lowest point.

The following particulars are taken from a Memorandum on the original
scheme of drainage laid before the Epsom Rural Distriet Council by the
Engineer appointed for the carrying out of the works in 1893 .—

The sewage is conveyed by gravitation to the farm by two main sewers,
The high-level sewage, after treatment with chemicals (alumino-ferric),
discharges into precipitation tanks, and the low-level sewage is pumped to
the same point and treated with the high-level sewage in a similar manner,
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After precipitation, the clarified sewage flows from the tanks over the land,
[Stiff elay soil —C.M.O.H.] the latter being sub-soil drained. At the
termination of the low-level sewer is constructed a receiving tank, below
the outfall of the sewer. Pumping apparatus, worked by oil engines,
raises thizs portion of the sewage to the precipitation tank, it is also
employed to deal with the deposit or sludge from the precipitation tanks on
the Filter Press System.

The Works were designed to deal with the sewage of about 4000
persons, the population of both Parishes being now estimated at 2790.

In the early part of last summer complaints began to be made of the
conditicn of the Beverley Brook, into which the effluent from the Farm
discharges, such efflnent during dry weather providing by far the greater
quantity of water flowing in the Brook. Later, owing to complaints
becoming so numerous, and legal proceedings threatened by several of the
adjoining loeal authorities and land owners, the Epsom Rural District
Conneil decided to eall in Mr. W. J. Dibdin, and upon his advice the
Bacteria System for the treatment of the sewage, which contains a large
quantity of brewery refuse, was adopted.

The present method of treatment consists of turning the crude sewage,
without receiving any previous treatment other than passing through
gcreens to collect paper, rags, &c., on to coarse bacteria beds, seven in
number, of a total superficial area of 1117 yards, and of an average depth
of 2 ft. 3 in. ; the effluent is then turned upon fine beds after the manner
of the Sutton treatment. The fine beds are also seven in number, and
have a total superficial area of 1214 yards of the same average depth as
the coarse beds.

Theze bacteria beds have been formed by digging out the clay on the
site of the beds, and well puddling the bottoms and sides, the clay burnt,
and the ballast, after passing through sieves of various sizes, forming the
material for the coarse and fine beds.

The effluent from five of the fine beds is collected into a pond, the
bottom of which is filled with fine ballast through which the water passes,
and by means of syphon pipes discharges at a level equal to that of the
surface of the water in the pond, and thence flows over about an acre of
ground before entering the Beverley Brook.
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Quite 90 per cent. of the houses in East Molesey Ward have been
connected with the sewers, the supervision of which has been carried out
by the Surveyor.

[It is instructive to compare these works with others in the neighbonr-
hood. Great eredit is due to the Distriet Council and the Surveyor for
the careful way in which the house eonnections have been made, and the
consequent exclusion of subsoil water from the sewers. Owing to the
low-lying condition of the land and the frequent flooding of the River
Mole, adjuiuiug the site, the treatment has required very close supervision
to deal with it in a satisfactory manner. The Etfluent Drain is unfortu-
nately obliged to be covered and is three quarters of a-mile long !'—
C.M.0.H.]

WIMBLEDON URBAN DISTRICT COUNCIL.

MAIN SEWERAGE AND SEWAGE DISPOSAL WORKS.
Established 1876. Improvements 1881—89,
Surveyor, Mr. CoorEr, :

Situation and General Diseriplion of the Works.—These Works are
gituated on the area of land south of and bordering on the South Western
main line between Earlsfield and Wimbledon. From the railway, the
trenched areas for cultivation and filtration, the pumping station and
sludge-pressing works situate in the Durnford Road, the adjoining tanks,
the contact beds in use and those in preparation, are all immediately under
view.

The following general description of drainage outfall works given by
Mr. Cooper, the well-known Surveyor to the Urban District Couneil, is
specially interesting and instructive.*

With few exceptions, the roads at Wimbledon contain separate sewers
for sewage and rainfall, the latter being conveyed by a system of outfall
sewers to the natural watercourses, These sewers take the drainage from
the road gulleys and the rainfall from the fronts of the houses. Tt has not
been thought desirable to duplicate drains at the rear of houses.

* “ Municipal Work at Wimbledon.,” Paper read before the Incor-
porated Association of Municipal County Engineers, 1598,
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The following is a list of the intercepting sewers which take sewage to
the Sewage Farm and Works. Branch sewers are not included :—

lﬂﬂﬁh in yards, not Population  Daily Dry Weather

Name of Sewer. ine “il,_gi;ﬁef;ﬂ“ch drained. Flow in Gallons.
High level 4900 4200 252,000
Middle level ... 6053 G000 180,000
Low level 2 6060 26,000 700,000
Summerstown ... 1160 230 5200
Totals ... 18,173 36,430 1,137,200

The high-level and middle-level sawers gravitate o the sewage works,

The low-level and Summerstown sewage has to be raised at the Works.
The low-level sewage is raised an average of 22 ft. by two pumps raising
166 gallons each stroke. FEach pump is actuated by a 16-horse power
horizontal engine. The steam for the engines is produced in one of two
Lanecashire boilers, 20 ft. in length and 6 ft. diameter, the pressure of
steam generated being between 45 to 50 1b. per square inch.

The low-level sewer, as constructed, was so defective thal the late Board,
by Mr. Santo Crimp's advice, recopstructed the greater part of it, and
in order to provide seli-cleansing sewers in Cottenham Park, and to take
the sewage of Warren Farm, the Raynes Park pumping station was
erected, The sewage is raised at this station 33 feet. There are two
pumps, having one 12-in, diameter plunger with 24-in. stroke, worked by
one of two 3} horse-power Otto gas engines ; by means of a loose shaft
gither pump can be coupled up with either engine. The power is trans-
mitted by cog gearing, the wheel having wood cogs.

..; The Summerstown sewage is raised by two 50-gallon Shone’s ejectors.
Whole Area devoted fo the Works,—This amounts to 73 acres.

Areas for Different Purposes.~The following table gives the areas
Gevoted to the various parts of the Works :—

ACRES.
Tank and buildings pus s 2-62
Loads and land not devoted to sewage s 450

Btorm water filters i s 210




ACRYES
Cualtivation filters .. ;s ik s 200
Irrigation ground fnr first run wa 3TD
Ditto, second ran ... L e 2450
Now oceupied by temporary hmpltal 475
Total ... o | AR
e E——
The area under the various erops may be thus given :—
; : ACRES,
Rye grass e e 1S
Osiers ... e s 15:0
Mangel wurzels and maﬂ:et ga:rdemnrr s 1024
Total under crops - D938
.

General Account of the System adopted. —(a) High-level Tank and Filters,
—The sewage brought by the high-level sewer enters the bottom of the
receiving chamber of the two high-level tanks. The sewage that flows
into the tanks is drawn from the top of the chamber by one of two pipes,
down which it flows, and so enters one of two tanks above the invert;
each of these tanks has a floor of 2 in. by 2 in. battens placed 1 in. apart,
carried on joists. On this floor there is about 5 in. of broken brick, about
2% in. gauge, which forms a screen through which all sewage that enters
the tank must flow in an upward direction. If greater depth or smaller
material is nsed, the sewage comes up only in eertain places, so that the
flow is not evenly distributed over the tank. This system arrests all the
grosser matter and almost all the suspended matter found in sewage, without
the addition of chemicals, The tanks and filters are cleansed once a week,
the sludge, &e., gravilating to the settling tanks at the sewage works
The efluent from these tanks is run twice over land before passing into
the river. These tauks are each 30 ft by 20 ft., with an average depth of
7 ft. As constructed, it was impossible to allow these filters to aerate, nor
was any provision ruade for emptying the syphon which conveyed the
sewage to the tanks. In 1894, the tanks were altered so as to allow
one tank to remain empty whilst the other was working, and at the same
time lowered the syphon outlet as much as possible.
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The remainder of the sewage flows direct to the sewage works, where
sufficient proto-sulphate of iron is added to the low-level sewage before it
is pumped to allow four grains per gallon for all the sewage to be treated ;
twelve grains of lime per gallon is afterwards added to the sewage in
bulk. The sewage thus treated passes along a conduit into one of six
settling tanks which communicate by weirs, and each of which is fitted
with a floating arm and sludge outlet, so that they can be used separately
or in series. Each tank is 50 ft. by 49 ft., by 7 ft. 6 in. deep, and contains
about 92,000 gallons of sewage, or 552,000 in all. Ewvery week day one
of these tanks is cleaned out, the sludge being run into the sludge
reservoir.

The tank effluent, as a rale, passes off over a weir at the end of the
last tank, and into a series of cast-iron distributing mains laid about 3 ft.
beneath the surface, or it can be drawn off by the floating arms which
communicate with the same mains. From these mains the tank effuent
can be run either on to irrigation ground or cultivation filters. The
efluent from the ground or filters is again run over land before passing
into the river,

Filiers.—As there is no possibility of acquiring land to cope with the
increase in sewage due to the increase of population, the nitrifying capacity
of the land has to be increased by converting it into filters,

The first filter was constructed in 1876, of burnt ballast, 3 ft, deep,
and is still in use both for storm water and at times as a cultivation filter.

In 1893, an extension was completed of 2,900 yards super. to the
storm water filter, and a cultivation filter of 5,300 yards super. Both
filters were constructed of the material excavated on the site, the clay
having been burnt to form the ballast,

The ballast was passed through sieves, the large material being used to
form the filtering material, which in both filters was 3 ft. deep; in the
storm filter this material was left uncovered, whilst the cultivation filter
was covered with a layer of 9 inches of fine burnt ballast and a layer of
soil 7 in. thick. In the storm-water filter the subsoil drains were
placed 6 ft. apart, whereas iu the cultivation filter the drains were
10 ft. apart.
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As first constructed the subsoil drains from the cultivation filter dis-
charged over an open channel, but as it was thougkt desirable to try the
filter as a tauk, this channel was abandoned, and the drains connected with
one main drain discharged into a valve chamber. The filter, however,
did not give such good results as with the drain ocutleta open for the
passage of air. Ventilation has lately been provided by carrying
up the drains at the highest points.

A second cultivation filter, similar to that just described, was completed
this year, and ballast is now being burnt for two acres of eunltivation
filters, which will be placed at such a level as to take the efluent from
the existing cultivation filters,

It ia proposed to construct a carrier, 2 ft. 6 in. by 2 ft., to take the
effluent from the existing filters on to the proposed filters on lower ground.

A tramway of 2 ft. 6 in, gange is to be carried on piers over this carrier,
to take road debris and other refuse on to the lower land, which requires
raising. The inelination (1 to 202) is sufficient to gravitate the truclk,
which will be brought back by an electric locomotive worked from an
overhead wire.

Mr. Cooper dwells on the fact that, with the exception of 6 acres near
Earlsfield, the farm is on stiff clay. When the present farm manager,
Mr. J. Snook, took charge in 1879, the effluent from this farm came off
quiteas polluted as the raw sewage, which was due to no attempt having been
made to prevent the sewage soaking direct to the drains. Mr. Snook scon
obviated this among other defects, and showed that sewage can be cleansed
on clay ground. House refuse and sludge cake have, with the best results,
been dug or trenched in from time to time, so that there is now 12 inches
in depth of fair soil, where formerly none existed.

Sludge.—The sludge, as before mentioned, passes from the settling tanks
into the sludge reservoir, which has a capacity of 6,700 cubic feet ; the
top water is drawn off by a weir. The sludge from the reservoir passes
through a 6 in. pipe to the rams in the press house. There ave three of
these rams, Whilst the sludge is passing through the 6 in. pipe just men-
tioned, hot ground grey chalk lime is added in the proportion of 1°1 per
cent. to the tank sludge.
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Air at a pressure ot 80 lb. is supplheld to the rams by a double-
acting tandem air compressor. A double tandem compressor is about to
be fixed ; both the compressors to be placed in the engine room at the
pumping station.

The waste air from a ram, when empty, can be used to do the mixing and
first part of the pressing in the other rams, and is also used to work the
gjectors to further facilitate the utilisation of waste air. Two air receivers
are about to be erected.

There are four sladge presses

Abont 100 tons of sludge cake is produced weekly. As there is now no
demand for such produect, it is proposed to erect destructors in connection
with the electrie light station, to consume both eake and house refuse,

Cost or Pressing pEr Tow or CaAre

d.

Lime 715
(lloth 235
New plates... 68
Sundries ... 12
Coal 3.563
il and waste Ee 59
Wages AR s 084

2s. 0}

The Number and Character of the Population.—This ia very different,
according to whether the population draining to high or low level
systems is considered, The former might be classed as residential, the
latter artisan and wage-earning. The houses of both districts are water-
closeted, but the sewage of the former class would be largely diluted
with bath water, while that of the latter would be more concentrated.
The whole population in 1893 being 36,000, that of the high level is only
10,000, while that of the low level is about 26,000, The stronger sewage
would therefore be twice in volume of the weaker. On the whole the
sewage is probably strong in character.

The Daily Dry Weather Flow is given at 1,137,200 gallons.
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SUTTON URBAN DISTRICT COUNCIL.
SEWAGE DISPOSAL WORKS.
Established 1803. Improvements 1896—9.
SURVEYOR, Mn. Coampers SMmiTH,

These works are situate 1} miles Novth by West of the Sutton Railway
Station. They are close to the cemetery. They were laid out in the year

1891-93, aud were originally designed for chemical precipitation and
broad irrigation. The site of the Works is covered with porous clay.

The area enclosed for the whole Works iz 2517 acres.

The area of the Works which may be irrigated from (1) the precipitation
tanks, or (2) the coarse bacteria beds, equals 1565 acres.

The area which may be irrigated from the fine grain bacteria beds
equals 10°27 acres,

The area oceupied by roads and buildings equals 652 acres,
The area which cannot be irrigated equals 3 acres.
The total area under cultivation equals 18°65 acres.

See description of bacteria filters, &c., herewith, which is a copy of a
report which has been written by Mr. Chambers Smith for a published book.

The following crops are now under cultivation ;—

FPeppermint 4  acres,
B R e S A e IR R RN A e i L
Cabbage ... oss 2 =
Eye and Tares ... . 5 %
Rye and Clover ... 2 .
In fallow ... 340 4,

A brief notice of the enltivation of peppermint may be useful. This
plant (Mentha piperita) is very successfully cultivated, and the 1898
crop produced a gross revenue of £35 per acre. From the plant is
produced by distillation the oil of peppermint of commerce.

The popualation of the district is 16,000. The district may be described
as purely residential.

The sewage is of the domestic class. There are several laundries and
dye works, which, however, contribute to the flow.
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The daily dry weather flow equals 400,000 gallons per 'day, increasing
in timea of storm to 1,000,000 gallons per day.

The efluent is discharged into a stream of small volume, the Pyl
Brook.

The Couneil are at present constructing additional bacteria beds or
filters.

DESCRIPTION OF THE BACTERIA TANEK BY
Mr. CHAMBERS SMITH.

A complete system of sewerage and Sewage Disposal Works was carried
out at Sutton in 1891-03, at a cost of £55,000, the method adopted being
the chemical treatment of the sewage by precipitation aud broad irrigation.
The quantity of sewage to be treated was estimated to amount to 500,000
gallons per diem, and flows by gravitation to the Disposal Works. One-
fourth of this volume—viz., the low-level service—has, however, to be
pumped at the outfall in order to be passed over the farm or through the
artificial filters. The daily dry weather flow of sewage is 400,000 gallons.
The population of the district is estimated at 16,000, the population
draining to the Works being about 13,000. The sewerage of the district
is “on the separute system.”

The sewage disposal works comprise an area of 28 acres of land—18
acres of which only are capable of sewage treatment—and this area is
composed of stiff clay, which is ill-adapted for sewage purification, Com-
plaints as to the ineffectual purification of the sewage led the Couneil to
adopt additional means for the purpose, and eight coke breeze, &e., filters
were consequently constructed for the filtration of the sewage after
chemical precipitation.

The unsuitability of the soil for the efficient purification of the sewage
and the cost of chemical precipitation and sludge pressing compelled the
Distriet Council to turn their attention in the direction of other modes of
treatment.

It was resolved to try the experiment of treating a portion of the
sewage by passing it through a coarse ballast filter, and as a result, the
Farm Committee were advised that the system was one which ought to be
tried at Sutton.
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An experimental bacteria tank or filter—the first of its kind in the
Kingdom— was accordingly construcled, the tank being intended for the
treatment of crude sewage without previous treatment by chemicals or
precipitation, the sewage being turned on to the filter directly it leaves
the ontfall sewer, except that it is passed throvgh roughing screens to
intercept floating matter, such as paper, &e.

One of the precipitating tanks was utilised for the purpose, the floating
arm being removed, and the main effluent pipe used to draw oft the
filtrate.

The construction of a erude sewage filter (or * bacteria tank,” as it was
termed) was commenced early in November, 1896,

The mode of construction of the filter was as follows : —On the floor of
the tank, which has an area of 188} super. yards, was laid a 6 in. main
trank drain, with 3 in, branch drains, 19 in number, laid from the main,
running down the centre to the side walls. The main eflluent pipe is pro-
vided with a 6 in. valve, which iz a necessary adjunct, so as to be shut
down when the tank is being filled, and the valve is enclosed in a chamber
for ease of access. On the pipes being laid, the joints, which are left open,
were covered with the coarsest ballast, and the tank was then filled up
with ballast burnt from the clay which, as before stated, covers the whole
site of the faym, the average depth of ballast in the filter being 3 ft. 6 in.

In filling the filter with the ballast, care was taken to exclude all dust
and material, which passed through a screen of § in. mesh. The following
figures may be interesting and useful :—The area of the crude filter or
bacteria tank is 1834 super. yards; the capacity of the crude filter or bacteria
tanks is 218 eubic yards; the capacity of the filter without ballast is
36,064 gallons ; the capacity for sewage of the filter with ballast is 13,500
gallong, the proportions being approximately one-third sewage, two-thirds
ballast ; the flow of sewage applied per superficial yard per day is 186
gallons ; the flow of sewage applied per cubic yard per day is 138 gallons ;
the flow of sewage applied is at the rate per acre per day of 900,240
gallons. The first bacteria tank has been practically in daily work since
the 21st November, 1896, treating, on an average, 30,000 gallons per day,
the resultant filtrate being generally free from odour, the filter being
charged twice and sometimes three times per day.
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The whole of the sewage flow, without any chemical treatment, is
turned directly on to the bacteria filter, the sewage having been passed
through roughing sereens to intercept the larger pieces of paper. Recently
an automatic rotary sereen, driven by a Poneelet wheel, actuated by the
sewage flow, has been adopted with satisfactory results. The time
occupied in filling one bacteria tank or filter is about three-quarters of an
hour, and care is taken to prevent the sewage heading up or ponding
above the surface of the filter, the flow being stopped as soon as the sewage
level reaches to within a few inches of the surface of the ballast. The
filter is then allowed to remain charged for two hours, after which the
valve is opened and the filter is emptied, the time occupied in the latter
process being about one and a-guarter hours, the filtrate being then passed
on to the secondary filters or over the land when any portion requires
irrigating. The bacteria filter is then allowed a rest of two hours, after
which it is again charged, the eyele oceupying six hours,

The action of the filter is biological, the sludge being absorbed by the
action of bacteria in the filter, 57-2 grains of matter per gallon being on
the average removed. The effluent from the second bacteria filter, which
is composed of finer material, iz uniformly elear and bright, almost
resembling the majority of ordinary drinking waters, and this is generally
turned into a brook of small volume without any further treatment what-
ever. The purification effected by the combined filters works out as
follows :—98'79 per cent. of matter in suspension removed ; 85°83 per cent.
of oxygen absorbed in four hours; 78:54 per eent. of reduction of nitro-
genous organic matter as indicated by the albumenoid ammonia.

The first crade sewage or coarse bacteria filter has been working
regularly since November, 21at 1806, 12,250,000 gallons of sewage having
been treated up to January, 1897, and 443 tons of sludge absorbed without
any nuisance and at but little further cost than the opening and closing
of the valves for the charging and discharging of the filters, and this latter
appears to be in as good condition now as when it was first started, the
filtering material itself being without more offensive odour than that of
fresh garden mould.

A second tank has been converted into a baeteria filter, and started in

' work on May 30th, but in this case the filtering material was laid
in layers of varying degrees of fineness, the lower layers being
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Accordingly, in 1897, the Couneil decided, on the advice of Mr. Chatterton,
the well-known Consulting Engineer, to expend £17,000 on constructing
precipitation tanks and artificial filters of coke breeze and shingle ; these
were brought into work in September, 1898,

The sewage is now treated with lime and sulphate of iron in the tanks,
and then passed through the filters, which are worked intermittently ; the
effluent from the filters is reported upon by Dr. Stevenson, the County
Amnalyst, as fit to be discharged into any river not immediately used for
obtaining water for dietetic purposes. The land remaining is used for further
purification by irrigation or downward filtration.

The sludge resulting from the precipitation is pressed into sludge cakes,
and dug into the meadow land on west side of the river.

Number and Gharacter of Population.—The population draining to
these Works in 1891 was 22,000 ; it is estimated that the population now
draining thereto is 32,000 ; it is very varied in character, the district being
residential, agricultural, and manufacturing.

Dy Weather Flow. —The dry weather flow is 14 million gallons in 24
hours, and with a rainfall of % in. in 24 hours it reaches about 4 million
gallons, :

General Remarks.—Under the intermittent downward filtration system,
the effluent, although good, contained very large quantities of sewage -
fungus, which was abstracted to some extent by means of coke filters
before the effluent discharged into the river. Sinee the precipitation
works have been established, the character of this has begun to change.
The fungus, although still present, is much less in quantity and less rank
in growth, and it is hoped that in time it will disappear altogether.

RICHMOND MAIN SEWERAGE BOARDS WORKS.
Established 1891. Additions subsequently.

Inthe * Proceedings of the Incorporated Association of Municipal and
County Engineers,” Vol. XX1I., 1895-6, an instructive account of these
works is given by Mr. William Fairley, Assoe. M. Tnst. C.E,, F.G.S.
Engineer to the Board, The following extracts, which are descriptive of
the Works, are quoted almost in exfenso :
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The walls are of Portland cement concrete, faced with blue Staffordshire
bricks, the divizion walls being 2 ft. 6 in. thick,

The coping is formed of specially made blue Staffordshire coping
12-in. deep.

In addition to overflow weirs, each tank is fitted with the usual
discharge pipe with floating arm. These floating arms are fitted with two
sutlet pipes, one of which draws the water in the tanks down to a level
of about 3 ft. below top water level, and delivers into a channel com-
manding the high-level filters; the remaining depth of water in the
tank being drawn off by a low-level outlet and delivered by a low-level
channel to another set of filters.

The tanks are fitted with scum boards fixed at the weirs, and a
wrought-iron gangway runs from one end of the tanks to the other, in
such a position that the whole of the valves may be worked in stormy
weather without risk to the workmen. :

The effluent water from the tanks can be led on to eight filter beds, four
of these are at a high level, and are each 107 ft. by 100 ft., formed with
Portland cement walls, coped with blue Staffordshire coping, the floors
being formed with cement eoncrete 12 in. thick.

The filters have the usual inlets fitted with dise valves, and the filtering
material, averaging 2 ft. 6 in. in depth, is composed of a layer of
9 in. pipes, followed by gravel and sand of varying finencss, and finished
with 3 in. of loam and sown down with grass.

The four low-level fillers are constructed in a similar manner, but
measure 107 ft. by 44 ft. 6 in. each, and the fillering material is only
15 in. thick.

The total area of these filters is 14 acres.

They have been in constant use since the Works were opened, and are
only now having the surface soil cleaned and renovated,

The process of precipitation in use consists of first, a small dose of
carbolic acid and iron salts mixed with the sewage as it enters the
pump well.

After being pumped up the sewage receives the addition of a small
quantity of milk of lime, approximately 4 or 5 grains per gallon, and
afterwards about 7 graius per gallon of a mixture of sulphate of aluminal
iron, &e.
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rateable value of property in Kingston, Surbiton, and Hampton Wick,
with an extra one penny rate for treatment of the Kingston night sewage
and a small additional payment for pumping. For these annual payments
the Company undertake the entire treatment and disposal of the sewage,
to produce a satisfactory effluent, and to earry on the operations without
nuisance, and as security for their guarantee the Company have deposited
the sum of £1000 Consols.

[The C.M.O.H. desires to add one or two remarks to the above, which
consists mainly of a statement courteously furnished him by the Secretary
of the Native Guano Company :- -

At various times during the past nine years he has cited these Works to
illustrate very forcibly one point—viz., the possibility of conduecting
sewage works close to a large population. He has not, of course, quoted
them as an example of good purification works ; they do not profess to do
much more than clarify the sewage. And notwithstanding the opinion
of the eminent professors above mentioned, the C.M.0.H. thinks that the
*“ higher standard” of purification of the effluent may be reasonably re_
quired, especially in the summer, when the water may be low and
the river is resorted to by so many for health and recreation. The
higher standard referred to in the body of this Report might, at such
season, be considered a legitimate demand. The complete Purification of
the Night Sewage is also very important.

Furthermore, in regard to nuisance, although considering the
position of the Works, it is remarkable how little offence they
create, still it would not be correct to say that there are
never any complaints. Souch is not the ecase, and it is pretty
certain that the Works have themselves occasionally been responsible for
the creation of the nuisance. But in fairness to the Company it should be
said that other bLusinesses which may give rise to offensive effluvia are
conducted close to the guano works. At any rate, there can be no doubt
that the Kingston Corporation are acting wisely in maintaining a constant
supervision of the Works through the department of the able Mediea)
Officer of Health, to whom the effluents are submitted for examination at
frequent intervals. ]

4.21.99, E. C. 8.










