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Surgéon Captain P.3mith A.M.S5. has held the appoint-
ment of Health Officer of the Municipality of George
Town,Penang from the 18th Wovember 1894 up ta the
present date,having now resigned in econsegquence of his
leaving the Settlement. The Commiszszioners desire to
express their satisfaction at the manner in which the
Sanitary work of the Monieipality has been earried out
whilat under his supervision, and would refer mors
agpecially to the careful steps taken by Dr Smith te
avoid an outbreak of Cholera within the Muniecipality
there was an epidemic of thia disense in Singa-
pore and other places in cloae anrMEECuE1r5fkiLh

Penang.

Presidant

Municipal Commisasioners

7 4
/ljﬁﬁ?fzciffﬁﬂrﬁ

&
Seeretary to the

Munieipal Commissionera

Munieipal Offige
Town Hall

Fenang 23rd Deasmber 1835




5

/4
R 661 A TSV

ME NHINOT

£E/9292028 N
pram S

Maritime Journal.”

s ties in tha Cue

Faturday, 28th September, 1895.

" Straits

= R A T TR TR




e - S i
i i

5, -

wlllB wera

but Mrs: F. O. Hallifax as an Infant was ex-

callent. Mres. W_ T. M wrting, as g Gipay Fortuna I
Teller made quite a little fortune for somae

 eharity by plying her mystie trade and Mrs, D,

| Logan looked well indeed as Pierott Mrs.

| Rogers aa Carmen was conspicuons and Miss
Anthony, in white, made a bandsome £
tiga Ross, as an Itsl

Craunter

gura.
i1

Peasant

3 a Wasp ea

o
their dresses and the Misses Allen ps

i
- | nnd a Doctor of music wors charming costumes.
= T Hon., Var TV 3

= he Hon. Vermont was a jovial Simon the

iy |"L-"":' il |

|

orar. Doetor Robortson, Doet
W. A, MeArther 1
= pd men. Mr. Mo
1_. a riah Hastern dress
o T. Marty
Among  the

Konnedy looke

3 E!-_-_-\.i ||E-'

Bank, in
id Mre, W,
funny.

| 5

. Ll

Hi

=mith

Jack

LIl 8 ‘:|'-.I- limer Hilh]
Hallifax mada a eapable (7

ASO

i
w ENCEF I

LR ot
¥
H

(Rt




WAR OFFICE,

LONDON, 5.W.

AL Yreme, 180 57

; 1_.-'&; .-.."'_'

‘ d{ ﬁ“tf— {'Z;: {’.f#-h*.r...ra'r.!

.
I” i & u.,-%-p"‘r L

a
!
|.'I

/ ﬁ{.-_ HJ{.:;:./J 4.::14_4': O3 /{Fff{‘h. /';*

Ml
ﬁLa- /i-. -r‘l-i.v"' IéLf;nﬂ-;,_.ifl /?.r; / ({
.*:..(zu?'

o
PR FrE Rl e i

fl 7 ¢ litle, L. T2

f’*-.a. fa

y‘-‘-‘ ""* ﬁ4-11'1.

'fli_‘{i-'- f’f{r f:.{z n.,;;f
I e T
.sb:-_d': é.{w—ﬂ. ﬁLLi-;:- .E._f.‘ﬂ/ ,-.,.:,_;..[f,f .ﬁ?;._.:_,.f pr/é; s

:‘-i"f-xf Ae ,.z“a’-;m;"i.’i:,{ don b asf /i/:zf{
.f_u.’f .-f-},f merii, fw‘{:: L e remd .r?-z’:ﬂf,ﬁ.
;:r-r W uu{;/““ i A rr:f;-mﬂ )
P / £ requast ARl R

/ f:..a:. L ;
- / lahl
f-':.:a ? { 'I FiLATTE f f‘_' f‘.'- A ﬁl‘ Ll ] r /“’:’1’. ..r..‘. /
L I‘_-‘_ L i..i }
irhn.tliL?;- fwrfl. {.u'_-.\.-' __."- ;f_ﬁ.-_ ._;!,“?.v

# e ..i'.n.c-l‘:_

o £

ﬂ;i-’i{"ﬂ” A
a.fﬂ"ny—-ﬂif ﬁ fn'.i. Fii- ,'ri.r..{f

e

T LE

Y fﬂ&fftcd.{ (fMK

-f—'h'"'ﬁ L« f-—uu-r.:l""lr_j,,.

.l"{l'll




v
&
N SIERRA LEONE,
WEST AFRICA.

: //’*‘xf?tﬂ Gtoesal
/5;4 ok T /‘J’??
c’zﬂfmﬂ'f‘{;ﬂ?”

cz.ad&? a- ,ﬁ,;?
e ’f_ﬁﬂidi{;

ﬂ ot éad Senzcze

-@rffa&dﬂ mﬁ‘%m
e .,z.:ﬁ.a“g/;f: PP g
Eecrit J/té't;{w
: -d-fa,{f; A cMhmlos

T W RS (AP s L) (i ) ot LW S L g
SR ke gk T - e

T L o R e ] <
S A A 8 AR Sl Ak L AL S 2 s

T



fMoraee A Clere Tmrce

'a:rtf»w“%, nake dall andl Leclare That
I e grem wp 0l ammns amel po—
omsandedl gf me 6y U o lin ovcllipdice
o il F jf,.//a&/ ruwlay That J W‘U‘f"
Mo Take ufp amo otguu;n:.c/ e
(3 lints sz* Mc? e Jrrevant
was, amdd I frmrae & Ao
ity ot g Lo ot JURFONTEINY
o W@%M e toaw Lo Crey.,

Datit alt Wanm bacds Bar 34 R-,? /g0,

Fpoce Wb Psc S0 botp i Gorel

Befpi e, 7 F il
{}?;ﬁ:;}?fm.




.“.| by 1.1 .” .-_..

.'\" B

* e e ¥
e, N ¥

DAl

XNy

r.\
i
2
5







68 Vi

DIrUuRry

wara Awardad

=
=
‘—.
o
=
=L
wad
e
=
=
o

avail yourselfl of

inform




b s A1 el

PROCLAMATION.

« WOYVERNMENT

lil Marshal,
South Afriea

PROCLAMATIE.

1'|. A NGEZIEN HET GOUYERNEMENT
yickkaansche B 1K BLI

L4
T

o N

15 QG IS I B BT




on February 17th 1903 the prize of £50-0=0 and

were awarded you for

projectiles, their nature

a ol

refarence to the app

2V 1ICD.

rnd £o6 inform

LILL FR®

1 am To requeax
eI Q W 1 e B

o

ire the Medal

Commlittea

1i5ider that
for that pur
- owards d

joints and

ay

bones

4+
ant

of

led

usad

Diagnosis and

th

eatin




3rd March 1903.

Dear Smith,

Herewith the Alexander Memorial
B Uad =
Prige Medal, with many congratulaticne.

Please mcknowledge raceipt,

Yours sincerely,

Re he M. C.

Woolston.
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Head Quarters, Ind (Ratvalpindi) Division.
MEpican BRA®CH.

Office Form No. 3 (PM.00
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Head Quarters, 2nd (Ratoalpindi) Dibision.
MEepIcAT BRANCH.

Bawalpindi, 5th Se ber, 1911, 1911,
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vz The Association of Tlilitary Surgeons
AS N OF THE UNITED STATES.

President, SURGEON GENERAL WALTER WYMAN, Public Health and Marine Hospital Service.

L::;.‘ First Vice President, MAJOR ALBERT HENRY BRIGGS, Third Yice President, REAR ADMIRAL PRESLEY M. RIXEY,
h-,i Surgeon. National Guard of New York. Surgeon deneral United States Navy.

M second Vice President, BRIG. GEN. ROBERT M. O'REILLY, | Treasurer, MAJOR HERBERT ALONZO ARNOLD,
Surgeon General, United States Army. Surgeon; Pennsylvania National Guard.

Secretary and Editor, MAJOR JAMES EVELYN PILCHER,

g s Erigade Surgeon, U. 5. ¥V.; Captain, Retired, U. 5. A.

Journal of the Association

PRLIES Surgoodi of Office of the Secretary and Editor,

the United States. Carlisle, Pennsylvania.
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2nd RAWALPINDI DIVISION.
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s : G Mgmorsndum . No  90B=-W__
Eitrast$rom

Dated o 12th Tebrusyry 1908, = from the Beneral

offinar Command

to the_Gansral 0fficer Commanding, 2nd

have the honour %o acknowledge recsipt of rour Ho.
680-H, dated Bth "ebrunary 1908,

T would ask that, with rour oconowrrence, My thanks

may ha oonveyal to lnjor 3.H.So00%%, R.A.1M.C. and Iajor
F.Amith, De8a0.,Re4:.%0 for the thorough manner in which

| hey investigzated the waber Snupnly and for thelr very
valnahla revoert which aata at reat cartain hitherto doubtful

nnints Thizs 1is the nmore aatiafactorr as the looal water

aupply 18 a very pressinz and complicated matter.
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Fead ‘uarters,”nd (Rewalpindi ipiviaion,

Madiogd Divinion,

MUY 58 , ;f r'.;’ June 1908,

gopy of atalsgram Mo,1839 ,dated 14th Moy 1onf, fron

Ao
I

the Trincinal Hedi aal Offisaer is dajanty's Forean in India,

te the Neneral 0ffiger Commanding,fnd {Rawalpindi)ndvision.
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ST

Flansa direat Major P.omith, R.A000.,%0 srooand forth-
with Teshawar on apacial Auty as tonpoIary maaamra, Lddroaan
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PREFACE.

I may say that this article was l:'ﬂl‘!]])]i'll.'l] in the
eatly part of the year, and was sent to the Editors
of the Jour¥aL oF Troricar MenteiNg in March, 1903,
but did not appear in the Journar till the end of the
year.

Though written mainly for those having to do with

WArm ocount res, i‘L C_‘I’]Hl;liﬂ:‘: a '_:(HII] (11":1[ “'l.'].l\.'.h i]p[]“ll:—i

to sanitation generally.

Freetown, Sierra Leone.




DRAINAGE, SEWERAGE AND CONSERVANCY

TROPICAL COUNTRIES AND ELSEWHERE.

Pant I,

Tee SysTEM oF DRAINAGE AND Sewerace (DoMESTIC
AND MUNICIPAL) BEST SUITED FOR TROPICAL
CLIMATES.

Tae author of this article has assumed that it is

intended that the system of drainage should provide

for the natives as well as for the Europeans of & commu-
nity. Apart from considerations of duty to our native
dependents, we have to bear in mind that the condi-
tions that make for good health in the one class may
be expected to benefit all classes either directly or
indirectly.

In selecting a system of drainage and sewerage for
tropical climates we are met at the outset by this
difficulty, viz., that conditions of climate, seil, rain-
fall, &ec., In tropical countries are not all the same.
In some parts of the torrid zone there are torrential
deluges during part of the year and absolute drymess
during the remainder. In other regions the rain is
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more evenly distributed. The total rainfall varies
within very wide limits in countries not very far distant
from each other, thus: In the Gold Coast Colony, at
Accra, the annual rainfall is about 17 inches, whereas
in Sicrra Leone or Freetown, 140 inches of rain fall in
the year. This, of course, afiects the general water
supply in the way of streams and rivers, so that while
Acera is always more or less short of water, Sierra Leone
nossesses this precious liguid in abundance. In some
:.||:[<'l'-'€ the sun is generally hot, the humidity of the
air slight, and evaporation in consequence rapid; in
others the reverse is the case, and for part of the year
water dries up so slowly that a cupped dead leaf may
contain the fluid continuously for weeks, The goil,
again, may range from the rocky and impervious to
the sandy and absorbent. The surface of the ground

may be flat or hilly—a few feet only above sea-level

or of great altitude. The two last-mentioned variations,

however, are not perr-u]i.n:l' to the 'l'rIJ|JEG'S.

The habits of the people may be totally diffarent in
one country to what they are in another.

It follows, therefore, that systems of samtation
designed for one part of the world may be unsuitable
for other parts.

In this article, then, I shall endeavour to set forth
clearly the main prineiples which should guide us in
tropical sanitary undertakings and afterwards lay down
a scheme suitable for one tropical region with which 1
am well acquainted. Such modifications of the system

as may appear des 5 »t the wants of other

types of countries and communities may be then
deduced.!

Diseases likely to be Affected as to their Prevalence by
Drainage.—Before proceeding further it will be as well
to briefly diseuss such diseases met with in the Tropics
as are likely to be affected as to their prevalence by
any system of drainage or sewerage. For the purposes
of the article I shall take it that the term “ sewerage,”

which is commonly associated with sewers

rs, 15 I'L'-\L”_\'
intended to include dry methods such as, for instanee,
the * dry earth system.”

Enteric fever, malaria, dysentery, cholera, filariasis,
yellow fever and (possibly) guinea-worm are the chief
diseases which it may be hoped will be diminished in
j’rl}l]l]l:fl ¥ |‘il—h|'.'|' G“TI.'::1 ]_\ ar ill{lir['tl']_\- h}- drlli[]llg('_

Enteric.—Enteric fever has for some years been
looked upon as almost entirely a waterborne disease.
Among the medical men of the army, however, an
opinion has long prevailed that many of the cases
which are dealt with in their practice cannot be accounted
for unless some ageney other than water exists, This
opinion, coming from a body of specially trained sanitary
experts, each individual of which may be looked upon
as a Medical Officer of Health, doss not seem to have
attracted much notice outside. The much neglected
annual report of the Army Medical ']}r']-artnm:a[. con-
tains many well thought out reports on the subject.

! The question of making a profit by the use or sale of
exereta has been left entirely out of consideration in this

article,




But this article is not the place in which to go deeply
into etiological matters. Recent experiments, however,
have shown clearly enough that a community cannot
rest satisfied that it is {'.Ilt.s'rit:-]'nrl.mf merzly becauss
it may have provided a pure water supply for its
members. For all that, there is little room for doubt
that enteric is carried into ths human body mainly by
water in’some form.

4 The typhoid bacillus thrives for some time in organ-
ically polluted water, and, aceording to Busquet, more
especially in the sediment of such water. It also lives
in organic refuse of all sorts and in polluted soil. Major
Firth, Professor of Hygiene at the Army Medical School,
and his assistant, Major Horrocks, R.AM.C., in & paper
]]I’[‘.:—CE'1'I1|:I;1 at tha last (1902) annual meeting of the British
Medical Association,! showed clearly that it has more
viability under adverse conditions than had previously
been thought to be the case. It exists for weeks in
the soil, even when the soil is dried. It may therefore

be blown about from place to place along with bits of
fmces, dried earth, &e., especially in the sudden tem-

pestuous hurricanes of the Tropics. The Netley pro-

fessors demonstrated, moreover, that the statements
which have been made from time to time as to the agency
of flies in carrying about typhoid germs have founda-
tion in fact. The British army surgeons had in Egypt
and elsewhers reported the spread of enteric by flies,
and in the Medical Record for September, 1898, American

! British Medical Jowrnal, September 27th, 1902,

5

surgeons made similar observations. The reason it was
noticed so little in England is difficult to account for,
unless it is because flies are less common. It was well
known enough, by inference, to the army sick attendants
who knew nothing of bacteria. Some years ago in
South Africa a ward orderly pointed out to me what
I had often enough observed for myself, wviz., flies
pouncing upon enterie fwces in the bed-pan taken from
under a patient, and when driven off settling on the
milk cups, patients’ lips, &c. The thing was so obvious
that nobody seems to have thought it necessary to
prove it experimentally till last year. In Public Health,
December, 1898, is an account of a small experiment
of mine proving that flies can carry diphtheria baeilli,
and the Editor in a footnote thereto, shows that he,
at least, was familiar with the army idea that enteric
could be conveyed in the same way. In a paper on
the rarity of enteric fever in Sierra Leone, read at the
same meeting as Professor Firth's paper, I mention a
case in which it seemed that the typhoid bacillus
had besn carried on the person or belongings of a
woman for three months;before it got into}her system,
and caused an attack of fever.'

It is open to question whether the baeillus exists
long in any given volume of water—presumably, its
own poisonous secretions must be carried off and fresh
supplies of water, full of organic matter, provided in
order to keep it going for very long,

Az for the supply of baeilli from the human body
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for infection of water, soil, &e., they are excreted with
the fmces, and in pneumonic cases probably with the
sputum. Professor A. E. Wright and Major D. Semple

-pathologists of the Army Medical School—showed
some years ago,' moreover, that the urine of typhoid
fever patients contains the baeilli, and this has since
been confirmed by Dr. Horton Smith and others. It
may be 511]!]:10.“'-'.1, indeed, that, nwing to the indis-
criminate way in which people micturate in all sorts
of places, the urine iz the canse of enteric outbreaks
more frequently than the feces.

{ Any system of drainage for the Tropics, then, should
be caloulated to do away with the danger of direct
infection of water, soil, refuse, &c., by the fweces, urine,
or sputum of typhoid fever cases, and of their indirect
contamination by the bodies, or by the soiled linen of
such patients; this last resolving itself chiefly into a
means of harmlessly removing the water in which
patients and clothes have been washed.

Malaria.—Malaria iz only secondarily affected by
systems of drainage and sewerage, and then only
these be designed also to remove surface water. In the
latter case it may be expected that the drainage would
diminish the number of breeding waters for Anopheles
J|1|J:-'\I'1'L'|'-|t{|L’3,

Filartasis, Yellow - Fever, d¢. — The remarks under
malaria apply also to filariasis and yellow fever in con-
nection with the breeding places of their particular
mosquito hosts.

! Lancet, July £7th, 185

i

Dysentery.—Dysentery is supposed to be econveyed by
drinking water, but exactly to what extent and in
what manner has not yet been accurately determined.
Assuming that it is a waterborne disease, and that the
infecting material exists in the fices, the considerat ioms

applying to enteric fever will meet alzo the case ol

this complaint. Manson, in ** Tropical Diseases ™ (1900},
says, “ One thing, however, 1s fairly well ascertained,
and that is that these germs, whatever they may be,
are often introduced by means of drinking water.”
There is little doubt the disease is also conne

some way with insanitary conditions such as are apt to
be found in standing camps.' This fact has been recog-
nised ever since camps came to be written about. The
military writers of the eighteenth century and the last
century were quite clear on the point, and the outbreaks
;wummi sometimes to be unconnected with the water
supply. The bacteriology of the disease has not yet been
worked out—it remains to be proved whether there are
several varieties of dysentery—whether the ameba coli,
the colon bacillus, Shiga’s bacillus, Durham’s cocens, and
the other organisms put forward in this connection
various observers, are each or any of them (‘ll]nL“\.
related to the disease.

VAn old idea of
tery eould ba ht by using the same labrine ) i
patient. T ay be something in this. Ex ients on
animals have shown that the dizease can be inoculated per
pectum, The ubiquitous fly may therefore be a dysentery i
Iator in open camp latrines.
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Cholera. — Cholera is largely waterborne, In my
opinion, however, it is not exclusively so. Cases
coming from an infected place have been so long in
developing the disease as to lead me to helieve that the
victims had carried the disease about with them for
some time before they became infected,

The bacillus has, as far as is known, a feable sapro-
phytic existence, and scon dies out even in water.
An infected well does not long remain infections, though
nothing may have been done by way of purifying the
water. Here, again, the fwces are the principal (and
probably only) source of infection.

General Iil-health for Want of Drains, de.—In addition
to the above-mentioned specific ailments, thers are to
be borne in mind diarrheea, ankylostomiasis, bilharzia,
fevers of various unnamed kinds, diphtheria, sore throat,
tonsillitis, dyspepsia, ansmia, &ec., and general loss of
tone bringing about some of the above and the con-
dition known as debility ; some of these affections we are
accustomed to regard as signs of general ill-health,
most prevalent among people living amid insanitary sur-
roundings which encourage the growth of the bacillus
coli and various septic organisms, nematodes, &ec.

A well-drained, well-sewered locality will have a
purer, sweeter air than one badly drained, and though
we cannot say exactly why it is so, we are all of us
fully conscious of a general feeling of well-being when
we live in such a ]II‘U][’"[_\}" iit]ﬂiliili]l!l'i‘, whereas in the
close, heavy sensation noticeable in what we call an
Il[ihl‘?lh!]}' air we are prone to be lax, {]I‘.IJ[’{'S:HZ[[, to have

b

a bad appetite, and in a general way to feel, as we say
in the vulgar tongue, “ not up to the mark.”

Plague.~1 might have mentioned plague as indirectly
connected with insanitary conditions, dependent on
c|r."|i.r|.;1gt‘. and, more cli1'|:c-1]_\.‘. in connection with refuse
heaps and so forth, encouraging the multiplying of
rats and other vermin.

Having said thus much as to what we seek to avoid,
I may now mention the chief systems of drainage
and sewerage, from which it is open to me to select
the one which I consider most suitable to the needs of
the Tropics, beginning with the primitive forms of sani-
tation and passing on to the more highly developed
modern plans of dealing with exereta and other dele-

f‘.'J'iiIllS matter. b

Domestic DRAINAGE AND CONSERVANCY.

Households, Drainage of.—The following are the chief
household systems of conservancy, drainage, &e. =—

(1) The bush or open ground.

(2) The latrine trench, pit, or [1|.iI.C‘U.

(3) The river or sea.

(4) The ]\1'i\'_\'.

(D) The pail—with or without dry ecarth.

(6) The water closet riiﬁ:'IL:Lrgiu;_! into cesspool.

(7} The water closet, discharging into a water syatem.

(8) House drainage for surface water, slops, &c.

(9) Refuse, disposal of.

(1) “ The Bush.”— The bush system, by which is
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meant passing the excreta directly on to a convenient
plot of ground, is in general use chiefly, but not entirely,
among uncivilised communities. Inthose places, however,
in which it iz recognised among civilised people, it 1s
only for the use of the natives employed by the whites.

Even this system, bad as it may appear at firat glance,
is not quite so hopel : t be imagined, especially
in open country districts, where there is no ne sity
to accumulate excreta in one spot. It has been a
matter of surprise to me to find scarcely any feecal
odour in the neighbourhood of a good-sized native
village where this plan has been in vogue for years.

ch particular deposit of faces is removed so quickly
by various natural agents day by day that no great
puisance results. The evil of such practice is, of course,
that in the majority of cases the village is near a river
or stream, which is inevitably polluted.

When this plan is adopted for natives ruled by a white
community in a large town the conditions are different
and a good deal of nuisance results. The system has
been allowed not so much from um'.'illmg_r,m'-w of the
whites to provide proper accommodation for their
black servants and workmen, as from their inability
to induce the blacks to use amy accommodation so
provided. To a son of the plain or bush the departure
from the custom of attending to the calls of Nature in
a retired spot in the open air, in favour of our fashion
of accumulating our excreta in an odorous privy, is
most distasteful ; for that matter it is quite natural

in & man w does mot know or cannot bring himsel

11
to believe that disease may be caused by his practices.
The white man, therefore, adopts the lesser of two

evils, and in order to prevent the blacks from defiling

his premises, and the town generally, he appoints a

place a mile or so outside the town, a field to which the
native is ordered to go for his daily evacuations. Such
fields have been provided in some parts of South Africa.
Not many years ago near an important city in that
part of the world T ira;u]\'ulrm:lH_\' entered the * bush ™
when making a short cut across country, and I shall
never forget it. But as far as I know it was productive
of no evil to the inhabitants of the town, and then

no reason why such a place should do harm if care has
been taken in the selection of the spot. The danger
would be to other communities towards which this
place drained. To a smaller extent also villages and
farms near enough to be affected by heavy dust from
the field might suffer. . . . The users of the place
were not likely to bring back anything on their feet, as
they are more di:jn!:\'._ in respect to thir of that kind,
than Europeans. How the native managed on a dark
night or when he was ill I do not know. But it is not
my intention to advocate such a plan for general
acceptance ; mnevertheless, inasmuch as any system
adopted, must, I take it, provide for natives as well
as for ]'hn'upuur&ﬁJ it may § ill be found essential to
recognise and provide for some such practice when we
have to arrange for a large and intractable coloured

population which is very much averss te more civilised

customs,
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(2) Latrine Trenches.—The trench or hole in the ground
may be a privy or cesspool if it is large and used as a
permanent place. The latrine proper I take to be a
temporary excavation in the soil, intended to be filled
up again with earth after it has been used for a short
time as a receptacle for feces. It is mostly in use for
bodies of people suddenly assembled in places where
there are none of the ordinary conveniences available.
such as military camps, railway works, and so forth.

A trench abont 2 feet wide, 2 to 4 feet in dciﬂ.h, and
as long as may be required, is made in the ground.
The earth thrown out is the base for a screen of bushes
at the back, and a pole seat is fixed up in front.'
Latrines of this kind, but enclosed in a wooden fence,
were used in the Parks by the troops on Coronation
tlulj\' i 1902, In the .'Lr!n}' the usual order is that
every man should cover hiz own excreta with earth.
—this order is rarely more than half obeyed. A men
is also told off to visit the place at intervals and cover
up everything in the trench with two or three inches
of earth. This is never done regularly or properly
unless some one in higher authority makes it his busi-
ness to sec that the man does his werk. Separate
pits ought to be provided for urine, but they rarely are.

The users are apt to soil the ground with fmces at
the l‘.[i_f_;l‘.:; of the trench—the edges should be (;I|j]3]'ap(i
into the trench daily. The ground for a foot or so in

' % Regulations and Instructions for Enecampments,” Seetion
16. War Office, 1805, Eyre and Spottiswoode.
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front of the tremch is invariably soiled with urine,
this is covered copiously with chloride of lime or other
diginfectant powder daily, and finally with earth when

the trench iz abandoned, At night. the men are e\]}L,

owing to rain, laziness, security from detection in the
darkness, fear of enemies (ghostly and material), illness,
&c., to relieve themselves on the ground somewhers
in the direction of the trenches,

In South Africa I endeavoured to have this system
rigidly carried out in one regiment, and had urine pits
fairly close to the tents—nearer than the latrines. Men
in reliefs were told off to cover contents every half
hour in the day and put plenty of lime round about—
all in the hope of keeping off flies and dung beetles. It
was only by constant, wearying supervision that any
approach to efficiency was maintained.

If thoroughly carried out this system is the best I
know of for camps—but there should be some provision
for the night, and for urine more than the usual number
of pits. The carrying out, however, in this as in so
many plans, is just the dificulty. Well done it gives
rise to scarcely any nuisance in the way of odour, and
the excreta being buried on the spot are safely out
of the way of dn'mg harm—at any rate for some Limc,
as the ground iz not likely to be dug over until all
traces of the grave-like latrines have disappeared—and
with a suitable selection of site no danger need be
apprehended in the way of water pollution. Ill done,
the trench becomes an open privy with an infected
surface soil around it, the flies browse in it in the day
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time and occupy the men's tents at night. On visiting
a deserted camp during the recent eampaign it was
common to find half a dozen or so open latrines contain-
ing a foetid mass of excreta and maggots. This because
the r1-.~<|1un:~'i1>]e persens so often failed to c;mnp]_\' with
the regulations for encampments by filling in latrines
on the tl1-.im|'tll|':- of the troops.

Here we may leave this subject. It is not likely
that the latrine trench will be recommended for city
communities, for want of the ne ry waste land ;
withal it seems to the writer that a brief mention of
the method is not out of place in this article.

(3) The River System.—The river system—by which I
mean the passage of excreta by individuals direct into
a river or stream or into the sea—is common in some
parts of tropical Africa and Malaya. It still prevails,
too, in some English country districts and probably in
many other lands as well. In West Africa (among the
Mendi people in the hinterland of Sierra Leone for
instance) the people go into the stream when it is shallow
enough, at other times they parch on a rock or on the
bank. The more timid and retiring women and children
seem to prefer the wooded bank close to the water, and
in flood times, for obvious reasons, everyone favours
the bank.

In England I have come across some closets erected
over small brooks, and others on the banks, so that
excreta passed into the water. This procedure is
economical enough for the householder, but that is the
only thing that can be said in its favour. It is abso-
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lutely unsafe and ought soon to be a thing of the past.
It ia more insidiously dangerous than the pollution of
rivers by large volumes of sewage, in that it does not
usually create any obvious impurity of the water. I
have in mind now a rippling, clear-waterad brook of
the poetical type, with gravelly bed and fringes of
water g3, forget-me-not, &ec.; the sight of this
stream would make a wayfarer thirsty, yet it was,
and probably is, bsing steadily fouled throughout the
year in the manner above described.

The direct prassage into sea-watar is common near
the mouths of rivers and on the borders of creeks.
In primitive countries it is usual to go on to the beach
to evacuate. In the Malay country where towns are
built on ]:'Llu-ﬂ some little distance from the land, every-
thing goes into the water. In some other tropical
countries closets are purposely built in such positions
that the evacuations pass either into the sea or on to a
part of the shore which is daily washed by the tide,
This is the same as in Europe. of course, and we com-
monly lead the sewage of cities into estuaries, harbours
and go on. The evils thereof will be referred to under
lE]B }l!!lld |Ii n'l'll]]i“iil]l; BEW L LY

Some curious results of the survival of these customs
have come under my notice. In Malaya some natives
who had left the sea front to reside at the back of a

large town had erected little reticing houses on piles

on the land. The exereta dropped through the floor
on to the gronnd, where they remained in an unpleasing
l.]ci'l,p, r]‘llir} Hu['\'ll\'ﬂ,t Of a ]Eﬁ,]u_\‘ custom l"| -'Iisl):.‘-
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in the houses of many of the people; they are raised
to some height, and all sorts of rubbish passing
through the floor—sometimes purposely a mere lattice
work in the kitchen part of the dwelling—create a
foul smelling mess underneath the house: there is no
sea to remove the filth.

At one of our English seaport towns the same kind
of thing came to my knowledge recently. An old-time
small fishing hamlet on a creek had become part of a
large modern town. With the hui]iiing of sea-walls,
houses, rallways and =o forth, the creek had disappeared
as far as holding sea-water is concerned ; but the old
closets >||'|'ut1;,;u{i so that excreta might pass direct 1nto
the creele were still in use—the filth instead of going
out to sea accumulated on the dry land, a good deal
soaking into the ground and a friendly rain-storm

TEemOVIDE & Ji‘H ]{'. now a'll({ ag‘;Li[I.

The above methods take ne account of slop water,

which is generally, in places such as those described,
thrown on to the ground or into a stream.

We now come to something in more general use
among civilized peoples both in town and country.

(4) The Privy.—The privy, [1ri\'_'.'-rniddt;11 {or 1;::\.455)11}
varies in character. (The term cesspit or cesspool is
sometimes taken to mean only a pit which receives
matter (l.l"l.i.fl.i'd .!I]“? it' i!")ll] a ?iln-'l]l.\!r ]'Pri \-"\-' 0Or il'f)”:
a cloget.) It may be a mere hole in the ground or it
may be lined with bricks, cement, &e. It iz sometimes
a built-up chamber with its base at ground level or
raised a few inches from the ground. In short, we may
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say that the word privy includes any receptacle which
man can devise for the collection and storing of human
excretal matters; but for our purpose we may consider
pails as excluded from the above.

Arrangement is sometimes made for throwing ashes
and refuse, either or both, into the privy—the ashes
being supposed to absorb the fluid part and fo deodorise
the remainder thereby, inasmuch as the separation of
the urine retards decomposition.

Whatever particular form of receptacle be provided
it requires emptying at longer or shorter intervals
according to its size in relation to the number of persons
using the closet.

The removal of the contents is in some cases carried
ont 11)' the local Eiu.ll[tur]," aut]mrit:\', in others it 18 left
to the occupiers. If by the former, the emptying is
at stated intervals ; if by the latter, more commonly,
when necessary owing to the receptacle being full. The
interval, therefore, waries between a week and some
months, or even years.

A large hole in the ground, if the soil be porons and
not waterlogged, takes an astonishing length of timae
to get filled by one or two households.

The style of thing mostly recommended where privies
are to be used is a small watertight pit, protected from
the entrance of rain water and raised half a foot or so
above the level of the surrounding ground. Such a
privy is supposed to be emptied every week or few
weeks as the case may be.

Unless ashes or some drying absorbent material in
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considerable quantity is put into the privy the contents
are u!w;;}'s more or less fluid m\'ing to the admixture
with urine.

In the process of removal, the contents are scooped
by means of special shovels or pails into carts and dis-
posed of in one of many ways (when privately removed
they are sometimes got rid of either by burying or by
use as manure on the premises of the occupier; more
rarely by a destroctor). The ideal ecart for such a
purpose is watertight and covered—a lid at the top
permitting access to the interior. The methods of
ultimate disposal will be discnssed under the head of
municipal sewerage ; for the methods of the contractor
are much the same as those of municipalities in these
matters.

The evils of the privy system lie in the necessity of
removal of contents, in the danger of contaminating
well water by the pollution of the surrounding soil, and
in the production of an unpleasant heavy fmecal odour
in the air near the privy.

The watertight receptacle is the only variety which
could be safe, and it is very well in theory but is rarely
met with in practice; if watertight when first made
it does not usually remain so for long.'

' In soma Anglo-Chinese towns the Chinamen’s houses have
» marvellously built privy. The privy is in the basement of
the house and opens up ab the roof like a low chimney. The
usor squats on the edge of this chimney. The contrivance
rarely requires emptying. The Chinese object to our pails as
being offensive and entailing intrusion of scavengers into the
houses or premises where their women live,
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The removal of the contents is scarcely ever achieved
without fouling of the ground somewhere between the
privy and the cart or other place of destination. Owing
to the offensive odours consequent on the disturbance
of contents local bye-laws generally require the removal
to ba effected at night. As a rule the night-soil cart
has to remain in the street, or at least some distance
from the privy, and the soil is carried from one to the
other in pails, which are apt to be dripping small por-
tions of filth from their befouled exterior all the way.
The shovels, too, are always fouled. These evils are
the more pronounced when ashes have not been used,
and the privy contents are semi-fluid. Yet the average
householder is quite content when once the scavengera
have left his premises and the smell has died ont. As
to the carts, I shall have more to say further on.

A typical instance of the false security engendered

by a merely theoretically perfect system of disposing
of excreta was afforded me in South Africa—a case

where truly the eye saw not and therefore the heart
did not grieve. In a renowned National Hospital
the head surgeon (who left home to help the soldiers
and did yeoman service too) proudly escorted me
round his large establishment, and descanted upon the
perfection of the arrangements. Stress was laid on the
fact that all pails and pans of excretal matter were
mixed as to their contents with earth, and the mixture
carried away into the country to be suitably disposed
of so that no harm could be cansed to town or troops.
What I saw in one direction iz here detailed. The chief
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surgeon could never have seen it himself, I feel sure
(he had plenty of other work to do), and I am not aware
that he had any special conservancy officer. The pail
system (which is next to be deseribed in this article)
was in vogue. In a small enclosure behind the building
I found the establishment of the man whose duty it
was to empty the paile. It was within a few feet
of the main street on to which the yard door opened,
and there was the cart awaiting its burden. A stout
native was manipulating the pails. He certainly mixed
the contents thoroughly with earth. He worked,
st{mding among the earth, in a loosely made wooden
affair, much like those used by bricklayers’ labourers
for making mortar, and the resultant mud in the
pails was of similar consistence to mortar. He used
one shovel for everything. He fearlessly dabbled in
the earth. There was a sticky fringe a foot or two
in width outside the enclosure, The native was
actually walking about in this paste (which was
hanging about his feet like the earth does on a
1>!oug||_r|1m|,’;a boots). He made frequent jmu'nc_\-'s to
the cart and occasional excursions into the yard,
among the out-buildings near which was the hos-
pital kitchen — contaminated enterie-laden material
from his feet was being deposited in the street and
on the footway all day, and taken thence on other
fect to all parts, The native's home was I)[‘U]Jﬂb'l‘,'
fouled by himself.

(5) Pail System.—The pail is generally of iron, zine,
or galvanised iron, but wooden ones are also used.
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Practically it is a movable privy. Its supposed advan-
tage is that, for the purpose of emptying, it can be taken
away without disturbance of contents, and at the same
time be replaced by a clean pail. The pail is placed
under any kind of seat, and there are many contrivances
for facilitating access to the pail. Sometimes the pails
contain excreta alone, in other cases ashes, dry earth,
and so forth, are added. The ashes or earth may be
put in by each person using the closet, or at intervals
by some one told off for the purpose, or, again, by an
automatic arrangement. The houschold cinder sifter
may be so arranged that the ashes which pass between
the bars are conducted into the closet pail. A variety
is the Goux system, in which the pails are lined with

dry absorbent material. The chief aim of all these
additions is to render the excreta less offensive by
reducing the odour. Underlying this, however, 1s the
idea that whatever smells badly must be injurious to
the human organism. In reality, also, the covering of

the excreta prevents access of flies thereto.

The pail system' is that chiefly used in the Tropics
now, and it is largely in vogue at home and in non-
tropical lands. Indeed, in the form of the dry earth
gystem it has long been regarded by Anglo-Indians as
the ideal plan. The said Anglo-Indians as well as the
Anglo-Malayan and the rest of the oriental and occi-
dental British exiles being mostly men of intelligence,
leisure, and comfortable pecuniary circumstances, have
been able to ensure perfection in the carrying out of the

! Qommodes are ineluded in this system. Further reference
to them is on page 48.
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system, each in his own house. Odour is reduced to
a minimum, excreta are removed daily, there is nothing
to get out of order. The said exile sees the plan in
use in barracks, where strict supervision results in some
amount of suecess in the attainment of the ideal aimed
at, His own immediate surroundings are free from
nuisance. He is happy.

Not long ago in a castle on the West Coast of Africa,
I saw a pail closet which opened at the back on toa flat
roof for collecting drinking-water—both the roof and
the closet floor were on the same level. On my sug-
gesting that this was rather a dangerous thing for other
people, though convenient for the persons using the
closet—I was told that So-and-So was “a very careful
man.”” Dysentery and various fevers are not unknown
in the part of the world I speak of. For aught I know
the arrangement above detailed still exists. Buch
frghtful death-traps are common all the world over
if looked for. I mention this case merely in illustra-
tion of the unwarranted confidence of pail users—man

is not individually altruistic with regard to his sanitary

arrangements.

8till, there is o good deal to be said for the use of
pails, especially as regards the householder, provided
the |}ﬂilﬁ fit the seat: that ﬁm‘v are of such r-hupe and
so accurately placed that fweces and urine do not pass
outside as well as inside, thus fouling the pail and the
place on which it stands ; that they are never filled =o
full that the contents s]op over the sides of the 1)ui|, in
the course of removal. But as a matter of fact these
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conditions are scarcely ever fulfilled among the lower
classes. The combination of care required to make the
method successful can hardly be hoped for, Thus
{1) The pail-maker must supply a properly shaped
oblong pail with an anterior lip projecting well under
the front of the seat and a handle behind. (2) The
builder must make a water-tight receptacle for the pail,
it must slope backwards and converge into a drain or
catchpit. In the centre of its floor must be a slot
into which the bottom of the pail fits accurately, but
easily. (3) The carpenter must fit the seat so that the
hole accurately corresponds with the centre of the top
of the pail. (4) The place shonld be easily got at from
behind and the posterior opening shonld be large enough
to admit of the removal without tilting of the pail.
(5) The man who changes the pail must do his work
punctually at the prescribed intervals or the pail will
overflow. (6) In putting in the empty pail at night
he must be careful to fit it into its slot. (7) Each person
using the closet must be careful to do so in such a manner
as to make sure that the pail is receiving all the fmces
and urine passed. (8) The number of persons per pail
must be limited.

Now if we take the trouble to visit a dozen or so
pail closets in suecession we shall certainly find : here
a round pail with no handle; here a pail with a dent
in the side causing a leakage; here a pail receptacle
which is either bare earth or cracked masonry, sloping
anywhere but towards a drain or pit and so sitnated
that the most patient scavenger finds it difficult of
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access for changing pails; in another closet there is
no spot marked for the pail to stand on, it has been so
carelessly placed that only one half of it is under the
seat hole and excreta are on its sides and on the floor.
The next place is even worse, the pail has been forgotten
altogether, one has been removed and no fresh one sup-
plied—the people use the closet all the same; here a
pail has evidently not been emptied for weeks, and
is overflowing, while in the next house one iz in the
same state because too many people use it; here is
8 high seat and no foot rest so that the user is tilted
forward and his motions are apt to go behind the pail.

Supposing the dry earth system to be in use a diffi-
culty of its successful :lpplit'u!iml to large communities
lies in the fact that ignorant, very busy, hard-worked,
or poor people, especially natives, will not take the
trouble to use the dry earth, even if it can be had for
nothing ; and as far as my experience goes, it is by no
means the rule to find dry earth at hand in barracks,
civil and military hospitals, private houses of the better
classes, schools, &c., where the conditions are most
favourable and efficient working of the system might
be looked for.

There are serious disadvantages of the pail system
to be mentioned under the head of municipal sewerage.

It is seen then that there is much to be said both
for and against the pail system as far as regards house-
hold arrangements.” For the ordinary run of people,

! The pail system makes no provision for waste water,
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natives particularly so, it is not sufficiently automatic ;
it requires too much care and thought on the part
of individuals. But in theory it is good. The reader
will perhaps say to himself at once: but is there any
system which will work perfectly without the exercise
of great care by the people who are utilising it? To
this the reply is: perfection can be aimed at only, it
will never be attained absolutely.

The system which will commend itself most, which
comes nearest to perfection, will be such a one as will
be least likely to get out of working order, which can
do least harm under the circumstances in which indi-
vidual control is wanting. It may be that in some
conditions of life this would be found in the pail system.
1 am, however, rather anticipating conclusions, and
will pass on to the next in order of the list of systems.

(6) The Water-closet with Cesspool.—The water-closet
discharging into a local cesspool—that is to say a separate
cesspool for the w.e. or w.c.s, of each house or group
of houses.

To give details of the varieties of water-closets would
be beyond the scope of this article. Suffice it to say
that the water-closet is a mechanical contrivance in
which deposited excreta are flushed away by water

into pipes which lead to some larger receptacle—in this

case a cesspit not very far away. The water may be
thrown into the closet by hand-bucket or by pulling up
a valve which liberates water from a tank. The closet
may be for one person only to use at a time or be a
trough which more than one can use.
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The essentials of a good water closet are :—

(1) The pan should be smooth and non-absorbent,
g0 that it may not become offensive owing to adherent
or absorbed fmeces.

(2) It should be so fitted to the drain pipes that it
does not leak.

(3) It should be trapped by a bend in the exit pipe m
order that the water in the bend may act as a seal to
prevent foul gas coming from the drain pipes into the
closet.

(4) On the side of thiz trap farthest from the closet
should be a ventilating shaft leading into the open air—
this to prevent gas at high pressure from forcing the
trap. The ventilator should not open near a window or
chimney.

(5) There should be an adequate supply of water
for flushing,

Providing a closet fulfils these requirements, and is
carefully looked after it iz not likely to be a source of
illness (our chief consideration) or even discomfort.
Any reputable builder nowadays would construct such
a closet as a matter of course if ordered simply to make
a good water-closet.

There is no objection to pouring slop water into the
closet provided it is not thrown in in such velume

that the closet-pan overflows,

As for the remainder of this system, the drain pipes

should not be too large in proportion to the size of the
closet, They should be of smooth glazed earthenware,
properly fitted, the joints cemented, and the pipes set

;)?

in cement, There should be a second trap near the
cesspool—the cesspool should have a couple of venti-
lating shafts. Pipes from the sink or from a second
clozet should join obliquely in the direction of the
flow, and, preferably, with a slight fall into the principal
pipe.

The cesspool is usually a roundish bricked pit. It
is supposed to be cement-lined, or to be of impervious
bricks set in cement, that is to say, water-tight. Need-
less to say, it rarely iz water-tight. The cesspool is
coverad with a slab of stone or sheet of iron, and over
this a foot or so of earth is piled. The cesspool may
be emptied by private arrangement with men who
make a livelihood by removing night-seil, and as a rule
please themselves as to the mode of removal and the
ultimate disposal of the soil. In some places the local
sanitary authority empties cesspools periodically, or
when requested. In actual practice the cesspool is
cleared out at much longer intervals than it is supposed
to be. Inspection manholes are not generally pro-
vided on the drain pipes leading to cesspools ; therefore,
there is no indication except the overflow of the w.c.,
that the cesspool is full. There is, however, no reason
why an inspection hole should not be provided in order
that the state of affairs in the cesspool may come to
light before the catastrophe above mentioned oceurs.

The things to be said for and against the w.c. and
cesspool combined may be summed up as follows :—

(1) The excreta are removed at once.

(2) Flies can gain little or no access to them.
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(3) There is no stale frecal odour making the air
unpleasant.

(4) There iz no daily danger of polluting the ground
as in conveying pails, &ec., to a cart.

(5) The slop-water may be allowed to go into the
w.c., or direct into the cesspool.

In fact, all the evils of the pail system are absent as
far as the closet is concerned, and provided the thing
is in working order. But it is very apt to get out of
order through misuse (see the next section), as well
as from faulty construction. A special evil of the
system now being dealt with lies in the clearing out of

the cesspool. True, this is not done very often, and
is therefore, in that respect, less dangerous than the
frequent removal of pails. But the clearing out is

such a difficult performance that it cannot well be
done without fouling the surrounding ground, the
carts and so forth. The least objectionable system
would be by a fixed pump, high enough to pour the
contents of the pit directly into a water-tight cart,
and having a drip-catcher leading back into the pit;
but in the majority of places the pit is so situated that
a cart cannot get near it. For all that, the w.c. and
cesspool is the best of the systems mentioned here-
tofore.

Cesspools and Wells—There is one danger which
ought to be mentioned, viz., the pollution of wells,
But this is not an essential part of the system—for
the well situated dangerously near to a privy ought
not to be used. For that matter no drainage plan that
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we know of is safe unless it is properly carried out,
and this I shall have had occasion to remark more than
once in my article.

The Life of a Cesspool—When a cesspool is situated
in porous ground and is not water-tight it lasts an aston-
ishing length of time without requiring to be emptied.
In fact, it would almost seem that in some cases they
never would really require clearing out at all, as they
contain little more than water. It iz not an unusual
experience on taking over a house on hire that the
outgoing tenant is not quite sure in what part of the
grounds the cesspool is to be found.

Pathogenic Germs in Cesspools.—As to how long patho-
genic baeilli live in these places we donot know, but prob-
ably not for verylong. Manson' says that the embryos
of the ankylostomum will not live in the excreta fer-
mented and rotted in the store-pits of the Chinese—
the case, however, is not quite the same, as the Chinese
pita may not be having continual additions of fresh
fwces like the cesspit.® The cesspit may be looked
upon as a septic tank, and, conversely, we may regard
the modern septic tank as a glorified cesspool.

Defence of the Cesspool.—I may say that I think the
danger to health from cesspools—except as regards
contamination of drinking water—has been much over-
rated. More, I am not aware that actual specific
illness has ever been definitely traced to cesspools,

148 Tropical Diseases,” 1900, Cassell and Co.
2 See, however, paga 51.
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except when drinking water has been polluted.! I would
go further, and say that in those places in which there
18 a pure supply of water through pipes, ie., where
well-water is not used, where the soil is porous and
not water-logged, where the cesspools are not too
close to each other, and where they have 18 inches to
2 feet of earth above them, the cesspool of itself does
not constitute a greater danger to health than do
drain pipes and sewers ramifying in the soil. In
hoth there is danger of the water-pipes sucking in
deleterious material. For that matter, it seoms un-
desirable that the water-pipes should be put under
ground af all in towns. T should say that in such
cesspools the amount of brick or stonework about the
pool ought only to be just sufficient to preserve

its form and prevent the earth from obliterating it by
falling in. Rideal says that “in towns, the crowr!v-
ing together of cesspools renders a large area of soil
water-logged with black and feetid matter, which under-
goes little or no oxidation”; and ““at Hampstead

. « . . the carth and often the basements were
heavily infiltrated.” On what grounds the statement
i3 made does not appear, but if anyone watches the
taking up of pipes in the streets of London now he will
find the soil is still black, water-logged and feetid, even
in the best streets—possibly owing to the low elevation
and the nearness of the river. As for basements, in

! 1 refier here to proper cesspools and do not wish to exculpate
mere uncovered holes in tlhre ground, for in such places mos-
juite larve are apt to flourish,
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the house in which I am writing the cellar is just being
cleared of sewage, which has got into it from a modern
drain pipe which choked and burst.

For all that T have said above I am not disposed to
advocate cesspools for general use, especially in large
towns, if any better system can be found. I am aware
too that to commend cesspools under their own name
is a bold procedure, but as before stated it has yet to
be shown in what way they are necessarily harmful—
more harmful, that is, than other systems. Farther on
we shall see that more fashionable modern plans are
also likely to foul the drinking water, and that on a
more extended scale than the cesspool. For after all
an epidemic (of enteric for instance) is not looked for,
or at any rate it would be of slow development, in a
cesspitted place. A household only or perhaps two or
three families would be afiected by the pollution of one
well (I am assuming that cesspools would not be placed
near public wells), whereas a poisoned river or reser-
voir may attack large numbers simultancously, eg.,
the Maidstone outbrealk.

Complete Water System. — Professor E. A Parkes,
F.R.8, wrote in his * Manual " goncerning the
removal of excreta by water: *This is the cleanest,
the readiest, the quickest and in many cases the most
inexpensive method,” but he modifies this statement by
pointing out some dangers in the water system.

Manual of Practical Hygiene," E. A, Parkes, J. and A
Churehill,




32

(7) The Water Closet Discharging into a General Water
System of Sewerage, —This, the last system to be
described, is that mostly in use in European countries ;
for large towns and under suitable conditions it is
probably as perfect as any at present known. Any
evils lie not so much in the house portion of the
drainage as in the municipal portion—the main sewers,
that is, and the outfall. But the drains just outside
the house are liable to get out of order. Once the
pipes are put down they are rarely taken up again or
examined unless sewage appears in the basement or
somewhere else on the surface—perhaps the whols
system is blocked and the closet pan cannot be
emptied. In the latest made drains, however, inspec-
tion manholes are provided and the choking nuisance
thereby mitigated. But anyone who takes the trouble
to go and see them taken up for any reason will
become aware that drains which do not leak somewhere
are not very common. Theoretically, the pipes are
close fitting, sealed with cement, laid in a firm bed,
and, moreover, a bed which is equally firm in all por-
tions of its extent—a very unusual condition it may be
thought. Practically these things are only partially
existent, the pipes sink in parts and break, &e., so that
danger to water supply is nearly as bad as in the case
of cesspools—in some respects warse, owing to the falss
sense of security engendered, E]i'.rmitt.i.ng wells to be
too close to the drains. The drains are not infrequently
near to the water pipes too. Fortunately, water pipes
are of metal, and not likely to be broken, but under
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the head of “ munivipal sewerage™ will be described
a way of contamination of pipe water by sewage.

The things to be said in favour or disparagement of
the method—as regards household drainage—are the
same as those mentioned under system No. 6, except
that in the present case there is no cesspool to be emptied
on the premises, The water closet shares with all the
sanitary appliances the liability to go wrong owing to
misuse.

The Closet at its Worst.—To understand what frightful
objects water closets may become we must go into the
habitations of the poor, who after all form the majorty
of the population, and are the most prone to suffer from
zymotic sickness. It is the exception to find an efiective
water supply or adequate flushing arrangements; a
clean pan is most unusual; everything which 0l1g11t
to be is not; the pan is of old pattern, badly joined
on to the pipes, perhaps not trapped ; the closet is most
likely used by several families, it is consequently
nobody’s business to look after it ; the pan is half full
of foul matter; the closet floor is wet with urine, so
is the seat; possibly there are faxces on the floor owing
to someone's objection to using the wet seat, so that
altogether what ought to be a model appliance is an in-
different privy. If a trough had been supplied matters
may not be quite so bad, but this is unusual in private
dwellings or groups of dwellings. The habitation of the

poor man in a town consists generally of one or two
rooms in & house formerly occupied by one richer
family and now given over to as many poor families as
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can be got into it. The provision of increased accom-
modation is unusual except under legal compulsion,
and the consequences are as stated—with all due respect
to some of the more enlightened Councils.

Obstruction of Closets by solid Objects.—A great diffi-
culty about w.c’s generally is that the uneducated
clazzes rarely understand anything at all about the
construction of such an apphiance. They regard the pan
as a convenient hole in which to dispose of all sorts of
t.l:in_x_:.-; which such a contrivance is quiltr unable to
deal with. The result is that pipes burst, or excreta
cOma l!umug_fh '\.‘L:nli]:l!l)r:a: rl',l_(urg[l'ufe into pans, de.
If none of these things happen insanitary fouling of
the soil is caused every time the pipes have to be taken
up in order that the obstruction may be removed. In
large institutions, barracks, &c., this is a constant source
of trouble, expense and annoyance. If such things
happen among disciplined bodies, where sanitation is
being constantly practised in sight of the men, what
must be the state of affairs in an i]’l’l!:—il]ﬂ[]:—ji_hk'.__ OVer-
worked, poverty-stricken community., In barracks, for

ance, the soldiers themselves take it in turn to form
members of fatigue parties told off to clean latrines daily,
yet the records of any Royal Engineer District Office
will show that drains are again and again blocked by
articles which ought not to go into them at all—and
this in spite of the fact that the soldier is often n
to pay, in the form of ** barrack damag a share of
the expense of the clearing operations entailed by the

ir111)r01n'r use of the w.c.’s. Fersonally, I have seen
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taken out of drains in barracks such things as, among
others, bottles, jam tins and pots, glengarry caps,
linseed poultices on tow, woollen socks, broken tobacco
pipes, mutton chop bones, &c. On one occasion I came
across a man in the act of endeavouring with a stick
to induce a pair of trousers to disappear out of his
sight down a w.e. Nothing remained in view but a
piece of one leg, and the rest of the garment having
gone too far to be drawn back, the delinguent was in
a hurry to hide the evidence of his crime from any
responsible person who might identify the trousers. I
say delinquent, because there was a large notice paper in
the closet promising punishment to anyone who should
so misuse the appliances provided for his comfort and
good health. Where troughs are used, as in some of
the barracks, instead of single pans, there is less liability
to obstruction inasmuch as the pipes are larger.

The point intended to be emphasised by the above
is that all the known systems are far less perfect in
practice than in theory.

The good sanitary appliances of modern type, which

| expenditure of large sums of money to begin
with, require intelligent appreciation on the part of
the users, if they are to be any better in practical value
than the primitive means of our ancestors. When the
school authorities take to teaching elementary hygiene

properly to children we may hope for some i!upro'\'e-

ment. Probably modesty will for a long time to come
prevent us from instructing children in the art of safely
:‘Emu\']ug excreta.
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Religious Difficulties.—A difficulty about the using
of any sanitary appliance in the Tropics is the religious
one. The great Moslem sections, for instance, object
more than the rest of us to being soiled by urine, even
if it be their own. No good Moslem would squat on
a soiled stand—the Mahomedan does not sit down in
the European fashion to void his excreta. Therefore,
the stand must be kept clean for him, because, although
he dislikes filth he also dislikes removing it. Still,
something must be done; excreta must be removed
in such & manner as to cause the least harm to the
mass of people.

A Moslem Privy.—Although the Islamite prefers to
find a secluded pla,c.e and there deposit his excrement,
he does sometimes build a closet, generally for his
women folk. I have seen such in the shape of a cess-
pool as privi—a deep hole in the ground. The hole
had a small surface opening, and around this a raised
mud wall on which the users could perch. There were
generally a couple of mud steps leading up to the wall,
and the latter was about 8 inches wide at the top—
the top was dry and invariably more or less polished by
the feet of the people. When the pit was nearly full
it was filled up by demolishing the wall and steps on
the top of it, and a new site was found for the privy
hut. One privy lasts a long time, as it is not lined in
any way. No danger beyond any which may be sup-
posed to be conducted aerially can arise from such a prac-
tice in a country village unless water is contaminated.

Before deciding upon any plan of house drainage
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it will be well to consider the various municipal sys-
tems, for the two are bound up together. I have
first, however, to say something about house drainage
for surface water, slops, &o. A few lines may be devoted
also to the subject of solid refuse.

(8) Household Drainage for Surface Water, Slops, dic.—
This is not much less important than the matter
already discussed. In Europe the surface water is
sometimes conducted into the house drains (more par-
ticularly the water off the roof), and the slop water
usually is—special provision being made for storm
water. In other cases the surface water is dealt with
separately—where one of the dry methoeds 13 in use
it must be so. When the roof or the surface water
ig admitted into the drains it helps to flush them and
carry along the contents, The storm water of most
tropical countries is, however, so immense in volume
and so sudden in its coming that it cannot be treated
exactly the same as in Europe; the drains and sewers
would inevitably burst or overflow unless they were
made so large that the contents would be stagnant
when the storm water was not present. Moreover,
there is the dry season to be reckoned with—a period
during which there will be absolutely no water in the
drains except such as may be artificially supplied.

Where there is any provision for waste water in the
Tropics beyond that provided naturally by the lie of
the ground and the wearing effect of water, it usually
takes the form of a svstem of open surface drains,
general more or less imperfect; but where such




drains are well laid at a proper level and plentifully

supplied with water for the dry season, they are mot
productive of a great amount of smell, nor, as far as
we know, of disesse, They have the merit of simplicity

—a great desideratom among natives' — and the only
thing necessary to keep them in order is an occ:;::iun;ﬂ
brushing. It is tcue that the people throw all sorts of
rubbish and filth into them, but this is in a way a good
thing ; it prevents them from committing worse evils.
The heuse druin begins in an outdoor shallow convex
slab or sink at the ground level, and on this the native
cleans fish, vegetables, &e. In the better-class houses
there may be a sink inside the kitchen and a pipe there-
from through the wall to the head of the surface drain.
Surface water from the grounds and the reof is con-
ducted into the same drain, which it tends to flush and
keep clean. The house drain joins the street drain at
the side of the road near the house ; it passes below the
level of the footway, and in this part of its extent is
usually covered with a board or slabs of stone. In a
well-ordered community the householder is responsible
for his house drain. It is, of course, essential before he
assumes this responsibility that there should be a strect
drain (not by any means a universal reality) into which
he ean lead his house drain. In one eastern town in
which I was for a short time Health Officer, I found
that the Municipality had an elaborate code of bye-

laws dealing with drainage. There were all sorts of

'T use the populsr misnomer—native—to signify coloured,
uncivilised, or partly civilised people,
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printed forms of summons, from which one could be
selected to meet almost any case. These were served
on the householder or landlord as the case might be,
by the Health Officer. A man would be called upon to
fill up a pool or an old well in his garden or yard, to
provide a proper drain for his yard and house, to keep
the drains clean, remove rubbish, cut down obstructing
grass and herbage, and so on. If he passed the time
of grace without complying he was brought before the
magistrate, who gave an order, a fine and costs, with a
cumulative penalty for neglect to comply. 1f he still
failed to comply, the work was done by the Munici-
pality, and the man charged for this in addition to his
fines. The last resort was rarely required. Under this
system, vigorously but tactfully carried out, great
reaults were obtained from the natives, and, more,
the people were educated up to knowing that somet hing
also was due to them. The Municipality was being
continually called upon by individuals to fulfil their
part of the contract and make it possible for the
people to comply properly with the bye-laws.

As far as I am able to judge, I should say that the
manholes over the mains in the streets of some of our
u|_1-[‘l+-|1:11l‘. towns are more offensive than the open
drains above deseribed.

There is no reason why the street drains should not
be covered in the greater part of their extent; as a
matter of fact, in the town spoken of above, the terminal
portions of the surface drainage system were built-up
and clogsed-in channels the same as ordinary sewers,
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and so arranged that a man could walk along them,
for inspection purposes, by a footway inside.

West African Lethargy.—In a West African town,
notoriously unhealthy, I saw a large well-built main
surface drain, which had been made by cementing the
bed of the local stream. This was evidently the result
of & mere sanitary spasm; I found the fairly perfect
drain blocked by rubbish which one man eould have
cleared away in half-an-hour, and no attempt appa-
rently had been made to get house and street drains
made to culminate in this large drain. West African
lethargy had prevented more being done; within fifty

yards of the cemented main was a long virtually stag-

nant ditch, simply swarming with Anopheles larvee.
In another West African town I saw many places in
which such drains as there were in the streets had been
in some places purposely dammed by the people in
the adjacent houses, in order that they might have a
handy water supply during the rainy season.

(9) Solid Refuse.—Solid refuse is sometimes thrown
into built up * ashpits ” or © refuse pits,” * middens,” or
whatever they may be called, to be removed when the
receptacle is full. This system was usual and is still met
with in England, but iron-bins are now more common.
A later development is the provision of a pail for each
house ; the pail is put outside the house every morn-
ing, and the passing scavenger empties it into his cart.
This last was the practice in the enlightened eastern
town before alluded to. In most tropical places, how-

ever, a8 in many British towns, a good deal of the
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refuse is simply thrown in a heap on the ground—for
all people seem instinctively inclined to accumalate
refuse in one spot, presumably only to get it out
of the way Some careful householders make a
practice of burying the refuse in the gardenm ; others
the most sensible of all, it may be thought, burn
it. Burning is fairly easy in a kitchen fire where coal
is used, but not quite the same in the outdoor wood
fire, or wherever there is no grate—it is not likely to
be done by a native, inasmuch as it would not only
take time and trouble, but increase his consumption of
fuel. The best practical method is the large iron pail
or tub, preferably with a lid to reduce smell, prevent
access of disturbing wind and keep off flies, chickens
and children. Unless the method iz made compul-
sory, and none but Municipal pattern pails allowed, it
has elements of failure. The houscholder will substi-
tute a box or basket for the pail; he not infrequently
will deposit a heap of refuse on the bare ground in front
of his house—this last is productive of much nuisance
and street puilut.ion; when not promptly removed by
the Municipality—and, in my experience, Municipal
servants often do their work even worse than contrac-
tors—the heap of rubbish i1s spread all over the street
in the course of the day, a few fowls and an infant or
two are usually to be seen amusing themselves with it,
and, on the whole, it might as well have been left on a
refuse heap in the garden or yard.

It is well to remember that fecal matter is not in-
frequently found in the refuse pail.




MUNICIPAL SEWERAGE AND CONSERVANCY.
Parr 1I.

TeE systems to be dealt with under this heading
are .—

(1} The privy.

(2) The cess-pit.

(3) The pail or dry-earth plan.

(4) The complete water system—main discharging
into :

(42) The river or sea.

(48) Bludge tanks.

(4e) Septic tanks.

(4d) Irrigation farms.

(5) Waste water removal.

(6) Refuse disposal.

(1 and 2) The Privy or Cess-pit emptied Municipally.
—The privy or cess-pit may be emptied periodically
by the municipal authorities. In such cases specially
constructed carts are used. It is essential that the
carts should be water-tight and not be filled so full
that the contents can wash over the sides when the
cart is in motion. The provision of a good cart is a
fairly simple business. The transferring of the privy

or cess pool contents to the cart without fouling the

surrounding ground is a less easy matter, and it is
more difficult with the privy than with the cess-pit.

Equally diffieult is it to transfer the contents of the

13

cart to the [||:|c'-' designated for their reception without
]mlfulim_r the soil on the road.

An Urban Council in 1903.—A day or two ago |
examined the appliances of a District Council in a
place where a slight patchy prevalence of typhoid has
been going on for some time, and has been quite fathom-
less as to its origin as far as the local sanitary authorities
are concerned. The water supply is beyond reproach.
At might I witnessed the mode of using one kind of
cart, and next day inspected the vehicle. It was what

is vulgarly known as a * tumbler,” and consisted of
an iron tub more or less in antero-posterior section
shaped like the letter U. It had an iron hid covering
the half and b'mg:-d on to a bar across the middle.
Four o]’|ill|lill'}' two-gallon hand-buckets were dang Eng
from a rod at the back. Sticking out of the tub was
a sort of gigantic soup ladle for transferring the con-
tents of privies and cess-pits to the buckets, or directly
to the tub. FExcrementitious matter was evident on
most of the outside of the external posterior half of
the ecart, to say mulhi:ll;_r of the buckets. The ladle is
always foul and is earried fearlessly about.

A Modern Juggernawt.—This insanitary Juggernaut
travels about the streets and the suburban lanes as
well as through private grounds, dropping death-
dealing germs wherever it goes from the ladle, the
cart, and the buckets ; the boots of the workmen in
charge assisting in this lethal work.

The distance to which infective urg:mirims may be

carried indirectly by such means is incalculable. Motor
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cars, waggons, carriages, cycles, horses, flocks of sheep,
cows and pedestrian human beings are travelling along
these roads daily. No wonder, then, that the first case
of typhoid fever in a village is often a puzzle to the
local doctor. In the summer the dried enteric germs
are no doubt whirled about the roads in all directions,
to the danger of the occupants of the neighbouring
houses. Yet the Council responsible for these things
is quite pleased with itself. It has buried its head in
the sand and is not afraid. Meantime the innocent
ratepayers bear the expense of these contrivances for
reducing the population. In this case it would be
much better if the Council did not worry people about
their cess-pits, for the less frequently they are emptied
the safer the people will be.

An Improved Cess-pit Cart.—But the Council has got
some new pattern carts which have been in use along
with the others. One is for emptying (!("F-F--IIDQ’I]_"-, This
cart iz a large oblong iron bhox with a =mall circular
opening at the top. As accessories there are (1) a
hand-pump, (2) two lengths of hose which serew on
to the pump after the fashion of fire-engine hose.
The pump contains a residual small amount of sew-
age after use, and in removing the hose from the pump
this runs to the pround alomg with some from the
hose-pipes. The latter are wound round an axle on
two wheels, and so trundled along with the ends open
and dripping faecal and urinary matter about.

But how is the cart emptied ! Not by the pump
and hose, but by an escape tube in one corner of the
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floor. The hole which admits sewage into the tube
is closed by a plug screwed down tightly and capable
of rendering the cart water-tight if no rag or such-
like substance intervemes, On raising this plug the
contents of the eart splash out through a leather pipe
about two feet in length. The plug, which is attached
to a rod which can be worked by the driver of the cart,
is then screwed down and the cart moves off with a
certain amount of dribbling going on from the leather
outlet tube. One cart had no leather tube left; it
had been worn off and not renewed. If the contents
of cess-pits are dangerous, in regard to specific infec-
tive disease, in the same way as privies and pails, these
carts are a long way from perfection. For ail that, they
are o little improvement on the * tumbler™ and,
used by a working party of careful bacteriologists,
might be fairly free from danger—as least as far as
street defilement is concerned.’

A South African Horror.—But I saw a similar vehicle
in & South African town noted for enteric fever, a
place where the cemetery proved too small for the
British victims of enteric during the late war. By way
of showing how objects designed for a beneficent pur-
pose may turn out the very reverse of beneficent in
practice, I will describe the operations of this Bouth
African cart. The only differences between it and the
one above mentioned were that (1) there was no pump

or hose, as the cart was used for contents of pails which

' The carts bear the name of s well-known maker, snd are
thought to be of quite moedern, improved type.
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were emptied into the top opening by hand; (2) the
plug for the exit hole, instead of screwing down, was
pushed into the hole and the handle of the plug rod
was caught in a motch to hold it steady. Owing to
wear and tear the plug had become loose, This fright-
ful object-lesson of the evils of sanitation in unen-
lightened hands was in the charge of two negroes.
What presented itself to my senses when first T en-
countered the thing was a foul-smelling cart covered
with faces, and flies battening thercon. One negro
handed up pails, which were upturned by the other, and
the semi-fluid contents emptied on to the hole, most
of the stuff going through and some on the level top.
But the most awful thing was that the loose plug allowed
a steady trickle of sewage from the cart : and g0, enterie

ging at the time, a trail of enteric excreta was being
laid from house to house, street to street, &e., daily.
[ ed the man on the cart if he could not close t}-u'
exit hole. He promptly seized the handle and j:lrn]|1c~ﬂ
it down forcibly, with the result that the plug slipped
out of the hole and in a twinkling several gallons of
fresh excreta were on the ground. No privy of the
old capacious pattern could cause more harm than the
above-mentioned eart. . For after all, the much-abused
privy such as we see now in the grounds of old-fashioned
farm-houses, was a real cess-pool in the shape of a
large cavity below the surface of the ground. Tt may

be said of it, as in the case of the eess-pool system

proper, that it is in reality the much-vaunted septic

tank on a modified scale, and with an insufficient amount
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of water. It is an IITIpll‘.E’lSEiI]'lt p].‘![:{! to sit in as a rule.
It was so rarely emptied that it is very doubtful if
enteric bacilli would survive (among the other organ-
iams which flourish therein) from one clearing date to
another, whereas this cart meandered round every day.

The Council’s Soil Carts in relalion lo Food Supply.

Now, what becomes of the contents of the carts !
The e usnally taken out inte the country and emptied
on to the land, either |]':rc~|'r|_\'1 or after being accumu-
lated and somewhat dried in tanks, heles in the ground
or banked up earthy enclosures; in other cases they
may e vmptiw! into the sea. In the [J;lrljl'lllil'l' p!.'.u +
referred to as possessing the tumbler they are taken
to some small farms and market gardens just on the
fringe of the suburbs, and there turned on to the grou
the :|3_Yriul:l11|]';|] t:ul[]]lllltlii}' being \\":”in; to allow t
provided there is nothing to pay. We get our spring
onions and lettuce from the gardens—also a few very
fine strawberries. We must take plenty of vinegar
with our salad, and give up the plebeian habit of cating
plain lettuce and onions with bread and butter—we
must alzo avoid Ereen aandwiches at 1;5\'11;.t'.-=, &e.

(3) Municipal Pails and Dry-Earth. — As to the
ways of a local sanitary authority (or contractor) with
n:;,;unl to the lmi] system, either with or without tlr_-\.'-
earth : one way has been mentioned above—the carts
described are used to empty pails into. In the Tropics
the pails are generally washed, and very often this
washing is done somewhere quite close to the closet,

50 that it constitutes a danger and a nuisance.
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In Singapore and some other places the large (munici-
pal pattern) pails are taken right away into the country,
where t—ln‘-}' are {’.mptied. washed and dried in the sun.
Meantime a clean pail takes the place of the one re-
moved, and ig in its turn removed next day.

The Commode—But the better class of Europeans,
and some of the Orientals,’ in Indian, Malayan, and
other Eastern stations, have an 4;1-1]ir1-¢r_\.- commode
for each person. It 18 situated usually in the bath
room, which is a brick- or cement-floored room in the
basement, and has a drainage hole leading to the outer
air; if upstairs, the bath-room has always a water-
proof floor. The bathing places are thus prepared
in order to allow for the Eastern system of bﬂ!.hingl
by splashing hand buckets of water over yourself
while you stand on the floor. This creates a tempta-
tion to the man who comes to empty the commode ;
the vessels containing urine are emptied by the same
individual ; he generally empties them on the floor
of the bath rocom. The commode is supposed to be
pretty well always empty ; twice a day, as a rule, the
man who has this job wvisits the bath room, and if
necessary takes the commode pan away generally
behind the kitchen or stables—and empties it into a

large iron pail. He washes the commode pan on the

! The Chinaman's favourite device in the way of a privy is
mentioned on page 18, but he is gradually taking to our way
of deing things in our colonies. See also page 20 as to the
custom of the agricultural Chinese.
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spot and defiles the ground in doing so. I have wan-
dered from my subject—municipal pails.

Singapore Pails and the Chinese Gardener—The
municipal pail is supplied with a more or less closely
fitting lid. In Singapore strings of Chinamen may
be seen and smelt every morning pursuing their way
into the country with these pails upon their shoulders.
Bullock carts are also used, carrying a number of
pails at one time standing on the cart-floor. The
Chinese market gardeners, who have done so much
for the comfort of life in Singapore, place great value
on the pail-contents; they store the material in open
pits in their gardens. They also store in the same
place all the urine they can get hold of. The mixed
product they distribute with scrupulous care on in-
dividual plants. At night (this time is selected because
the sun in the day time would quickly dry up the
manure) they may be found going along the rows
of \'E:__'.E'l';lhlmi and, lighh:l‘l on their way h}-‘ a lantern,

Emuring small quantities of ﬁ<|ui|3 manure from long-

necked cans upon each individual plant. The results,

from the gardenmer's point of view, are excellent. In
a land which in the earlier days of the settlement suf-
fered sadly for want of vegetables of any deseription,
a plentiful supply of cheap green food can now be
obtained.

Penang Pails and Enteric Fever.—In Penang, where,
in common with the rest of the Btraits Settlements,
this plan prevails, a former acting Municipal Health
Officer—Surg.-Major D. O'Sullivan, Army Medical Staff
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—gave it as his opinion that an outbreak of enteric
was due thereto. The soldiers in barracks were
in the habit of buying largely, from one of these
gardens, of greenstuff which they ate raw. The soldiers
who came from India to Penang brought a case or
two of enteric with them asz a rule, and it was believed
that the barrack latrine pails were taken to the same
garden from which the greemstuff came. No other
Europeans had enteric. In the following year I saw
a Chinaman who (as the post mortem :'\E{rm'mlj had
died of enteric, though treated for malaria. The
local water supply was very good and brought from
a distant hill. The catchment area was certainly
not absolutely clear of inhabitants, but there was ll-('l
one living on the banks, and eunltivation was cut down
as much as possible. The clear and sparkling water
had some miles to go in mains before it reached the
barracks and town. It is therefore quite possible
that the M.O.H. was correct in his surmise. For,
after all, it was only a surmise. Enteric was not looked
upon as endemic in the conntry. To the best of my
recollection there had been no case recorded for \'o;n.-:;
in the pauper hospital—a very large institution. ; The
post mortem in the case above alluded to—the China-
man—was held at my suggestion, when I saw the
man dying, that the case looked like enteric, It may
therefore be supposed that there were other unrccu;_;-
nised cases about—in fact, a year or so later, the
Hon. Dr. W. C. Brown came out to Penang with an
outfit for making serum diagnosis, and soon after he

al

published a paper to the effect that he had discovered
a good many cases which had not been diagnosed as
typheid before the serum test was applied. However,
1. like the M.0.H., am merely surmising—for all these
later cases may have been derived from the soldiers.
Typhoid in barracks, too, had been known to occur
from time to time before the period mentioned.

Sir Patrick Manson, who knows the Chines
better than I do, says these people use the excretal
matter after it has fermented, rotted and, presumably,
become less harmful. This may be so in & way,
but T was under the impression that they kept adding
to it—the gardening Chinaman, I thought, had no
closet except the store-pit for himself, his labourers,
and his family. Singapore was not a notably enteric
place, though the soldiers had occasionally small out-
breaks, just as in Penang. I am not aware that in

Singapore it was aseribed to green food; it was, I
think, supposed to have been imported by the regiments

from India, and to have spread in some unknown
way in barracks. I may say that in the matter of
general cleanliness and sanitary arrangements, Penang
barracks (now abandoned as an imperial station) were
as clean as any I have seen, or as any barracks could
be. Whether the gardeners were to blame or not
there is no doubt that the direct transfer of pail con-
tents to gardens is to be deprecated; the water in
which the pails were washed might be used for the plants
and would be as bad as the crude fieces. In leaving
this question, I may say that from private sources I
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gather that Singapore—which in my time was regarded
as an exceptionally healthy place for a tropical station
—has recently been visited by prevalence of enteric
among European civilians,

Indian Dry-Earth Pails and Enteric—In India some
army outbreaks of enteric—vide drmy Medical Annual
Reports' —seemed almost certainly due to the blowing
of dust, from a sort of dumping ground for earth closet
pails, towards the barracks. No other cause could
be found by the experts who investigated the out-
break. The cases occurred mostly on the side nearest
to the aforementioned ground, and the numbers gradually
decreased in proportion to the distance from it y

We see, then, that the pail system, with or without
dry earth, when used intelligently by well-to-do people
may be pleasing enough to the well-to-do as fuz'-:l.-a

T s g : 5
their own immediate surroundings are concerned. It

15 not free from grave dangers to the community owing

to carelessness in the choice of a site for washing pails,
and still more on account of the ways in which the
contents are ultimately disposed of.

T e . .

T'hese dangers are perhaps more serious in the Tropies
than in Europe, in consequence of the work having to
be left to low-class natives, absolutely igmorant of the
most rudimentary principles of hygie also in con-
sequence of the greater prevalence of flies and dust-
storms, and of the torrential rains which temporarily

! Army Medical An sort, 1898, &c. Ewyre and Spottis-
woode, i -
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flood large areas of ground. In further illustration of
what is said about the native scavenger, I give the
following two aecounts of what I have seen myself.

South African Railway Pails and Enteric—At the
stations on some of the South African railways pails
are in use. Encamped near one of these stations in
a small village, T rode round the surrounding ground.
About thirty yards behind the station on the bare
ground I found about a cartload of fmees, which had
evidently been turned out of the station pails. This
was at an early period of the campaign in the part of
South Africa referred so that the practice was clearly
not the result of the war. To screen the offensive heap
a little from the public view it had been placed in a
slightly depressed portion of the ground, and the first
rain would wash the collection therefrom into the
nearest water-course. The system, however, was all
that could be wished for as far as the railway passenger
could see. Some officers and soldiers who had that
day sickened with fever, which ultimately proved to
be enteric, spent the might and part of a day in the
railway station waiting for a train to the base hospital.

Sierre Leone Pails and Enleric Fever.— Again, in
Sierra Leone; the contractor for emptying the pails
from the military hospital—the work was performed
under cover of the darkness—was found to have been
for some time putting the contents of the pails into
a neighbouring surface drain; which was rather deep,
shaded by a culvert, and out of the way of pedestrians.
It was not observed until the smell cansed a special
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5['1'].:'('][ to 5'[" Ilh'lI;'!. 'Ilhlf man was ]jllilj\ f.'l[ course, rﬂJ'
taking the stuff away ont of the town. He had washed
the pails on the ground near the drain. The drain
ran only 200 yards underground from the culvert and
then widened out into an open surface ditch, unlined
h_"\- I]luh'ul!l'.\'. “']Iiﬁ'll traw I'I.‘{ llﬂl' IMGEt [\Hlllllfjllﬁ l.'l:ll'l
of the town, and was frequently paddled in by ducks,
goats, and Idren. Pedestrians washed their bare
and hands in it. There was a case of enteric in
the hospital a few weeks before the i“.\'um'rr.\' was
made. The contractor was warned and fined the
maximum penalty—£5, A few weeks afterwards, atten-
tion being called to newly turned soil near the barracks,
l'll?hL"l' i]l?'ll"{:]zﬂ)l |'l'\'1‘ll|l'([ masses U]-_ MAaE 3, ”'il':"\ i]l
various spots, and streaks of fmees cozing up in some.
The contractor had chosen shallow burial, very shallow
indeed, as an alternative to the use of the drain, He
was again fined and deprived of his contract, but this
did not deter others from purswing similar practices,
(The sanitary inspector was an educated native.) Such
things as the above oceur as a rule rather than excep-
tionally in the Tropics, and this fatal disposition of
the denizens of hot countries to shirk their work
to be reckoned with in schemes of drainage and sewerage.
(4) The Complete Water System.—Here we have large
sewers converging into larger omes, and finally comes
the main sewer, which varies from a foot or two in
diameter to a brick and cement structure which is
ge enough to allow of a man walking in it. The

depends, of course, on the number of people whose
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throw has to be dealt with, and on whether or no
waste water, roof water and surface water have to
enter the same system.

The remarks about the correct laying of house drains
apply also to the main drains. A perfectly wat vr-t1:;_:]|I.
ystem is probably never attained to, but the openings
may act sometimes as inlets to ground water, and at
other times, especially if the drain is choked, as out-
lets. The main sewers or drains have to be ventilated,

| aT [ 4 y £ -,.
as most persons who have stood near a grated manhole

in still weather, when the atmospheric pressure i8 low,
are by this time painfully aware.

It is, however, in the method of disposing of the
effluent sewage from the main that the chief interest
of this tem lies.

Excreta to the Waterways.—The simplest way of getting
rid of the sewage, and that formerly adopted in most
places, is to discharge it into a river ot into t'!lL‘,lSl!'i'I.
This is merely a continuation of the habit of primitive
peoples. In the earlier days of the world, when popu-
lation was scanty, when therc were no roads, and
especially when there was much forest land, the sea
and tivers were the chief highways, and people naturally
settled either on the shore mear an estuary or on the
banks of rivers. They had an additional inducement
in the necessity for water to drink. Rivers were also
a source of food supply in the shape of fish. For the
two latter reasons also, those whe elected to live further
inland, driven away perhaps by their enemies, found
it convenient to settle on the smaller streams. Here
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they g:‘rt their drinking water up-stream, and having
a certain amount of thought for themselves, fouled the
watercourse mostly below the source of drinking water,
hutl'h:ar!. not knowledge enongh to be afraid -nf con:
tamination of the water by people living further up-
stream than themselves. So long as villages were few
.-n_m[ far between little harm resulted on big a\nci rapid
nvers. The various living things, ranging fl'.r)m amohae
to large fish, which feed on excrementitions m:utg-r.
together with oxidation processes combined with f[‘i‘l’l‘
dilution, reduced danger to a minimum, The '%am-;
:'nzlm‘. of events can be seen in practical applicmim;
in uncivilised countries in the present day.

When population increased, however, vriwr pollution
became much more marked, and some waterways, like
our own Thames, became to all intents and ]]I[rqu\uh:
mere sewers,
~ The Sewage Problem—Scientific men in various pro-
fessions are now seeking a solution of the problem of
sewage disposal, with a view to reducing the nuisance
and danger to health arising from the pclau ring of ‘]Im re
volumes of sewage into rivers and into the se-: ?

Oysters.—The discharge into the sea is of itself more
of a nuisance than a direct danger to health. Oyster
'||1_-dles have been poisoned, however, and the 0}:5-1¢\r.
s-:ai_mg portion of the community have suffered therehy :
Mt. of disease by which non-oyster-eating people mtu-‘
be infected have been created. =

Tidal Back-flow.—The tide is apt to throw back
sewage on to the foreshore, and also to stop the effluent

a7

pipe and so cause sewage and sewer gas to be foreed

through every weak spot in the chain, passing some-
times into houses.

River Pollution.—Still, the waterway 1s such a con-
venient means of removing waste matter that we are
loth to cease to utilise it for this purpose, and the danger
therefrom has been reduced in civilized countries by
the almost universal construction of elaborate water-
works to bring pure water from a distance in pipes,
thus rendering it unnecessary to drink the polluted
river water.

Acts —Since the passing of the Public Health Act
of 1875 it has become illegal to pollute a watercourse
with sewage in this country as far as new works are
concerned. A further Act was passed in 1876—the
Rivers Pollution Prevention Act dealing especially with
pollution by trade effluents and refuse. The adoptive
Act of 1890—Public Health Amendment Act—eont ains
references to pollution of streams.

London Water—In London the water has been ob-
tained from the river above the chief places of pollution
and filtered, so that waterborne disease direct from
the river iz believed to have been rare. Even under
such a system the river might exert an influence on
health. At Maidstone, for instance, where the river
runs in the bottom of a valley, the sides of which are
largely devoted to culture of fruit trees which are
manured with London street and slaughter house
refuse, the river is much pul]lm-.d. The water main
in part of its course is in the bed of the river, so that
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given .iL flaw in the main, contamination of drinking
water 18 possible, #

f.m.!-ﬁ:'é!uh'r:n of Waste Water—The water used for
.‘\l';lz-shlll,l_( men, animals, streets and all the water used
in :GHIr]l:Irl.'.' different ways in our town existence m.uch
be disposed of Waters of this kind are 1101,,-rmi<:|1
less £|-<'l]1g!*='mh' than the actual human excreta—in fact
washing water contains a eertain amount of excretal
]'Ill:Lt[f't'. Tha pollution of streets by animals, tm;-=¢13||‘-|'
with lthe pra-vul.-r:c-l- of the habit of spitting :am? mi:.--
turating in the streets, cause the .L-;llrlnr_'r; drainage
:\'\'ettl'l‘ to be in reality sewage. Professor Parkes l;:ii.c]l"
'-It- would be a waste of economy to al]m\.'- rhi.»j
water to pass off without applying the force which
has .bu“l accumulated in it for another purpose.”
It ml:.:_ht therefore, he thought, be let into the suw.vrs
to Ehl%n them. This will be referred to later t;rl .

Sewage Purification—A brief notice of the ;m‘unq
mlfmpn--i. with a view to purifying more or .]l::s:s tI|-;-
M.“L.h-m- SOW, will suffice for this article. The uh'r-'l:l
of the methods is to render harmless the watery ]:rJT'tJin;l
_nf the sewage, so that it may be fearlessly discharged
I..r'.I-:I a watercourse, lake or open sea. _I.r 18 .;;l;\-i:u-g
e-?]:lt the water must be allowed to run awav smm-.-
i here, and there is no feasible way l'“'“i’f- letting
It sooner or later reach some natural '.';"flt{rrw- G

o
The methods i ! I
rthods in use are tanks, precipitation tanks

wi v I f

: thl or without the use of chemical precipitants, arti

ficial filtrati : : : et

it filtration, land filtration and irrigation (land
zati f

filtration irrigati
tion and irrigation are terms applied to two kinds

i)

of what are commonly known as sewage farms). An
extension of the precipitation tank method is what
is called the * septic tank™ (this is combined usually
with artificial filtration,
filtration).

In all the tanks the idea is to get rid of the more
large proportion

sometimes named bacterial

solid part of the sewage (not a very

to the whole amount—some 2 or 3 1b. per ton is a high

estimate).

The Simple Tank.- _The tank is a large watertight
pit—usually oblong—which the sewage enters at one
end and passes through amn opening at
There may be a series of tanks passing
one into the other. The rate of flow in the tank is
heavy matters sink to the bottom

a high level

the other end.

slow. The wvery
of the tank; bub there is very little heavy matter in
The solids are mostly light, or hecome S0

sewage.
them by decomposition, and

as gases are formed in
they collect as a scum on the surface while the water
flows away. Periodically this scum (which may be
goveral inches thick) and the deposit as well are re-
moved; the water in the tank being run off. The
solid is known as “sludge,” and is used as manure—
generally aiter it has been dried.

If a precipitant of lime, alum, iron, znc, Manganese
or other chemical be added to the sewage a greater
proportionate amount of golids is recovered and there
is less top scum. Sometimes deep tanks, narrow ab
the bottom, are used; the precipitated sludge pas

out by a pipe from the bottom of the tank into a special
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receptacle, while the effluent water from the surface
runs away at a higher level—this seems to be a ready
method of separating the solids from the liquids.

If the sludge be used as manure, the objections
connection with cess-pools apply equally to this
system, and as far as specific disease is concernad the
effluent is probably as dangerous as if the solids had
not been in great part taken out of it.
Filtration.—In filtration schemes the
poured on to filter beds, and only the
part passed into the !
the filter.

in

N‘i’.“’.ﬂgc E.‘f
more watery
Tiver or sea after passing through
The filter consists of some feet of gravel and
sand, small coal, ecke, broken clinkers or soﬁ:hthinrr of
the kind. The beds last for a long time owing to :']Il"
action of bacteria in liquefying the solids, :

As the old filtering material iz not well suited for
manure it is not likely to produce illness on that seore.
though if it be not destroyed in some wav it is a pnssjid{;.
source of disease, as will appear later on in a reference
to experimental bacteriological examinations of filter
sludge and effluent at Crossness by Clowes and Houston
working for the London County Council. The safes*;
plan is to burn or subject to high temperature the old
filtering material.

: .-Qr'l.:'rrg.'." Farms.—Land filtration, irrigation, broad
irrigation and sub-irrigation are

varieties of sewage
farms, I

n the first two the sewage is poured on to
a small quantity of land, through which the watery
portion sinks and then passes away. Vegetation u-f

some sort is gemerally grown on the land, but that
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is a secondary consideration. In broad irrigation the
sewage is conducted over large areas of huui.slfuciu‘ﬂ}'
devoted to the cultivation of erops. In sub-irrigation
the sewage is distributed over the farm in loosely laid

subsoil drainage pipes about a foot or so from the
Here, again, the disease-bearing

surface of the ground.
nd, and,

sewage is poured on to the surface of the 1 :
apart from the danger to the workers on -ihi‘. farm,
it would seem possible that pathogenic organisms could
be carried abroad by men and horses employed on
or visiting the farms. The grass, vegetables, &1:_,
might conceivably be the media of conveying bacteria
from the farms to the outside population. The danger
from this source would be diminished if vegetables
intended to be eaten raw were not allowed to be culti-
vated on sewaged grounds. Ifalian rye grass iz always
said to grow best on these farms, but roots and <-ul'll"1.'-£ﬂ5_
are also grown. If we trace the history of a lu-.u.l 1_:1
grass to its final destination, or the cabbage until it
:l-?i finally washed in the same water, perhaps, as the
r-.ulisin:sdin the kitchen, we shall, if we have any expe-
rience of bacteriological work, be able to see many
wavs in which disease might be contracted from a
m-n'-agc farm—and that with very little likelihood of
its real origin being traced. The consensus of -.Tpim'un,
however, is that sewage farms do not constitute a
danger to the public health. Nevertheless, Prof.
Parkes mentions Dr. Clouston as having recorded an
outbreak of asylum dysentery from this cause, and

De. Letheby as having ascribed enteric fever at
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Copley to a similar agency. But asylum dysentery
is so frequently recorded where no sewage farm L-nu];i
be blamed, that it would require some strong proof
to establish the certainty of the sewage farm influence
in its etiology. The P.M.O., Aldershot (Arimy Medical
Depariment Annual Report, No. 23, 1881), alluding to
the North Camp sewage farm, which has always
been so bitterly complained of as a nuisance, EaYS,
“ No injurious results on the health have been traced
" All the P.M.O.'s, howe er, have
not been of the same opinion. There is no doubt, at

to thess smells.

all events, that the farms constitute an effluvial
nuisance, and ought not to be near dwellings,

The Septic Tank.—The septic tank is similar to those
already mentioned, but it iz eovered in to exclude
light and air. This is to give the amairobic sewage-
liquetying bacteria a chance to increass and do their
work. Having passed through the tank, the sewage
is spread over filter beds as a rule, and the afrobic
bacteria now have their turn. It is claimed that scarcely
any seum or sediment is left in the tank, and that con-
.-=!>q11|-nt‘]_\' it does not require cleaning out except at
very long intervals—many years. A grit-chamber in-
tercepts very heavy material before the sewage enters
the tank. The sewage leaving the tank is said to be
almost odourless, There is a certain amount of imagina-
tion about this. I know a septic tank establishment
of one of the latest patterns in which the efluent smells
very badly before it has passed through the filters,
The construction manager says he cannot smell any-
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thing—he has got used to it, like a man who st _
long time in one of the old-fashioned country retiring

houses. Meantime, people passing that way rush by
with their handkerchiefs to their noses.

The Grit Chamber.—The contents of the grit chamber
have to be dug out and disposed of ; they may be pre-
sumed to be as dangerous as sludge, but the amount
is not very large and could be roasted.

The Storm Water Difficulty—There is one way In
which most of these systems fail from time to time
to do all that they are supposed to do. Storm water
has to be provided for. How is this done 1 Provision
iz made for the overflow between the sewer outfall and
the grit chamber; if small in amount the overflow
mav be accommodated in a special tank kept empty
fnrl the purpose. 1f the overflow comes quickly and
in great volume it is run off into the same place as
the clarified effluent, that is to say, the crude sewage
goes into the waterway. This cannot happen very
often in Britain if the system has been well planned
and constructed. But we cannot condemn a system
altogether beeause it fails occasionally ; the greater part
of Lim-munm] sewage flow is filtered all might. In the
T[O]‘-'l('.“-_. however, the overflow would have to be let
run wherever it could about twice a day during the
“ rains,” so that the septic tank and filter would be use-
less for & good part of the year.

Filter Beds.—The filtering bed has to be cleaned, and
at least the top layers renewed occasionally. The old
material should be treated as before stated to render it

harmless.
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Worth of the Septic Tank.—That the septic tank and
filtration combined reduce the solid matter to be let
into the river, sea, or wherever the watery sewage is
going, there can be no doubt. The filter without the
septic tank will do the same. Whether the life of the
filter used for sewage from a septic tank is sufficiently
in excess of that of the filter used for crude sewage to
compensate for the increased expense of building septic
tanks I do not know. Dr. Geo. Reid, in his * Practical
Sanitation,” appears to favour filtering as the more
wholesome process if the filtering medium is composed
of large particles. In his own words, *“ At least equal
success has been achieved by means of large grain
aérobic biological filters.”

The Ejfluent not Saje.—The most important fact in
connection with these fashionable sanitary inventions
15 that none of them have been shown to render the
final effluent so free from pathogenic bacilli that it
eould be safely run into drinking water. It is not
clear, therefore, that we are any better off than before.
Withal it is probable that the effluent is sufficiently
free from organic matter to make it ]iku[.\' that the
bacteria in it would not inerease and would them-
selves die out soon for want of food if the effluent were
passed into pure water; but pure water is not common
in rivers I"-tl“'-ak-dn}':s, apart from sewage [Jul]ltliun,

Crossness Experiments.—In the examination of coke
beds at Barking and Crossness for the London County
Council, tetanus, tubercle, colon, and many other
bacilli were found in the slimy covering of pieces of
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coke in the beds. Bacilli suspiciously resembling
tubercle were also found in the effluent. In a general
way “ little or no real distinetion could be made out
between the cultures made from the crude sewage and
those made from the effluents.”” Concerning the exami-
nation generally as set out in Table II. of the Report
to County Conneil, it is stated, *
that the effluents from the Barking and Crossness
precipitation tanks are no better, if, indeed, they .-Lu'c
not worse, than average samples of the raw sewage.”

From the above it may be gathered that the wsthetic
advantages of filtration are decided, but that it has
yet to be proved that any other benefit to the com-
munity accrues from the method.

Regarding water systems of sewerage generally, it
is usual to point to improved health of towns due
thereto but inasmuch as pure drinking water is supplied
and other means taken at the same time as a rule, it
is hard to say how much of the better state of health

This table also shows

is due to altered drainage.

(5) Waste Water Removal—From a municipal point
of view, surface and slop water are sewage, and where
a water gystem is in vogue slop water is almost invariably
admitted into the house drains and so is the roof water.
The practice varies with regard to surface water—a
separate set of drains is frequently provided for it,

partly because they have in many cases been made
before the water system for sewage came in. Where
the dry systems are in vogue thers must be a water
system for surface water. Probably in the Tropics the
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whole of the surface water could not be admitted into
the sewers; that is a question for engineers. As a
matter of economy, it would seem desirable when inaugu-
rating new works to admit all the water into one system.
There are dangers in this, and in trying to do too much
the whole plan may be spoilt—we may have sewage
coming out of the drains if they are too full.' In most
tropical places some provision has had already to be
made for waste water, and as previously said, it usually
consists of house and street surface drains, open, flow-
ing into main channels, which are in some places open
water-courses and in others sewers. On the whale T
am inclined to the opinion that such a system is the
best for the Tropiecs—that the arrangements for excreta
should be distinct.

(6) Refuse Disposal,— Solid refuse can never be
admitted to sewers. Refuse is apt to be a grave nui-
sance in the Tropics owing to its rapid putrefaction in
the high temperature. The best system of removal is
to have an iron pail for each house put out in the street
every morning to be emptied by the municipal scaven-
gers into their carts. The refuse can then be thrown
into the sea if there be a suitable place, burned in
destructors (a somewhat difficult matter on a large
scale), or utilised in filling up selected hollow pla::nl:::,
reclaiming land, &c. The pails ought to be supplied by
the municipality, and should have lids which cannot
be detached easily from the pail.

In reclamation work inland the position of the land

1 i a B ] vk il i -
I have seen sewnga pouring out of streot ventilators in Eng-
land during & storm, and have read of similar occurrences,
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with regard to sources of drinking water should be
borne in mind. Reclaimed land often proves a valuable
asset to the local government. It should not be covered
by dwelling houses for about five years or more after-
wards., The English law gives a minimum limit of thres
years; this is, however, often treated with little regard
in towns where the latest Acts have not been adopted.

The ground on which refuse is emptied should, if
possible, be prohibited to the public. In England it
is customary to see numbers of adults and children
grovelling in the refuse for rags, bones and other valu-
able material which may exist in town rubbish.

The local sanitary authority is apt to be more to
blame than the people for the accumulation of refuse:
It iz common in eastern towns to see the public refuse
bins almost covered up with excess of refuse, either
because the number of bins supplied is insufficient or
because they are not emptied often enough, or from a
combination of these two causes. Anyway, the bin is
generally productive of a foul-smelling nuisance, inas-
much as the door at the ground level for emptying by
permits escape of fluid and even if the people do not
put fluids into the bin the rain enters and eMErges
saturated with organic matter.

The System Chosen. —After this somewhat lengthy
exposition of our present knowledge of drainage and
sewerage systems,' the good and the bad working
thereof, we come to the chief portion of the article, viz.,

“ The Choice of 8 Systera Suitable for the Tropics.”

' T have purposely left the pucumatic systems out of the
discussion




THE SYSTEM CHOSEN FOR THE TROPICS.
Part III.

The System selected for the Tropics.—1 take Freetown,
Bicrra Leone, for my example of a tropical town,

Freetown, ite People, (limate and Diseases, also its
Sanitary Condition.~The annual rainfall is about
165 inches, the highest monthly average being about
710 inches in August; but for half the year there
s practically mo rain. The maximum daily fall in
1898 was 440, but it is sometimes higher than this-
such a daily amount, however, usually only oceupies
a small portion of the day in falling. The mean tem-
ptl'::‘:ﬂ.urc is about 80, and a rise to 90 would be unusually
high. Relative humidity, 74 per cent., average M-:;
i August. Tension of vapour, "808.

The population of Freetown consists of two or three
hundred Furopeans and a large number of educated,
English-speaking Sierra Leonians or Crecles (they
themselves like to be called Creoles on the ground 1]::37-.
though of pure African descent, they are not natives
of the colony ; they are descendants of released slaves
from America and other places whence our ships brought
them). There are also in the city many L‘uInhrmu-d;m
negroes from the interior and a host of i’ngan natives,
Mendis, Timanis, Limbas, Busus, &c., from the imrm‘—.
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diate hinterland; of late years a sprinkling of Syrian
pedlars has become permanently resident. The total
Em]rul.utiun is between 30,000 and 40,000, living in
a somewhat straggling town spread over a large area.

The chief diseases are: Malarial fever, diarrheea,
reapiratory disorders, filariasis, unclassed fevers and
leprosy. Small-pox, though prevalent in the hinter-
land, is uncommon in the vaceinated town community.'

Freetown Mortality —The infantile mortality, as in
most tropical towns, is high—appalling, the M.O.H.
ealls it—viz, ; (1898), infants under 1 year, 376 per
1,000 births; children under 5 years, 120 per 1,000.
The rate for England and Wales is, roughly, 150 and
ahout 60 respectively for the above age groups. But
some English towns have nearly as high rates as Free-
town : Thus, Strand district of London in 1898, under
1 year, 226, under 5 years, 110. Liverpool, 219 and
114—taking male children only under 5, Liverpool rate
was 121, which is more than Freetown. All the same,
the mortality of 376 per 1,000 under 1 year is, as the
M.O.H. says, “ appalling,”

The death-rate at all ages was, roughly, 29 per

1.000 in 1897: deducting children under 5 1t was 19
per 1,000 This iz a high death-rate, but does not
seem unduly so as tropical citics go—espeoially when
we consider that being the only town of any magni-
tude in the country, it attracts all sorts of neer-do-

' ¥ellow fever, fatally epidemic in the old days, iz now on.
known in Sierra Leone, but is met with beth up and down tha
coast of West Africa.
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weels, eripples, lepers, and other nondeseripts from
miles and miles around. Take the following home
rates for comparison: England and Wales, 1861-70,
22; Newcastle, 1871-80, 26; in Preston for same
period, 2 St. George’s-in-the-East, 1881-90, 26 :
evidently there are worse places than Freetown.

Official Health Report, Freetown.—But the M.O.H.,
Dr. W. T. Prout, one of the most able men on the coast,
and an authority on tropical disease questions, is
concerned about it! The following extracts from
his report show how he accounts for such ill-health
a8 does exist. Tt will be seen that the most frequent
causes of death are those attributed to fever (70) and the
nervous system (61). Of the latter the majority are
due to convulsions, and this is most probably caused
by improper feeding.” He is speaking of the children,
of course. Another large portion of infantile deaths
are attributed to ** the general use of midwives, whose
qualifications for this work are of the flimsiest deserip-
tion. . . . . .” BSo far insanitary conditions are
not held to account for deaths; but coming to diges-
tive disorders, he attributes the deaths therefrom to
“ general contamination of the soil, and also to the
character of the food ™ (the italics are mine). Rheuma-
tism is ascribed to “ damp and ill-drained dwellings.”
He points out that there are no public urinals; and

then comes to cesspits, of which he says there are

itary Report of the City of Freetown,” 1897-1898,
W. T. Prout, 3M.B.Edin, (Lionel Hart and Co., Liverpool.)

Tl

30,000 people using them, and mut-immﬁ thus : ** o,wlr:\'
day there is being deposited in the soil u-f s dmﬁnl_\l—
populated town, and deposited under conditions which
render excreta liable to the worst forms' of decompo-
sition, about 42 cwt. of solid excreta.” !

Let me deal with the report from my own point
of view, remarking incidentally that it shows 11”“.
insanitary conditions remain unaltered year after ?'l‘m.
in reputedly unhealthy places in spite of the efforts
of the medical officers to stir up the people to a sense
of their shortcomings. .

First let me say—and this fact is also pointed out

d o its are mere holes in
by Dr. Prout—the so-called cesspits are me e
not deep, not properly covered, and lab

the ground, -
very often to flooding by surface water; the we
are also mere unprotected holes in the ground. M
and this is most important to note, they are

OVer
; generally only hi alf

deeper than the cesspits, which are : a
a dozen yards away; a well, indeed, i3 generally
within & dozen yards of twe or three of these cess-
pits. In the dry weather the water lewel in th:'._ well
is several feet below the level of the bottom of .lln-
cesspit. The wells being rarely ]lt‘Ol‘.i.'.L:L'.‘ll by a colerLg,
the surface water pours directly into them _nlurlllg
tornado storms, when two or three mches of rain may
fall in a few hours, The water must be very 1::‘ul
indeed. Now, on referring to Dr. Prout’s report again,

| Exactly what is meant by the * worst ™ forms of decomposi-
tion I do not know.




72

I find that the healthiest portion of the town is that
in which there is water in pipes from the hills—partly
a town supply and partly an overflow from the Imperial
military waterworks in the hills.

The surface drains mentioned in the report are
intended to carry off rain water, but, as Dr. Prout
says, * even for this they are often inadequate.” They
are more than inadequate, they are so badly arranged
and constructed that the water will not flow. As far
as health is concerned some streets would be better
without them, inasmuch as they form breeding pools
for Anopheles larve after the rains have ceased and
the streets become dry.,

The compounds of houses and the streets contain

pools of mosquito larver during the rains, especially in

the poorer and most crowded parts of the town, where
bush natives, ignorent of town life, congregate in squalor
and filth. The municipality cannot find fault with these
people until it has provided proper street drains for the
house drains to be run into,

The compounds of houses are usually covered with
refuse, or there is a permanent heap in one corner
(latterly a totally inadequate mumber of street bins
have been supplied).

k Where do most of the people and the children die ?
In the poor native quarters ! There they crowd together
in the most flimsy, dirty hovels, insufficiently fed,
clothed and washed ; infinitely worse off than in
their native bush. Fever kills many children, directly
and indirectly. The old, the sick and feeble are not
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so well cared for as they would be in their native
villages. Above all, the drinking water 18 vile in l.he.rtt'
]::LI'Tf; of the town,! whereas in the cc?unl.ry watcr_ is
good and plentiful. Dr. Prout, in allusion to the high
rate in one of these quarters, says: “ Here the water
supply is defective, cesspits abound, and there is con-
siderable overcrowding,” and he says much the same
of all the unhealthy areas. ; .

[ fully expect that the death-rate will rapidly im-
prove when the new water comes into general use
and the wells are filled up, in spite of cesspits.

(I am bound to say here that the military death-
rate, notwithstanding the good barracks, good food,
good water, and pail closets, is relatively higher than the
Freetown rate, the average being nearly 20 among at%uit
males in the prime of life.® This rate includes ‘.‘f est
Indians, however, who suffer severely from mala _1-~—
almost as much as Europeans when they [the West
Indians] first arrive in the cr:unt[‘_i-'-—ﬂ.ﬂd tuberrcic_.“
The 20, for instance, includes 6 per 1=0U(}_1'ur malaria
and 5} for consumption. Dysentery and diarrhema are
mwou:man among soldiers in barracks in Freetown, and

enteric is almost unknown.”)

’-']'hr\- naw"w.-n-_ér.v\-'urkx in conrse of construction under the
qupcri[;“.,,ﬁenm of Mr. Maxwell Quill are vary fine Il‘l(ll]cl?., unr‘]
1..1 an elaborate seale. Pure water is to bo brought from distant
hills. S

% The yeatly average to 1808, . i

1 Puberele seems ko have s special affinity for Europeanised
or Americanised negroes. ! )

' The case mentioned on page 54 was quito m‘llomolmctl
instance—see Jowrnal of Tropical Medicine, Nov. 1, 1302,
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A further improvement in the health of Freetown
will take place when Dr. Prout’s recommendation
for (1) the adoption of a system of subsoil drainage ;
(2) the construction of properly cemented surface
drains, and (3) the compulsory paving and cementing
of yards and surface drains leading from them " are
carried out—the second would be of great value b}' itself.

The cesspools will cease to be so harmful in them-
selves after the improvements in water supply, &o.
The emptying will be the chief danger,

Which, then, is the suitable method of dealing with
the excreta in Freetown ¥

In Froetown, of all places, it is essential that any
system to be of value should apply to the poorer natives

as well as to the well-to-do ; for in this city, though

there are poor quarters there is not as yet a separate

place for Europeans, as in eastern towns, mor for the
better class of natives! They are more or less jumbled
up together. Any scheme adopted must therefore mot
be very expensive as far as householders are concerned
—the natives could not afford it. The cost of a water-
closet, for instance, wounld be more than the cost of the
house in some cases; more than the landlord’s whole
capital. The actual outlay involved in fitting up works
of the kind is greater than in England, as everything
required must be imported from Europe,

' There is some prospect of o European quarter being 1
on o hill at Wilberforce, a few miles out of town, and the
railway to this place has already been partly constructed,
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From Report of the Medical Officer of Health, Frestown, 1897-8.

TApLE sHOWING THE METHODS OF SEWAGE BEMOVAL I
THE OITY.

Resiarks

! Open Pits

."[]ii".riI(:-!
451,841 | 51108811 I1I., IV.,
ceo| 82| 542|200 836 |I. and IL
gl 49158 534|281, 630 \VI,VIL,VIIL
|

20,492+205 | 5T (2,650 | 286 2,154 830 |1,285°

s is perfect, but

It has been shown that no system is perfect, bu
that the water system comes nearest to perfection.

1 5¥ i an see
Therefore T should like a water system if I can s
any way in which it can be obtained for Freetown.
: 2 = 1 r i Al o
Tn these difficult situations one is always inclined to
compromise, therefore the temptation to save trouble
by doing so must be resisted as long as possible.

'\ The word water m have bean lefé ouk. There are 1w
water elosota properly so-called. Dr. Proutuses the term ganeric-
ally for all sorts of closeta, ] i yifh
Ml—') The report deals with only a portion of the p_opu.u.l-.-._n

sparenbly—tt more than 20,000 —perhaps :.'Iu_-. I:nl!\tt_u 111
:I:;:t--m:l:-ﬂ by the 1,235 premiscs without tlusrl-»i of any kind.
'!"‘]ﬁ!'r‘l‘: ara .'s.L!..'pl'lh]iL' trines in the town, 1’_‘"‘-“‘111'6 u{:co:m:;[.:;:]
du[.:um for only 26 persons. D, Prook estimates that 30
people in Freatown use the cesspits.
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Aceording to Dr. Prout's report the pail system is
already in use in some houses, chiefly in the central
ward, d.e., where all the large stores and offices are
They are also used in barracks and by neatly all the
European residents. There are only fifty-seven of
these closets all told, exclusive of the barracks. The
M.O.H. advises the general use of pails, provided by
the municipality at the householders’ expense. Coming
to the question of emptying these pails, he is, however,
confronted with the difficulty of getting this paid for,
and he is driven to the conclusion, on the score of ex-
pense, that each householder must empty his pail (simple
pails without absorbent material are recommended)
into 4 cart. The pail is to have a lid and so is the cart
—a trap-door lid to obviate the smell nuisance. The
carts will be taken to certain localities at early morn-
ing hours to receive their burden which will then be
placed in hoppers and towed out to sea ; people living
near the sea are to be allowed to empty their pails
directly into the hoppers. If this plan be adopted it
will, in my opinion, be a failure. As may be gathered
from my remarks on pails generally, I consider it has
grave sanitary defects in a tropical country under any
circumstances. In addition I am convinced from my
knowledge of the native that in the first place ¢\'m~:-,-
effort will be made to escape the initial cost of a pail
(it is not proposed to provide two), the pail will always
be filthy, three parts of the pails will never be emptied,
except when personally ordered and superintended by
an official, another portion will not be emptied into

7

the carts but into the nearest hiding place. On the
whole it will be infinitely more dangerous to the com-
munity than the cesspits are. The cesspit at least
requir-es very little looking after by the individual
using it. I have quoted Rideal on cesspits, Reid says
much the same; these gentlemen echo the general
opinion of sanitarians at home on the matter. It must
be remembered though that they speak with regard
to the conditions of life pertaining in England, where
the community is rich and willing to pay heavy rates,
where there -cxist all the means for comstructing,
in their greatest attainable perfection, the most modern
scientific apparatus, and getting it looked after with
some approach to conscientiousness on the part of the
workmen. The cesspool is vaguely said to poison the
air (so do sewer ventilators, more), but no bacteriologist
will admit that pathogenic organisms float out of cess-
pools in the air. The most that can be said in l-|'la.lE-
regard is that foul air is generally found to contain
more bacteria and less oxygen than pure air, probably
because foul air is created chiefly in places where the
air is also still, as in towns, where houses screen off the

wind. The preponderance of bacteria is most marked
in inhabited ill-ventilated houses. The air of some
sewers has been reported to be remarkably free from
bacteria. Neither the cesspool nor the closet built

over it need be ill-ventilated.'

_lIn making the above remarks, the writer dosa not wish to
be thought unappreciative of the advantage to general health
of & pure atmosphere, such as is found on hills and in the open

country.
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In the country districts in England cesspools have
not been considered injurious to health except by
polluting water, provided that they are not actually
under the dwelling houses. They are still recommended
by some sanitarians for use in the country at home.
Yet, where crowded together they may have more
serious influence on health ; so may pails.

If a cesspool or privy is of such a character that it
pollutes the surrounding surface soil then it is a danger
probably, inasmuch as the soil would be likely to prove
a habitat for pathogenic bacilli either from the original
privy contents or from some other source. In this
respect, then, some of the Freetown holes in the ground
are gravely insanitary.

But there are cesspools and cesspools. I think I
have shown clearly enough already that bad water-
closets, bad drains and, above all, badly managed pails,
menace the public health quite as seriously as do bad
cesspools,

The initial expense connected with any new system
of drainage or sanitation is great, both as to the muni-
cipality and the individual householder ; therefore
before rushing hastily into this expense it is well to
think twice or several times. Is the new system going
to last or will another be required before this one is
well established ¥ The cesspits, some of which are,

'The M.Q.H., Freetown, recommends the universal adop-

tion of & pail system, sly in
hands of the muni lity, gosts that they uld fry it
on part of the town if they do not like to make the plan genaral
at onca.
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according to the M.O.H., * better built and in better
condition™ than others, are already in Freetown.
There are also in use some earth closets. The town

is very poor and will have to borrow through the _'ii_m'cfn-

ment for any extensive scheme. The lltlmh;]i]il_h!,_\'

already finds it difficult enough to carey out what lltt!_c

it has to do in a sanitary way. The water system 12

undoubtedly the least objectionable of all the systems,

especially from the mathetic point of view, and Freetown

will no doubt want to have it some day.

My proposal therefore is as follows :— s

(1) That the municipality of Freetown nominally
adopt the complete water system—the sewage to be
discharged into the sea.

(2) That the people now using earth closets be allowed
to continue to do so provided they are willing to pay
for their being emptied in such a way as the mumici-
pality may direct. 2

(3) That the good cesspools be allowed to remain
in use until gradually superseded by the water system
p['(}'\'j:!l’! a5 E(FT l':iil"‘l '.;]f.ﬂrillb‘i. ;

{4) That the bad cesspools be done awey ‘\\'ll-.l:.

(5) That a plentiful provision of public latrines and
urinals be provided in the poorer localities—some for
men, some for women; special latrines for Mahome-
dans being provided if desirable. _ ;

(6) That private closets be prohibited entirely in
the grounds of such native hovels in the town as are
built on the naked earth. :

(7) That stringent bye-laws be enacted to deal with
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ﬁanimry matters and that t.hr:}' be rigid]}' enforced
by fines, &e.

The municipality will then select the place for the
outfall, having regard to tides and the possible exten-
sion of the city. They should acquire enough ground
at the outfall to allow of the construction of tanks
and filters if at some later date these are found to be
desirable. They will also have their system planned
by the engineer so that future building operations may
be undertaken with due regard thereto. When they
are able to afford it they will begin their main sewer.
The first water closets ought to be in place of the present
and future public latrines—troughs being used instead
of pans.'! In this way they (the municipal authorities)
will gradually advance till they arrive at the point
where they can begin to order the inhabitants of par-
ticular streets or wards to adopt the new system.

In the meantime the water reservoirs must be con-

structed to provide for the closets—there is plenty of

water in the hills, provided it be collected, to create
good flushing.

Sanitation to be Taught in Schools.—The Government
should be approached with a view to educating the
new generation up to the change of sanitary method
by making sanilation a compulsory subject in the schools
of the colony.

! The number of public latrines and urinals will require to
be incressed (proportionately) as the water system is brought

in, Private water closets for the low class natives should not
be allowed.
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As there will be a lapse of some (many) years hefore
this system is evolved in all its completeness, the re-
quirements of a good closet and cesspool should be
laid down in the bye-laws and new buildings should
not be passed, fit for occupation, until these require-
ments have been fulfilled, or a satisfactory earth closet
[uru\"uiuli_

Such existing cesspools as are allowed to remain,
and the closets over them, should be improved to con-
form in & modified way to the requirements for new cess-
]IDUI.‘* lll]d l'II’JHE'!H.

As spon as the new water supply from the hills is
established all wells should be filled up and house-
holders be made to adopt the new water, either from
the public fountains or by laying on to their houses
at their own expense.

Particular care should be taken to see that condemned
closets are actually demolizhed and the pit filled in.
At the present time, or, at any rate, not lung ago,
there were many disused pits open to rain, &c., in the
E_rruu:'u!:{ around low class Freetown houses,

The emptying of pails and pools should be undertaken
by the municipality—the latter not at stated intervals,
but as required. The contents should not be used as
manure, but thrown into the sea or Lli’-‘it-!'l.l_\'l!d in some
way. The best way to clean a pail after it has been
ompr'u'(l 15 to put it into |J|Jﬂi.r:g water, handle and all,
otherwise the interchange of pails may be a means of
conveying infectious disease from one house to another.

The carts in which the pails are carried should be
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washed all over with strong disinfectant solution daily,

A pump fixed to the cart will probably be found the
cheapest, and on the whole safest, method of emptying
cesspools not provided with fixed pumps—the risk of
miecting the ground by the hose pipe which passes
into the pool must be run, but it may be diminished
if the pipe is never severed from the cart and the free
end hooked on to the opening in the cart as soon as
the pool is emptied and before the cart moves off.

Slops and Waste Waler.—As the M.O.H. says, * there
18 practically no system of drainage in Freetown ™ now,
“A thorough survey of the town by a competent
engineer is required, with a view of putting the surface
drains in proper repair, rearranging them so as to
provide better outlets, and increasing the fall where it
is flf(l(:ti(.‘i'l])]l',“

L have detailed a system of house and surface drainage
—slops should eventually be taken into the sewage
system, but the surface water will take it along in the
meantime. This combined waste water should run along
from house gutters to properly made drains with a
sufficient fall in the streets, the whole converging into
a few main channels, which open into the sea at the
points of natural outfall of the water, as denoted by
the mouths of the streams which now run into the
sea.  These drains fo be flushed out ocoasionally from
the water main in the dry season, and to be kept free
from obstruction by removing or sweeping along the
solid contents as often as required. Gutters and drains
may be of brick, cement, pebbles or stone, so long as the
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channel is kept patent, though cement is to be pre-
ferred where it can be afforded. Intercepting pits for
solids are mot desirable in hot countries. If anything
of the kind is used it ought to be in the form of a grating
—aneh a gr;lﬁug, howewer, would probably prove more
of a nuisance than a benefit by getting blocked.

Refuse.—Refuse should be put out in iron psails at
an early hour, as before deseribed, and either taken
away to be shot into the sea, burnt, or utilised for filling
up suitable waste and hollow spaces of pround. The
public not to be allowed access to such ground,
and no building to be allowed thereon for five years,
The public bins, such as there are, to remain also in use
1IQ|' 1]|l! I]I'l'.‘i|'1|1, r(]l' 111[! new (Il'(ll']' Gli thin!_’?i “']l] [II]\'B
time to perfect even after the necessary large amount
of money to start it has been obtained.

Other Cities and Towns,—This is all I have to
J‘\Jlf a5 I"I'('I" OWI iﬁ Hll!jﬂl.‘)']ll'!ﬁl.

The principles set forth will hold good for other
places—modifications being made by those who know
the local conditions better than I do.

Wherever a water system of sewerage is feasible,
it should be undertaken—there are few places, capable
[Jf Sll!l]}ul‘ting a town, “'l[l_']'l! water cannot 1ll! Ubtil.lll!'li_
Where towns are inland, the question of effluent disposal
will be the most important. If there is a convenient
river of good size 1 should let the sewage go into the
river, and obtain drinking water elsewhere or by filtration
from above the outfall. The effluent, even if filtered,
will eventually get to the river, so that there would
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seem to be no help for us in this matter. If we are
in & position to filter the sewage so much the better
for the towns further down the streams, perhaps, but
even this is problematical.

In places where water is so scarce that we cannot e
do any of the above-mentioned things, there iz nothing INDEX.
for it but pails or privies or privy cesspools. My views
on these have been given. I regard the pail as the
most dangerous of the three in the Tropicz. One or
other of the systems will be already in vogue in the
town, perhaps both. Whichever it be I should recom-
mend that it may be made as ;n-TEz-L'l as ]||1.-si|3|1'_ anid
for new houses the most up-to-date ce wols provided,

along with the latest and best appliances for emptying
them : , B4, 65
ool  life of the, 4

In coneclusion, T would repeat that no system is b A oil and refuse, 6
perfect—that the efficient carrying out of any system s and closets in, misuse of, 34
s better than running hither and thither in search of 3ilhs d drains, 8

o e . . system of conservancy, 9
the 1].|| oretically good. A good sanitary officer (if s, munisial, 85,70
possible, he should have no other work to do), with

])Ivm_\' of ;_"f-tui subordinates and a broad-minded muni-

Carts, cesspit, improved, 44
municipal, 47

in South Africa, 41

f : Cellar, sewage in, from drain-pipes, 80
a municipal engineer with a special knowledge of sani- Cesspits, 16 71, 77

l':ip:l] council to deal with, will be able to make zome-

an

thing out of any system. I may add that I consider o

tary engine g a desirable adjunct to the Health t_'11153l|i0f1 munieips
in relatio
sapools, clearing of, rarely required, 29
contents of, 20
dangers in emptying, 28
defence of, 20
de n of

Department.
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