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MILITARY SANITATION on the Wa2STERN FRONT,

¥

Forewora.;- Preventive Medlicine as practised to-
' day by the ]Iedicgl Services is of comparatively recenté
' growth. The expression used by Nelson in one of his
‘alspatohes to the Admirelty - "I think you will egree
;with me that it is easier for us to keep a man healthy

'than for a physicien to cure him" - shows that, little

' over a century ago, preventive medicine was not yet |

' considered the prov1n¢e of the medical profession, |
This 13-1nteresting in view of the rapid_atrides made |
' by the_profeésion in this direction even since the |

| South Africen Wer. |

The Measures adopted to reduce sick éast.age are

inumerous; some of them not coming directly into the |
!province of the sanitarian. They are of two kinds;- I
A, Messures to maintain in good heslth the individual '
| soldier, thus increasing his resistance. |
f B. Measures to prevent the spread of infection from

the sick to the healthy. :

Feasibllity. While in training and rest arees, 1
these measures can be adopted in their entirety; they

are not always practicable under active conditions. _
|
Summary of Measures taken, These can be sunnnar-i

'ised as follows:-
'A. Measures to maintain the soldier's health: -
' -]l



(1) Regularity in everydsy concerns of life,- work,:
‘ meais,- ieisure,- sieqp. : o

(2) Meals - good, veried, and well cooked.

(3) Suitable clothing and change of underclothing. |
! I Drying sheds for wet clothing.

| (4) Reguwlar ablutions and baths.

' (5) Good senitary conditions generally.

(6) Attention to teeth, eye, and ear defects.

chircpodists; c¢lean dry socks, end treatment with

‘ (7) TFeet = provision of good, well-fitting boots;
|
|

oil to prevent "trenoh feet®; blisters treated oni
| the march. |
| |

(8) Provision, in forward arees, of hot drinks to
i men returning from the trenches, end others in

need thereof. ' |
|
(9) Recreation end Study - gymnastics, sports, con=|

certs, etec.; lectures, snd schools of 1nstruction§

' on suitable subjects.

N.B. The sports should be well varied, and instruet-

—iion in senitation, elementary physiology, cooking, etc;,
!made as intafaating as possible, | !
| |
izy Prevention of the spread of disease to the Healthf:-
' This is brought about by:= . '
(1) Measures tendering the Individual less suscapti;
ble. i
(2) Measures preventing disease microbes reaching 5

the healthy individual.
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(1) Measures rendering the Individuel less suscepti-
ble:= ; |

These are as follows:- |

i (a) Measures for developing the normsl resist-

ance to its fullest capaecity, as in A, bring- |

ing him into, and maintaining him in good

health.

| (b) Individuel Prophylaxis; e.g. quinine in
maleriel districts. '

(¢) fnoculation end Vaccination, conferring im=

_ muniiy: 8.8 typhoid, small pox,

i N.B. The prophylactic inoculation of anti-tetauio!

Eserum in cases of wounds is an important development

iof this method of treatment.

gb The Measures employed to prevent disease germs |

reaching the healthy individugl, snd of which I nbw%
propose to give a brief description, mey be dis-
cussed under the following headings:-
(a) Water. |
(b) Food. R |
(¢) Insects. |
(d) Refuse, ground soil, manure. |
(e) Siok, sick contacts, end Disinfection. é
| N.B. Although this olassification is made for the
%aka of convenience, it must be borme in mind that allg
%eaauraa are interdependent and that the failure of |
?ny one may have far-reaching effects. &ven Where
?crupulous care is employed in the cookhouse, the possﬁ
bility of food becoming contaminated from infected

i -s-
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water, or flies, is an obvious exasmple of how efforts
in one direction may be negatived by a breakdown in

another,

| B, (a) Water.-
In considering the subject of water=supply and |
\water-borne disease, it is not proposed here to give |
a length account of established ideas and methods, but;
Esimply to state the results of personal observation :
gof a few points of practical importence while the |
iwriter wes o3 the Westerm front, : ‘
!: I contend that the comparatively low incidence ]
| emong.” oub troops of water-borne diseases, in that |
' germ-impregnated battlefield area, where drinking-
\water is often impregnatedé with cesspool lesgkege, is ,
\distinot evidenoce to the excellence of the prophylactic
'maaaures amployed. The importance of these measures '
|can not be over-estimated, as soil-borna disegses may |
_become water=borne. When one recalls to mind that auch
diseases as Typhoid Fever, Cholera, Dysentery, end
imarrhoea are convgyed by water, the necessity for the
fetrtot supervision of all water=-supplies is obvious, :
combined with adequate measures for its steriliaation.i
!

In addition to the microbic diseases already men--i

‘tioned, it 1s possible that water containing a con-
'siderable proportion of mud mey mechenicelly assist in

|
|
lcausing Diarrhoea of an irritative nature. 1In the !
I
autumn of 191'? I investigated an outbreak of Diarrhoeg.
accom;panied by a slight rise in temperature, which [
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ocourred after a period of heavy rain. On having an
sccumulation of mud removed from the reservoirs, the

outbreak immediately ceased.

Na ture of country occupled:-
In considering the water=supplies of the Western

front it must be borme in mind that, with the excep-
'tion of the actusl fighting zone,=
1. The whole area consists of cultivated land.

2.: That, except in upland districts, the civilien |
ﬁater-awply (which must necessarily form the |
nucleus for that of the Army) consists of s_hallovi;.
wells. |

3. That danger of contemination of water-supplies '
is increased by the average low standard of civil;:-
ian sanitation which exists. |

4, That a large proportion of French villages are

situated in river valleys.
N.B. The highly suspicious character of water
derived from the germ-impregnated bat tlefield zone is

obvious.

The country ococupied may be roughly dividedé into ‘
‘two areas:=

1. Area North of Bethune:-

Here the country becomes quite flat and the sur-x

‘face consists of alluvium formed by deposition of sand,

igra_val, clay, silt and peat in alternating layers. S

'These alluvisl flats are below flood level but slight=-|

1y above the level of water in the rivers, dykes and |
-5=



'canals. The subsoil water, in winter time, is often
|

'barely one foot from the surface.
' | Hare the water is not only very apt to be contam-:
'inated by sewage but also from the presence of decay-

‘ing orgenic matter in the alluvium., The water=supplies

—

are mostly shallow wells, 2 learge propagwtion of which

|
ishow evidence of sewage contamination when examined

'chemically and microscopically.

2. Area South of Bethune:-
fn this area chalk forms the main mass of the

|
|
‘large ranges of hills, either reaching the surface, or|
|

heing thinly coverad by tertiary deposits.
Hill Crests:- Here the gravel or ssnd often can-

ita.'nn considerable quantities of water retained in cup#
!
‘111 the underlying clay. ;

! Upland Velleys: Here water derived from the i

;chalk is generally a pure but hard water. As, however,

‘the chalk is extensively fissured, many of these high
Evalleya are waterless. Springs situated in the sides |
fo:t these valleys are of good quality. '
| River Valleys:=- Here the water is usually derived
|1‘rom shallow wells, snd as these alluvigl flats are

;heavily cultivated, this water is generally greatly

| contaminated.,

Sources of Contemination. |

'tion of public wells, which are generally situated at |

|

| Situation of Wells in general:~- With the excep*
|

|

'intervels in the village streets, wells are usually

| =G



Bituatad in the courtyards of buildings, in close prox*-
.mity to the manure-heap (Where presant) and the house
privy; The dangér from tﬁeaé-saﬁroea, especially if I
jfﬁe privy cesspool is in a lesky condition, and from
ésurfade dréinaée; is further increased by the custom ?/
'of French housewives to scrub the courtyard pavd with |
.1iquidlmanure, thua'avoidiﬁg the‘uae_of s0ap.

| Faults in Well Construction:~- Another feptor

which inoreases the dangef of contemination, where
present, is faulty construction of the well itself. ;

1. Stonework which is not properly cemented or
stained, and :

2. Defects of the superstructure: both permit=-
;ting'aurfaca-water to gainxénbass to the well. :
| fn eddition, es 50% of the wells are fitted with
‘windlaess end bucket instead of a pump, these wells
can be further contaminated:- e

1. By'duat gaining access through openings in the
Iauperstructure - ' ' |

0 fvx getniig sosees TioR the Toot GT the Bupket:
| This addition of extraneous matter is further |
;added to where miscellsneous vessels are used for the
purpoae of drawing water. ;

' The prevention of the use of these unauthorised |
vepsels

vailt for this purpose is one of the duties of the

|Whter Police.

Sterilisation of Water:- The necessity of obtain-

?ing water from such suspicious sources as I have just
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|
' described, renders the adoption of adequate messures

for sterilisation absolutely essantisl. While, of

{courae,‘under pPeace conditions many mefhods of sterilis-

|ing water are available for use, in the field the simp
ilest metﬁod; combined with'efricianoy, must be employ-
jed. |
: This is fortunately available, as Calcium Chloro=-
ihypoohlorite, oémmonly known as Bleaching Powder, fonmp

an invaluable and effective agent for water sterilis-

Iation end when added in the correct proportiqn renders
|Water sterile in half an hour,
i Action of Bleaching Powder:- When exposed to the

I

' action of humid air containing Carbon Dioxide, Bleach-
' |
Iing Powder bresaks up, and liberates chlorine according

'to the equation - | I/

! Ca C1 0, C1. 1-H2 c 95 = Ca CO5 *-HéO “+C 12.

I \ |
| In solutions, the reaction is entirely different,
|

' Chloride end Hypochlorite of Lime being formed -
| 20CaC10,ClzCa C1, 4 Ca (C1 0), (hypochlorite)-

' The hypochlorite thus formed is a powerful oxidising
| agent, being converted into Caldium Chloride by the |
iloaa of all its oxygen. =

Ca (C1 o)2 s Ca C1,40,

| The sterilising actionm of Bleach%ng Powder in
iwater appears to be due to two causes:-

| 1. Toxic actiom of the Hypochlorite of Calcium.
2. Oxidation




Owing to this tendency of Bleaching Powder to lose
its efficiency on exposure to air, it is essential !
that all tins showing sizns of deterioration, nemely |

irust and dampness, be discarded. |
Zau de Javel, the hypochlorite solution used by |

the French Army for water sterilisation, has the siivenn

‘tage that its strength remains constant, but it is doubt=
ful if this counterbalances the need for extra trans- I

%port which its use antai;a.
| Horrockd! Test Case:- This case, devissd by'Col.!
fHorrocka, provides a portable and rgpid method of as- F
faartatntng the amount of Bleaching Powder which a givaﬁ

!water requires. =5
! It consists of a set of Gnemelled eups and glass

!pipettes and is so arranged that the addition of one |
drop of Bleaching Powder solution to a cup of water i 2
|by means of a pipette, is sequivalent to the addition o; =

ona measure (2 grams) of Bleaching Powder per 100 gal=-

[ - {
| Ao indicator (Zine fodide and Starch solution) is

provided of such a strangth that 3 dropa of the solu-
‘tian give a definite blue colour with a cup of water
|containing 1 part per 1,000,000 of free chlorine. |
' The 6 snamel ctpa are filled with water and have |
!addad to them 1, 2, 5, 4, 5, end 6 drops of Bleaching
Powder solution. Indioator is then éddad, eand the cup

containing the smallsst amount of Bleaching Powder,

which retains its blue colour for half an hour, giveai

| the emount of Bleaching Powder Which is required,- onei
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| drop corresponding to 1 measure of Bleaching Powder,

| §3§§rviaiqn of Whter-ngél;es:- Having given a b.

' brief description of the nature of the sources from !

| which water is derived, and the method of sterilisa-

' tion adopted, [ shall now deseribe briefly the method |
|

. of supervision adopted and the means which, as a sani=-

| tary officer, I found useful. The question of the

 purity of water used for drinking and cooking is a
5 most important duty of the Medical Services.

| The examination of water-supplies by Horrocks' ;
' test, previously described, is conducted by: 1, ‘Regiment-=-

;_gg_MedicaIIOfficers. These select water=supplies for!

' use by their units, and insure that clarification by

| elum is carried out where necessary.

Poigoning and Pollution of Water by the @nemy:- 1
| In districts evacuated by the enemy, examinations for}
| metallic poisons are also conducted, as well as examiﬂ-
| ation and treatment of polluted wells. These examin-?
ations are absolutely essentieal,

Polluted Wells:- The water in these is treated

' by the addition of Unslaked Lime or Bleaching Powder,
| after removal of all débris from the well. After being

| well mixed it is allowed to stand for 24 hours, and |

| then pumped dry. This is repeated, the well sides

| being well serubbed down with the solution. The well

5 is then repeatedly pumped dry until all trace of 1ime.
i

i has disappeared.
| The Bleaching Powder should be im a 1% aolutian.i
' The amount of water in the well is caloulated from i
| =-10- |



; this formula =
Di.x .7854 x d x 6.23 = gallons
where D = diameter of well in feet I

d = depth of well in feet.

| i & personally, have no experience of chemically
é poisoned wella, but have used the method indioatad |
| above for polluted wells on aevsral occasions with g
f excellent reaulta. ; The absolute neoesaity or these ;
: examinations cen never be overlooked, as the drinking!
of untested water involves the gravest risk, end cannét
- be permitted. : . : _ ' i
2. Area Saﬁituﬁx Officer:- The work of the Ragimant-

2l Medical Officer, though conaiderable is neceaaar-é
11y confined to the area ocoupied by his unit. The
| greater part of the suparviaibn of water=supplies aa-;
" volves upon the Area Senitary Officer, who is further
- aséiated_by the officers in charge of mobile Bacterio;
- logical and Hygienis laboratories, who examine and :
f report'upon supplies, where necessary, and 1nvestigaté
; disease outbreaks. |
The Araé Sanitary Officer, with his sanitary saci

tiom, is situated more or less permanently in en arsal

steps to ennure that all water when consumed is, of as | -

and can thus organise systamatioally the neceaaary

good quality as possible.
I have acteﬁ 1ﬁ thié capacity for a conaiderable!

| period, and the system I adopted is as follows:=-

Water Sub-ssction:= For this most important duty

=]ll=



 of water supervinian, I carefully selected a few trust-
'worthy N. G.O'a. to act as a water sub-sectiom of the
Sanitary aaotion. These men Were selected on account |
of their previous experience, in additiom to their
'general intelligence and trustworthiness. My reason
%for doing so was to ensure that all investligations
}ahould be conducted with the most scrupulous care. |
} The syatem of procedure which I adopted, in any i
‘area, may be divided into what [ may term (1) Prelimin-
!ary work, and (2) Routine work, the former consisting |
Iin obtaining all informationm regarding the area water-
supplies. This duty is a most important one, and one |
'in which I always insisted on the greatest care being
|takan. : .

] The work of investigation may be thus tabulated:-;
| A. Preliminary Work:- |

i for the purpose of:- ;

(a) Obtaining any necessary alterations.
(b) Providing information by = |
| 1. Tebulated 1ist of water=-supplies, water map;
; e etcné.“;;, o
| 2. Suitgble labelling of wells.

B. Routine Work:-

consisting of =

(a) Supervision of water=supplies with regard to -
, 1. Adequaoy. |
| 2. Quality. : |
! ant

3. Defects.

4, Suggested improvements and alterations.
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oped which persisted for at least half an hour; All

(b) Supervision of Water Police in charge of
aamﬂl'éa-idm- . A R e S T _
1. Suffieciency of numbers,
2. Knowledge of water duties.
3. Tfﬁatworthineaa.

(¢) Supervision of water=-carts:=-

1. Condition of cart and spaXes.
2, Presence of an orderly. |
3., Number of tins of Alum and Bleaching Powdeé
- carried on the cart. i
4, &vidence of satisfactory chlorinationm. |

N.B. The test I adopted to demonstrate satisfact-

ory chlorination was the addition of 3 drops of a aalﬁ-

tion of Zine fodide and Starch to a cupful of the water
being exsmined. If satisfactory, a blue colour devel=

| water must be chlorinated at the water point.

(d) Supervision of water-cart orderlies:=-

1. Is the man detailed for regular duty with
-the cart = or, is he freq#ﬂntly changed?
(The importance of having a regular attsnd-
ant is obvious.) | | |

2. Does he perform any sanitary dutles?
(This must never be permitted.) |

3. Has he ever suffered from Dysentery or |
interic Fever? (This renders him ﬁnsuitablé
dwing to the risk of tremsmission of diseasé

by means of a carrier.) i

4, Does he know his dufiea, and is he 1nt3111;
=]3= é



gent and trustworthy?

3. Instruction of the Persomnel employed in Water duties.

1
]
|
|
|
|
|
|
|

i Preliminary Work:=-

| On taking charge of any new area, my routine prac-
'tice was to obtain immediately detailed information
iupon its water=supplies, ;
By making use of a special fom for this purpose
‘the information was easily tabulated (see Appendix).
i In addition, I embodied the information in a VWater
Map where, by the simple expedient of using a differan#
colour for different quelities of water, and signs for|
'types of water-sﬁpplisa, one could see at a glance the | .
’1aupplies of any part of the area. This was very use- |
aful for enyone desiring information on this point. é
' An immediate result of having this information at |
%y disposal was that I could, without loss of time,
ésuggeat any necessary alterations, and thus hmve the
work put in hand with the least possible delay.

The systematic tsesting of water=-supplies, which
‘formed part of the investigation, Wwas accompanied by

~'Labq;11ng of Wells" - thus also putting the informa-

;tion gained to practical use.
! Thé notices affixed at water=-points were as fol-
ilows;- |
i 1. Wells which by test show that 1 measure of B,P. i
| |

or less per water-cart (110 gallons) is required

="Thils WwWater must be ehlor-

inated with lms, B.P, per Water

n [
Serts g e



1. Wells requiring over 1 m, B,P, = 3 m, B,P.

= "Washing Water On 1 ye"
3. Wells over 3 m. |
s "Out of Bounds,"

The actuel standard fixed varies, of course, with

the supplies available, but it is very rarely necess- 1
ary to use as drinking water any which requires more |
then 1 m. B.,P, (2 grammes) per water-cart, as examined

by Horrocks' test.

Before recommending any extensive constructional

' work in regard to a water=supply, or using doubtful i

supplies, it is wise to obtain a chemical and bacterio-
logical analysis from the Mobile Laboratories of the

area.

Routine Work: -

e e

Though, for the sake of convenlence in description,
I have distinguished this from preliminary work, the i
one naturally merges into\tha other, and they are car-é
ried on conjoint}y. It may be briefly described as - ;

Supervision:- And this survelllance is exercised
over the whole water-supply in all its different stage$
en route to the consumer. It is, therefore, obvious

that both the water=points end the water-carts are inciud-

ed in this supervision, as are also the personnel in ‘

charge,
Routine Inspection of Water-supplies:- This is a ;

continuation of the preliminary investigation and is

carried out on similar lines. [ made use of a similar!

form for the inspection of water=carts. This latter

e S T e e . |




inspection is e most importent one, as here the water

reaches its final stage;béforg consumption,

Supervision and Instruction of Personnel:-

As so much of the water=service's efficiency depends
on its personnel, the importance of instructing these

in their duties cannot be over=-estimated.

This instruntion‘was carried out by the Water Subs
ssction, and included: - |

1. Sources of water.

2. Sources of contamination.

3. Dangers of bad water; Water-borne dissases,

4, Horrocks' Water Test for chlorinationm.

5, Instruction in Chlorinatioem,

The method I adopted consists in rubbing up the
Bleaching Powdsr into a smooth paste in a cup With a
few drops of water, then adding sufficient water to
make it of the consistency of thin cream, This is then
added to the water in the cart during the proééas of
f£illing, and becomes thoroughly incorporated. After

half en hour the water is fit for use.

I attach copies of the forms used for inspecting

waterfsupplies.

As the provision of good'watar is a vital one, ths
coggygtion of adequate and careful supervision is absot

lutely essential.

-1 8=




__Report on Water-gSupplies for the Village of -

Pogition of| Type of Depth of | Amount of" State of Repair Condition of Remarks.
Well. Well, Well. Bleaching and rsquirements.| surroundings.
Powder requirim _ |
S ed per 100 galls. » e
m m.
In yard of Windlass| 25 1 measure Good, but ; Can be
-Billet 34 and windlass Satisfactory | repaired
Rue Lafayette Bucket metres | (2 grams) drum requires _ with little
brake trouble.
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i 5% 7 V) Y B T Result| g _
No. carried | Orderly's | of H. | Spares | Condition of
of Cart| Un i s Name of Orderly| Alum|B.P.| statement | Test |carried | Cart & Remarks.
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 Food.
f do not propose to enter here into the question
iof disease conditions produced by monotony or defects i
'iin dietary, or to the Deficienoy diseases, as Sourvy, :
cansed by a dietary lacking in "Vitamines" from the
'went of fresh meat and vegetables.

i n my capacity as Sanitary Offiear I was chiefly
|concemad with: - |

1. The quality of food issued.

|
|
|
2. The steps taken to preient its contamination. %
|

| Quality of Food:- Though this does not striotly |

'come under the classification I have adopted, thq de= |
itection of unsound food is a step very nécessary to
;prevant siclkness ariéiﬁg from this cause. Owing to

'the great care which is taken in respect to food-

;suppliea, the danger from this caﬁae is reduced to a
iminimum. The poasiﬁility of such changeé as putre=

ifaction in meat, bacon, tinned foods, must be remembere
'ed, end also the presence of mould in bread or bis-

‘cuits. Ptomaine ahangaa in meat after 6ooking and

fopened tins of preserved meat must not be overlooked.

! Protection of Foodfitam Contemination:- The risk

e

| of contamination of food-supplies is a very constant
' denger, and the most careful supervision is necessary.

;to prevent this. This'auperviaion is necessary both

%at the dintribufiqn centre and at the cookhouse itself,
‘Bven at temporary ration dumps the use of a sheet for %
placing meat and other food upon prevents its contaminr

i
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ation with soil,

. In addition to contamination teking place before |
distribution the food may be contaminated in the cbdk-i
house itself. This may be brought about through the
éagenoy of water, flies, dust, directly from en infect-
;ed cook, or the want of cleenliness in the cookhouse
or its personnel. Food may be infected directly from
?a_contamiﬁated water=supply used in cooking, or indi- .
rectly through washing cooking utensils in a contmin-!
%ated water.

It 13":11051: essential that cookhouses, food-storea,é
etc., be inspected daily by the Medical Officer. |
| N.B. The tables and woodwork can be maintained
in a beautifully white condition if scoured daily with
‘a mixture of Bleaching Powder end washing soda.

| Selection of Cooks:= In selecting these care must

ibe taken that they have not previously suffered from

'Typhoid or Dysentery, owing to the risk of the spread
‘of infection by Carriers. No man suffering from |
:Diarrhoea must be pemitted in the cookhouse, y ;

N.B. Similar care must be taken in the'aeleotioni

f of Watér 'p ersonnai.

Cleanliness of Cooks:= These must be provided wi?;h-

ia regular change of clean overalls, and must make sys-i
‘tematic use of washing requisites provided outside the

‘kitchen, including nail-brushes. Their nails must be |

%
cut short, snd they must be strictly cleanly in all |

gtheir habits and keep themselves, their utensils and |
| |

' the cookhouse itself in a cleanly condition. They mus;t
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iwaah their hands after each visit to the latrine.
| Clesnliness of Cookhouse, ete:- In addition to

@aintaining the-cookhduse, chopping tables, utensils,
éetc., in a state of perfect cleanliness and having the
%walis regularly lime=washed, it is essential that no
articles of personal equipment or clothing be kept in
the cookhouse, which must not be used as a sleeping-
Place.

They must not be in the viecinity of the latrines
or incinerator.

The kitchen must not be used as a food-store, andi
must be protected from flies during the summer and |
autumn.

Cutlery and utensils must be protected agaeinst dust.

Water used for scouring=up must be sterile, and
pand used for scouring should be bgked previously.

Dish=cloths must be washed out and dried daily.

All refuse must be kept in covered receptacles
and regularly removed from the cookhouse.
| Gressy waste=-water must be taken some distence
§ff end passed through a suitable trap for removal of
grease and sediment before being disehargad into &
soskege pit.,
| Adequate measures against flies must be taken,
Allusion to this will be made under "Insects."

Insects.
The well=established fact of the part played by

insects in the transmission of disease need only be




mentioned.

Direct Infection:- Plague (pulex cheopis), Slaep}
| ing Bickness (tsetse fly), snd Malarie, Dengue end f
 Yellow Fever by members of the mosquito family, are i

|

Tamiliar examples of dissases conveyed directly through

the bite of an infected insect.

| Indirect Infection:= Dissase may also be convayh
|

' ed indirsctly; and this method plays a large part on

{tha Western Tront.

The insects which hare raquir; the greatest i
amount of attention are:-
| 1. Flies, and

2. The Body Parasites:-

(a) Acerus-: Scabiei.

|

i (b) Pediculus Corporis (louss). |
? Flies:~ The dangar'or-fly-borna infection is an ?
éindirsot one and is due to the habits of these inaeota!
QWhich breed in filth and feed indiseriminately on :
%filth and food, !
| By adopting adequate sanltary measurss we both i

|reduce the numbers of these insects and remove the germ

ioontaining £i1th which they carry to food. The dis-

!ohargee from persons suffering from specific diseass,
| .
8.8+ Cholera vomit, #nteric stools,are a grave source
?of denger, and fheir adequate protection against flies

éia abgolutely'assential.

|

| An additional safeguard is added by the proper

| | et
protection of foodstuffs, and active measures for its |
'destruction taken against the adult fly. |

| -22- |



Method of Transmission:- This is usually through

'the insect's dejecta, but it may be conveyed, in addi-

ition, on their legs, wings and bodies, It may thus |
i : ;
be carried directly to the 1ips of man or, indirectly,

&

' through his food.

Diseasss gonveyed by Flies:~- The chief dissases

|
conveyed in this manner are #@nteric Fever, Cholera,

‘Diarrhoea, Erysipelas, and Conjunctivitis, though it
'is quite possible that others, 8.g. Tuberocle, Gas Gan=-

igrane, Anthrai, Bacillary Dysentery and Tetanus may be |
|

;convayad by them.

; The House fly (Musca) is the one that plays the

!chief part in the transmission of disease. [t breeds |

:chiarly in horse manure.

‘the transmission of Dysentsry was the Latrine fly,

' ' : i
i Latrine fly:- In Gallipoli the active agent in ]
p |
; |
‘'which breeds in human excreta. |

The chief varietles of flies which [ have had to |
deal with may be classified under the family Muscidae %
belonging to the family Diptera. |

Muscidae:- (a) Stable flies (Stomoxys)
(b) Horse flies (Jabance or Hippobosc®) |

(c) Housse flies (Muaca) i

(d) Carcass flies:=- !

Blue Bottles (Cynomyia) |

Green Bottles (Lucilia)

|
l
|
Grey Bottles (Sarcophaga). %
g =23= ‘
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The best general methods of combating these I har
found as rollowa, though to some methods in particular
T will refer to later.

e e

1. Measures against the egzs and larvaa.
2. Measures against the adult fly.,

1. Measures againnt tha egzs and 1arvae°-

Remdval of Braeding-plana Moist horse manure

betwaen the temperatures of 3900 and 40°C is the favouf-
ite breeding-place of the Houaa fly, at least 90% of !
eggs being laid there. Human exereta and enimal retusé
.may also be used for fhia purposa; |
To prevent flyébraedihg;_theferore, it is essen-
tial that no uncoversd material suitable for br'aaed.i.ng-l‘j
places be left fit for flies to breed in, |
Thess steps will ‘be desoribed later under "Refuse,"

To check breediug of Carcase rliea; burial of

carcases and garbage must be immediately attended to,
Where burial ia'impoasible owing to hostile action

.cardagea_ahould ba-sprayed frequently with "C" solution.

A1l latrines must be fly=proof. 8

Protection of Food:- This forms an important link |
in the chain of defence against fly=-borne disease, and%

may be briefly described as strict cleanliness and the |

adoption'of every measure necessary to prevent the
?ntfance of flies to fodd, food-sﬁoraa,"cookhouées,
dining-rooms, eto. Windows should be protected with
%auze netting, and doors should have muslin curtains.,

Meat-safes and recqptadles for food must be provided,
gnd measures takan in dining=halls, ete., to pProtect |
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.Jam, milk, ete., by muslin protectors.

2. Steps against the adult fly:-

These oonsiat of: -

1. Mechanicel means,as fly-traps, e.g.the

balloon trap, fla,ppera, tanglefoot ﬂy-papers, ete.

2, Poisons: 3% Formalin in nweetened alkaline |
aolution for indoor use, as it is not dangerous to |

man or domestic animals.- Sodium Arsenite

(Na H,As Oz)in 1% solution adequately sweetened.
This is very toxic to man, and great care must be |

employed in its use. - Pyrethrum Powder: This is

very effectlve when dusted over the parts frequent-i
ed by flies, causing them to become mummified and
innocuous., It is rather irritating to the throat |
and nose, ' | :
. 3 The washing of walls, window=-frames, etc,, :
with'a éreual solution is a useful deterrent. I hatre-!
 found that paraffin smeared alnng window=frames, eto. s
! is most useful for this purposs.

I 4, The application of a flame to the parts on

_which flies rest is a simple method but has to be
carefully em;iloyed to guard sgainst fire,

I have not-endeavoured to do more than lindioate

these methods against the adult fly. The fly danger

! :
' is a very real one and affords scope for much careful

|
|
|
|
i
| |
| thought,

!
]
|
|

Acarus Scabiei:- The importauce of ;prom.pt. treat-i

%ment of cases of scabies I8 their early stages oonsista
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in the fact that blankets, clothing, ets., are immedi-

iétely'inrécted and the disease rﬁpidly'apfaads. To

fprevant this, prompt isolationm and treatment is naoass}

'ary, with disinfectlon of all infected blankets, clo-
| thing, ete. This condition is often accompanied by

Pediculosis and, when neglected, a dermatitis is set u?,
which usually tekes on an impetiginous nature, i
The further necessity for early treatment is thusi

indicated, as when the affected are evacuated from thi#

cause they are temporarily lost as effectives,

| Body Parasites:- (Pediculus Corporis and Acarus

|
| |
%Scabiai):- The part played by lice in the terrible
ESerbian epidemic of Typhus and relapsing fever is still
é:l’raah in the memory , and the findings of the Govern=-
Ement Commission on Trench Fever show that this insect |
iia also the cause of transmission of Trench Fever,

i The presence of lice in the c¢lothing and under-
iclothing of a conslderable proportion of men at the
Front conveys an ever=present warning that disease is

inever far away, and that no slackening of preventive

|
i
|

measures can ever be permitted. Quite apart from the

!msnaca of the diseases transmitted by its means, the
Eirritation set up by this insect, and the subsequent
zacratching, must have a depressing effect on the
%general health, -

1 Refuse (and its disposal).

This part of the subject is important, for many |

|
iof the points f have observed, and some of the methods
|

=Dh=



| I have experimented with, have reference to the great |
| necessity of dealing with the fly-problem. In dispos-
Iing satisfactorily of filth, in which the fly is born;
grows up ahd 1lives its 1ife, we are to some extent

getting nearer a solution of that problem, A great

part of my duties have lain in this direction, and the
branch of danitary work in question has always had |
interest for me. .

= For the purpose of condensing the question of the
| disposal of refuse in the field, we can broadly divide
ii;hua ?aate products of any body of men roughly as :tol-E
| lows: =

! 1. Liquid.

2, -Solid,

Another cglassiflication might be:=-
1. Exereta and Urine,

|
} 2. Other camp refuse,
|

Disposal of Refuse:= The main essential in re-

fuse disposal is efficileney, as in view of the large
part taken by fiies in the productiom of disease it |
is essential that all filth be immediately dealt with;
so as to prevent it from becoming a breeding or feed-

ing ground.

Special attention must be paid to preventing:-
1. Any accumulation of refuse becoming accessible !

to flies.

2. To keep latrines and urinals in a clean condi-
tion = the former properly fly-proofed, and.the
urine gutter treated dally with a disinfectant.
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i Whatever may be the nature of the waste material |
!to be disposed of, there are tWo fundemental methods
fof dealing with the same, namely;-

| 1. Incineration,

2. Burial,

Incineration. This is the simplest and most

effective purifying agant, and has been used for this i
purpose since time immemorial. The "Great Fire of I.ondon"

|1s a classical example of the usefulness of fire in |
;Btamping out disease., It should be employed wherever ;
icircumstances Permit and the waste material is suit-

|
|constructed that bad smells and empyreumatic vgpours

%
(are not emanated in the process of combustion.

|
‘able for burning. The incinerators used should be so }
|
|

‘ The ineineration of ordinary camp refuse praaents'
‘no difficulty, nor does that of the small smount of

'solld deposit and soap-curd removed by means of a trap

| from kitchen, or ablution water. Care must always be |
'teken to put demp materisl on the fire only in small |
quentities at a time, after the fire is well alight.

The ineineration of excreta presents greater diffi-

Ioultiaa and is not pranficable to any extent in other
jthan fixed camps.

i For the ineineration of damp material and axoretar
‘1ncineratorn should be provided with a drying tray on |
iwhich drying can take place before the material is added
'to the fire, Incinerators of many types are employed,

| the Horsfall being a useful type, though the opening

| for the removal of burnt material is rather limited.
' -28= !




Type of Incinerator recommended:- The type of

; ineinerator which fﬂadéﬁtéd;'and which I found to be

Eﬁoré practicable than any other for dealing effectively
| i

| with moist material end excreta, has the following

. features:-
|

1. Construction = square, brick, closed-in type. _
2. Centrally placed sheet-iron chimey of tepering

pattem, haiing a wide entrance for smoke and a

narrow exit., This position and shape ensured good
' draﬁght and excellsxit combustion, |
%: 3., An opening for filling and a large opening for
| : clearing out’bﬁrnt material, placed af opposite

@ sides of the 1néineratof, thus ensuring rapid

\ emptying and avoidiﬁg the mixing of burnt end un-
burnt refuse |
4. Sufficient provision for the entrance of air.

| 5. A drying tray for the preliminary drying of ﬁeti

rubbish and excreta. |

N.B. The tray is loose and can be removed when :

i _ not-required for use., It is supported on rails |
aufficienily atrong to prevent ben&ing under thai

| ‘intenss heat evdlvad; 1ight narrow=gauge tramway;

rails I found.sﬁitabla and available. The_qualiéy

of these rails determines the life of the 1ncine+-

ator, as rails which bend under the weight of :hé

| tra& contents cause the briokwbﬁk to collapss, ‘

For use of smaller camps [ constructed a similar |

" ineinerator of shest-irom, Which Was most effective in

| practice.
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Incineration of &xoreta:- The incineration of

;excratalﬁfé;éﬁfé gféatéf“difricultiaﬁ fhan“thaf of

{ordinary fafuse'owing to its moist nature and the he-
cessity for having sufficient refuse or other fuel to

 ensure aufficient heat for complete combustion.
| The requisites for success are:=-

i Perﬁanent Incinafator personnel,

2. Saﬁdust, or other suitable material to aid inein-

eration.

3., Suitable inecinerator of closed=-in type provided
with a tray on waich the excreta can be dried be-

| fore beiﬁg burnt. [ have constructed a large
number of the type deseribed, which gave most

agtisfaotory results.

4, A strainer or other means for separating faeces

i from urine.

5. A shed for storing sawdust and protecting refuse

from rain. It should be provided with a concrete

to the inéinerdtor, even though excreta is not

incinerated.

Excreté_of intected Persons:= Wherever possible,

' this should always be incinerated. The evagporation

|

| of infected urine presents greater difficulties, but

ishould always'be adoptsd where possible. If ineciner-
‘ation is impossible, infected exereta and urine must

'have sufficilent disinfectant added to ensure sterilis-

'ation before burial.
=30=
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Other Inecinerators:= Although I have sketched

lthﬂ type'dr inoinéraidr waich I'have found most suit-
fable for fixed campa, the type of inecinerator adopted |
;ust depend to a large extent on the matarial and the E
!time and labour availsble. '
i. Refuse can be satisfactorily burmt on a grating
iof expanded metal supported on a framework of iron picé-
Eatn and surrounded by a plece of wire netting. :
| WVherever possible, a small shed should be built E
Ito prevent refuse tram becoming wet, This is very |
important owing to the great difficulty .in the 1nciner-

!ation of wet rubbish. !

| It is most essentlal that all rubbish be burnt
;daily, and careful supervision of incinerator sites
ﬁuat, therefore, be conducted, otherwise they become
breeding-places for flies. |
Where excreta is d?spoaad of by incinerationm, thié
is liable to bresk down:- :
1., If there is any scarcity of sawdust or material
suitable for admixture. |
2, When a camp in which the method of disposal of |
excreta by burning is evacuated by the unit in
ococupation, it is frequently difficult through
lack of time available for the purpose, to burn
_ all excreta. The latrine pails are thus left
; full and, if not properly fly-proofed, may become
breseding=places for flies. ‘

Burial:= This method must, in certain cirocum-
P
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atanoes, be adopted for the disposal of solid refuse,
:whara, owing to military considerations, incineration
|

|is not permissible.

Desp Pits:= The refuse must be burned in deep

pits suitably marked and covered daily.with earth.
When within 2% feet of the surface the pits must be

'filled in and marked "Foul Ground."
Shelled Areas:- A shell hole suitzbly merked mey |
|
ba used for burial, but wherever possible refuse should

Inot be buried in a spot likely to be re-disturbed by

|enemy action.

Burigl of Liquids;- (Soakage). The method em-

i

'Ployed to dispose of the waste from a camp is that of |
: absorption into the soil by means of soakage pits.

I Sogkage Pit:= The construction of these pits,

lwhethsr used for urine soakage or that of waste kit-
|chen or gblution water, is aimilarlin nature.

{t consists of a pit filled with such material

éas burnt tins, either flattened or perforated so that
'éthﬂy will retain no liquid. This filling material

?keeps the sides apart, thus allowing the liquid to came
%into contact with as great an smount of soil as possi-

fble.

Size of Pit:- The size of the pit depends both on

'the amount of liquid to be disposed of and the nature
' of the soil. A useful size is 4 feet square by 6 feet

|
' deep. _
i Kitchen Waste Water:- This must be passed through

a grease trap, to remove solid particles and fat frmmj

I
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|
|
i
i
|
|
i
i

f

]
|

| conducted dirsctly by a pipe into the soakage pit.

| was 1mpract1cab1e to have & properly constructed lncin-

; erator and storage shed for rubbish erected by units

the water to as great an extent as possible befors
being péésed iﬁto the pit; £ L | 1
fblution Waste Water:- The water from washing-

Places, ablution trenches, etc., must be similarly

passed through a soap trap to remove soagp curd, as the

presence of grease and soap and particles of food in

| the pit tends to prevent soakage, and their scoumula= |

tion and subsequent fermentation would in hot weather |
cause a grave nuisance.

Urine:= Here the urine voided into a urinel is

This removes it immediately from flies which might

otherwise settle upon it.

Some Practical Points:=- During my experience as

a Senitary Officer I found that it was practically im-
possible to get excreta burmt in areas where the troops
were constently chenging. In inspecting cemps where

incineration of excreta was nominally conducted, one

almost invariably found a pit where excreta was buried.
Part, no doubt, was burnt, but on days when the

did not burn well, or when sufficient dry material |

wes not aveilable for burning, the pit formed a con=- |
venient spot on which to dump any exneés of excreta.

Short duration of Stay:- .I also found that it

who are continually moving, as by the time material

for construction is obtained they are egain on the move

|
|
|
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' In addition, an incoming unit does not always teke ;
 over & camp evacuated by a previous unit; end with !

Idpaﬁ warfafe this will become even less frédquent. ‘

Latrinea:; The essentiel factor in the disposal

' of excreta is that it must, under all circumstances,

be protected from flies. No uncovered excreta must i
' ever be axposed, but protected with what is availabl%,
'e.g. o little earth, a piece of sacking, eto., where |
'nothing else is available., Indiscriminate defEIcatio%,
' however, is strictly ?orbidden. | |
Shallow Tfegchas:~- This type of latrine is useful

' while on the march, owing to their rapidity of con- i

sttuotion. Owing, however, to tha extent of ground i
that they foul, they are not suitable for permanent |

Deep-trench Latrine:- This type of latrine,'wheﬁ

 fitted with fly-proof seats having self-closing lida,f

use,

is the most suitable type of latrine for general use,
| It lasts some time when properly constructed, and thus
; both reduces labour to a minimum and ensures that the
| excreta is protected from flies.

| The pits used shotld be as deep and wide as prace
ticable, a8 the 1life of the latrine is thereby pro-

- longed and fouling of the ground is thus reduced to a

minimum.

The actugl width of the trench end the constructs

ion of the seat and superstructure depend on the

amount of material aveilable. It is, however, essen=
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itial that the seats are fly-proof and that self-closing

|1ids are fitted. To prevent fouling by urine or f
| faeces, a tin lining is required to the interior of

| the aeat;

Construction:= As in the field timber and other

'materiel is not slways available at short notice, the |

ability to make use of any material available is an

| : |
| importent qualification for Sanitary personnel. (See |

| Appendiii. ) J
i Meny Ra tion boxes are suitable for latrine seata.;

j'I‘he gap between the seats can be covered over, where

: anc
'necessary, by brushwood*turf. Where material is avail;

| [
' able, more satisfactory senitary equipment, including |
i
|

|1511:1:'111&1», can be constructed.

Standatrdisation:= This equipment should be stan«
 dardised as far as possible to facilitate construction;'.
!In fixing the type of latrine for a speciel area, the

conditions there must be borne in mind.

Design of Seat for pails, or trenghi=- While in

|
; charge of an area having a very high ground water level
|in winter, the writer adopted a type of seat which |
!

' could be used equally for pails or trench.

This permitted of the trench type of latrine being
used during the summer months, snd the bucket type dur-
ing late autumn ané winter by merely removing to a |
 fresh site.

j It is most importent in the use of deep pits that_‘;
these should be placed at some distamce from a water= :
i supply. The practice of conducting the urine by a pipga
| =



finto the latrine pit, while ensuring the longer life

| of the latrine, should not be adopted where there is
iany risk of contamination, owing to the gfaatar risk
 of soskage from the more liguid contents of the pit.
| Liquefactian of the excreta is hastened by the

. i
' l
- regular addition of a little surface soil to the trench,

,' thus cdmmancing alrobic bacterial sction. |

Disposal of Horse Manure:= As this forms the faﬁour-

. ite breeding-place of flies, it is most essential to |
| take asdequate measures to counteract this danger. :
The first essential is, that all manure be removed
at least 600 vards from the nearest camp, or ocoupiad;
i house, or billet. !
This distance has been fixed after experiments |
' to determine the distance which a fly can travel, and
| is for the purpose of preventing ococupied quarters i
becoming infected by flies hatched in the manure heapi
The methods of dealing with manure are as followgé-
1. Direct application to the land:= This is the |

; best method of disposal, and here the menure is spraa¢
; upon the land and then covered with earth by ploughzng.
| This method, however, is not available during the l
summer months, as the ground is then wnder cultivatioﬁ.
2, Burning:- have not found this aatisfactory;
owing to the wncertain nature of the climate. Some i
f form of grid or other method for the admission of air|

to the burning mass is neceasary, and many types have |

' been adqpted.



3. Robafid's Process:- This method has for object

the deetrﬁntien"ofﬂthe”fly larvae by heat engeﬁdered
in fermeﬁting manure, The manure added daily is coieﬂ-
ed with hot manure of the previous day to the depth of
1 foot. This layer of hot manure prevents the larvae
from escaping to the exterior, end they are destroyed |

in the subeequent fermentation.

{ have had considerable experience of this method

of treating manure, end have studied very carefully

| the results obtained. It is difficult in practice to‘
!gat the method propefly carried out; but after many
!failures I adepted-a_method of stacking which has
Iproved in my experience guite satisfactory.

i The disadventage of Robaud's method of treating
imanure is that it requires considerable labour znd is
[

| 1iable to break down if not carefully supervised.
4, Stacking:= This I have found from experienee

éto be the method of treating horse manure, &part fram;
ldirect epplication to the land, which gives the most i
Eeatiefactory results. It is simple and can be carried
| out by anyone of average intelligence. ' i
i The maenure is moei conveniently stacked in sect=
| ions 10 feet square by 5=6 feet in height, with sloping
%sides. As one section is completed enother can be |
;added lengthwise. The manure should be well beaten

| with spades and sprayed daily with a cresol aolution,
‘to prevent rlies rrqm 1aying their eggs upon it,: .

On campletion, the dump should be covered with a layer

of one foot of earth, well beaten in,




I have found this method most satisfactory when
adopted, and the small number of flies found whers it

is satisfactorily carried out proves its value,

Conclusions.

The subject of Preventive Medicine is a wide one,
and T have endeavoured to restrict myself merely to a
description of those methods which I have found prac=- |
tically useful and which I have myself recommended in
my capacity of Sanitary Officer. Many points have not
been mentioned, or only briefly alluded to, e.g, the
isolation of sick of contacts, and disinfection of
Premises in cases of infectious dissase, My object,
however, has been to point out that the steps necess-
ary to reduce sick wastage to the absolute minimum are:=-
1. The maintenance in full health of each individusl

soldier,

e Safeguanrding him against infection.

With regard to the latter, I would again emphasise
the following:- '
WATER,

1. That a large proportion of the water=supplies on
the Westsrn front show chemical and bacteriological
evidence of sewage pollution, and that owing to this
fact the danger of water=borme inrection__ is an ever=
present one, and prescautions against this must never
be relaxed. Water used for drinking or cooking must

" be invariably sterilised. The sterilising agent which
has proved its reliability is Bleaching Powder (Hypo-

=38=



‘essential to obtain immediate informatiom upon the

|
chlorite of Caleium) added after previoua clarifioatiqn.

|

|

by 31lum, when necessary.

(TR That upon enteriﬁg any new area it is absolutely |
: !

|
state and quality of the water=supplies, and that in i

' distriets previously ococuplied by the enemy examinatiods

for chemical poisons must be made in addition to Hor-;
|
rocks' test for amount of chlorination required. i

In cases of doubt, chsmical and bacteriological examidb

!
 ations of the water=-supply must be made, |

% 3. Water duty personnel must be intelligent, trust= |

émrthy men, and be carefully instructed in their duties.

;4. A1l water=supplies should be invariably marked

| the area, which I adopted, is an excellent one for

5 The proper supervision of the food=supply is a duty t?

' They must not have had Typhoid or Dysentsry, or be au;-

| tebulated 1list of information and also a Water map of |

fering from Diarrhoea.

with a label indicating their suitability for use and
the amount of chlorination raquiréd. i
5. Full information regarding the water arsa sup- |
plies should be collected by the Sanitary Officer in |
charge. This is important in view of any possible

fluctuation in population. The system of forming a

this purpose,
FOOD,

i
1. Strictest care must be takem in ensuring the good

quality of food and its freedom from contaminatiom.

i whidh I attach the greatest importance.
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' 2. No personnel who have suffered from Typhoid or

|

I
|
|
i
|
|

| Do

5. Meaauras must be taken to prevent flies from

1. The louse is a very resl danger in view of the

| must be enjoined upon all who have the care of the
' handling, storing or preparation of food.
' 4, A1l water used in the eookhouse must be sterilised

 fuse or filth, thus preventing ﬂy—bréddiné.

i. - : !
| Dysentery, or who are suffering from Diarrhoea, must be

employed in the cookhouss,

3, Striet clesnliness is absolutely essantisl and

| by Bleaching Powder, including that used for washing-

5. A1l food-supplies, kitchens, dining-rooms, ete., |
must be adequately protected against flies, '

INSECTS.

' Flies.

| 1o The fly danger is a very real one in view of the '

1afge part which it plays in the transmission of diaea-sa.
Lo The anti-mugcid measures which give the greatest .

results are the proper disposal of horse maenure, re-

having access to either food or filth (ineluding excrata).
4, Latrines must be fly=proof and fitted with self- |
cloa\ing lids.

5. Measurss against sdult flies must also be taken.

BOdz Vermin,

diseases which can be transmitted by its agency.
2. Large sick wastage is caused by the Acarus Scabiel

and the many forms of dermatitis which begome super-
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added to the original 1lssion when not immediately
treated. Pediculil and lack of bathing facilities
aggravate the condition.
3, The louse proﬁlem, with that of scabies, is best |
cﬁmbated - = |
(a) By making each soldier personally responsible
for his own cleanliness, and wash his own under=
clothing, wherever possible. '
(b) By the provision of more adaqﬁate means of dis-
infection. That recommended by Colonel William
- Hunter, previously desoribed, seems to afford a |
aatiafactory solutiom. It should be possible to
adapt steam lorries to the purpose, and these couid
serve arsas at some distance from the railway.
REFUSE end SCAVENGING. | |
Latrines, |
A1]1 latrines used by troops should be fly-proof
end fitted with self-closing 1ids. They should,
' wherever possible, be of the deep trench pattern withé
f flyhproof'seats and self=-closing 11&3, as this‘poaaesé-
es the following advantages:= ' |
1. Saving of labour. |
2. Access of flies to excreta prevented.
3., Ground fouled by 1atr1ﬁe reduced to a minimum,
Zxereta of infeoted persons should be burnt.
Menure, '
' 1., As 90% flies breed in horse manure, adequate steps
must be taken for its satisfactory disposal. |
R Close packing is the method of manure disposal



| which, from experience, I have found gives the best |
{reaults.ﬂ; AL - ' '

| 3. Roband's Process of treating the manure by fermen

ok
tation also gives satisfactory results, when carried

' out as f have described in the Appendix, !
' Refuse, ‘ *
| e

| M1 refuse should be disposed of by burning, wher:
iever possible. If this is impossible, burial must be

éadqpted.. |
| Strict measures are necessary to prevent flies

‘having access to rofuse and using it as a breeding-
iplaae.

|
! I am strongly of opiniom that whatever be the %
‘measures employed to prevent the spread of infection

|
Eit is most essential to obtain the intelligent co=-

!operation of the individual soldier. This co=operation
;is best secured by instituting courses of instruction
Iin Senitation. A school, which [ instituted, was most
'successful and was reflscted in the better senitation

ior the area, which speedily became evident. Practical
instruction in making the different sanitary aﬁplianoeq
%I found also very helpful, combined with hints as to

the best method of making use of whatever material was
:available. In view of the ohénged form of warfare, |
ithia type of instructlion would be of very great value,
as to a much greater extent, units will require to rely

on their own resources,




APPENDIX I,

Destruction of Fly Tarvae,

Robapd's Process.

| I found from experimnce that this method was
verfectly impracticable, owing to 'the labour involved

'and the uncertainty of the results attained.
During the summer of 1916 I instituted a method |
' of stacking, which made the work of supervision much
'easier, and which gave good results, but which did not%
i,juatify the extra amount of labour involved.
The accompanying diagrams explain the measures

taken.

_ I an adding a series of diagrams of sanitary

‘equipment - '

' (1) Of a simple nature, made from packing-cases and
other materials available - which can be conatrémt-
ed quickly by the men themselves.,

(2) Of a permenent nature, suitable for a fixed

camp.
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DI AGRAMS.

SANITARY

Temporary Camp Equipment.

1,

Permenent Camp BEquipment.
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MILITARY SANITATION
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