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64 Topography of the Allied Occupation.

PART II.
THE CRIMEA.

Ix the preceding pages we have thought it. advisable to
place under one view, irrespective of order of time, .the facts
in regard to the sanitary condition and subsequent improve-
ment of the British hospitals situated within the Tlll‘leh.
territory, and we shall next describe the §a,nita,ry state of
the allied occupation before Sebastopol, with the measures
Jaid down in the instructions issued by the Commission for
its amelioration. . .
The first step taken by the Commissicners on their arrival
in the Crimea,in the beginning of April 1855, was, of course,
to deal with those defects which they found to be most
urgent, especially at Balaklava; but they dic.l not neglect
other more general subjects of inqu?ry respecting t-he.topo-
graphy, climate, water, &c., all of which had to be considered
in their relations to the health of the troops. .
These inquiries were carried out from time to time as
opportunity offered, but it may be well t.ha.t tl‘.le results should
be given, before entering on the consideration of the more

local and removable causes of disease.

§ I. TOPOGRAPHY OF THE ALLIED OCCUPATION,

The allied occupation in the Crimea, at the heginning of
April 1855, was limited to the plateau befO}'e Sebastopol,
and the sea coast mountain range extendmg from San
Georgeo to Marine Heights at Balaklava. Shortly after-
wards, the occupation was extended to. beyond Kama..ra, on
the east, and to the Tchernaia on the north._ Later in the
season, the basins of Varnoutka and Baidar, and the

mountain ridges to the north of them, were likewise

occupied. A sketch of the topography and geology of t.he
entire district is given in the Appendix, and also the special
local circumstances connected with the diseases of the
It is unnecessary, therefore, to do more than

state the general results as far as these were likely to

country.

influence the sanitary condition of the army.
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Considered in relation to the health of the troops, the
ground occupied by Her Majesty’s forces in the Crimea
cannot be said, as a whole, to be peculiarly unhealthy,
perhaps with the exception of the site of Balaklava itself and
the marshy ground extending from the head of the harbour
to Kadikoi. The neighbouring valleys generaily are deep
and narrow ; the natural drainage defective; the subsoil apt to
become saturated with water ; and the sun’s rays are reflected
strongly from the bare rocks. The lower part of the basin
of Balaklava, extending to the east of Kadikoi, was marshy
from its defective drainage, and consequently unhealthy.

Nearly the whole surface of the area oceupied by the
army consists of loam and clay, underneath which, on the
plateau, there isa spongy, calcareous, rocky subsoil, retaining
water. Irom the hard, impervious nature of the rock on the
eastern side of the occupation, the rainfall is concentrated on
comparatively small surfaces on the hottoms of the valleys,
consisting either of porous debris, or of loam or clay. In not
a few places, there are impervious beds, underlying water
bearing deposits on hill slopes, either retaining the water or
turning it ouf along the edge of the impervious bed, so as to
keep large areas of ground towards the valleys almost
constantly wet in all states of the weather.

A high average temperature, with an intensely hot sun,
is very likely to generate malaria under such circumstances,
and to predispose to attacks of periodic fevers, which are the
chief diseases of the country. The fevers are not usually
malignant in character. They are very much what might
have been anticipated from the local climate and topography,
and would, in all probability, be eradicated or greatly
mitigated by cultivation and drainage, as bas been the case
o the chalk districts of England. In certain situations,
however, especially during autumn, these fevers assume a more
dangerous tertian or remittent form, with biliary derangement.

The marshy heads of the sea inlets are all unhealthy, and
the malaria from the mouth of the Tchernaia 15, at certain

Seasons, considered to be dangerous. Their effects are said

to have been felt as far as Sebastopol. The influence of these

marshes could hardly have heen experienced in the British

camps; but we were informed that cases of fever of a remit-
1’1




66 Climate.

tent type, with a tendency to pass intf) typ_hmd a,lllldl gggtl?;loﬁ
: forms, had been admitted into hosplt-a,l. in Ap1 X 5, Jom
the regiments nearest to Tnkermann Heights, W1111-c og[el. _1ht§
the marshy ground. The French camps onFe(.louk'm(.att elg n(i
in the valley of the Tchernaia, suffered from intermitient a

remittent fevers. . .
Tt has been stated that ophthalmia used to be prevalent

in Sehastopol, and there are local causes sufficient to ‘accocllm.t‘
for it. 'The streets are nnpaved, and the whole ground s
covered with a very light, white calcareous d_ust, whu;ht hls
dviven about by every breath of wind. From 1‘:1115 statero | e
surface soil in dry weather, dust storms at times took p ;Llce
over the occupation, and during some of t].lem, tl?e dust hai
been raised in columns nearly 1,000 feet high during the 10
season. The air, moreover, was frequenﬂy. of an exce.53111VE
degree of dryness, which, conjoined with the Intense sg{lllg t,
reflected from white surfaces, and dust, Wwas VeLy likely 1o
' hthalmia. .
PIO%l]f: soii)l'face of the plateau had no shelter fro.m the winds
or cold of winter, but, on the contrary, it received the full
influence of the cold blasts sweeping from the nf)rth. and
north-east from the lofty snow-covered mountain ridges
] ertopped it. '

Whl(:i‘lhzvsubjgft of the waters of the distriet }vill be discussed
more at length in the following pages but it may be? s_tatesl
generally, that if any injurious influence was exercised on
the health of the troops by the water they made use of, 1t
arose from mo natural bad quality of the wvftte1', .but.. from
foreign admixtures, arising from the manner in which 1t was
collected and distributed. o

There are no natural topographical conditions \_Vlthm the
occupation which by themselves. could have (-)cca,smned' the
disease and mortality among the troops during the winter
and spring of 1854-55.

§ II. CriMATE.

Meteorological observations were carried on for too short
o time to enable an accurate estimate to be formed of the
climate of the allied occupation in the Crimea. So fsiu' as
these observations go, however, they afford tolerably reliable
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- Climate.—Monthly Means. 67

results from which to judge of the effect likely to be
produced by the climate on the health of the troops.

Observations were kept irregularly by various persons in
Balaklava, but there was no regular series except those kept
at the Castle Hospital by Drs. Jephson and Matthew. The
instruments made use of were an aneroid barometer, a maxi-
mum and minimum thermometer, a wet and dry bulb
thermometer, by Negretti and Zambra, a sun thermometer,
and an air thermometer. The instruments were placed on
the north side of one of the huts, about 320 feet above the
sea, and overhanging it. From this circumstance, and from
partial observations elsewhere, it is probable that the Castle
Hospital observations represent a sea climate rather than a
land climate ; that the mean temperature in the close land-
locked harbour of Balaklava, with its overhanging mountain
slopes reflecting the sun’s rays, was higher than at the Castle
Hospital, at least during summer ; and that the extremes of
heat and cold, as well as of dryness, were greater on the
plateau before Sebastopol.

The following table gives the monthly means and ranges,
from April 1, 1855, to May 31, 1856, as deduced from
the observations kept at the Castle Hospital, Balaklava :—

MoxTH. Barom. | Barom. [| Mean %r:ﬁ; Mean | Mean|| Mean l\l’,enn hg:;:::: D;IIY ’ Rain.
Mean. | Range. |{Temp. Range Max. | Min. |} Dry. | Wet. Temp. ss‘nti::::

18355. Inches. | Inches, || Deg.| Deg. i| Deg.| Deg. || Deg. [ Deg. || Deg. Inches.
April.....eas, 29-163 062 || 503 | 21-3 || 6411 407 || 57°0 | 500 || 68°1 22 2346
May ..ooveenne 344 743 1} 62-9 | 232 || 743 | 51-3 || 646%| 55°5*|] 814D 29 5308
Junet ........ 624 480 if 712 | 23-9 || 836 | 598 . ve 94 || 29 3825
July .......... *543t| -474%| 73-18] 22-95|| 847§ 62-2§|( 76-8il| 67-0}){ 9v-H§|| 29 1-003
August........ 074 385 || 730 | 225 |j 843 | 615 |} 76°6 | 630 |[107-5 || 28 2776
September ..., 634 535 J| 586 | 191 ] 630 | 437 || 61-2 1 519 | 879 || 23 [|No data.
October ...... *610 540 555'1 187 || 705 | 500 |f 610 ) 555 || 814 || 27 ‘118
November .... 651 870 | 439 | 137 || 549 | 410 108 | 457 || 824 || 16 2:067
December .... *503 950 (| 33-3( 11-3 || 393 | 289 || 351 | 338 || bo2 13 || 2-400

1846,

January ...... -469 760 || 4000 | 94 | 460 | 35:0 || 408 | 39°3 || 590 15 2-499
February,..... +536 715 i 362 | 124 || 425 | 30°0 || 380 -35'7 588 15 2-438
March ........ 500 870 [ 826 | 15:7 {| 405 | 250 || 359 | 332 4| 65:8 ] 22 2012
April.......... 431 465 || 47°9 | 181 |} 56-4 | 389 [} 505 | 4427] 80-9 || 26 1-203
May ..oouvunn. 25-408 605 || 6049 | 20-2 71-0} 50-7 {| 62-9 | 5G:6 |} 894 || 25 1-529

* 12 days, 1 29 days, 1 28 days, § 29 days. Il 21 days.
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68 Climate—Effects on Health.

The highest observed sun temperature was on _thgi li;tg
August, 1855, on which day the sun thermomet'er 1rn 530%‘
125°F. The highest observed shade temperature "\\ as | %
on the 23rd July; and the lowest observed temperature was

5°F he 19th December, 1855. | '

+ 6;10«1310211331'ing the climate of the a‘,llied occupa,tlog ‘:]iﬂi
that of the metropolis for a series of years, We fin . 1a,

in April 1855, the excess of mean temperaf;lre a:t Ja a-
Ylava over Greenwich was 3:8°F.; m May, 9-5°F.; n June,
11-9°F.; in July, 11:3°F.; and .in.August the excgs}; .WfilS
11-9°F. In September, 1'8°F.; 1n O?tober, 94 ;} 1‘11
November, 4:6°F.; in December, the Crimean tempei: tfle
was 7-1°F. under the London mean of the month. Tew ;S
1-7°F. above the London mean 1n January 18{{6.‘20 :El‘l
February it was 2:6° F. below the London mean, anc 9 ;
below the same mean in March. In April th(.a Cl{lmem;
temperature showed an excess of 1-4°F., and in May o

7.5°F. above the London mean. . .

The daily mean range of the month was 1 excesso' A a
of Greenwich. In April 1855, the excess Was —l:’ .4'0—1 ; ;n
May, +4'1°; in June, 1+ 4+1°; and in Jul);, +.)§ t ) 1.1
August it was +4-5°; In Sept.ember, +1-8°; 1119. fo eIl,
+51°; in November, +3%; 1In .December, +2 3 . n
January, 1856, it was +1:2°; 111_F9br11a.1')r§ +01 9°; in
March, +1-5°; in April, +1-2°; and in May, +1-1°. _

Qo far, then, as can be ascertained by the obs?rvations,
the Crimean climate, during the period of the allied occu-
pation, may be characterized as one of extr.emes. Intense
summer heat and sun radiation, and severe winter cold. The
observed difference of air temperature in July and-December
was 935° F.; and the difference between the highest osun
temperature and the lowest air te'lnpera,ture was 1225 F
The daily variations were also at times excessive. During
the hot season, the daily maximum :'?'ha.de temperature
ranged from 72° to 99°F,, while the minimum ranged from
44° to 72°F. The sun temperature, to which the tl'o?l)s
were exposed day after day during the same season, .va,ned
from 110° to 125°F. The passage from the sunshine to
the shade was attended by a fall of temperature of from
39° to 44°F. A sun temperature of 120°F. was followed
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Climate.—~Effects on Health. 69

by a fall of from 50° to 60°F. at the minimum period
of the same night.

Occasionally the winds were hot and sultry, and during
winter the effect of the severe colds was much increased
by high winds. The cold continued late in the spring; partly
from the continuity of the Crimea with the great steppes of
Southern Russia, and partly from the late continuance of
snow on the mountain ridges to the north and north-east
of the occupation.

The dryness of the air was sometimes excessive, and its
transparency -so great that it was difficult to judge of the
distance of objects without practice.

Hogs prevailed to a greater or less degree during the
colder months, occasioned apparently by the difference of
temperature between the Black Sea and the land. During
certam times when the fog hung over the sea the water
presented an appearance of intense blackness. When the
wind blew from the sea to the land the current was suddenly
carried upwards by the coast precipices to a height of 1,000
or 1,500 feet, and deposited vapour as it ascended, which
rolled over the land as sea fog while the sun was shining
brightly on the water below.

The barometric means, so far as could be ascertained by
the aneroid barometer, were steady and the range under
one inch.

As regards its relation to the health of the troops the
Crimean climate was a trying one. The amount of intense
solar radiation to which the troops were exposed during the
summer heats through the day, not inaptly compared to the
sensation of melted lead falling on the skin, alternating with
a comparatively low night temperature, and the vicissitudes
produced by the direction of the wind, all tended to cause
sudden chills of the surface, and to increase the predisposi-
tion to those fevers incident to the country. The exhaus-
tion produced by the heat often led to the use of stimulants,
or to sleeping in the open air, both of which were no unfre
quent causes of zymotic disease. Up to a certain point
cholera was observed to increase in severity as the summer
temperature rose. During autumn the intense dry day heat
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"0 Water Supply.

was often followed by a cold north wind at night, or
towards morning, succeeded by attacks of diarrheea among
the troops. .

The winter differed from that of similar latitudes in other
parts of Europe in its wanb of steadiness. There was no
continued frost, followed by a regularly increasing tempera-
ture, but a constant oscillation of weather; and cold, moist
winds produced by the peculiar climate of the Black Sea.

The cold and variable spring climate was an evident cause
of catarrhal and chest affections which prevailed extensively
among the troops. .

Natives usually guard against inclemencies by wearng
warm clothing early in the winter and late in the spring, and
light clothing only during the very hot weather.

Water Supply on the Plateau. 71

Making allowance for loss from surface drainage and evapo-
ration, the rainfall over this area filters into the porous
and fissured beds of stratified limestone of the platean,
and appears in the form of springs at any favourable point
of issue. '

Considered with reference to the water supply, the edge
of the plateau overhanging the plains of Balaklava and the
Tchernaia and the line of heights to the north-east of San
Georgeo, may he described as the highest level; from which
the ground slopes towards the north-west. In doing so it
is gradually hollowed into a number of superficial depressions
ending in ravines becoming deeper as they approach Sebas-
topol harbour, and giving outlet to the natural drainage
of the plateau. |

Within the British occupation there were several of these

By attention to such precautions, by proper regimen and
shelter, the variations of the climate might of course be pro-
vided against; but we apprehend there can be little doubt
that without these precautions the Crimean climate is one
very likely to affect injuriously the health of foreign troops
exposed to ib. -

From any information we were able to obtain, it appears
that the climate of the great undercliff sheltered by the huge

hollows ending in five ravines con:iderably depressed below
the average level of the plateau.

These hollows were partly filled with a loose porous
calcareous debris, capable of absorbing and retaining a large
quantity of water. From the porous rock and debris the
water escaped in springs at the heads of the ravines; some
springs yielding a much larger quantity than others, but

A R AT R A L e 5L il e vnes, o AT

LB s s

1 sea coast precipices of the south of the Crimea is much jgf none of them sufficient in amount to form the stream run-

1 milder in winter than any other Crimean climate. ig; ning in the ravine lower down. Some of the springs near

; : ‘22 S&l} Georgeo, after flowing for a few hundred yards on the
N . surface, were again absorbed and lost to sight.

__ : § 1. WaTER SUPPLY WITHIN THE BRITISH OceuPATION. 5 The water at its point of issue was cleir and good; but
31 One of the earliest subjects to which the Commissioners ; if the springs were not caught at that point they became
i directed their attention was the amount and quality of the % muddy by running over the debris or loam of the surface
B water available for use of the army. They examined care- 54 when that was trodden under foot, as was generally the ecase,

R fully, and in different states of the weather, the sources of };’; or after rain. At a number of points the springs did not
; ii water over the whole of the ground occupied by the trOO.PS, | 4 come to the surface at all, but their position was distinctly
i and they were about to bring the subject under the notice . marked Dby greener vegetation, or by a softer condition of

i of the Commander of the Forces, when they received a i the ground; the water in such instances finding its way
heneath the surface down to the lower levels, and escaping

.

request from his Excellency on the 15th May, 1855, for
assistance and advice in the matter.

The area of the water shed of that portion of the
plateau before Sebastopol occupied by the British forces,
may be taken at from eighteen to twenty square miles.

..
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into the streams in the ravines increased their volume. ‘
The Russian farm-houses in some instances derived their

supply from these superficial springs ; but in situations where

they could not be rendered available it had been the custom
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72 Water Supply—DMeans for improviny.

to dig large wells or tanks of moderate depth, and to build
the well of rubble stone, set in cement, and lined inside
with cement.

' The quality of the water was naturally the same as that
of all waters filtered through porous tertiary limestone rocks.
Tt was clear and wholesome, though, perhaps about 16° of
hardpess; but its condition, when taken for consumption,
depended of course on the provisions made for collecting,
storing, and distributing it for use. With proper care, the
" water was of as good a quality as was required for the health
of the troops, but if suitable precautions were not adopted, 1t
would, of course, become loaded with calcareous and loamy
particles derived from the soil, rendering it less wholesome
and by no means agreeable to use.

At the time of our examination the quantity issuing from
the springs appeared to us to be far from representing the
available supply, which we had no doubt could have been
considerably extended by opening out the springs, so as to
draw on the natural reservoir in the strata, by cleansing, and
deepening existing wells or by digging new ones. Several
of these springs, combined in a ravine near the Monastery,
we gauged on the 15th May, 1855, and found them to yield
35,000 gallons per day of 24 hours, and this yield could have
been much increased by very simple engineering appliances.

At that date, several capacious open tanks were being
cleared out in two of the ravines. These tanks, however,
had been formed on loamy or clayey ground, and as a
necessary consequence the water was apt to become muddy
unless it were kept perfectly undisturbed.

The supply for the troops was not drawn from the inlet
pipe, the water from which was generally comparatively pure,
but from the tank itself, by dipping with canteens and
buckets, and the water carried to the camps was muddy and
less wholesome than it might have been.

The best way for obtaining an abundant supply of pure
water under the circumstances in which the army before
Sebastopol was placed was:—

1: To have opened the spring heads as already men-
tioned. |
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Water Supply.—Means for vmproving. 13

2, To have received the water from the spring into a
covered chamber, from whence it could have been drawn by
a pipe or pipes for use.

3. To have received the overflow into covered tanks or
reservoirs to be drawn from thence only by pipes with taps.

4. All wells should have been cleared out, puddled roun
the top, and protected by a low wall. -

5. All the sources of supply should have been carefully
guarded.

The horse troughs were generally supplied by the over-
flow from the tanks, and the men washed their clothes in the
streams in the ravines. The ground around the water tanks
and troughs was generally very sloppy from being unpaved.
Where water was drawn from wells much was spilt on the
surface from carelessness, and flowed back to contaminate
the well.

So far as concerned the adequacy of the supply on the
plateau, we arrived at the conclusion that unless the quantity
of water were increased by proper engineering works, such
as those mentioned, and unless additional means of storage
were provided to pound the augmented supply, there would
be considerable danger of a deficiency before the end of
the dry season. |

Descending towards Balaklava the upper part of that
valley, towards the Col, had a stream of water running down
it, derived from springs flowing from the lofty hill-sides
south of the Col. This water, if properly economized,
would have supplied a large number of troops. Near its
source, however, it was fouled both by the Turks and
French ; and, for want of care, became so polluted in a very
short time as to be unfit for consumption.

Below this poini, a number of dead animals had been
thrown into the hed of the stream, and by the time the
stream arrived at Kadikoi it was useless.

In the adjoining valley of Karani, there are a number of
springs near the village, flowing from the ridge which closes
the valley at the top. The rills from these springs become
enlarged in volume by the drainage from the hill-sides, and
finally form a small stream from which the Cavalry camps in
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74 Water Supply at Balakleva.

the valley derived their supply. It appeared to us, that by
suitable arrangements, the quantity of water from these
springs might have been increased to a considerable extent.

. There was a pure and abundant spring belonging to the
Sardinian Head-quarters at Kadikoi, which was drawn from
a pipe laid down for the purpose.

The town of Balaklava has abundant sources of water;
the most remarkable of which is the ancient well at the head
of the harbour, which derives its source from the limestone
hill on the east of the harbour.

This water was pure and good, but from the want of
a little improvement in the well, the water flowed over
the road, keeping it constantly wet and muddy, and
the amount so wasted, was very much greater than was
used.

* Another similar spring, but much less in quantity, flowed
from under the hill on the west side of the harbour.

An important source of water is derived from Marine
Heights, under which, and about 570 feet above the level of
the sea, is an upland valley intervening between the con-
olomerate and limestone resting upon it. This valley
is filled with porous debris, overlying impervious beds, and
the water arising from the rainfall crops out all round the
margin of these beds, and appears in the form of springs
rumning down the hill-sides, on the one hand towards the
plain of Balaklava, and on the other, towards the ravine
separating the castle rock from the hills to the east of the
town. |

These latter springs form a considerable stream sup-
plying the Castle Hospital, and flowing down the ravine into
the harbour. Part of the water appears, in former times, to
have been conducted along the ridge at the Castle Hospital
to tanks and covered reservoirs, which remain partly entire,

or in ruins within the walls of the Castle. This large water
stream was never rendered available for use, because 1o
precautions were adopted to prevent its being polluted by
washing from the ships, &c., and even by worse nuisances, 1n
its short and rapid descent from 1its source. A recommenda.-
tion was made Dby the Commissioners on the 11th April,
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Defective Water Supply for Amimals. 15

1855, for covering over this stream to render it.-useful as an
additional source of water supply. At a subsequent date,
on the 17th July, a recommendation was made to have the:,
stream guarded and protected from pollution.

So great was the amount of water at Balaklava from all
these sources, that after making allowance for a reduction of
three-fourths of the amount during the hot season, it was
found that even then there would have been water enough in
the immediate vicinity of the town to have suppliedo the
whole British army, provided it could have been carried to
the camps.

In all parts of the camp, the manner of supplying water
to the horses appeared to the Commissioners to require
improvement. It was usually accomplished by receiving the
stream, or overflow, into a long trough, the overflow from
which went into another trough, and so on, for a number in
succession. By this arrangement, the water became more
and more polluted in each successive trough, until it not
unfrequently happened that the horses would not drmnk it.
The evil admitted of easy remedy, by supplying the water to
each trough separately, and in this way the whole line of
troughs could have been in use, The total length of trough
was too small for the number of horses to be watered, and
there was not a little loss of time and some quarrelling in
consequence.

Another prominent defect at Balaklava, was the want of
watering-troughs for cattle landed from the transports.
These animals were generally kept several days without
water during the voyage from the ports of the Black Sea
Wl}ere they were shipped, and were landed in this state andi
driven to the dep6ts without water, even In the hottest
fveather. A few yards of piping, of which there was plenty
in Balaklava, laid from the stream in the Castle ravine to a
few troughs on the cattle-wharf, would have permanently
supplied the want. We represented this defect at the time
and it was finally remedied by the Commissariat Work;
Corps early in the present year, 1856.

These various points connected with the water supply
were brought under the notice of the late Field-Marshal




16 Water Supply—R ccommendations for improving. Methods of obtaining Water. (1 ;]; '
i wE i i
] | . . , i The previous removal of a laree number of French troops - ety
Tam 3 ' the subject addressed to > I > 5 P A
L_Ol'd Ra,glz},n, n com;l ;1;]1110?1130;1 gtohnMa,y ]8?55. ; to positions within reach of the canal of the Tchernaia, i !*
his Iwé)rdilllllp on the inted aout that th; water-supply from relieved the other water sources, and opened up the exhaust- 101
erein po _ L ~ : b
the s el‘ino's in dliﬁ'erent pa,rt:s of the camp before Sebas- less stores of the T.chema_m, itself, . - [
P 'b‘ht be increased in quantity in the manner already : Before conc.ludmg this part of our Report, it may be
toPOI, ({mgi, €1 S useful to mention a few practices which were adopted for it
pointed out. . ¥ obtaining water, i
ducted from the sources by 8 : i  Fa
: That the water should be conc . The usual way of conducting water all over the East, is i
plpef‘ onlyi.: ks and reservoirs should be covered. That } to la,y. down earthenware pipes from the spring to the point
_ .lhath 'a’llldisba’ laid to facilitate the distribution of the of delivery; a plan well adapted for fixed camps in certain
piping should be 3 positions. One of the best illustrations of this mode of
water. oo supply existed on the platean, where some wet goround was
| . ‘v be made if found to be SUpply € . ' Pl ’ © . g W
'1"11.:15 filler beds could easily %\i opened, two springs discovered, and joined into one by sepa-
requisite. , , 3 ate pipes laid in the ground and covered over.
That additional lengths of watering-troughs should be 4 ;1& e 13111}‘ 31ﬂ n ) %1 c;;n 13»111_ c‘o» e1.ed 0‘191 . T(lile :*]‘;afier
. - lied independently. 1 owed irom the end of the delivery-pipe clear and whole-
laid down, and each trough suppliec dl e’y 1 < : come .
tering- s should be drained and paved, 8 b Tl . : .
That all W:}iel lnsfplaecﬁzlil Oazd Joan. ’ ] One of the Sardinian establishments in the valley of
as to preserve the Suria e the Commissioners 3 Balaklava derived its water supply from a small source on
In making these recommendations, the ) ; Marine Height iderable dist ff. Th
- e of the want of certain materials required for aune LLeIghLs, a considerable distance ofL. e water
were aware - bt thev stated at the same time that 4 flowed down the hill-side in a carefully-cut drain, and arrived
carrying them out; but they stalct . eould be ot ¥ comparatively pure.
every requisite article, as well as skilled labour, could e go ; Some distance further to the east. a laree shrine was
at Constantinople, where the whole practice of distributing i liscovered. at the foot of o ML which mi % X hl bb
ter is perfectly well understood ; and they also expressed g G Vet G VIS TOOb OF & AT, WHICH Ighb have heen
“]’f* eI 1S I thz;t were the improvements carried out, the | dehvc?red in excell.ent-conchtlon by a short wooden spout ;
their OPIHEOD; Sobastonol and at Balaklava, would have a ‘tg but, instead of this simple expedient, considerable labour
('mfli?giselljte (s)ll;;)pl; if xlrater during the en,éuing — ; % had been spent in digging a hole, into wh.ich. the. spring
;‘; Rawlinson also offered his services in planning the f flowed ; and as the wa.ter was drawn by dipping, it need
Mr. Rawlns : ' i hardly be stated that it was muddy, and scarcely fit for
necessary Works. : ' I consumption. The remedy was pointed out on tl t
; nder of the Forces was most desirous of - pion. e 1 on the Spot.
The Commander of the A ready way of obtaining clear water was to knock the

giving effect to any improvements the Commission might

suggest, and he directed Captain Ewart, R.E., to consult

with Mr. Rawlinson on the subject; but, unfortunately,
' { ' linson was

before an appointment could be kept, Mr. Raw ‘ | ‘

obliged to return to England. | of “g[‘Olfden ;V(a.ﬂfar'ldt lililte;{. | " |

In the course of the summer and autumn of 1855, during 'he water for the Russian In.xennann batteries was

a long drought, there was some deficiency of water in the obtained from a porous bed of debris near the top of one of
3 . s o T L

camps; but as various improvements had been carricd out Phe ,1f1v111es, 500 f?et above the sea, b'}’ digging, and

for inc’reasinw and distributing the supply, the deficiency was iisertfl’ng large gabions, to keep up the sides of the well

b -
not so great as it might have been. us formed.

Rate ey

ends out of a couple of casks, to dig a well in any position
where water was likely to be found near the surface, and to
put In the casks one over the other, so as to form a sort
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78 Methods of obtaining Water.

" The camps on Marine Heights were supplied by sources
near the surface of the ground in the upland valley. With
reference to these springs, it may be stated that when the
Turkish troops were camped higher up the hill than the site
of the sources, one of the first things they did was to dig
latrines close to the spring heads. We represented this to
head-quarters at the time. Such things are in constant
danger of happening in camps, and the circumstance 1s
mentjoned here to show the necessity of carefully watching
and protecting the whole neighbourhood of water-sources
from similar dangerous nuisances. |

The camps of the Highland Division at Kamara, which
were formed there at the end of the year 1855, were
abundantly supplied with pure water; the lofty hill slopes
above the encampments are covered with beds of porous
debris, the springs from which had been conducted by the
native population through pipes, so as to form fountains.
These were repaired in a tasteful manner by the men, and
so left at the period of the evacuation, The water of one
of these fountains was received and stored in a suceession of
barrels, from which it could be drawn pure and good.

Other instances of storage in harrels occurred, and 1t
appeared a simple and efficient method, for it admitted of
drawing by dipping, and yet the water did mot become
muddy.

Tn conclusion, we are of opinion that the water supply
within the British occupation was naturally wholesome in
quality, and admitted of being made sufficient in quantity ;
and that where the water was deficient either in purity or
amount, such defect admitted of easy remedy.

§ IV.—SaxrrarY CONDITION OF THE BriTisE ABRMY IN THE
CRIMEA.

We shall next give a detail of the steps taken by the
Commissioners for improving the sanitary condition of the
town and harbour of Balaklava and the camp before
Sebastopol ; but, before doing so, it is requisite to give
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Sanitary Condition of the Army. 79

such a general account of the health of the troops, at the
period of our arrival in the Crimea, as may be necessary to
show the diseases from which they chiefly suffered, and to
prove the necessity for the measures which we recommended
for adoption.

The approximate sanitary statistics in the following pages
were deduced week by week from abstracts prepared by the
Secretary to the Commission, of the regimental and divi-
sional medical states, placed at our disposal by Sir John
Hall, K.C.B., to whom we were indebted for much informa-
tion respecting the health of the army, and for facilities in
examining the camps and hospitals. - |

~ In the beginning of April 1855, the health of the army
when compared with that of males of the same afge;
elsewhere, was by no means good. It was, nevertheless
hardly below what has hitherto been the usual standard 0%
armies in the field, and its health was better than that often
experienced by armies similarly circumstanced.

On the week ending April 7, the sick and wounded
amounted to 124 in every 1,000, or nearly to an eighth part
of the army. The wounded were only 5 per cent. of this
proportion. The force amounted to 31,610 men.

During the five weeks ending May 5, when cholera
began to appear, the average sick and wounded may be
stated at 109 men per 1,000, and of this number 100 were
from sickness alone, The sick from disease was 10 per cent
of the army, and the sick from wounds was less than a.,
hundredth part of the army. No less than 611 per cent
of the total disease belonged to the class usuually ca.lled.
zymotic diseases, namely, fevers, diarrhcea, dysentery, and
cholera, Half of the whole sickness prevalent in the ;,1'my
during those five weeks was due to fevers alone.

Asiatic cholera, which had showed itself slightly in the
camp, advanced during the week ending May 12, and
forty cases were admitted into hospital twenty of ’which
proved fatal. The total admissions into hospﬁal during the
week were equal to 37 per 1,000 of the force. One ha]t% the

‘admissions was due to the zymotic class of diseases, and

about a seventh part to wounds.
The deaths during the week were at the rate of 10 per
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80 Zymotic Disease and Mortality the Army.

cent. of the force per annum, and nod less than 78 per cent.
mortality arose from zymotic diseases. -

” tg?l the Wejfek ending May 19, there were -1,621 ad-
missions, including 92 from wounds, al}d (?f this numbe.:r
1,066, or 65 per cent., were due to zymotic diseases. There
were 104 cases and 109 deaths from’ cholera. .The total
mortality was at the rate of 237 per cent. of the force p.e.:r
annum, and 80 per cent. of the mortality arose from.zymotie

hs, chiefly from cholera.
deag)f;ring ghe succeeding weel, ending - May 26, th(;
admissions equalled 40 men per 1,000, a:nd. 59 per .cent. 0
these admissions arose from the zymotic class, which also
occasioned 88 per cent. of the mortality. There were 101
cases and 68 deaths from cholera during the week. )

The mortality for the week was at the rate of 156 per

cent. of the force per annunm.

Above 10 per cent. of the admissions, and less thana

tenth part of the deaths, arose from wounds.

On the week ending June 2, there were 113 cases and
58 deaths from cholera. A twelfth part of the a,rliny Wwas on
the sick list, and the weekly deaths averaged 125 per c.ent.
of the army per annum. 5°3 per cent. of the admlssm.rlls
and 56 per cent. of the deaths arose f1:0m wounds, Whlh e
64 per cent. of the admissions and nine-tenths of the

tality avose from zymotic disease.

mmf)alllltzh:gsllowing Wjeek, ending June 9, 2-74 cases and
145 deaths occurred from cholera. The total sick amounted
to 104 men per 1,000 ; the admissions equalled 66 per 1,000,
and the deaths were at the rate of 32 per cent. per annum.
57 per cent. of the a,dmission:s' an:d‘ 80 per cent. of t-hg
deaths were again due to zymotic disease, chiefly fever an

Cho{i‘l];t week ending the 16th June gave 199 cases, and 121
deaths from cholera. The total mortality was at the rate of
96 per cent. per annum; 171 per cent. of the total
admissions and 16 per cent. of the total dea,tl.ls arose from
wounds. The zymotic class of diseases furnished 634 per
cent. of the admissions into hospital, and 77 per cent, of

the deaths during the week. 95 men per 1,000 were on
the sick list.

Zymotic Disease and Mortality in the Army. 81

The week ending June 28 shows a large increase of
sick and wounded, from the advance of the cholera and the
attack on the Redan. The proportion of sick rose to 130
men per 1,000; the admissions for the week equalled 100
men per 1,000. 1,659 wounded men were admitted, being
40 per cent. of the total admissions, and there were 85
deaths from wounds, or 30'8 per cent. of the total deaths,
which, during the week, amounted to 276, or at the rate of
39 per cent. per annum.

The zymotic class of diseases still vindicated its deadly
superiority over one of the bloodiest struggles of the whole
war. No fewer than 1,912 zymotic cases, or 461 per cent.
of the total admissions, went into hospital; and there were
178 deaths from the same class of diseases, equal to 644
per cent. of the total mortality, in hospital, during the week.

The following week, ending June 30, showed 138 men
per 1,000 of the army sick.

The increase was due to zymotic disease. The admis-
sions during the week equalled 70 men per 1,000, and the
deaths were at the rate of 33°8 per cent. per annum. There
were 351 admissions and 177 deaths from cholera, and there
were 1,197 admissions and 9 deaths from diarrheea. The
total zymotic cases admitted were 2,179, or 756 per cent.
of the total admissions, and the same class of diseases
furnished a mortality of 207, or 77 per cent. of the total
deaths.

During the week ending July 7, the cholera materially
diminished. The admissions from this disease had fallen to
95, and the deaths to 66. 'The zymotic class, nevertheless,
supplied 72 per cent. of the total admissions, and G4-3
per cent. of the total deaths. 8 per cent. of the total
admissions and 31-4 per cent. of the deaths were due to

wounds. The total admissions during the week were GO

men per 1,000 of the force, and the total mortality was at
the rate of 17°6 per cent. of the force per annum.

On the week ending July 14, cholera subsided still
further, and yielded 65 cases and 51 deaths. Fever, diarrhcea,
and dysentery still retained their ascendancy. The zymotic
class yielded 73 per cent. of the new cases, and 71 per cent.
of the deaths during the week. The admissions from wounds
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82 Zymotic Discase and Mortality in the Army.

were S8 per cent of the admissions, and they yielded 26 per
cent. of the total deaths, which were at the rate of 15°5 per
cent. per annum.

The experience of these ten weeks, intervening between
the 5th May and the 14th July, are sufficient for the purpose
of illustrating the sanitary state of the troops. The period -
<olected includes the interval between the first advance
of spring temperature and the setting in of the fierce
summer heat. It includes the commencement and first
decline of the cholera. It comprehends 2 period of
harassing and dangerous duty in the trenches, and one
terrible assault.

The average strength of the army during the ten weeks
was 98,507 men. The total admissions into hospital were
22,541, or 58 per cent. of the force, and the deaths, exclusive
of those at Seutari, were 1,643, or 42 per cent. of the force.

The admissions from wounds were 3,858 or 10 per cent.
of the force, and the deaths from wounds were 334=0'87
per cent. of the force.

The admissions from all diseases, excluding wounds, were
18,683 —48-7 per cent. of the force, and the deaths from
Jisease alonme were 1,309=3'4 per cent. of the force, or
17:6 per cent. per annum. - A

The admissions from the zymotic class of diseases were
14,142, and the deaths 1,264, equal to 37 per cent. and 32

per cent. of the force respectively.
The admissions from all other diseases, not zymotic, were

4 541, and the deaths 45.

Tt thus appears that only 17 per cent. of the total
admissions, and 20 per cent. of the total deaths were due
to wounds, exclusive of deaths In the field, the remainder
being due to diseases of various classes ; that 745 per cent.
of the total diseases admitted mto hospital were of the
zymotic class; and that 96 per cent. of the total mortality
from disease alone were zymotic deaths.

Of the 14,142 admissions from zymotic diseases, diarrheea
supplied 6,736 cases, 70 of which, or a little more than 1 per

cent., proved fatal.
There were 1,709 cases and 955 deaths from cholera—a

morta,lity of 55'8 per cent.

Zymotic Disease and Mortality in the Army. 83

Dysentery afforded 824 cases and 13 deaths, or about
11 per cent. of the cases. ,

The various classes of fevers supplied 4,873 admissions
and 220 d.eaths, or 4'G per cent. of the fever cases. |
) Th‘e chsc:sases classed under the general denomination of

'fevels » yielded a low proportional mortality. They con-
sisted to some extent of the usual fevers incident to the
country and climate; and many of the slighter cases arose
from drinking, lying out, or from exposure to the sun’s rays
Such ca.ses.seldom lasted ahove a.few days, and the SOldg;l:
was soon discharged to duty. A considerable proportion of
the cases were of the ordinary continued type, and some were
of a typhoid character, marking in either case the operation
of causes other than those specially commected with the
country or elimate.

While inquiring into the sanitary state of the troops
we were struck with the comparatively small amount o%
sickness in the Naval Brigade serving in the camp bhefore
Sebastopol, and we applied to Dr. Smart, R.N., surgeon to
tl-le brigade hospital, for information on the subj ecic. 1'e(?uestin :
him to state the reasons why, in his estima.ti!on, the i)riga,de haﬁ
suffered less than the army. His report, which contains

points of interest to the service, we have appended. It 4. . ;7

appears from 1t that the average strength of the brigade
from October 2, 1854, to April 30, 1855, was 1,200 Elen3
that the cases treated in hospital equalled 5 per c,ent. of thc;
for(‘:e per month ; that there had been 40 deaths durine the
perioc, being at the rate of 57 deaths per 1,000 o?f the
force per annum; that 84 per cent. of the cz,l.ses. 423 in
number, and all the deaths except one had occurred from

. c}lolera, diarrheea, dysentery, and fever. All the cases of
s;rckness, except 59, took place during the months of Oct(;ber
.l\ov<.m1ber, and December, 1854, and at the period of 0u1,'
mquiry the brigade was healthy.

-The.grea.t- prevalence of zymotic diseases, their predomi-
nating influence on the physical efficiency of the army, and
the k.nown fact that means had been successfully ap’)h’ed
even in crowded cities at home, for mitigatine their 1‘&-\’1‘1-0‘6;
arrested the attention of the Commission a.tothe comm;;—l’c;
ment of the inquiry, and we saw that it would be with the local
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B4 Local favouring Conditions of Zymotic Disease.

favouring causes of these maladies we would chiefly have to

deal.

‘There can, we apprehend,
anfavourable conditions in regard to diet, clothing,
and shelter to which the army had been exposed during the
preceding winter still, to some degree, exerted their influence
on the constitutions of the men who had passed through
them, and that a certain amount of the existing predisposition
4o zymotic disease might be fairly attributed to these
circumstances. Some of them, it is true, bad by this time
ceased, and the diet of the army underwent a most heneficlal
improvement shortly after our arrival, from the supply of
fresh meat, vegetables, and bread. Notwithstanding these
improved conditions, zymotic maladies were increasing 1n
frequency, and the men who suffered most from the severer
forms were the newarrivals—a clear indication of the existence
of local predisposing conditions. There was, at this period, a
prevailing epidemic constitution over the whole of the allied
occupation, and in fact over the whole ETast, specially
indicated by the outbreak of cholera in the army, and this
epidemic state appeared :to have rendered all persons exposed
to it liable to attacks of zymotic diseases of other types
besides cholera. The advance of spring, and the rise of
temperature, had likewise called into operation local causes of
sickness, which had been accumulating since the commence-
ment of the occupation, but had lain comparatively dormant
during the cold weather. These causes did not differ in kind
from those which are observed elsewhere to determine the
specific action of epidemics on the human organism.

Tn this respect the allied occupation afforded no exception
to the general law, that, given an epidemic ‘influence, the

be little doubt that the
fatigue,

effects of that influence will be most marked where there is

damp, and filth, and foul air; where there is defective
drainage, want of cleansing, nuisances, overcrowding,
defective ventilation, and impure water.

Certain positions exhibited these defects, or some of
them, in so marked a manner, that the only remedy, in the
absence of other means, was change of position. In other
instances, from the more intense heat of the climate,
local conditions, which otherwise might have appeared com-

Sanitary Condition of Balaklova. 8>

paratively harmless, became of great importance to the
public healih.

While making this general statement, we would, at the
same time, not overlook the predisposing effects of personal
conditions. In the Crimea, drinking, fatigue, exposure te
harassing and exhausting duties, exercised the influence they
do elsewhere; but neither would these things by themselves

L] » - L] L] L] ,.
nor the climate, nor the existing epidemic constitution,
account for the extent of zymotic disease, from which the
army suffered at this time.

Whatever the amount of such influences, the Commis-

sioners had no power to interfere with them. Their duty

was to recommend, and to see to the removal or abatement
of all sources of local malaria, or other local causes ot
disease, so far as the means at their disposal enabled them
to do so.

. In carrying out their instructions, the Commissioners
directed their attention, in the first place, to the town of
Balaklava, as that point of the occupation where improve-
ment was most urgently needed, and as soon as the sanitary
works required there were commenced, they proceeded to
examine the camps.

§V. Sawirary CoNnITioN OF BALAKLAVA.

The topographical peculiarities of Balaklava have been
elsewhere briefly described. Considered in relation to the
health of the inhabitants and of the shipping, they require some
further detail. Balaklavais a small town, capable, at the time
of our inquiry, of containing from 500 to 600 people, built on
a bank of debris, resting on a steep hill-side, and receiving all
the surface water from the ground above its level. ?_[‘he
water of the harbour came close up to some of the houses.
The harbour is about 850 yards long, measured from the
Castle Rock to the head, and about260 yards wide. Like
other seaports in tideless seas, the water preserved nearly
the same level, except when acted upon by winds and sea
currents, through the agency of which alone could its mass
be renewed. Along the east and west sides, the harbour is-
bounded by ranges of steep, rocky, limestone hills, from 600
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86 Sanitary Condition of Balaklata.

to 800 feet high. On'the south, it is. divided f}'onfl t];e sez{
by the Castle Rock, rising to the height of 469 efa g aaiu
round the base of which the entrance t.o the harbour winds,
On the north end the hills open, l.eavmg bet\}'een thgmha
narrow, marshy plain, through which tl{e drainage c‘) tAi
valley of Balaklava flows into the head of the harb(_)lufl. o
a comparatively recent period, the harbour extendec ‘m . 11e11
snland than it does at present. It appears to have shoa ]elc
gradually by the amount of detritus brought down by the

stream, and by rain storms, and the portion so filled up had
2

1 sh, in whi It and fresh water
become & noisome marsh, 1n which salt a

1 ' | ! ' rsh was about ten acres,
intermingled. ' The area of this marsh was

] ing in ar \ »end of the
but it went on increasing 1n area, for the upper enc

ine 1od of the
‘bhour :ued to shoal during the whole period o
harbous comBRye: ; ﬁzft the Crimea, there was

' , he troops
occupation, and when th ‘
marshy land where the sea had flowed not many months

bEf(%%rth of the head of the harbour, the grou.nd was marshy
as far ag Kadikoi, about three-quarters of a mile dlstant-., am}.
it there joined the lower and wetter part of the plain o
Bal?'tllj]]lzvfc;wn has no communication with the sea, except by
the water entrance to the barbour, on account of the
precipitous rocks by which the harbour is %ncl.osed: o
The water supply for the town and shipping was derivec
from the sources already described, and -alsoou fron.n shallow
wells dug in the -debris on which the town 1s built. The
water so obtained was not so pure as that derived from the
natural sources. . |
The local position of Balaklava cannot be consulejred as
naturally healthy, and under the mo§t ijavourable circum-
‘stances would probably give rise to periodic fevers at certain
Seaﬁ;ﬁ: native houses are built of the rubble stozae of the
district, or of stone scabbled into rough courses. The WF:LHS
are set with mud and a little lime, timber for bond b eing
freely used. The rooms are small a.n:.d low, the walls ﬂll?k,
the windows small, the roof overhanging, and covered with
common red earthenware tiles. In many cases there were

external galleries and staircases, protected by overhanging

AT ——e——
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eaves. ©dome of the windows were double glazed. The fire-
places were low, and the flues small. In many situations
the foundations of the house had been dug out of the hill
side, so that the earth came up several feet against the
back walls, rendering the lower flats damp and anwholesome.
The subsoil moisture in these houses rose by ecapillary
attraction above the level of the ground, and showed its
presence very decidedly on the lime-washed walls, a sure
sign of an unwholesome house. Much sickness, chiefly
fevers, originated in these houses after the occupation.
Five or six cases were taken out of the basement of one of
them. More mischief from this cause would have been pro-
duced during the summer and autumn of 1855, had many
of the houses not been pulled down by Lieutenant-Colonel
Harding the Commandant, and huts erected in their stead.

Besides these local sanitary defects, incident to the town
before its occupation, other causes of disease came into
existence as soon as it was taken possession of by our
troops.

The harbour became filled with shipping. Every available
accommodation within the town was crowded with inhabitants.
There were stables and other places for a large number of
horses and cattle. A considerable number of Turkish and
Croat labourers were located in the town and in its immediate
vicinity. Many thousands of men and a large number of
animals came into and left the town every day on the service
of the army. And for all this increase of population and

- traffic there were no adequate cleansing or other sanitary

measures provided. The consequence was, that putrescent
organic matter accumulated in the very places where it was
most likely to do harm. Had there been any road past the cliffs

- leading out to the sea, it would have been comparatively easy

to have removed the whole town refuse, and to have turned it
into the water at a distance; but, unfortunately, there was
no such road. It might have been removed in large boats
or barges, as it subsequently was, but there were none until
a later date, when one or two large Russian harges
were obtained. There were neither suitable roads nor
means of transport to have removed the manure fo a

distance inland, and, instead of leaving it among the houses

T TSI e e s T

T

I Y AT S T 1 (it

BRI AT b s SKE P e et e A

ALEI A S
 pgiigm . mm s s ey

- d ot £
PORRRIH NS SN S bt ot e At

PP A

VT e e - e ey

UL ¥ SRRy ot )
RO o aerig 4
Rl e

ke e AT
"

Y
ey
ity

c.

L A o AT SARTHE
\-nr‘q‘i." R R AR bl !
TR Ll E o gy I TR

At
-

_JJ"‘ -

=

i R
3 T

T A TR A Pl iy e
A TRt o g FhiEs
ipg :. iy ¥ ! r it
ke e e b
) bt e e e e
raliiad aii) ™ ¥ 2 b, W e

A

rorA = = Ry
ks b e e Tk

gt St

PO
- i

i

AT,




88 Sanitary Condition of Balaklava.

ed hetter, apparently, to throw 1t
ared to have been the special

place of deposit for every kind of filth and refuse; and the
Commissioners found on their arrival, that nearly the whole
of the eastern margin of the harbour—that part nearest the
town, and directly under the sterns of the shipping, where
men were ab WOIK anloading stores for the army, was
composed of a mass of organic matter, consisting of filth,
stable manure, bellies and offal of slaughtered animals
thrown overboard, amongst which had been imbedded
ases of dead animals. The railway was,

in of the harbour,

numerous Carc
d along the upper margi

we believe, carrie
partly on stable manure which had been laid down there.

The great mortality which took place in the winter of
1854-55, led to the use of the marsh at the head of the
harbour as a place of interment, into which a large number
of dead were put close to the line of the public road. The
bodies appear to have heen laid almost in water, and so
sparingly covered with earth, that portions of the clothing,
and even of the remains, pretruded through the surface at
the time we first examined it. Close to this graveyard a
qumber of animals had also been buried.

There had been during the preceding months an exces-
<ive mortality among the Mohammedan part of the popu-

lation, and the dead had been imper
yard of their own at the head

of the town, 1t was judg
into the harbour. This appe

side.

Mhere were a few
town, under the Castle R
tered. The ground b
with blood and offal, th

The number of latrines was insu

ctationary or movable population ;

conjoined
to the existe
within the town.

The state of the harbour w

Tt was full of shippmng, the filth and re

as the blood and offal of the animals
were thrown into the w

fectly buried In a grave-
of the harbour, but on its west

old buildings at the lower end of the
ock, where cattle bad been slaugh-
chind these buildings was saturated

e smell from which was overpowering.
{ficient either for the

and this circumstance,.

with the habits of the native population, had led
nce of nuisances both on the hill-sides and

as also very unsatisfactory.
fuse of which, as well
slaughtered on board,

ater, and left to float about till they
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were faither carried out to sea by winds or current
deposited on the margins of the harbour to incre n' " the
putrefying mass already there. Dead cattle, goat 35‘3 -
and fowls were often thrown into the lla,rl;oﬁr “and 1‘?91%
seen floating about. y amd vere
ihe g of seaports s omimon a1 over the Fast, and
i | . g If all over the Hast, and
is a very obvious cause of the liahility of these t-ow1’1 t
plague, fevers, and other pestilential diseases. All ssucl(i
matters as are not consumed by the troops of dogs in e:v y
t(.)wn, are left to decay, and infect the atmos )];re 'ely
nially, 1fnti1 the neighbouring population becomel ripe 51})1?1 enﬂ'
for pestilence. Even this equivocal protection did lllOt exgsiCtz
Balakla,.va,, for all the dogs had heen summarily destro ‘ed ’
Besides the exhalations immediately proceedinﬂyi'.
the putrid matters themselves, organized structur;s fl'om
decomposing the sulphates in sea water, cause the ex:olu;:?m
f’f large quantities of sulphuretted hY(il’OO‘ell gas, whi thIJ;'
1ts.el.f is a powerful aerial poison. ‘ ThC()a hgjrrii)le s(;.n 1(;
arising from it were a constant source of complainte az
B.ala,]dava,, and especially on board ship. On warn ti]i
nights the stench used to be so overpowering as t{; 1 S
sleep. In similar weather the effluvia from t]?e putric%nn? en]i
a,-nd g:rzweyard at the head of the harbour used t allli
sickening. There was hardly any escape from the ? y! y
except high winds happened to prevail. The air m 111& -
the harbour was tainted by the state of the m 'Of'mg o
that moving from the mnorth passed over th trid .
that ma . sse e putrid marsh
efore }G&Chﬂlg the town and shipping. |
1t is hardly necessary to state that the public health i
Bgla,]dam and the camps in its immediate vicinit | 'H%
endangered by this condition of the town and neiO‘l}IT) ur
hood, z.md that it was not safe for men to pass eveg 1 Ofur_'
hours in th'e town while on duty. Fevers were .v.ery )1'61?1 e‘;
even early in spring, and not unfrequently passed int}) t f?len |
Fever was prevalent in the camp of the Guards ab )?l H;S.
head of the barbour, and especially soin the Land ('.l‘r(:t:](; )t;'(;,
{::&1;); close to. the ma‘.rsh. T.he hospital attached to l’c-his
camp frequently contained hardly any other tl
severe fever cases. & S
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90 - Sanitary Condition of Balaklava.

The huts first occupied by the Sanitary Commission
were in the same locality, and all the inmates of these
hats suffered from fever within ten days or a fortnight of
their occupation.

Tt was matter of general remark that a large proportion
of the men engaged on fatigue duty in the town suffered
from illness of a similar character. When cholera prevailed,
men coming from more healthy distriets, and remaining for
a short time in the town, were exposed to the well-known
danger of being more readily attacked than residents.

These, then, were the chief points regarding the sanitary
condition of Balaklava with which the Commissioners had
to deal.

Tt has been already stated that Dr. Gavin had, in
consequence of 2 resolution of the Commission, left Con-
stantinople for Balaklava on the 21st March; Mr. James
Newlands and two Inspectors having preceded him the
week before, and that Mr. Newlands had been directed to
prepare a statement as o the measures more immediately
required for cleansing the town.

The first meeting of the entire Commission at Balaklava
was held on the 6th April, 1855, and Dr. Gavin laid before
the Commission a statement of the sanitary defects requiring
remedy. On the 9th, Mr. Newlands sent in his snggestions ;
and after the Commissioners had made a minute personal
inspection of the whole town and its vicinity, they adopted

. Mr. Newland’s memorandum as the basis for cleansing

operations.
They found that Tieutenant-Colonel Harding the Com-

mandant, and Rear-Admiral Boxer had been using their
hest endeavours to improve the sanitary condition of the

place, hut the great obstacle that had been experienced
by both—that which had left so much that was essentially
necessary undone—was want of labour and means of
This diffculty, which had been anticipated by
the Commissioners hefore they left England, met them at
the outset of their work, and although the Commander of
the Forces and the heads of departments were ready to
consider, and, as far as they had the means, to give effect
to the instructions of the Commissioners, the difficulty was

transport.
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Sanitary Measures required for the Town. 91

never overcome until the Army Works Corps was sent to
the Crimea. The army itself was fully occupied with the
severe and harassing duties involved by the siege works, and
by guarding the lines; there was no native labour procur-
able within the occupation. The labourers brought from
Rupatoria, Constantinople, and elsewhere, were by no means
efficient. They were unskilled and most expensive, and there
was difficulty experienced in adding to their numbers.

It was perfectly evident that the Commissioners.would
have to restrict their requirements to measures of the barest
possible necessity, and to trust more to efficient direction
and organization of a small staff of men than to humbers.

The following were the precautionary measures more
immediately required for the town:—

1. The covering over of the burial-grounds at the head
of the harbour with lime or charcoal, and then with earth.

2. The covering of all ordure, and all collections of
animal and vegetable organic matter with lime, or charcoal
and earth; and the hurning of all such refuse as could he
safely destroyed by fire ; also the use of charcoal fand lime to
collections already covered, from which nuisance might be
found to proceed.

To prevent the recurrence of similar evils, it was
regquisite :—

5 To erect a sufficient number of latrines m conve-
nient situations, and to provide for their management and
regulation.

4, To provide a staff of men with carts aud hand-
barrows, to collect and remove refuse.

5. To provide a slaughtering-place for animals at pre-
sent slaughtered on board ship.

6. To provide barges for collecting and conveying oub
to sea the refuse of ships now thrown into the harbour ; also
the refuse of the slaughtering-place and of the town.

7. Lime-washing, outside and in, of all filthy houses,
and cleansing and levelling of all uneven surfaces where
water and filth collect.

Besides these precautions, which were of immediate
necessivy, the Commissioners were further of opinion that,
in the event of any lengthened occupation of the town, it
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92 Sanitary Measures required for the Town.

would be very desirable to fill up the shoal at the upper end
of the harbour; to construct temporary quays along the
east side of the harbour; to form covered channels for
offensive water; to cover the stream of water running down
ander the Castle Rock, to prevent fouling of the water; and
o name the streets and number the houses, for the greater
facility of ascertaining the locality of nuisances.

These points were embodied in a report addressed to the
Commander of the Forces on April 11, 1855, in which the
Commissioners at the same time expressed their conviction,
that such was the extent of the local evils to be remedied,
that there would be danger of an outbreak of disease on the
setting-in of the hot weather. The Commissioners further
stated in their report that officers fully acquainted with
superintending the practical details of sanitary operations
had been sent out by Her Majesty’s Government, and that
they were ready to give every assistance in their power in
aiding in the execution of the requisite measures if they
were enabled to do so.

Before this report was sent to head-quarters, a number
of men had been placed at the disposal of the Commission
for executing work of immediate necessity, but they had
been withdrawn for what appeared to be more urgent work.
There were thirty-three men on an average so employed for
seven days. They were removed on the 9th April, and there
were none returned till the 17th, when twenty-three labourers
were put to work.

On the 15th a letter was received from Lieutenant-
General Simpson, requesting the Commission to send an
estimate for the number of men and the amount of materials
that might be required for carrying out the works recom-
mended in their report of the 11th, in order that Iield-
Marshal Lord Raglan might at once endeavour to procure
them ; but stating at the same time that the demands
of the service were so urgent, that his Lordship could not
spare any men from the force under his command.

The Commissioners found that, taking into account the
quality of the labour, the current cleansing work for Balaklava
and its neighbourhood, considering its resident population,
and a daily influx of from 20,000 to 25,000 men, and large
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Accidental Death of Dr. Gavin. 93

numbers of animals, would require seventy-six men to do it
thoroughly. TFor the other works, of a more permanent
nature, such as the covering up of the graveyards
marsh, &e., the number of men 'require(l would of course
depend on the time within which the work must be done.
In the prospect of the mear approach of warm weather,
it appeared that at least 293 men would he necessary, with
suitable tools and means of transport.

There was at the time abundance of peat charcoal and ime
at Balaklava, and there was a large bank of debris, suitable

for covering the malarial surface of the marsh and grave-

yard within a few feet of its margin.

As soon as the work was completed, the intention of the -

Commissioners was to have recommended the Commander
of the Forces to direct the men to be employed on other
sanitary works connected with the army.

The estimate was sent to head-quarters on the 18th
April, and on the morning of the 21st, Dr. Sutherland and
Mr. Rawlinson had to deplore the loss of their zealous col-
league, Dr. Gavin, who was accidentally wounded on the
preceding evening, under very paintul circumstances, and
died in about eight hours afterwards.

Between the 17th April and the 2nd of May the total
number of labourers that could bhe spared for sanitary
works averaged only twenty-five men a-day, a number
wholly inadequate for the current work at Balaklava. The
larger number of men required by the estimate, for covering
the marsh and graveyards, was never obtained.

At this period the supply of men and materials was
irregular, as well as the direction of the work, because every
officer was occupied with duties connected with the siege,
and the Commission, in consequence, deemed it to be
advisable, in order to realize the intentions of their instruc-
tions, to offer to aid in directing the works, provided the
Commander of the Forces saw no objection thereto. They
had an interview with Lord Raglan on the 26th April, and,
at his Lordship’s request, addressed a letter to him on the
27th, proposing several plans to answer the object. The
one selected by his Lordship was to place the works directly
under the Commission.
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94 Difficulty of obtaining labour.

A letter was received by the Commissioners on the 1st of
May, conveying his Lordship’s decision, and requesting that
Mr. Newlands should apply to General Simpson in writing
whenever additional labour or materials were required. By
this date, however, valuable time had been lost, and further
delays would necessarily take place hefore the labour could be
procured. The warm weather was rapidly-approaching, and
the Commissioners had the most serious apprehensions lest a
severe outbreak of cholera should take place on hoard the
transports, and the efficiency of this essential branch of the
service be compromised. Whatever was NOW to he done
required the utmost dispatch, and 500 labourers would
scarcely have sufficed to do all that was necessary in the
fime. This number was asked from General Simpson on
the 2nd May, with a request that as many labourers should
Dbe supplied at once as could be spared, and the remainder
as soon as practicable. The day afterwards the average
staff of men was raised to eighty, and no more were sent tiil
the 30th, when the number was increased to 155, but by that
date the time for which Mr. Newlands’ services were placed
at the disposal of the Commission had expired, and as
he was urgently required ab Liverpool, he was obliged
to resign his appointment, and left the Crimea on the
7th June. The direction of the samitary works, therefore,
reverted to the military authorities, and the two mspectors
who came with Mr. Newlands remained to superintend the
men.
The extreme difficulty experienced by the military
authorities in obtaining lahour was the cause of the delay.
There was no indisposition on their part to assist the Com-
missioners, and to give effect to their instructions.
~ Although the works had not been carried out with that
decision which was requisite for protecting the public health
in such an emergency, a good deal had been-slowly accom -
plished by a careful direction and economizing of the labour
in hand. The town had heen cleansed and kept clean, and
as soon as the more urgent cleansing operations had been
completed, and peat charcoal used for deodorizing offensive
matters, the inspectors were directed, on the 24th April, to
detach as many as they could of the small staff of men at

Progress of Sanitary Works. 95

their disposal, to cover over the worst of the graveyards.*
A layer of peat charcoal was laid upon the graves, and eight
to twelve inches of sandy ballast were placed above the
charcoal. The work proceeded slowly, and after the surface
had heen gone over once it was found that the deodorizing
substances used, but especially the sand, had acted so
effectually in destroying the odour that it was unnecessary for
the time to add to the depth of the covering. By this means an
abominable and dangerous nuisance was in the end got rid of.

At the same period, Lieutenant-Colonel Harding began
the construction of a temporary wooden quay across the
top of the harbour, preparatory to filling up the shoal
water there. While the graveyard was being covered, the men
employed on it co-operated with those employed onthe quayin
filling up the end of the marsh nearest to Balaklava, and the
nuisance from it was abated. The large exhaling surface of
the marsh was never covered, for want of labour, neither was
the Turkish burial-ground on the west side of the harbour,
and Doth continued to generate malaria during the whole
sunmer.

Additional latrines were erected, old unwholesome
dwelling-houses were cleared away, and lme-washing was
extensively used by order of the Commandant.

The inspectors, and the labourers under them, like-

" wise applied peat charcoal and lime extensively to the

margin of the harbour, to diminish, as far as practicable, the
nuisance from the filth and animal matter that had been
deposited there. |

Two barges had, in the meantime, been provided, for
removing filth and. offal out to sea, and the deposit of manure
along the margin of the port had been put a stop to. One
of the barges was moored at the head of the harbour, and a
notice was sent round by the Commandant, directing the
people to deposit their refuse in it. These barges were
towed out to sea, sometimes by boats and sometimes by a

* The following extract from Mr. Newlands' diary shows the dangerous
state of the graveyards at this time:—*The stench from the uncovered
oraves frightful. No onc can stand over them to work for an hour without
becoming sick, and being attacked with diarrhees. The inspectors have to
procure wine and stimulants for the peor Iabourers hourly.”
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96 . First Appearance of Cholera.

steam-tug; but partly from the state of the weather, partly
from the boais being otherwise employed, it was not always
possible to ensure regularity in the removal of refuse. To
obviate this defect, as far as practicable, the inspectors were
directed to cart away as much of the manure as they could,
to a place at the head of the harbour, on the west side, and
to burn it there.

The condition of the harbour itself underwent a oradual
as the harbour police, organized by Rear-

before the Commissioners went to the Crinxea,
It is true that the

improvement,
Admiral Boxer
became more practised in its work.
Commissioners had several times t0 make complaints of offal
and dead animals having been thrown into the harbour, but
these complaints meb with immediate attention, and the
nuisance was diminished for a time. The only effectual
the evil was the construction of a slaughtering-
ohibition of slaughtering on board ship, as
There was no available ground
for the purpose, and Admiral Boxer gave directions for
the formation of a slaughtering wharf under the Castle
Rock, by Dblasting, and laying down a temporary quay.
Considerable progress was made in the work at the date
when the Admiral fell a victim to the epidemic which then
prevailed.
Tor reasons already stated, the sanitary precautions
progressed slowly and irregularly, and the Commissioners
had constantly to dread an outbreak of disease. A vigilant
wateh was kept up over the state of health of the population,
especially on board ship. TIn the close, warm nights of early
isine from the mass of decomposing

summer, the odours ari
organic substances, in contact with the salt water, along the

shores of the harbour and at its head, were perceptible over the
whole area of the town and harbour, and it was impossible
el alarm at the prospect of cholera, or some other

remedy for
place, and the pr
had been recommended.

not to fe
epidemic appearing.

Early in May the temperature rose considerably, with a
east wind. On the 10th, 11th, and 12th, there
was heavy rain. On the 13th there was sunshine, with a hot,
close, and damp state of the atmosphere, and cholera began
to show itself in the camp before Sebastopol. There had

warm south-
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been a few cases e ; i
‘ es bef(?h, that date among new arrivals, and
among men engaged in the trenches. About the same time

- . es - * - .’
the disease first indicated its presence on board ship, in the
harbour of Balaklava.

. The earliest mtimation of it which reached the Commis-
.Ijloners was in the form of complaints of danger to health
rom the old accumulations i ' i
o the tc : ‘If:ltIOILS of h.lth along the water side.
quiry was at once instituted, and it was found that diarrheea
. . . - .,
and one or two cases approaching in character to cholera
1 . r L] L] - .’
%a,& appeared. The Commissioners immediately saw Admiral
Joxer, and ask i aid i ing both shi
1 T, and ‘lSl.de lnﬁ aid in placing both ships and crews
under n-ledlcal inspection, with the view of adopting sanitary
precautions on board, and bringing the diarrheea under early
treatment.
| .Admn'al Boxer at once issued instructions for a more
1'1.g1d] excreise of the powers of the harbour police: he pro-
vided additional means of removing the refuse of the town
and portfut to sea ; he issued orders to Her Majesty’s ships
lthat 11.1(-:-(110:1.1 assistance should be rendered to any persons
a.bom'mg?r under cholera or diarrhea, and he ordered a
general inspection to be made of all ships in port.
At our 1 , Mr., Walling ' ] 1
o 1eq11.est, Mr, Walling, f)f Her Majesty’s ship
asp,” wag directed to communicate with us, for the
purpose of organizing the requisite inspection. At this
period, Dr. Costello was employed, under Captain Heath, as
s AN — » . - - . ? .
med}cal officer of transports, but it was obvious that one
medical officer was insufficient for the execution of the
contemplated preventive measures. It was therefore ar-
1{‘.mtgf3d that the harbour should be divided into three
districts, and that My, Walling, Dr Mayj .
e t]tll"}}] Mr. Walling, Dr. Nolloth, of Her Majesty’s
.1 % cander,’ and Dr. Costello, should undertake the
(utics, aided by two assistants. These gentlemen wer
Q n - were
mstructed :—
I . . -
Lo give medical aid to all applicants;
r _ - . ., e
£0 e.u;nunc the sanitary condition of all transports ;

O el_l - _ - - . . » . 2 L] . b
ot orce any measures of cleansing, disinfecting, or
Y 1ia hat mio . 191

,T ation that might be requisite ;
1 0 ]n?rpect the crews, and to treat, on the spot, any
ersons afrecte 1 1arr ] ;
. cted with diarrheea, chiolera, or other zymoti
disease ;
H
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08 Preventative Sanilary Heasures on Ship-board.

To deposit medicines 01 hoard where requisite, ,‘;L}ld to.
warn all captains, officess, and crews, of the necessity of
immediate attention to diarrheea. -

They were further requested to report o the Commis-
sioners at regular intervals, and to point out any nuisances
along shore, or in the harbour, that might occasion mischief
on board ship. | ,

The s¢hip inspection Wwas hegun on the 19th May, anc
had to be continued for four months from that date. It
was most efficiently done, and was of great importance tothe
public service. .

By its means, nUmRErous NUISANCES 1l the harbour ansmg
from the offal of slaughtered animals and refuse sul'repl-
titiously thrown overboard, were discovered and removed.
The state of the beach was represented to the authorities
from time to time. Foul ships were cleansed, lime-washed,
ventilated, and fumigated, and the harbour was thinned
of ships as soon as there was an appearance of over-
crowding. .

Numerous cases of zymotic disease were discovered, and

: q e
promptly put ander medical treatment. The sanitary
measures, beyond doubt, diminished the number of attacks,

] wactod +
and the immediate treatment of diarrheea cases arrested the
1 - 1 vl 1 gl
development of cholera. The following table shows the
: L
cases brought under treatment, but it does not contain the

whole number of premonitory cases i—

Choleraic D; Dv . Fevers
: iarrheea. vsentery. evers.
Cholera. Diarrheea.

90 172 530 81 229

Trom inquiries made respecting the probable average
numbers of seamen among whom these cases occurred,
it appears likely that they exceeded 2,000 men. L

Many of the fever cases WeIC preceded by darraca.
Hardly any diarrheea cases passed into cholera. The results
of the cholera cases are not given in the retwrns, because
whenever 1t was practicable to do so, these cases were sent
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to hospital, and went from under the care of the visifing
SUFgeon.

The following brief extracts, taken here and there from
the journals of the surgeons, will show the conditions under
which the disease prevailed :—.

« Epidemic diseasc was found to prevail more or less extensively, according
to the greater or less apparently insalubrious position of the ship or ships.”

« Particular ships appeared to suffer in proportion to the greater or less
neglect of their cleanliness or ventilation.”

¢ Diseasc beeame more general where the men were dirty and more than
usually closcly packed together.”

« Sickness was greatest towards the top of the harbour, and this dimi-
nished as soon as such ships were removed either to the entrance or just
outside the harbour.”

«The ¢ Paramatta, where cholera and choleraic diarrhcea continued for
several weeks, had a large quantity of soiled blankets on board.”

“ The cattle-ships have proved to be always the most sickly.”

% Seamen, during the prevalence of an epidemic, should be dispersed as
much as convenient throughout the ship,”

An affected ship is described as being :—

« Moored close to the beach on the eastern side of the harbour, and oppo-
site to her are two pools of decomposing vegetable matter, bread, onions, and
cucumbers, the stench from which is most powerful.”

« The heavy rains and great traffic have converted the eastern beach and
road into a filthy puddle, and it is amongst the ships close to this beach that
three-fourths of the cases of cholera have occurred in my division. Fever
and dysentery are always prevalent in that quarter.”

“ About a fortnight ago this ship was hauled further off the beach, and
thongh only some fifteen yards, it is most astonishing the decrease in the
number of sick.”

¢ Stench from the beach unbearable; the master of one of the vessels told
me this morning that he looked upon it as the cause of his having lost four
of his men from cholera.”

“The steamers employed in carrying cattle are the most unhealthy
vessels in my district. The prevailing diséases on board them arc inter-
mittent, remittent, and continued fevers, diarrheea and dysentery.”

“On board the ¢ Paramatta, lying at the upper part of the harbour,
found five cases of choleraic diarrhoea.”

 Sickness has been much more rife on the south-east than on the north-
west side of the harbour, which latter is quite free from the many sources of

- vitiated air found on the opposite side.”

“ Inspected the ‘Black Sea,” having just landed mules. Her between
decks contains a large quantity of animal excrctions, and is gencrally insani-
tary. TFound four cases of choleraic diarrhoea.”

“ Examined * Kangaroo,” found her in a very insanitary condition, having
brought up 250 cattie. She had on board a large number of dead cattle in
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100 Results of Sanitary Measuvres.

different stages of decamposition, an jmmense quantity of dung, animal excre-
tions, &e. Recommended to Captain Heath that she should land her live
oxen as quickly as possible, and proceed out to sca to dispose of the dead
bullocks immediately, and clean ship, using chloride of zinc, charcoal, white-

- »
washing, &c.

These extracts will give a general idea of the localizing

conditions of the epidemic disease in the harbour. Many
affected ships were found in 2 bhad sanitary state, especially
the small Tevant traders. The cargoes of vegetables, fruit,
hay, &e., brought by them were often decayed or partially
rotten. The holds foul and the bilge water often offensive.
The forecastles were not unfrequently crowded, filthy, and
unwholesome.

In numbers of cases affected ships were found in good
condition, except that they were moored close to the nuis-
ances on shore. Sending such ships outside the harbour was
o certain means of arresting disease. Lime-washing, cleans-
ing, ventilation, &e., were also used with advantage. Re-
ferring to the precautionary measures adopted, Mr. Walling,
of Her Majesty’s ship « Wasp,” who had the worst division
of the harbour under his charge, says in his report:—

¢ During the winter and spring I have often looked with feelings of
alarm to the approach of summer, and the effects of its scorching sun
especially when examining the filthy beaches and the insanitary condition
of the cattle-folds, slaughtering-places, and graveyards. The favourable way
in which ihe summer has passed appears to me to be entirely duc to the
immediate institution by the Sanitary Commission on the first appcarance
of the epidemic of most active measures for its suppression.”

The sanitary condition of ships engaged in the transport
of animals deserves more attention than it has received. It
never appeared to us to be recognized that animal health
and life depend on the same conditions as human health and
life. From neglect of this obvious principle a large number
of valuable animals were continually being sacrificed during
the sieze of Sebastopol, and many of those landed alive ab
Balaklava were often in so diseased a state, even after a
voyage of two or three days, that some of them died Im-
mediately on being landed ; a large number sometimes died
shortly after, and the flesh was often of a very inferior

quality in those that were slaughtered for use. Kxcessive
filth, want of fresh air, and deficiency of water and sometimes
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Loss of Cattle from bad Samtary Condition of Transports. 101

of food, along with the careless manner in which the animals
were hoisted on board, frequently by a rope passed round
the horns, were the main causes of the loss. It is beyond
a doubt, as proved by many of the horse-transport steamers
that the transport of animals can he efiected without th‘(;
accoppaniment of these elements of suffering and destruction,
and it is within the bounds of probability that the want of
care not unfrequently evinced in these matters might have
led to serious consequences to the public service. 7

- Such was not unfrequently the condition of these cattle-
s!nps that during the prevalence of the epidemic the Commis-
sioners considered their presence in the harbour as hazardous
to the public health. It was at first the custom to throw tl;e
dung overboard into the harbour, but when this practice was
put a stop to, the ships were ordered to he cleansed on their
outward voyage. During the epidemic this regulation was
fleemed to be insufficient, and the COlllllliSSiOIl@?S thereforéa
issued an instruction on June 14th that the fires on board
shoul.d be banked up on all eattle-ships coming into harhour
the live stock discharged, and that immediately thereafte;
the vessel should proceed outside the harbour, to throw the
.dung overboard, cleanse decks, and wait for orders. This
mstruction was put in force at once.

Thfe 1:eports of the visiting surgeons show that, as the
Coml}nssmners had anticipated, the emanations from the
margin of the harbour were the most powerful localizing
causes of the pestilence. Most of the cholera cases a-nz
nea..rly all of the fatal cases, occurred in ships moofecfclose
to it. The foul matter from which the emanations proceeded
could not be removed, for it was imbedded below the surface
and any disturbance of it would have been dangerous Ali
:slha,t cguld be done was to use peat charcoa.l,b or lin-le, to
o would o of its being done, - Altbongh the smeh

' _ g done. Although the smell
was 1'emeqled to a certain exteut by these means, the pecu-
illar organic eﬁ?!uvia which appear to determine tl;e action of
: nlfo (13;111121(:1113 poison on the human constitution, still exhaled

A~ somewhat remarkable illustration of this fact was
afforded by the case of the steam-ship © Chester.” 'This slltii)
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102 Benefit of removing Ships out of Hartour.

had been in harbour several weeks, and was moored stern on
to the shore. She was loaded with charcoal for the use of
the army, which was being discharged by the crew. A lofty
wall of bags of charcoal had been piled up within a short
disiance of her stern, and a good deal of charcoal dust had
fallen all over the quay, SO a8 cffectually to deodorize the
surface of the putrid matter of which the quay was ab this
point composed. The men were dusted over with charcoal
from their work. There was no smell in the ship, and none
from the quay close to it. If charcqal, as has been asserted,
really had the power of absorbing or neutralizing the effluvia
which predispose to epidemic disease, lLiere was a case in
which of all others the crew ought to have enjoyed immunity
from cholera.

Nevertheless, on the 21st May a case of cholera occurred
on hoard. On the 23rd and 24th there were five new cases.
Of these six cases, five proved fatal with extreme rapidity.
On the afternoon of the 24th the ship was removed from the
influence of the local atmosphere of the harbour, by being
sent a short distance outside into the open sea, after which
o fow cases of diarrheea, all readily yielding to treatment,
occmrred among the crew, but there was no more cholera.

With regard to the removal of ships out of harbour, it
may be stated that, practically, a change of place no more
than sufficient to withdraw the vessel from the immediate
atmosphere of the harbour, made all the difference between
safety and danger, a very conclusive proof of the merely
local conditions on which the outbrealk of cholera depended.
Tt was, in fact, simply a question as to whether the ship lay

on the north or south side of the Castle Rock. If in the
former position, and within the harbour atmosphere, her
crew were in danger ; if in the latter, and in the open sea
air, they were comparatively safe.

Another ship, called the ¢ Peace,” also laden with
charcoal, was moored within the harbour. She was a sickly
ship, and had, moreover, two cases of cholera on hoard, both
of which proved fatal.

The practical results of the measures enforced during this
-epidemic, in preventing the extension of cholera, confirmed
the experience of former epidemics, and also justified the
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Inspectors’ Diaries of Cleansing Works. 103

opinions promulgated by the first General Board of Health
in their.Reports on Quarantine, as to the negleet of sanitar):
precautions on board ship being attended by a Lability to
epidemic diseases, and as to the effect of a bad sanitary
condition of seaports in localizing pestilences, both in sea,po;t
towns, and on board ship in harbour.

At the beginning of June the inspectors were directed to
push forward the sanitary works specially connected with
the margin of the harbour.® In compliance with the

- # A few occasional extracts from the diaries of Mr. Newlands and the
lnbtpectors will show clearly the sanitary evils they had to deal with up to
this period, and the progress made in carrying out the works :—

. b 185.:5. April 8, Tuesday.—We were enabled to commence operations
in the village of Balaklava, having had forty-three labourers (including

~ four umbashies or chiefs) placed at our disposal by the Town Adjutant
B

Mr. Deacon, and we received from the Storekeeper of the Royal Engineers
ten wheelbarrows, twelve shovels, and twenty picks. We im‘mediat?ﬁy set
Pine of the men to work in removing a quantity of timber that had b(;en
indiscriminately strewn over a piece of vacant land in Quay-lane, and
situated at the back of the Commissary rum store, and which had ,been
and still is, the resort, as a privy, not only of the workmen employed in th;
various stores and shipping discharging on the quay, and also of the Turks
Greeks, and Maltese living in the immediate vicinity, but of thousands o;'
people who daily come to the village to transact business. As 1;1i0ht be
r?xpected in such a place, the surface is entirely covered with human c:;rdure
in many places to the depth of several inches. ’

¢« e caused the wood to be piled at the entrance to the ground, and
had a portion of it levelled. Thet other men were employed ?n ]evélliuo'
the g.round, :_md in removing large quantities of filth and offensive nmttel?
also in burying refuse and other garbage, which had been deposited iI;.
several places on the surface, at {he back of the Naval Brigade magazine
This place had also been a stand for Commissary horses, a;d severzl tons.
(say forty) of manure and other filh had been permitted to accumulate on
the margin of the stream flowing down the ravine from the Sanatorium.
As some of the filth was dry, the inspectors set fire to it, and in some
measure the smell emanating from it was remedied. '

.“ April 4.—Thirty labourers were placed at our disposal by the Town
AdJu-tant ?his morning, six of whom were employed at the groulid in Quay-
lane 1{1 finishing, levelling, and otherwise improving the place. Four loads
of quicklime and ien bags of charcoal were frecly distributed over the
.surface, and in decodorizing the filth, and the‘place was in a great measure
improved. There are some Maltese living in a small room in ;his vard‘ and
three were lying (on this day) ill of fever. The remainder of the ]aboixrers
cmployed on the same place as yesterday with a very beneficial result, as
the whole of thic filth from where the houses stoud had not only been cntir,eiy
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instructions, large quantities of peat charcoal and lime were
used for covering afresh the worst parts of the margin, and
the construction of temporary quays was commenced with
such materials as could be obtained on the spot.

removed, but the surface of the ground was in a measure levelled, so that no
water or flth conld remain on it fo stagnate or become offensive.”

« April 5.—Thirty labourers again at work in digging large holes for
burying filth and organic matter. Others employed in covering over
collections of lth on the hill-sides and on tent sites.”

« April 6.—Thirty labourers were again given by the Town Adjutant,
all of whom were employed during the forenoon in cleansing the margin of
the harbour, near the Ordnance whaf, and in dragging the garbage and
other filth that had accumulated there on to the shore (the smells emanating
from which were most offensive and sickening). Six large holes were dug,
and the filth buried, but, previous to covering over with soil and ashes,
quicklime was freely used, and the locality, when the work was completed,
presented a very different appearance and a purer atmosphere. During the
afternoon, the labourers were employed in covering with lime and carth a
large heap of manure near the ravine.”

From the 10th to the afternoon of the 17th no labour was supplied for
sanitary work, when twenty-three labourers were sent to the inspectors, who
< yere employed for the remainder of the afternoon at the margin of the
harbour, between the cattle and ordnance wharfs, in cleansing and liming.
e had the carcasses of two calves, and several bellies and other garbage
buried, and nsed plenty of lime thercat. Afterwards we strewed a quantity
of lime on heaps of filth and offensive matter in the yard of the Chaplain’s
house, and hetween it and the Quartermaster-Greneral’s office. We then
had three barrows of lime and a quantity of charcoal thrown into the
public latrine in Mount-street. Previous to so doing, it was very oftensive,
bub after the process was completed, the stench was cntirely removed. A
latrine belonging to the General Hospital was similarly dcalt with, and a
dead mule was buried.”

« April 23.—Twenty-five men cmployed on similar work to that
of yesterday. Inthe afternoon some of them were employed in deodorizing
the latrines at the General Hospital, at the back of the Guard-house, in
Mount-street, and behind the Turk’s Stores. Also the one at the Castle
Hospital. This was attended with most beneficial results. We had also
a quantity of lime carricd to the head of the harbour, for the purpose of
mixing with gravel, to cover some dead horses that had been buried a few
inches below the surface of the ground.”

« April 28.—Twenty-ninc labourers cmployed to-day; twenty-three
of them at the top of the harbour, and six finishing the pits of the Iatrines
at the Turkish Hospital. The weather being now very hot in the middle of
the day, very offensive smells arise from the graveyard at the top of the
harbour, and many loud complaints are being made about it. In some
snstances the bodies have been laid on the surface, and then covered with
earth, and as decomposition st in, it made its appearance on the surface of
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Rubble stones and squared stones were collected from old
walls and houses, and a line of quay was carried outside the
decomposing filth, and between it and the water. A solid
surface was thus gradually formed over the most dangerous
places. The inspectors were also directed to put down

the ground, which is marshy. Wehave had to change the labourers from off

the ground almost hourly every day, until a coat of gravel, about twelve inches

decp, has been spread over the surface. This will form a portion of our

- r . 3

work for many days to come. The gravel has to be carried on the labourery’

shounlders, in baskets holding about a stone, in consequence of our not heing
. =

able to get a sufficient number of carts or wheelbarrows.

“ May 3.—Seventy-five men were employed this day, sixty-three at
the top of the harbour and graveyard, and the remaining twelve, in filling
. . ¢ o
up holes 1n the main road, where some stagnant water and filth had
accumulated, near the wharf where the sick and wounded soldiers arc taken
on board the transports, and which smelt offensively.
Tor some days after this one hundred menj were employed on the same
work. '
{3k o__T - a1 1 - o .

May 12. I“he excessive rain having somewhat abated, we employed
seventy-five men in various parts of the village m cleansing the streets and
overground drains, and removing the filth that had accumulated in holes in
various places,

¢ May 15.—Seventy-five men and ten carts employed in covering the

- - n

graveyard at the head of the harbour, and in removing large quantities of
stable manure from the yards in the town to burn 1t at the Turkish Durial-
ground for neutralizing the smells proceeding from it. The drivers refused
to work in removing the filth, their health is visibly affected by the horrible
exhalations from the graveyard.

¢ Mo - four 3

May 21.—Seventy-four labourers and ten carts employed at the grave
yard at the head of the harbour, with the exeeption of six, who were
cmployed in filling the dirt-boat.

“May 81.—150 men and seven carts employed at the graveyard at the
top of the harbour.

¢ June 7.—150 men and seven carts engaged at the head of the harbour
and graveyard, and in cleansing the margin of the harbour, and macadamizine
the road near the water’s edge on the east side. °

¢ June 27.—100 labourers and three carts. ILighty were emploved at
the top of the harbour and graveyard, and twenty at the quay, until noon
when they were sent to Quay-street, to remove a number of old and filth ,
houses. d

“ June 30.—100 men and three carts at work at the same time and
pPlaces as yesterday. On Thursday the Sappers and Miners having
commenced to drive piles to form a quay, and to do away with the oﬁ'enqiv:
smell of the sides, we rendered assistance by filling in with stone and gm:rel,

fm.d in a few days an excellent quay was formed, and the smells which had
mnjurcd the health of the workmen were removed.
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106 Sunitary Condition of the Camps at Balaklave.

mooring-posts for the shipping, to prevent the quays being
pulled down, and the filth turned up and exposed by the
customary manner of anchoring to the beach.

The number of native labourers told off for sanitary
works by the beginning of June had been raised to 150,
with seven carts, and the requisite tools. Towards the end
of the month the number was reduced to 100, and, during
the month of July, the usual number was ninety-cight.

During June and July the workmen were superintended
by the inspectors of the Commission, but the works
were under the direction of the military authorities. The
Commissioners kept a constant oversight on the proceedings,
and communicated with the military authorities, or with the
inspectors when it appeared necessary to do so.

The number of men employed affords no correct
indication of the work done, for it was found in practice
that six native labourers were required to do the same
amount of work that one English labourer could have
accomplished in the same time. Asageneral rule, it may be
stated that, even in using a wheelbarrow, a native labourer
hardly ever was able to wheel above a third or fourth part of
o barrow load. There was, besides, a constant tendency to
idling and waste of time, which it required the utmost
vigilance on the part of the inspectors to prevent. On
these accounts the work progressed slowly, notwithstanding
the apparently effective force of men employed.

The deposit of stable manure and offal along the ecast side
of the harbour was at length put a stop to by obviating the
necessity for doing so. As much as could be taken out to
sea was removed by the dirt barges, and the remainder of
the stable manure was burned at the top of the harbour.
The formation of temporary quays ifor covering the filth
previously deposited, progressed as quickly as the labour and
supply of materials would allow, and the sanitary state of the
town continued to improve.

§ VI. SANITARY ConpiTioN OF THE CAMPS NEAR BALABLAVA,

Immediately after the preliminary examinations ab
Balaklava were completed, and the necessary instructions
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Sunitery Condition of Camps.—Marine Heights. 107

rwened for the sanitary improvements, the Commissioners
proceeded to examine in detail the various camps of the
British army around Balaklava and before Sebastopol.

The camps were situated in two districts of country, the
topographical and sanitary conditions of which differed.
Those around Balaklava occupied the ridges, slopes, and
valleys of the jurassic limestone and conglomerate. Those
before Sebastopol were scattered over the eminences and flats
of the tertiary limestone of the platean.

The camps in the neighbourhood of Balaklava were those
which first came under the notice of the Commissioners,
hecanse they presented the most obvious sanitary defects, at
least with two or three exceptions. For topographical
purposes these camps may be divided into three groups,
namely, the camps on Marine Heights to the east of
Balaklava ; the camps on the slopes to the north-west of
Balaklava harbour, and the Cavalry camps in the valley of
Karani :— '

1. The group of hills known as “ Marine Heights,”
consists of highly inclined beds of conglomerate, dipping
from east to west, and terminating abruptly on the east in a
long narrow ridge running from south to mnorth, and falling
rapidly towards the north into the valley of Balaklava.

The highest point of the ridge is its south end, which
overhangs the sca at an elevation of 1,227 {feet above its
level. On the east side of the ridge the ground is very steep
and commands a road leading from the valleys east of the
occupation to Balaklava. On the west side of the ridge the
slope is more gentle, following that of the conglomerate beds,

)
although the descent is still a steep one. About 600 feet

below the erest of the ridge, on the west side, and resting on

the conglomerate, is a hill of compact jurassic limestone, at
the foot of which the the town of Balaklava is situated.

Between the two formations there is an upland valley; the
highest point of which abt its southern extremity is about
530 feet above the sea level, from whence the valley falls
sradually to the north, and opens into the valley or plain of
Balaklava.

A Tine of entrenchments, beginning at the summit of
Marine Heights, was carried down the ridge to the north,
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108 Sunitary Condition of Camps.—Marme Heights.

following its curves, and passing in its course through a
variety of ground from hard rock to soft clay soil.  Within
the entrenchments, and on the western side of the crest of
the heights, there were two camps, that of the Rifles, on the
very summit, and the camp of the Royal Marines, following
the slope of the ridge towards the north.”

The bed of the upland valley already mentioned is formed
of retentive beds, on which in some places rests a superficial
stratum of porous sandy loam and debris full of water,
The opening of the valley on the north, was cut across by the
line of intrenchments with trous de loup outside. At all
times a considerable quantity of water escaped from the line
of the works, and ran down the hill-side to the valley of
Balaklava. Even after dry weather many of the rous de loup
were three-parts filled with water, showing to what an extent
the soil was charged with it. Close to the line of the
intrenchments at this point were the camps of the 79th and
42nd Highlanders. |

Following the slope of the limestone hill towards the
head of Balaklava harbour, the 71st were encamped along
a road on the hill-side, The site of the camp was on a bed
of debris. At the foot of the slope, under the 72nd, were the
huts and stables of the Royal Horse Artillery.

As regards the medical topography of this group of camps,
the ground occupied by the Marines and Rifles was hard,
dry, and naturally well drained, exposed to no special cause of
malaria, but being on the boundary of sea and land, and
having a considerable elevation, the camps were subject to
rapid changes of temperature, high winds, and sea fogs.
During the spring of 1855 the "average range of the

thermometer on the heights was about 20° Fahrenheit in

twenty-four hours.

The camps were formed of tents, wooden huts, and stone
huts. In most instances we found the ground had been well
prepared before erecting them. Drains had been made
for turning surface water from the sites of ‘tents and
huts ; soft parts of the ground had been paved with rubble-
stone, and the camps were clean. They were in a compara-
tively good sanitary condition, except that the huts were not
sufficiently well-ventilated for the numbers they had to
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Camp of T9th Regiment.—Cluuses of Fever. 109

accommodate. At the time of our inquiry we were informed
by the medical officers, that the chief diseases, under
which the men suffered in this lofty exposed situation were
pulmonary complaints.

The next camp following the descent from Marine
Heights was that of the 79th Highlanders.

Part of this regiment occupied a range of wooden huts
and tents on the slope, immediately under the steep descent
from Marine Heights, at an elevation of about 550 feet
ahove the level of the sea. The ground was a porous sandy
loam, with a considerable water shed above it. In preparing the
ground, sites for huts had been dug out of the slope, and the
earth was heaped up against their sides. The surface wasnot
sufficiently drained, and the huts were not properly ventilated.

The remaining part of the 79th were, for special military
reasons, encamped 100 feet lower down, where the ground
was soft and wet., The ground sloped rapidly towards this
part of the camp, and from the configuration of the surface,
the drainage from Marine Heights above was concentrated
in a hollow, within which a number of huts had been erected
for the men more immediately engaged in the defence of
the works, which passed close to the doors. A few of these
lower huts were erected above the hollow, and with a good
natural drainage.

The whole of the ground was wet, and traversed by
superficial drains, and it bad, moreover, been extensively
turned up in constructing the works. In erecting the huts,
the space cut out of the slope was just sufficient to hold the
hut, and the earth was left in contact with the boarded sides
for two or three feet in height. (Fig. 1 shows this defect.)

The attention of the Commissioners was first speclally
divected to this part of the camp, by a representation from
Sir Colin Campbell, that fever had been very prevalent
among the troops occupying it. On the 13th April, 1855,
the Commissioners met Sir Colin Campbell by appointment,
and proceeded to make a careful examination into the
circumstances.

It appeared, that shortly after the ground was occupied
in the end of Qctober 1854, zymotic diseases, chiefly diarr-
heea, with a few cases of fever and cholera, occurred among
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110 Camp of T9th Regiment.—Causes of Fever.

UL e L7 e | .

the men. From the week ending 31st October, until the
date of our inquiry, 80 per cent. of the sickness in the
regiment had been sccasioned by zymotic diseases. Diarrheea
cases were most numerous antil the week ending January 16,
1855, and there were comparatively few fever cases before ]
that date. From the 16th January till the 18th April, |
the time when the measures recommended by the Sanitary
Commission were taken, Jbove T4 per cent. of the total
gickness had been caused by fever. During the week
ending April 11, out of 64 cases 60 were from fever. The
type of fever was remittent, passing mto the typhoid form,
clearly marking the causation. At the time fever prevailed,
the other forms of zymotic disease had nearly disappeared.

There had been some fever in the range of huts under
Marine Heights ; but-the majority of the cases Were confined
{0 the huts on the wet ground, close t0 the works. 'There
was little or no fever in tents in the vicinity.

In addition to the topographical defects already men-
tioned, we found the Aoors of the infected huts very damp ;
and on removing the boarding, the surface of the groud
heneath was found covered with threads of fungi, and the
atmosphere in the huts had the peculiar odour and dampness
usually experienced on going into an underground cellar.

Qo web was the subsoil, that water was found under one of
the angles of a hut. The men slept on the boarding, hardly
raised above the ground,; and breathed the damp malarial
atmosphere arising erom it. The cubic contents of the huts
were 3,645 feet, and allowing twenty-five men to a hut, the
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cubic space per man would be about 146 feet. The ventila- . | &
tion was insufficient; and. under all the circumstances, the e
huts were overcrowded. (Fig. 3 <hows the usual internal il

£ gl
arrangements of anventilated barrack huts.) : e

The Commissioners were of opinion, that nothing short
of the removal of the men from the lower huts would pub an
effectual stop to the fever; but -that the huts under Marine
Heights admitted of being improved. There was nothing 1n
the case essentially differing from the experience obtained
elsewhere as to the effect of damp, unwholesome dwellings
on health ; like causes everywhere produce similar effects,
and the Commissioners had no hesitation 1n expressing their
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Camp of 79th Regiment.—Improvements Advised. 111

e e e

opinion that if the entire brigade, consisting, as it did, of

u robust men in the prime of life, were made to occupy the
il : : : -
= lower huts in suceession, a considerable proportion would be

disabled from service in a very short time.

On the 14th April, the Commissioners recommended the
Commander of the Forces either to remove the troops to
better ground, or should the exigencies of the service render
this proceeding impossible, that the ground occupied should

“Dbe drained, the huts isolated by digging the earth away
from the sides, and the site of each hut separately drained
by a trench cut round the- cleared space, and about a foot
below the level of the floor; that the huts should be
thoroughly ventilated by ridge and floor ventilation, and the
number of men reduced in each. By-comparing Fig. 2 and
the ground plan Fig. 8 with Fig. 1, this manner of improving
the drainage and ventilation will be readily understood.

These recommendations were immediately acceded to by
Lord Raglan. All the huts on the better ground were

N - improved in the manner pointed -out, and those on the wet

. | oround were vacated. A few tents were erected to receive

) 7 ". the sick on the higher and drier ground.

The result of these measures was an immediate abate-
ment of fever, hardly any new cases having appeared after
o S ; . ._ the removal of the men. The improvement in the sick was
[ ; : | equally striking. '
| L : It may be useful to mention here what remams of the
l history of these same huts, because it sirongly illustrates
the importance of selecting healthy sites for the physical
efficiency of an army. |
_ In consequence of the removal from them of the men
o of the 79th, the huts were only partially improved, bhut
never sufficiently so to make any material difference m
their sanitary condition. They were rather considered
as unfit for occupation on account of their position.
After the 79th left this ground, the 3ist Regiment arrived
at Balaklava, and took possession of the huts on the
25th May, 1855. Their strength on landing was 875. On
the 1st June, a case of cholera occurred in the regiment.
Its ocecupation of the huts was only for a temporary purpose,
and on the 16th the regiment was removed to the front.
Between the 1st and the 16th June, there were thirty-four
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112 Camp of 791h Regiment.—Subsequent Hustory.

deaths from cholera, and a great number of diarrheea cases.
The company most severely affected occupied the bad huts.
This company was removed higher up, and the disease
abated. The regiment carried it with them to the front,
and there were seventeen deaths there after their arrival.

The huts were again left in their original condition, and
were occupied early in September by the Royal Artillery,
four companies of which, in all about 500 men, disembarked
at Balaklava on the 8th of the month and were marched up
to Marine Heights.

Three of the companies were placed in the old huts of
the 79th Reeiment, and the fourth was encamped on dry,
open ground, outside the lines. On the Tth October, cholera,
appeared among the men occupying the huts on the wet
ground, and one death occurred. This was followed by six
other deaths from cholera in the same huts, and diarrheea
was very prevalent among the men. Finding that the
disease showed no disposition to leave the huts, the medical
offcer ordered all the affected huts, twelve in number, (the
entire number in the hollow,) to be pulled down and re-
erected at a higher level under Marine Heights. They

" were again reoccupied in their new position by the same

men, after which one death from cholera occurred and the
discase entirely disappeared.

" The fourth ecompany, which was encamped outside the
lines, at a short distance from the affected huts, escaped the
disease altogether.

On examining the ground after the huts were removed,
it was found exuding water at every pore.

To return : the huts sitnated at a short distance from

those in the wet ground, but having a sufficient natural
drainage, were comparatively healthy, except from the
effects of deficient ventilation. They were occupied at the
time partly by the 79th, and partly by the 42nd. The camp
of the 42nd was about 400 feet above the level of the sea,
and had excellent means of drainage. Much of the water

from the higher levels was indeed cut off from this site,

and had its outlet through the ground ocecupied by the
affected huts of the 79th. The lower end of the camp was
thoroughly drained by a deep, natural water-course, which
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Camps near Balakleva. 113

passed through the eamp. The part of the camp west of the
water-course was situated on a bed of porous debris resting
on the steep slope of the limestone hill.

Speaking genecrally, the sites for most of the huts had
been prepared, the ground levelled, the earth cut away from
the hill-side at the back of the hut, and thrown forwards so
as to complete the platform on which the hut was erected,
and thereby affording additional facilities for the natural
drainage of the subsoil. Some of  the huts required trench-
ing and draining, and all of them required ventilation. The
tent, sites were tolerably good.

The huts of the T1st were erected in foundations dug
out of debris., The steepness of the slope afforded them
good means of natural drainage, but they had the serious
defect that the earth rested against their sides, and they
were not ventilated. :

The camp of the Royal Artillery in the valley, under the
71st, was not well situated for health. Much of the drainage
of the higher levels found its way into thisvalley. The huts
had the usual defects, and there were large manure heaps
belonging to the stables on the plain immediately below
them, on a spot of ground where a number of dead animals
had been buried. There was nuisance from these causes
complained of as far up as the camp of the T1st.

These lower camps were exposed to malaria arising
from the marshy ground at the head of the harbour, and
from the lower part of the plain of Balaklava.

2. The second group of camps occupied a site on the
north-west side of Balaklava Harbour. The steep rocky

limestone hills which bound the harbour on thé west side,

terminate a little above the head of the harbour, and a wide
gap, or rather a very steep ravine, divides the north end of
this ridge, and separates it from a spur of conglomerate
which juts out from the sea-coast mountain chain to form the
south-eastern boundary of the valley of Karani. The ravine
between the two formations is almost filled up by a huge
highly-inclined bed of calcareous loamy debris, with under-
lying shaley beds. This debris, under the action of the
weather and rains, has been deeply furrowed by a number
of narrow secondary ravines, but where it rests on the con-
I

ol

ETTLNE TIAT L TTNTT T A eepeT  T y g

ST

T

oo em oo rpyrn

b R

ST

¥ g
£, TS T

e S TR T ¥ e o)

imgﬁé ] R A

LTty

T
& -"_

P A o T Y R B e e

S
et gyl

T Rt o
ot 1,

"
o

Laa it
= o e
v T eI




"
r- e

g c— T, T A e e n
v

114 Guards’ Camp, Balaklava, Karaws Valley.—Cavalry Camps. 115
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extremity of which is about 600 feet above the level of the | tothan.fe produced disease. Besides these, the Guards were at
sea. The Guards’ camp was situated on this belt, &%1(1 oceul- this time 111_ostly emp.loyed on d}lty at Balaklava, and were
pied about 300 feet in perpendicular height of it. The "' exposed to its malarm,.from which they probably suffered
highest part of the camp was about 600 feet, and the lowest more than from any sanitary defects there may have been in
a,b%ut 300 feet above the sea level, Somewhat lower (h.)wn their camp. -

was the camp of the 3rd Buffs, and at the foot of the ravine, . About the middle of June 1855, the Guards moved from
and between it and the head of the harbour, was the Land this camp to the front, and were one of the most healthy

Transport camp. brigades of the army.
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All the inelinations from the Guards’ camp were very
steep, and the means cf drainage ample. There was, more-
over, no great extent of water-shed above the site. The
soil. like that of the remainder of the district, became, under
the’inﬁuence of rain, a wet, tenacious, plastic clay, retaining
the surface water in every hollow, and becoming in some
parts almost impassable. The highest end of the ground
was the best; it was stony, and partly covered with brush-
wood, amongst which the tents were pitched. There were
tents and huts on the lower part of the ground, and most of
them overhung the heads or edges of the ravines. It Is very
questionable if these damp shaley ravines are ever wholeso?;ne.
There were similar ravines in other parts of the occupation.
On going through them in different states of the Weathel:, the
air had always a peculiar faint unwholesome odour, very likely
to affect the purity of the neighbouring atmosphere. The
ravines leading down from the Guards’ camp had this further
disadvantage, that they opened at their lower end on the
foul marsh extending from the head of Balaklava Harbour
towards Kadikoi. Though the site upon the whole was not
a very good one, considerable attention had been-paid to the
preparation and improvement of the camping-ground. In
most instances the sites of huts had been insulated from
the surrounding ground; in some instances the foundations
of huts had heen raised above the level. Trenches had
been cut to carry off the surface water from many of the
tenté and huts, and the surface of the ground was clean.
There were a number of instances, however, where the
earth had been heaped up against the sides of the

The Land Transport camp was, in April 1855, situated
at the lower end of the ravines descending from the Guards’
camp close to the head of the harbour. TIts topographical.
position was one of the worst in the whole occupation..
There was a large number of animals picketted among the
huts and tents ; the ground was filthy ; the whole neighboui-
hood was covered with filth by the Tartars employed in.
the camp, and in many places offal of slaughtered animals.
infected the air. At that period the men connected with the
Land Transport Corps chiefly lived in tents, the huts being
used as hospitals, and they were, as might have been expected,
crowded with fever cases. This camp was, fortunately,
removed from the site, as the organization of the corps
went on.

3. The third group of camps near Balaklava were those
of the Cavalry Division in the valley of Karani.

This valley is about two miles and a-half in length from
its head to Kadikoi. It runs nearly from west to east,
descending rapidly from its western or highest end, about
600 feet above the -sea level, to 70 or 80 feet above the
sea level at Kadikoi. The sides of the valley are formed by
ridges of compact limestone, which are widest apart at its
lower end, and they leave between them a tolerably flat
bottom, inclined to the north. This space is about three-
fourths of a mile long and one-fourth of a mile wide, and its
height above the sea level may be taken at from 90 to 150
feet. On this area, and on the lower slopes of the south side
of the valley, most of the Cavalry regiments were encamped..
The camps were placed at the upper end of the ground. The
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17th Lancers were encamped on a slope of the hill on the | and they were thus pla.ced too close .to the qugrters of the
north side of the valley, immediately above Kadikos, a,.nd the men. .Such was certainly thfa case in most of the Cavalry
Royal Artillery were encamped below them, just in the camps in tl.le valley of Karani. .

opening of the valley. Higher up the valley, and at a Th.erejls no 1'.emedy for t]ns but the 111(?31: sciupulous
point where it becomes very narrow, the 4th Dragoon Guards : attention io cleanliness; sweeping of the surface; frequent
and the Royal Horse Artillery were camped. The 12th removal of the manure away from the camps; f:hange of
Tancers and 10th Hussars occupied a plateau of ground 4 ground. as freqvfe%lﬂy as possible, and sca,tter.mg some
“bout 200 feet above the other Cavalry camps. deodorizing or disinfecting substance, such as quicklime or
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The valley was well ealeulated for winter protection, but
the ground over most of the area was.so bad, that ii.s became
almost an impassable clay swamp after heavy rain. The
rainfall from all the heights to the west and south flows
directly down into the bottom, which was then occupied by
the cavalry, and its natural outlet is into a water-course
running close under the hill on the north side of the valley;
the water from all the south slopes of the valley, that was not
carried off by evaporation, had thus to find its way across
the ground occupied by the camps to reach the outlet
stream.

Although the ground was not marshy, it still retained
sufficient water to emit malaria in hot weather after rains.
The sun’s rays acled intensely on the narrow space occupied

charcoal dust, over the vacated ground before it is re-occu-
pied. The true purifying agents are those which nature
furnishes—air, sun, rain, and the absorbing power of the soil.
It is by making use of such remedies that the unwholesome
emanations from saturated picketling grounds can be best got
rid of.

The accumulation of stable manure was another obvious
cause of atmospheric impurity, at the time we first examined
these camps. The usual way of disposing of it was to collect
the manure in long heaps within the circuit of the camp,
and fire it, but this was generally done without due regard
to the rapidity and perfection of the burning. The fired
heaps therefore smouldered away, and not unfrequently
the humid, feetid smoke from them occasioned much nuisance

by the troops, and there was no free sweep of wind and atmospheric impurity. During dry weather, and with
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arrived regiments’ suffered, especially from diarrheea and
cholera ; but we are disposed to attribute a large pait of the
sickness to the sanitary defects of the camps, especially in
the lower part of the valley, where numbers of men and
animals were congregated on too confined a space for safety.
This kind of surface overcrowding always gives rise to sickness,
for it leads to the saturation of the ground with excretions
of men and animals, so that after a time the area so occupied
gives off emanations which predispose all who breathe them
to zymotic diseases.

The necessities of the service, also, rendered it indis-
‘pensable that the men should be near their horses, and hence
the picketting grounds were distributed among the camps,

AT

e e W

I over it. proper care, the burning can be readily effected by opening
‘i : The topographical defects of the site would not of them- ; up the heaps with a stable fork, so as to admit the air. By
: ii E selves account for the extent of sickness, - especially of 7 taking advantage of the weather, and using this simple
fa zymotic disease, then prevailing. As usual, the newly- 4 precaution, many heaps in the camp were burned rapidly and

with a large bright flame. This plan wasadopted before the
evacuation of the camp before Scbastopol. By the common
method of burning, the most that can be expected is the
covering of the unconsumed litter with a layer of charcoal,
derived from the surface combustion, which to some extent
deodorizes the mass below. The more perfect combustion
by admitting air in the way described, or by throwing the
manure on a bed of large stones to admit the air below it, is,
however, far preferable. __

The best method for disposing of the organic refuse of a
fixed camp, including stable manure, is that used in the
cantonments in India. A furnace, like a lime-kiln, is con-
structed, and thoroughly heated. 'The whole organie products
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of the camp are collected by people set apart for this pur-
pose, carried to the furnace regularly, and thrown m. In
this way stable manure, bones, offal, &ec., are consumed,
and the saturation of the ground prevénted. At first, the

. Commissioners were of opinion that it might be advantageous

to construct similar furnaces in the Crimea, but they were
deterred from recommending them, on account of the great
difficulty of obtaining labour-and materials for more urgent
sanitary works. They found, besides, that the bulk of the
manure from stables and picketting grounds. could be

sufficiently well burned, if due care were hestowed on 1i.

During the spring of the present year, two furnaces were con-
structed at Scutari by Mr. Unsworth, surveyor to the Commis-
sion there, on the recommendation of Dr. Milroy, for burning
the manure of the cavalry camp at Haidar Pascha, which had
accumulated during the winter so as to occasion nuisaice.
As a general principle, it appeared that at the period of
our arrival in the Crimea, camps where there were animals
yielded a greater amount of sickness than others. This was
especially the case with the mule camps, which the native

drivers kept in a very filthy state, and there was much fever

in consequence.
Puring the early part of the warm season, from the begin-

ning of May till the middle of July 1855, there was an excess

of sickness among the Cavalry and Artillery over that in the
Tnfantry, and the admissions from zymotic diseases to force

in the Cavalry and Artillery exceeded somewhat those in the

TInfantry. -The proportion of zymotic cases to the total
diseases admitted during the same period in the-Cavalry and
Axtillery also exceeded the proportion in the Infantry regi-
‘ments.

A similar difference continued up to the period of the
evacuation of the Crimea, and appeared to he mainly due to
mmwholesome conditions arising from the presence of animals,

During the cold season of 1854-55, there was a consider-
able number of carcases of dead horses buried close to the
Cavalry camps, which still gave rise to nuisance at the period
of our inquiry.

The huts which had been erected for the men presented
the usual sanitary defects. - The foundations had not been
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Camp before Sebastapol. 119

prepared or drained, and earth was raised against the
walls. We had the floors taken up in several instances, and
found the earth heneath, very damp and covered with fungus.
The ventilation was also defective. Numerous cases of fever
had occurred in these huts. 1t may be further stated, as
indicating the causes of the fever, that one Cavalry regiment,
most of which was under canvas, had little or no fever, and
that in the huts of the Royal Horse Artillery, which hac
their sides properly isolated from the surrounding ground
there were three cases of intermittent under treatment, out
of a force of 230 men—a very small proportion at that
date May 5, 1855).

At the mouth of Karani valley, cn the rising ground
close to Kadikoi church, part of the Highland Brigade was
at this time encamped. The ground itself was tolerably
oood, but the lower part of the vailey of Balaklava in its
vicinity was marshy.

§ VII. Sanrrary ConpITioN OF THE CAMP BEFORE SEBASTOPOL.

‘The general topography of the plateau before Sehastopol
has been already described, and we shall now add a few
details respecting the positions of the different camps.

The camp of the Guards, after its removal to the front,
occupied an excellent site on one of the undulations of the
ground, about 1,500 yards to the north-west of the edge of
the platean, and about 600 feet above the sea. The surface
soil was the usual loam of the district, but it was mostly thin
and underlaid by a calcareous sandy subsoil, which, in some
places, came to the surface. The natural drainage was good,
and the position a healthy one. .

The 3rd and 4th Divisions, and part of the 1st Division,
were camped on an elevated part of the plateau, to the
north-west of the Guards. It was nearly surrounded by
depressions and deep ravines affording ample facilities for sur-
face drainage. The elevation of the ground varied from 500 to
650 feet above the sea level, the highest point being the
summit of Catheart’s Hill. The whole arca was exposed to
the free sweep of the winds. The porous limestone strata
come to the surface round the edges of the ravines, but most
of the area is covered with a thin tenacious loam. In some
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120 Topography of Camps before Sebastopol. Sanztary Defects in Camps.—Huts. 121

Before communicating with his Excellency the Com-
mander of the Forces, the Commissioners made several
examinations of the camp, in different states of the weather,
with special reference to the condition of the suriace.
Considering the pressing nature of the siege duties at that }
time, they found the camp remarkably clean, and the 4
external sanitary arrangements, on the whole, well attended |
to. There was considerable difference in the condition of [

E
|
;

places occupied by hospitals and camps, the surface was more
deeply covered with wet, retentive clay. These camps were
not so healthy as others on the plateau, and when cholera first
appeared in May 1855, 1t attacked them by preference. With
the exceptions named, the positions of the camps were good..

The 2nd Division occupied part of the eastern slope of
Catheart’s Hill, about 50 or 60 feet below its summit, and
also a slope on the opposite side of the ravine intervening
between Catheart’s Hill and the Woronzoff road. Much of
the ground under Catheart’s Hill was not very good,
especially the lowest portion of it, where the clay was
deepest. The part towards the Woronzoff road was, generally
speaking, better.

The Light Division was encamped on the north-east side
of the Woronzoff road, and occupied two crests of rising
oround, with the intervening slopes. Its natural means of
drainage were good. The oround was partly rocky and stony,
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camps, which appeared to depend very much on the pains
taken by the commanding officers and surgeons. Some were
much better than others, and there were some regimental
camps in regard to which it would have been difficult to have
suggested improvements.

On closer examination, however, there were sanitary Wi
defects, likely to affect the health of the troops, observable j
in various parts of the camp. They were not general, but |
whenever and wherever they did occur, it was our duty to
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or covered to a greater or less depth with loam. The
position was a healthy one, if we except the lowest points.

The camp of the Naval Brigade was sitnated on slopimg
oround facing the south, under the camp of the 3rd Division.
Tt was well protected from cold winds during the winter and
spring by the high ground immediately above it. The site
was a tolerably good one for a winter camp, but below it
there was a wet valley, which joined ome of the ravines
leading to marshy ground, at the head of the inner harbour
of Sebastopol. We deemed it necessary to recommend the
removal of this camp to higher ground. |

The positions occupied by the diiferent regiments, chiefly
during the autumn and winter of 1855-56, ave given on the
map.

The site of the camp before Sebastopol, consisting, as 1t
did, of summits and sides of ridges or heights, with nter-
vening depressions ending in ravines, without any marshy
ground in its immediate neighbourhood, and with ample

notice them. We next proceed to state what the defects were.
1. Huts. The huts most in use at the time of our arrival
were known as “ Portsmouth huts.” These huts were 27 feet
by 15 feet inside measure, and 6 feet high to the eaves,
with a ridged roof rising to the height of 12 feet from the
ground. Their cubic contents were 3,645 cubic feet,
giving about 146 cubic feet per man for their usual occupants;
25 men. The boarding was single throughout. Some huts
had boarded floors, but the majority of the barrack huts had
a partial raised floor running along each side, on which the
men slept, the space between the two strips of flooring being
either paved with rough stones or made of earth. The root
was covered with felt, impervious to air. In some huts there
was a swing window at each end under the ridge, and one
door : in others, the window over the door would not open,
although the window at the opposite end opened by sliding.
These huts had no independent means of ventilation,
and when they were used for hospitals the thin boarding

means of natural drainage by the ravines, was, with limited was not sufficient protection either from the cold or from
exceptions, arising from the nature of the surface soil, as 5 the intense sun heat.
healthy a district as conld have been found within the whole t It was not unfrequently the custom, as already men-
occupation, but it was, of course, exposed to those local and tioned, respecting the huts of the 79th Resiment. to erect
climatic conditions common to the country, which are known % the huts without sufficient preparation of th?a o-roul,ld The
to give rise to periodic fevers at certaln seasons. ” .
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122 Samtary Defects in Camps.—Tents.

site was either undrained, or defectively drained ; the floor of
‘the hut was below the level of the surronnding surface, or the
earth was piled a foot or eighteen inches against the sidesg,
as shown in Fig. 4. The surface drainage in the vicinity
of huts and tents was sometimes so defective that the camp
was wet and muddy for days after rain. The ground under
the huts and tents became damp from this cause, and
endangéred the liealth of the men from zymotic diseases, as
already mentioned. -

This danip condition of the subsoil is one of the most
common local causes of disease for the removal of which
engineering works are carried out in towns. It is an evil
fraught with danger to health Whe}'ever it exists, and in
fixed camps it is perhaps of more importance than in towns,
because In towns a considerable part of the rainfall runs
directly off the surface by the pavement, a means of
drainage which does not exist in camps. Hence the neces-
sity for isolating, preparing, and trenching the sites of huts
and tents to facilitate the flow of surface water. |

2. Tents. The space between tents was generally sufficient.
In some cases it was more than in others, and there were
mstances of tents being too close together. In such cases
the regiments were not among the most healthy in the camp.
- The most obvious sanitary defect in the tents was their
want of ventilation. An ordinary bell tent has about 512
cubic feet of capacity. It is usual on march for twelve to
fifteen men to sleep under a hell tent, but in camp one-third
of the number are on duty. The cubic space for each soldier
would: thus be from fifty-one to sixty-four cubic feet. The
necessity of economiZing transport, renders a considerable
degree of overcrowding in tents inevitable; but the evils
arising from this circumstance would be greatly mitigated
by ventilation. The indispensable necessity of renewing the
air is, indeed, recognized, for there are a few small openings
for this purpose near the apex of the tent, but they are of
too small a size to be of use.

We had occasion to examine the ventilation during the
outhrealt of cholera in May 1855, and were struck on
entering the tents by the foulness of the atmosphere. This
led to inquiry, and we found the men were perfectly aware
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Sanitary Defects in Camps.— Tents. 123

of the defect, and ‘complained of it themselves, especially
in the morning. It may be laid down as an axiom, that
| an atmosphere in this condition cannot be breathed during
sleep, night after night, without risk to health. At the
same date we found instances of sick being treated under
bell tents, and in going into one of these, we saw pans of
peat charcoal on the floor, and were told by the surgeon
that were it not for the use of charcoal for absorbing the
. emanations from the sick, the air of the tent would have
been unbearable — a very sufficient proof of the necessity
for a better ventilation. '

Fresh earth also absorbs animal effluvia, and it is highly
probable that the surface covered by a fent absorbs a certain
amount from the foul air inside for a time; and this may
account for the fact that tents become unhealthy, unless the
ground is changed, probably on account of the saturation of
the earth. It also accounts for the faint, -sickly, unwhole-
some odour observed after the removal of camps, when the
ground is exposed to the action of the sun and air, but which
is not -experienced to-the same extent while the tents are
standing. This peculiar odour was especially observed to
last for days on camping ground vacated by the Allies after
the conclusion of peace, and the smell was at times so
strong as to resemble that proceeding from imperfectly
buried carcases of animals.

To remove as far as practicable the evils of overcrowding,
it appears indispensably necessary to improve the ventilation
of tents. -

In so far as regards the saturation of the earth, the great
and obvious remedy in stationary camps, like that before
Sebastopol, is to strilie the tents and remove them to a fresh
surface, even at a short distance off. -On one occasion, early
in May 1855, while recommending this verbally, we were
informed that the supply of tents was deficient, and that it
was impossible to strike the tents we pointed out, as they
were too much decayed to admit of removal.-

In pitching tents it was a common practice to dig a
circular pit, eighteen inches or two or, more feet deep, and
to pitch the tent overit. Very often no adequate provision
was made to turn aside the surface water, and we have
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124 Latrines.—Slaughtering-places, §c.

seen tent pits filled with water to the level of the ground in
consequence. 1t has been stated to us that charcoal fuel
has been used to warm these excavated tents, and with fatal
results, from the carbonic acid Laving filled the pit to the
surface, just as if it had been water, and causing asphyxia
in persons sleeping with their heads below the level of the
ground. |

3. Latrines. All the British camps were supplied with
excavated latrines, except those of the natives. The latrines
were too wide, and not deep enough. They exposed too
-extensive an exhaling surface, were kept too long open, and
were not regularly deodorized.

4. Burial of Carcases of Animals. At the time of our first
examination of the camp, there were very few unburied
amimals to be seen within the British portion, but in a
number of localities we found carcases imperfectly buried,
and giving off emanations which infected the alr to some
distance. It appeared to have been the usnal practice to
dig a shallow pit, not sufficiently deep to contain the carcase,
to drag the carcase into it, and to throw earth over if.
Qometimes the carcase was left on the surface, and merely
covered with earth, in either case producing nuisance.

5. Slaughtering-places. The slaughtering-places belonging
to the divisions were generally kept in good condition, and
the offal buried in a satisfactory manner. During numerous
examinations we seldom detectéd any smell from them,
except immediately on the area, and after moist hot weather.
There was a large depository of offal belonging to the French
Commissariat between the British head-quarters and the
3rd Division, which we bad to report to the Commander
of the Forces, on account of nuisance proceeding from it.

6. British Burial-grounds. The dead of the British army
and navy during the siege of Sebastopol were interred in
66 burial-grounds, scattered over the occupation, from the
advanced trenches before the Redan on the west, to beyond
Kamara on the east, and from the heights of Inkermann to
Cossack Bay. The larger burial-grounds on the plateau
were gencrally sitnated in advance of the army, on the
slopes of ravines leading down towards Sebastopol, but
there were many smaller grounds containing a few graves,

Burial-grounds of the British Army. 125

seattered over the space occupied by the different divisions
of the army. When first used, most of these grounds were
at a sufficient distance from the camp, but as the positions
were advanced, some of the grounds were included within its
cireuit, zpnd others were formed on any vacant space of
ground at a sufficient distance from the tents and huts of
the regiments.

Except at Inkermann and the Redan, those who died in
hospital, or were killed in the trenches, were buried in single
eraves, with four or five feet of earth over the corpse,
according to the Army Regulations. We had frequent
opportunities of observing the manner of burial, and on
every such occasion the interments were conducted with
care and decency. The good taste and feeling displayed
by the soldiers in the laying out and decoration of the
different regimental cemeteries can never be forgotten by
those who witnessed it.

On one occasion complaint was made to the Commis-
sion of graves being too shallow in the burial-ground near
Kadikoi, and on another, a ground too close to some huts
was complained of as emitting offensive smells; but with
these exceptions there was every reason to be satisfied with
the practice of burial in the camp. The case of the burial-
grounds at the head of Balaklava harbour, which was an
exceptional one, has been already referred to.

7. Manure Heaps. There were stables and picketting
grqunds in various parts of the camp before Seba,stopnol,
which were at the date of our examination kept in tolerably
good condition. The manure was swept up, and on the
whole well burned.

The most influential sanitary defects at this period were
those connected with the huts and tents. The former were
ﬂie more in.].portant, an.d were remediable, but {he exigencies
of the service at that time rendered it impossible to remove
the tents to fresh ground, except in special cases.

.In pointing out the remedies, we considered it to be most
advisable to recommend improvements we found already in
ope%'ation in some part or other of the camp, on the very
obvious principle that what had been done successfully in
one regiment might be readily done in another. This course
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126 Recommendations for improving Huts.

was always taken, and where we found that something

further required to be done, we endeavoured as far .as
possible to limit such requirements to what was barely
necessary. We usually pointed out the defects and
suggested improvements on the spot, sometimes accom-
panying the recommendations with rough sketches for the
guidance of the workmen. By the middle of May the whole
camp had been examined, and on the 17th of the month a
brief statement was drawn up and sent to Lord Raglan,
containing all the points more immediately requiring notice,
which we had observed, some here, some there, over the
entire area of the camp, with the necessary remedies.

The following were the sanitary improvements recom-

mended for huts during the warm season, whether used

as barracks or hospitals :—

1, The site of each hut to be cleared for a space of not less
than four feet around and beyond the lines of outer boarding.

Fig. 5 shows the hut, Fig. 4, cleared of earth and venti-
lated as recommended.

2. The whole space actually occupied by the hut to be
isolated by drainage at least twelve inches from the
shallowest part of such drain, which drain must in all cases
be formed round the extreme limits of the site cleared.

3. Over the whole imner space of each hut charcoal
should be laid, to the extent of half an inch in thickness,
before the boards are nailed down.

4, The surface drainage of the side-long ground should
be intercepted, and carried off by proper channels.

5. In all huts to be hereafter built, the foundation
timbers to be laid upon dry material, rubble walls, gravel, or
concrete. If practicable, the external space cleared round
the hut should be formed with gravel, or paved.

6. Perflation beneath the floor should be provided for.

7. To secure each hut to the site in exposed situations,
holding down bolts or timbers should be inserted in the rock
or earth, as the case may hbe. The angle uprights of the
huts should be spiked or bolted to these. | |

8. Ridge, end and side ventilation to be provided. The
ridge ventilation to be obtained by clearing a space on
either side of the ridge-piece, and covering the opening by
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Recommendations for improving Huts. 127

a second board, as had been done at the Castle Hospital.
Side spaces to be opened in the walls of the huts, and
protected by hinged or sliding shutters, of which there were
examples in the Second Division.

9. To obviate the necessity usually alleged for banking
up huts with earth outside, a practice most injurious to
lhealth, the huts to be lined inside about three feet in height
from the floor, to prevent the wind blowing on the heads of
the men. In hospital huts external seats to be provided for
convalescents.

10. Al huts to be lime-washed externally.

11. Should fever or cholera occur, the numbers in each
hut to be reduced, and if the surrounding subsoil be wet,
the site should, if possible, be changed. .

12. Projecting eaves-boards would' reduce the tem-
perature within the huts during hot sunshine.

Fig. 6 shows the. full ridge ventilation, and projecting

~eaves recommended for huts, as they should be. .

The hospital huts which were at.the time being erected for
the Naval Brigade above Cossack Bay,according to the recom-
mendations of the Commission, presented all the necessary
improvements, and were recommended as examples.

Existing huts in various parts of the camp were also
being improved, the labour for which had been found by
commanding officers of regiments.

On the same date on which the suggestions for im-
proving. the huts were drawn up, other general recom-
mendations, to be put in force wherever and whenever it
11110111; be necessary to do so, were also transmitted to Lord
Ragla.n. They were all required in some part or other of the
camp, but such cases were exceptional. The cases, however
did exist, and to that extent the health of the army was liable
to suffer, and it was part of our duty to -deal with them.

We recommended :—

1. That all those parts of the camp where dead animals
or offal have been buried, be examined from time to- time,
and wherever any offensive odour 1s perceptible, or wherever
any animal remains are exposed, a quantity of charcoal be
strewed over the whole surface, and an additional foot or
more of .earth be placed over such remains.
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128 General Recommendaiions for Camps.

9 That all dead animals or offal be buried immediately
to such depth that three feet of earth, at t}le least, intervene
between the upper surface of the decomposing matter z.md the
level of the ground. Inevery case, before the e.a,rth is filled
in, a quantity of charcoal to be thrown over the animal or oﬂ.'a,l.
That all interments take place as far as practicable out.sule
the camp, and at as great a distance from the camp as possibie,
and that no grave be less than four and a-hali’ feef de-ep.

3. We gave our entire approval to the destruction by
fre of all refuse matters that could be so disposed of.

4. During summer, latrines should not be rgade larger
than required for a fortnight’s use. That when first dug, a
quantity of charcoal should be thrown on the bottom of the
latrine, and every day such camp refuse as (fould not be
destroyed by fire to be thrown into the latrine, .and peat
charcoal thrown over the whole, and then a few inches of

earth. 'This process to be repeated day by day until the
matter thrown in reached within two feet of the surface,
ofter which some charcoal was to be put over it, and the
earth filled in a little above the level of the ground. No new
latrine to be dug near any source of water for the camp.

5. Those parts of the camp where animals are picketted
to be kept constantly cleansed, and the dung and refuse
removed and burned. It would be very advisable to ({hange
the ground for a week occasionally, to allow the air and
sunsitine to free the ground from exhalations. In any case
where there are noxious smells, charcoal or quicklime may
be advantageously used for removing the effluvia. _

6. Tt would be very advantageous to strike the tents,
and to remove them to a short distance from the ground
they occupy, so as to leave it exposed to air and sunshine.
After removal, a small quantity of slaked quicklime thrown
on the spot where the tent stood would 'aid szteria,]ly in
preparing the ground for returning to it. We f.urthgr

advised that, in cases where cholera or other epidemic

disease prevailed, an additional supply of tents should, if

possible, be served out to affected regiments, to enable the
pumber of men in each tent to be reduced.

In making these recommendations, we expressed our
opinion that the camp sanitary police should be vigilantly

oS Tr———— T

"y . . Che s L. P R v . . P T T L e L L]
e R RN [N *

s s =

itz sairdpod o pidetep ottty et

)5t it e

T T

Cholera in the Camp before Sebastopol. 129

exercised, and that it would be very desirable that similar
precautions should be adopted in the other camps of the
allies, so as to preserve the atmosphere of the whole camp
in as pure a state as the circumstances of the siege might
render possible.

Had it been practicable to obtfain the large number of
men required for the speedy execution of the sanitary works
at Balaklava already mentioned, it was the intention of the
Commissioners to have recommended that part of these men
should, after the completion of the works, be organized for
camp sanitary service,and they further intended to have placed
their sanitary inspectors at the disposal of the military
authorities for the purpose, as they had done at Scutari.

There were natives already employed in keeping the
camps clean, but the small number of labourers at Bala-
Klava required the constant attention of the inspectors
in order that the works there might progress, and they
could not be spared for the camp. The Commissioners
therefore themselves kept up a continual oversight of all
parts of the camp, and this was done day by day, unless
personal sickness interfered to prevent it. Inquiries were at
the same time made of the medical officers as to the health
of the troops, and abstracts of the weekly medical states
were made up.

It has been already stated that cholera appeared in the
army early in May 1855. Immediately on being informed
of the occrrrence Dr. Sutherland met Dr. Hall and examined
the affected camps. The disease showed itself first among
men engaged in the trenches, near a place where there was
an offensive burial-ground belonging to the Russians, and iv
attacked by preference new arrivals and intemperate men.
The camps before Sebastopol which iwere first affected were
those of the 48th, the Royals, the 3rd Buffs, and the Royal
Artillery. The disecase made very little progress until after
three days of heavy rain followed by a hot sun.

The ground occupied by the affected camps was wet clay
which, after the rain, had been worked into a puddle. In
some of the affected tents the ground was wet and the men
slept upon it. That never-failing source of danger when
epldemic disease is present, overcrowding, especially in the
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tents, was an obvious evil, and 1n every instance the ventila- nected with the camps, we at the same time carried out

Hion of the tents was deficient. There were one o two offen- similar inquities into the condition of the hospitals, and
sive latrines to windward of affected camps, and the water we next proceed to state the sanitary defects Wé ld.isc;x rerl 1 o e
ased was muddy from causes already mentioned. There was in them, and the remedies which were appli ed ' e
a good deal of diarrhcea among the troops at the time. As e
the disease progressed its attacks appeared to conform to : ', ik
the usual epidez?lic laws, and the localizing conditions to be § VIIL—MILITARY AND NAVAL HOSPITALS IN THE CRIMEA.
much the same as those observed elsewhere, aggravated by At the beginning of April 1855, there were three oeneral
the higher temperature. Removal of affected 1'egime11’fs to } hospitals belonging to the Briti;h army in the (glrim:ai |
fresh ground at times put an arrest on it, but at other times namely, the General and Castle Hospitals at Balaklava, an é i
it was not so successful. the Gieneral Hospital in the 3rd Division. On the 3rd Ma il
After having completed the inquiry, Dr. Sutherland, with ; the Commission was applied to by Dr. Hall to examine a sity ol {
the concurrence of Mr. Rawlnson, addressed two communi- for a fourth General Hospital which he had selectedlnea, : the gl
cations to Dr. Hail on the 16th May, in one of which the monastery of San Georgeo, and of which we entirely ap _1 | de |6 ME
removal of affected camps to better ground, the diminution i This hospital was immediately commenced an 3’ 9111);1 Ot;le d tfii
of overcrowding, by serving out a larger supply of tents to i as occasion required. xtende | ui
affected regiments, and examination, deodorizing, and y Besides the Gteneral Fospitals, there were the Regi 5% H
covering up of all old latrines and other offensive matters 1 mental Hospitals situated in vari’ ous parts o% the oS- A
swithin half a mile of affected tents was recommended. There was a hosnifal belonoine to the Roval M cg_l',mp'
In the other communication 1t was pointed out that the % under Marine Hejights, and ‘:cj,he;D sick and wounded ‘ai% HES
existing means of discovering and treating diarrhea cases Naval Brigade were at that time received on boarg a e‘
were insufficient, and that it was necessary to take steps for “ Majesty’s ship “Diamond,” lying at the head of B;Llakl o
discovering the disease at the very commencement, either by harbour. b L baiaklava
an inspection of the trcops, by setting a watch over the With the exception of Kadikoi Church, which was used
latrines, or by any method consistent with the 1""-1'05 of the as a hospital for the Guards, the General ],'—Iospitai at Bala-
service whereby the malady might be promptly discovered, 3 Kava was the only establishment built of stone. It had
and the medical treatment carried to the patient without é been a Russian military school, and consist: ed of' fxvo cliﬁ_
waiting for his applying for it. sions, the front one conta.ining; large lofty airy wards, well
During all the recent epidemics of cholera the beneficial g isolated from the ground. The other portion was b;h.ind
results of similar inspections for the discovery and treatment 2 and consisted of a range of smaller apartments built against ;
of the earlier stages of cholera have been fully experienced, 3 the slope of the hill, and having windows only on ongJ ;izle il
both in civil life and in the army. The worst cases are pre- This part was unhealthy, and fex:ar had originated in it . i
cisely those in which the sick are least likely to apply for { These two buildings formed two sides of a pamllelc;‘mm g
medical aid, and hence the necessity for seeking them out and were sitnated on the eastern side of the ha.rl; our ° i‘h é g § L
and treafing them on the spot. There are few fatal cases of area, was completed by two other ranges of buil dino‘.s ased il
cholera in which disease has not been neglected in its early as stores and offices for the hospital. 7 . 3
and curable stages, and application £or medical relief put off Besides the wards in the stone buildine there were twelve i 1{ )
411 it was too late to be of service. To this general rule or thirteen Portsmouth huts erected in 1‘obws on the slonine E
the experience of the army, is itself no exception, : ground above the harbour, also used as wards forl thz i
i While we were occupied with the ganitary inguiries con- : sick.
: ¢ : K 2 :
3
2,
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132 General Hospital, Balaklava.

The whole establishment was situated on a sloping bank
of ballast under the rocks at the north end of the town of
Balaklava. It was subsequently discovered that part of the
back range of wards had been erected on the site of an old
graveyard.

The main objection to this hospital was its position.
Anywhere else it might have been a good hospital, but
being exposed to malaria and other injurious emanations,
arising from the bad sanitary condition of the neighbourhood,
it was not an establishment where the highest results of
medical or surgical treatment were likely to have been
realized.

The front part of the building had windows on both sides;
and at the time of our inspection a plank had been removed
from the wooden ceiling of each ward to admit of iree
passage upwards of the ventilation into a space under the
roof, from which it could escape by existing openings into
the external atmosphere.

The inner walls of the wards were repeatedly lime-washed
and were clean. From baving windows only on one side, the
wards in the back portion of the building had no thorough
dvaft, but the ventilation had been materially improved
throuch the ceiling in the same manner as in the front part
of the hospital. This portion was also kept clean by lime-
washing. |

We found the ventilation in the huts deficient, but 1t was
subsequently improved by louvred openings in the roof of
each hut.

The outside of the entire establishment was lime-washed
and always looked clean.

The chief removable sanitary defect in this hospital was
the condition of the latrines, the worst of which was filled up
at our request. Fever had originated in two of the hospital
sheds nearest this latrine. A proposal was subsequently
made for removing to a distance the whole filth of the hos-
pital, to which we gave our approval,

Complaints were occasionally made that stable manure
and other refuse was allowed to accumulate among the
huts in the vicinity of the hospital, but on representing this
to the Commandant Lieutenant-Colonel Harding, or by

M o o s bt et b i A T B R A
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calling the intention of our own inspectors to the complaint
it was immediately attended to.

The water for the Geeneral Hospital was obtained from a
fine well almost under i, at the edge of the harbour.

From 1its situation this hospital had to receive not
only soldiers as patients but a large number of natives
employed in the neighbourhood, and also sailors from the
transport service. Sometimes the sick of these latter classes
constituted the majority of the inmates. At other times
invalid soldiers, sent down from the front, were left in the
hospital to recruit before being put on board ship for the
Bosphorus.

From these various circumstances the number of inmates
was sometimes larger than the hospital could well accom-
modate, while at other times there was cubic space to
spare. o far as the army was concerned, the hospital was
better suited for a transit hospital than as a place for the
recovery of sick, and latterly it was almost exclusively used
for that purpose.

Its sanitary condition, except in the points already
mentioned, was as satisfactory as could have been expected,
and the Commissioners deemed it sufficient to inspect it from
time to time, in case anything should arise requiring their
notice.

The Castle Hospital was situated on one of the finest
natural positions that could have been selected for such a
purpose. It occupied the whole of a long narrow ridge
runming nearly cast and west, and joining the Castle Rock
with Marine Heights. The ridge immediately overhangs
the sea at a height of about 320 feet, and is isolated on the
land side by the Castle ravine which cuts it oif from the
adjacent higher ground.

The natural means of drainage were all that could have
been desired, and the esplanade towards the sea was
a-'lwc ys dry, even after heavy rains. The hospital at the
time of our arrival in the Crimea consisted of a number
Qf Portsmouth huts arranged side by side with the ends
facing the sea. Several other huts on a model called the
“Chester hut,” were also being erected. Eventually the
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184 Castle Hospital, Balaklava.

whole ridge was occupied by thirty-one huts, all or nearly all
of which were used either for hospitals or stores.
Other two large hospital huts were erected on p.latforms
cut out of the hill slope on the north side of the ravine.
Water was obtained from an old well in the ravine,
all probability, by a pipe conducting the water

supplied, in .
pPpHet arine Heights, and besides

from springs on the side of M : o
this source, the stream running down the ravine afforde

water, but of a less pure quality. These. springs had the%r
origin on the water-shed of Marine Heights, but as this
was only of a limited area, the supply 1}70111(1 naturally
Jiminish or fall short after a long contmuance of dr.y
weather. The porous deposits, however, from \\:hence 16
proceeded, contained a large quantity of water, which QOLﬂd
easily have heen uncovered and conducted to supplement the
deficiency. .

‘The Portsmouth huts of the Castle Hospital were
constructed on the usnal model, namely a door opening
directly into the external air, a window at either end, three-
quarter inch boarding for the sides and roofs, boarded floors,
the roof covered with felt, and the cubic contents about 4,000
feet.

The two most obvious defects in these huts for hospital
requirements were—I1st. The absence of independent means of
ventilation ; and 2nd. The thinness of the sides and roof, which
could not afford sufficient protection from the heat of the sun.

The Chester huts were much better. They were longer
and more roomy, and the sides were double, planking being
nailed over each side of the uprights, so as to leave a space
between. * Bach hut had a range of swing windows of rough
plate glass on either side over the heds, and also an external

porch, with a separate apartment for the attendant.

The Commissioners found that by taking advantage of
this construction, these huts could be further improved, and
rendered very suitable for hospital wards.

All that was required was to raise the ridge pieces S0 &3
to have ventilation along the ridge of each hut: to make a
few openings in the lowest plank on the outside hoarding
to admit the air between the outside boarding and the
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General Hospital, San Georgeo. 135

inner lining, and to have a clear passage upwards for the
air entering by these openings, between the outer and
imner planking of the sides and roof up to the ridge ventila-
tion where it would be discharged. By this means the interior
of each hut would be preserved always thoroughly ventilated,
and a current of air kept up between the outer boards and the
lining, so as to prevent the heating effects of the sun’s rays
on the outside from affecting the temperature of the air
within the hut. Dr. Jephson, the medical officer in charge
of the Castle Hospital, took great pains to make these huts
and their ventilation as perfect as possible:

The excellent character of the position of this hospital
rendered very little preparation of the ground necessary,
except for the two huts on the north side of the ravine, where
we found that after the huts had been erected, the earth had
been filled in behind them, and rested for several feet against
the sides.

. The latrines for the hospital were situated in the ravine
at a considerable distance from most of the huts.

Few Hospitals can show more favourable results than were
exhibited by this establishment. It was primarily intended
for the treatment of wounded men, Amongst this class of
patients the mortality at the commencement of the year
1856, had heen under three per cent. of the admissions, A
number of sick had heen from time to time admitted along
with the wounded, and the mortality from sick and wounded
together did not exceed three and a quarter per cent. of the
admissions.

Judged by its results, this hospital must be considered as
one of the most healthyof which we have records.

The General Hospital at San Georgeo was formed of a
square of huts, similar to the Chester hut. It was situated upon
a nearly level piece of ground not far from the top of the
great ravine, and about 500 feet above the level of the sea.
The ground consisted of strasified limestone, thinly covered
with a layer of light loam, The site was well isolated and
drained by trenching, and each hut was also drained.

The sides and roof of the huts were double, and the ridge
pieces were raised so as to insure ventilation, and to allow
the air to cscape from the space hetween the side and
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136 General Hospital, 3rd Division.

lining. Eachhut was fastened down at the angles by holding
down timbers. There was a porch at each end, and a row of
swing windows of rough plate glass on either side.

There was one large hut belonging to this hospital con-
structed of corrugated iron, which from its conducting
power for heat is a bad material for the purpose, whether
used for walls or roofs. Itis sure to become overheated
by the sun’s rays in summer, and to be cold in winter, and i3
at all times subject to those sudden variations of temperature
between day and night which are so injurious to the sick in
many cases.

The water supply for the establishment was obtained from
wells belonging to the Monastery Farm at a short distance off.

The site naturally was a good one, and there were no
local sources of malaria, excepting what might have arisen
from a large cattle-yard belonging to the French Commis-~
sariat, about a quarter of a mile away. The chief cases sent
t0 the Monastery Hospital were convalescent and opthalmia
cases, from regiments in the front.

The General Hospital in the 3rd Division, at the time of
our first examination of it at the end of April 1855, consisted
of a number of Portsmouth huts, ramged in parallel limes,
situated Dhehind the 8rd Division, and surrounded by the
huts and tents of several regiments. The space it occupied
was considerably raised above the general level of that part
of the platean, and it had ample means of natural drainage.
Unfortunately, however, the ground consisted of a deep
tenacious clay, hardly admitting of improvement by drainage,
and becoming a complete swamp after rain. The huts were
too close together, and were too nearly encroached on
by regimental camps. They were undrained. They had
earth raised against their sides, and iwere imperfectly
ventilated. Considered as a whole, this hospital was,
therefore, less favourably situated than the other General
Hospitals.

Had it been possible at the time to have removed the
whole to better ground, it would have been the best course
to have taken. Otherwise the only thing to do was to
improve it as much as was practicable, and to use it only on

necessity.
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Regimental Hospitals. 137

The huts were gradually otherwise appropriated, and very
few sick remained in the Hospital after the commencement
of 1856. -

The Regimental Hospitals were formed for the most part
of two or three Portsmouth huts, generally placed among the
tents and huts of the regiments. In a few instances hospital
marquees were in use. The site of each hospital was of
course determined by the position of the regiment. The
ground was sometimes porous and good, at other times it was
clay. In the majority of instances the medical officers had
had the drainage of the huts improved to a greater or less
extent. There were instances, however, in which no such
improvements had been carried into effect.

The walls of all the regimental hospital huts were single,
and they had the usual arrangement of one door and two
windows. In most instances we found that the medical
officers had remedied the defects in the ventilation to a
greater or less extent.

One method of doing this was by drilling a few mch
or inch and a half augur-holes through the wood in the
triangular space between the ridge of the hut and the top of
the window at each end of the hut, and placing & projecting
board above the holes to keep the rain from driving In
(Fzg. 7). 1In other instances a triangular opening was cut ab
cach end, in the same position, and protected in a similar
manner (Fig.7) : or the upper board under the eaves on each
side of the hut had been hung on hinges to admit of its being
opened or shut, Sometimes two or three vertical slits, with
sliding covers, were cut on each side of the hut, these slits
being occasionally protected by a wooden penthouse (Fig.8).

A freer ventilation was obtained by cutting out large
square windows, generally two on each side, with wooden
shutters instead of glass.

All these methods, however, were morce or less defec-
tive, because they did not make sufficient provision for
the escape of the heated foul air from under the roof.

The best method of accomplishing this latter object which
we found in use was in some of the hospitals of the Light
Division, in which a square opening was cut in the
middle of the roof at the ridge, and covered by & louvred
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turret (this is shown in Fig. ). In some cases 1o provision cient, even in fa,vou%'able Wezz,ther, and still less is it so th?n
had been made for ventilating the hospital huts. . | from rain or ]'Jlgh wind the sides cannot 1?e openec}. Evenin
Generally speaking, the huts were more o less isolated fine weather it was remarked that the air under ul}e roof of
from the surrounding ground, but not unfrequently earth the marquee was hot and stagna,nf;,.althoug%l the sides were
was heaped up against their sides, and there was consequently open, ]Jeca,use there was no provision fo1: 1‘[-.? escape 'a,bov?.
no protection for the subsoil from damp. | What is really wanted to render the ventilation sufficient 1s
Sometimes the floor was boar ded all over, but generall | to make large and properly-;arotected apertures round the
only fhe sides “here the beds where, and the passage a top of each pole. ?Vere this don:a, a marquee \‘."(.)ulf-l be
 etwoen the two rows of beds was either mmnzled-];frd a,n]d_ 1'enderzd far more suitable for a field hospital than 1t 15 at
] I . : -1t was paved with rough present.
covered with a thin layer of lime, ot : The whole question of ventilation, as regards field hos-
pitals, is one of great importance. The limited means of
transport admit only of a small amount of hospital accommo-
dation being carried with an army, but it happens that a
deficiency of cubic space can be, to a large extent, supple-
mented by free ventilation; and hence, so far as the rapid
recovery of the sick and wounded is concerned, well-
ventilated field hospitals answer the same purpose better
than it would be fulfilled by a much larger amount of ill

A R3

b b S A

Ty,
e LA

)

e
PAREN

et g

el ) R L,

‘t:f\"i" et

‘
T e o e g S

AT et
e

Stonfgli.e roofs of the huts were generally covered with felt.
Admitting exceptions, of which there were some, the
regimental hospitals, from the care bt.estowed on .them by
the medical officers, were in a good sanitary cond}tloll, zu?d,
with the occasional application of limewash, outfslde and in,
they were preserved as clean and healthy as their defective
structure admitted. They were apt to hecome overheated

on account of the thinness of the walls, but this defect
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could be partially remedied by a more perfect . roS)f
ventilation, although the radiation from the heated wood still
remained. | .
Tn pitching hospital marquees, the usual way was to dig
o trench round the site, and the beds’ceads.Were generally
placed on the ground. Sometimes the interior was boarded

I T s

ventilated cubic space.

To ventilate a field hospital well, is, in other words, to
save transport. |

Even with all the advantages possessed by a stationary
camp like that Dhefore Sebastopol, backed by so large an
amount of sea tramsport, the actual cubic space which

> -'.E;-v- ;

could be set apart for the sick was very much less than in the
hospitals on the Bosphorus. Fach Portsmouth hut had from
twelve 10 fourteen heds, which would give ahout 300 cubic feet
of space per man. The hospital marquees generally accommo-
ino to the Guards, after they went to the front, in June date from twelvia to fifteen bed‘s, and give about 250 cubic
1 805 5. Tt laying it out, a considerable area of porous sandy _ feet per ma.:n, It very ge?eral]y ll:lplzpellecl2 howerer, thfﬂ: fr.om.
: : « aolected. It was trenched ; the improving health of the army, a considerable proportion
soil, on a good elevation, Wwas seleC : £ hods wore loft c7 ol the cubi er. onch
oad to ensure dryness, and the marquees were arranged | of beds were left unoccupted, and the cubic space for eac
%Ouil allel lines, at a distance from each other—a patient was, thus, much greater than the amount specified.
E&r(;?eel}?; one line i)’eing opposite the interval hetween two “Thil.'e a{_}similar adxiantage does not exis.t, tlie (?nly way of
‘ . O + admitting of a free meeting the defect is by carefully attending to the ventila-
marquees on the other, an arrangement S & ol ensurine it Jones dine to the state of
cireulation of air. The interior of nearly all of the marquees ion, and ensuring its ampleness according to the state or the

was boarded, the boards heing ocnerally laid on joisting. weather and season, by the most scrupulous attention to |
TOI;. ( 1 ,th 1 of Wrelltilflﬁo:l> in marquees 18 by opening cleanliness, hoth within and without the hospitals, and by Al
e usual methot ' at a S 18 D] g

or raising the sides; but this can hardly be said to be suffi- B seeing that there are no latrines, dung heaps, dead animals, §

over, when hoards could be obtained, and it was astomslu}lg
to mark the difference produced on the aspect of the interior

by this addition. . |
The best example of a marquee hospital was that belong-
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140 Royal Marine Hospital.

or other nuisances in such a position as to affect injuriously
the purity of the air in the vieinity. These precauntions,
which are at all times necessary to be observed, are the
more so when the necessities of the case require the sick to
be limited to asmall amount of cubic space. Permanent and
independent means of ventilation are particularly required at
night, when the doors and windows are closed.

The Royal Marine Hospital was situated on the western
slope of Marine Heights, about 500 feet above the sea, and
at the upper end of the Castle ravine. 1t consisted of several
wooden huts erected on a platform cut out of the slope,
the huts being so placed that part of the ground rosc
several feet against the sides, and the earth was further
heaped up, so that, in reality, the huts were partially buried.
There were no surface drains, and no independent ventilation.
The floors of the huts were damp, and had the hospital been
occupied while these defects existed, it would have been
decidedly injurious to the sick.

The attention of the Commissioners having been called
to the condition of the hospital, they addressed a representa-
tion on the subject to the Commander of the Forces, on the
95th April, 1855, recommending that the huts should be
isolated from the suwrrounding ground, the site drained,
trenches cut to carry off surface drainage, and each hut
ventilated at the ridge. Sketches representing the improve-
ments required were at the same time sent to the Commander
of the Forces, who approved of the changes, and directed
their execution.

These sketches were iutended, also, to exhibit the chief
sanitary defects which we found in the barrack and hospital
huts, and the manner of remedying them:

The object was, first, to cut off the surface drainage from
the site by means of catchwater drains; next, to isolate the
hut entirely from the earth, which should never touch its

sides, by leaving a clear space all round, about four feet
wide, to allow the air to circulate freely, and to cut off damyp
from the hoards ; and,lastly, to drain the site of the hut by a
trench earried round the cleared space, about a foot below the
foundation of each hut, and by sloping the earth from the

foundation to the drain.
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Hospital Ships objectionable. 141

The sketches, also, showed the manner of introducing
ridge ventilation, as recommended by the Commissioners.

There was still one desideratum in all the huts, which
could only be supplied in those about to be erected, and that
was a means of effectually protecting the air in the interior
from the damp of the subsoil. The way in which we had this
done will be presently mentioned.

At the date when the recommendations for improving the
Royal Marine Hospital was made, there was mo hospital
ashore for the sick and wounded of the Naval Brigade, who
were, at the time, received and treated onm board Her
Majesty’s ship “ Diamond,” the main deck of which had been
given up for the purpose.

To enable this to be done, the crew of the “ Diamond,”
consisting of about 200 men, were sent to sleep on the lower
deck, and the whole sick accommodation which was obtained
in this way was sufficient for no more than twenty-four
patients, without crowding.

We considered this arrangement, in the then sanitary
state of the port of Balaklava, at the upper end of which the
“Diamond ” was lying, as alike compromising the health of the
crew and the recovery of the sick, in which opinion we were
sustained both by Captain Hamilton and by Dr. Smart, who
had charge of the sick. At the same time, a number of
transports were being fitted out in the harbour to be used as
floating hospitals, so that it became necessary to consider
the whole subject.

We examined the hospital arrangements on board the ships
“QOrient,” “Poictiers,” «8t. Hilda,” “Clifton,” and “ William
Jackson.” We found them generally good, and sufficient for

conveymg sick toa distance, but we were decidedly of
opinion that, in the existing condition of the port, no ship

could be used there asa hospital with safety. We accordingly
stated this opinion to the Commander of the Forces on the
19th April, and recommended, in so far as the sick and
wounded of the Naval Brigade were concerned, that hospital
huts should be erected on sites we had examined on the high

land above Cossack Bay, which presented many obvious advan-

tages for this purpose. The step was the more pressing as two
casesof cholera had alreadyappeared on board the “Diamond.”
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142 Royal Naval Hospital, Cossuck Bey.

The huts were immediately granted. We explainedto the
ship carpenter the plan to be adopted in their erection, and
went, from time to time, 1o examine the progress of the work.

The ground was cleared, levelled, and drained. A founda-
tion of large rough stones picked off the adjacent surface,
about a foot high, was formed, and the timbers and flooring
of the hut laid on these stones (as shown in Iig. 9). By this
simple means, the air was allowed to circulate freely under
the hut, and all risk of damp was removed.

The sides and roof of each hut were double, and a current
of air was allowed to pass upwards in the space between
the outer boarding and the inner lining, in the manner already
mentioned. As the result of this arrangement the temperature
was the same inside the hut as it was outside in the shade.

Ridge ventilation was introduced, and the external air
was admitted a little above the level of the floor by simply
raising the lower edge of one of the Dboards a little out-
wards, and one of the inner hoards a little inwards, to permit
air. to enter. Fig. 10 shows these provisions for venti-
lating the interior of the hospital, and carrying off the hot
air from the walls.

A covered porch was erected over the door at each end
of the hut, and projecting eaves were carried over on the
sunny side to afford shelter to convalescents, and additional
protection from the sun’s rays.

Fach hut had the usual swing plate-glass windows, along
either side. Dr. Smart hestowed great attention in having

ihe construction and internal fittings of the huts completed
in a proper manner. '

The result of the arrangements were highly satis-
factory, and, as already mentioned, these hospital huts
were indicated Dby us as models for other huts to he
erected in the camp. The materials used were all at hand,
and very little more labour was required in putting up the
huts in a healthy manner than was expended on those of the
usual construction.

The General Hospital «t San Georgeo afforded another
good embodiment of sanitary precautions similar to those
advised for the Naval Brigade Hospital, and whenever 1t
was examined the air within was cool, {resh, and wholesome.
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. : ¥, | : § Ezamination of Hospital* Sites ai Sinope. - 143 ] ?i 5
, E The improvements recommended in the drainage, isola- téii
- fi tion, and ventilation of existing hospital huts, were carried | *f i
L) g out where they were required, and lime-washing, both inside | § ! E!
e and out, was diligently practised. | !i ;
Tn connection with the subject of the Army Hospitals, we i b
L b may state that soon after the arrival of the Commissioners at § *
e | Balaklava, they received a request from Lord Raglan, asking ;
- them to examine the peninsula of Sinope as a site for 1 ’*g‘a i *g
| ahospital. | };g |
The bad sanitary condition of Balaklava, and the necessity jfg | !
L | of completing the inspections,and forwarding the works there E |
RN and in camp, prevented us complying with Lord Raglan’s :* 1
; request until the end of May, but on the 30th of the month 27 i .
LR : we sailed from Balaklava for Sinope. The anchorage at : 1% i E
o HRED | Sinope was carefully examined, and found to be good, and ﬁ‘f ,i
N jetties for landing the sick could easily have been con- , i hj
b structed. : 3 ;.s!,
ol There were no buildings in the town of Sinope itself ;p {13%
Rt which could have been rendered available for a hospital, but el o
S 0 there were several excellent sites on the peninsula. The E it i'f‘-f‘
L ke ) ' mass of the peninsula consists chiefly of igneous and tertiary Hed I
. rocks, the natural drainage 1s sufficient, there are no marshes, ’g 4
ik | or local sources of malaria, and the sea almost surrounds A
e | : | the lofty table-land of which it is composed. Tt is, perhaps, E
e ‘ | the most healthy site along the north coast of Asia Minor;
ik t. fovers were stated to be unknown, and invalids come from the f!'
o s | neighhouring districts to recover their health. The supplies ;;g
SR - ) were abundant, except in the matter of vegetables. The | ‘;é
e ' ' ‘ water was good, but limited in quantity, and a sufficient il; ,
L hnE | | amount could not be obtained for a hospital of any large size, :-g
o B without incurring considerable cost for engineering works. e
e : This was the main objection to Sinope, which, in other 1 ,I}:
| . respects, was as good a place for a large hospital as could «'is
IR i | % | have been desired. o
ok . o The Commissioners returned to Balaklava on the Sth
Ll © June, on the 10th Mr. Rawlinson was wounded at the front
. % ‘ , and sailed for England on the 21st, where, subsequently to
b j% his arrival, he continued to act as Commissioner, and to give
i his aid, especially in the works required for the more perma-
i , _ nent improvements at the hospitals on the Bosphorus.
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144- a Progress o}dSanitary Works.

Dr. Sutherland went at the same time to Constantil-lople,
anc:l made an inspection of the hospitals there, returming to

Balaklava on the 14th July, 1859.

§ IX. ProgrESs OF THE QoNiTARY WoRES IN THE CRIMEA.

About the middle of July, the gervices of the t“io
inspectors, Messis. Freeney and Aynslejor, were urgently
required - Liverpool, and they gave notice of the fact to

y 1o n his return.
or iﬁf&ﬁ; ’Wcé)l-S therefore made to a,scfertain the exteit t‘o
which the recommendations and instructions for jt-he sa}n..a,lty
improvement of the town of Balaklava, contained ?11 the
communication addressed to the Commander of tpe fo1lcest(])ln
the 11th April, had been carried out. On the 16th July, the

state of the works was as follows:— 1 o
1. The British burial-ground at the head of the harbour

had been deodorized and covered with gravel and earth,

intendence of the inspectors.

undzl: if-}xhl? E?dpelco]lections of offensive matter had been
deodorized and efficiently covered and such refuse as could
be most easily disposed of by burning had been so destro?fed.

3 Four additional latrines had been erected—-—t-].lree of
them by the inspectors, and they were all kept deodorized by
charcoal, lime, and earth.® . '

4. An efficient cleansing stafli was in full o.pemtmn for

keeping the town clean. o . o
5. There were two barges more Or less in use 10

removing filth out to sea. _ '
6. T%le lime-washing of houses, and levelling the sites

d
of those pulled down, had been completed. |
7. The shoal water at the upper end of the harbour had

heen filled up in the way recommended, on the side nearest
the town, and the work was progressing.

# Tt may here be stated that, for such purposes, (fharcoa.l powder was
found to lose its deodorizing quality when wetted. ILime acted I}e‘st x'v:rhen
wet. Sand or dry earth, in larger quantity, were found to be ~EFery ei’hcac.mu?i
Perhaps the best deodorizing compound was one used by the mspect{frs'u'l a
their works. It consisted of onc part of peat charcoal, one parb of quicklime,

and four parts of sand or aravel.
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8. Nearly the whole of the worst part of the east side of
the harbour had been temporarily quayed, about two-thirds
having been done under the inspectors, with materials found
in the village. The margin of the harbour which had been
formed with filth, dead animals, and offal, had been covered with
lime, charcoal, and earth, and temporary quays carried outside
of it, so as to have a depth of from three to six feet of water.

9. Covered channels, for draining surface water into the
harbour, had been formed by the Royal Engineers.

10. The streets had been named by the Commandant.

The works still remaining to be done were-—covering the
marsh ; covering the Turkish burial-ground ; the comple-
tion of the slanghtering-place, hegun by the late Rear-
Admiral Boxer ; and covering over the water-stream running
down the Castle ravine.

It will be seen that a considerable extent of work had
been done, and cotemporancously with it the health of the
town had improved.

The results obtained by the use of deodorizing substances

were certainly not satisfactory, at least so far as concerns
the public health. They diminished the odour, but disease
did not decrease in a corresponding ratio. The Commis-
sioners are decidedly of opinion that these substances should
never be trusted to for protecting health, if it be possible to
remove nuisances at once and to a distange. Burial of
putrid refuse to a sufficient depth, when removal is Impos-
sible, or when the substance cannot be destroyed by fire, is
a safer expedient than merely removing its smell by charcoal,
or by any other deodorizing agent scattered over its surface.
Smell is indeed the natural index of danger, and removal
or destruction of the offensive matter is the remedy. There
1s reason to fear that after the smell is removed the danger
remains. The use of earth or sand in bulk mixed with char—
coal and lime, as already mentioned, is unquestionably a
better expedient than trusting to charcoal alone.

Another work, which had been the substance of previous
communications with the Commander of the Forces, had not
at this time been carried out, namely, the construction of a
proper brow or jetty for the more easy shipment of sick and
wounded for Scutari.
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146 Shipment of Sick at Baiaklava.

At the beginning of April 1855, the sick transports were
generally moored at the lower end of the harbour, which a
that period was very full of shipping. There was a jetty or
wharf at the upper end of the harbour, nearly under the
General Hospital, called the ¢ Sick Wharf,” to which the
sick were brought from the front in ambulances. There was
o small office on the wharf for the officer in charge of the
embarkation, and accommodation was provided close to it for
giving the sick such refreshment as they might require after
the journey and before going on board.

The ambulances brought down two classes of sick, those
who could sit up and those who required to be kept in a
recumbent position. The former class was accommodated 1n
an open part of the ambulance waggon. The latter were
laid on stretchers inside, which were so arranged that the
sick could be drawn out on the stretchers, and carried to
the boats without change of position. At a later period a
convenient form of mule ambulance (cacolet) was introduced,
each mule carrying two sick, one on either side, in a sitting
or recumbent posture, as was required.

The sick wharf was nearly on the same level as the side
of the boat into which the sick were placed. The boat was
drawn up alongside; the sick on stretchers were deposited
in the middle, and those who were able to sit up, at the two
ends. The ambulance generally drew up within a few yards
of the water side.

During the many opportunities we had of seeing the sick
placed in the boats, it was always done with great care.
After the sick were taken on board, the hoat was rowed out
into the harbour, and down the middle betiween the rows of
shipping for a distance of perhaps 450 yards and brought up
alongside theladder of the “sick ship.” This ladder was like
an ordinary steep stair, the outer side being protected by &
vope rail. The sick who were able to do so either walked up
the ladder by themselves or with a lttle assistance. Those
on stretchers were lifted on board by a simple contrivance,
consisting of a rope with four ends, each end having a loop.
The four loops were placed in the four projecting handles of
the stretcher, which was then hoisted on board by means of
a pulley, and kept in a horizontal position. Arrived on
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board, the stretcher was carried below by two men, and the
patient transferred to a swing cot. ,

| It appeared to the Commission that this method of ship-
ping the sick was rather too complicated and fatiguing lIt
involved two changes of posture where one would ﬁave (ione
a-nd f:he whole process might, as it appeared, be at onc;
simplified by bringing the ambulances down to the shore
under the stern of the “sick ship,” and by having a browhcon-
structed by which the sick might be carried directly on
board. '

After conferring with Major Mackenzie, Acting Quarter-
master-General, and Dr. Anderson, prineipal med?cai officer
at Ba,l.aklc va, as to the practicability of the change, the
Commissioners communicated with the Commander oj‘.' the
Forces, and advised its being carried out. His HExcellenc
authorized the construction of the works on the 21si A )1'in
1855, but the pressure of the siege operations prevelite(i
their being executed at the time.

. It may be well to state that the average shipments of
sick during the months of May, June, and ;uly 1855, were
337 per week. In August, September, and Octobe,r the
weekly average was 380. During November and Dece’mber
1855, and Janunary 1856, the weekly average fell to 164
and during the ensuing three months the Weekly' avera,wé
was 113. During the whole period the Commissioners h:,d
every reason to be satisfied with the careful and considerate
manner vith which the duty of embarking the sick was per-
formed by the officer in charge.

The proposed jetty for shipping the sick was constructed
at the sick wharf towards the end of the year 1855.

In consequence of the notice of leaving the Crimea given
by the inspectors, Dr. Sutherland made application tz the
Commander of the Forces for two competent persons to suc-
ceed them in their work, and the appointments were 11;1de
forthwith. Mr, Newlands had already returned to Enwl;nd
on the Tth June, having visited the hospitals on t.hebB§s~

‘phorus on his way home, where he found that the system of

Cle ' L] . n . L] .t . . L] > -
‘zuzmng nhlch_ had bef.an organized, was being efficiently
carried out. All three inspectors lef: the East on the 2Sth
July, and from the date of their departurs the Sanitary
L 2
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148 Progress of Senitary Measures in Camp.

Commission ceased to exercise any direct superintendence
over the sanitary works, which were henceforth carried out
solely by officers appointed by the military authorities.
Very considerable improvements had been already affected,
and the foundation had been laid for a system of procedure,
which, if fully carried out, would accomplish the objects
aimed at in the instructions.

We are desirous of expressing our opinion that the ability
and practical skill displayed by Mr. Newlands in directing the
defective and irregular supply of labour and materials placed
at his disposal were of great value to the public service, and
that the three Liverpool inspectors, Messrs. Wilson, Freeney,
and Aynsley, who acted under him, discharged their difficult

and often dangerous duties at Balaklava and Scutarl with

zeal, discretion, and success.

At this date the principal sanitary measures in the
camp and hospitals were in & forward state. The most
important of the improvements, the isolation, drainage, and
ventilation of the huts, though progressing, were not com-
pleted.

An inspection of the camp was made by Dr. Sutherland
immediately after his return from Scutari. The measures
for checking the diarrheeal stage of cholera were then being
carried out, more or less perfectly, in the different divisions;
but there is reason to believe that although many cases of
the epidemic were checked in the early stages, the inspection
was not so successfully carried out, at least in so far as con-
cerns the discovery of the disease in its earlier stages, as it
has frequently been in civil practice, and in the army itself,
under other circumstances.

A number of unburied carcases of animais were found in
various parts of the camp, belonging chiefly to the French
commissariat, but some also to the British camp. The fact
was represented to the Commander of the Forces on the

18th July, and the evil was abated. On the same day
another communication was addressed by Dr. Sutherland to
General Simpson respecting the bad sanitary condition of
certain parts of the trenches. At one point the works had
to be advanced through places where interments had been
made, and offensive emanations had arisen in consequence.
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It was also difficult to dig graves deep enough for the burial
of those who fell. From the nature of the service, it was
found to be impossible to make any proper latrine z:rrange-
ments, and the effluvia arising from this cause were highly
.dangerous to the health of the troops, and there was reason
to believe that both cholera and diarrheea had arisen in con-
sequence,

To remedy these evils it was suggested that peat char-
coal might e carried in bags to the trenches, and spread
over all graves or accumulations of offensive matter. General
Simpson at once agreed to adopt this precaution.

At this period there was a great deal of diarrheea and
cholera prevailing among the Land Transport and other
camps in the lower levels of the valley of Balaklava, obvi-
ously connected with the malaria arising from the g,round
Many buffaloes and other animals were pastured in the _pla,in.
and the ground was trodden and turned up so that even undel"
the hot July sun the surface was wet and muddy to a con-
siderable extent, showing the wet character of the subsoil.

The camps were moved to better gr '
ground with advantage t
the health of the men. ¢ 10

PART III.

§ I. Cavarry Camps I¥ THE AUTUMN oF 1855.

In the middle of June Dr. Milroy was called on by your-
]‘fordship to join Dr. Sutherland in the Crimea. At the same
tlr.ne. the Admiralty deemed it expedient to put the Com-
mission in communication with the naval authorities in the
Black Sea.

Dr. Milroy left England on the 1st, and arrived at
Bal-a,kla,va on the 22nd July, 1855. Two days afterwards a set
of .mstructions were drawn up by the Commission, for the
guidance of the inspectors who had been appointed to succeed
t%loge belonging to the Commission. These instructions were
Smu}ar to those under which the works had been previously
carried out, and henceforth the duties of the Commission, so
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