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SES 1800-1 {CS).

1

SECRET ATT ACHMENTS

19 June, 1963

Chairman,
Defence Resaarch Board,

- Qttawa,

Attention DAR B&C

Large Area Coverage by BW Agents

b TR T it TR N YR

-

1. ' Reference is made to your DRBS 1800- 1 DAR(B&C)
dated 28 May, 1963.

2. Your paper entitled '"Large Area Coverage by BW
Agents' has been reviewed by sevéral members of the staff at
Suffield. Rather than combine their many observations and
comments I am attaching them as separate items and trust that
you will find them of value in remodelling your presentation.

(A, M. Pennie)
Chief Superintendent

ncs. Secret

AMP/ad
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s ¢ (attachment to SES 1800-1 (CS) SES 1800-1
- 7219 June 1963)
. " —— SECRET
N SUFFIELD EXPERIMENT AL ST ATION

RALSTON ALBERT_A

COMMENT 1.

Volume 9 of U. S. Army Chemical Corps Operational Research

Group Study No, 21 deals with Biological Warfare and Appendix V of this
volume, which is the only portion of it which has been made available to SES
(Acc. No. 60/5568), has as its object an analysis of the effectiveness of
biological weapons for the production of casualties, Such an analysie has

to take account of many factors and I honestly believe that the best way to
satiefy a DSI requeat for quantitative information on large area coverage by
BW agents would be for DAR to summarise this Appendix. If this is done it
should, however, be pointed out to DSI that the factors given in the Appendix
for the dependence on meteorological conditions of the loss of viability in
aerosols during downwind travel, are based largely on laboratory data and
that one. of the major problems in BW at the present time isa the confirmation
of these factore for field conditions,

Specific comments on DAR's paper are:-

para 3{d) Table I - These areas are really meaningless unless the dosage
taken to define them is given,

para 3, last sentence - The apparent loss of fluoresacence found by the Britigh
very probably.does not apply to the conditions of the U, S, trials, I sug-
gest this sentence be deleted. - The U.S. have been most unsatisfied with
several aspects of the sampling and counting techniques used in the U. K.,
and the U. K. bave not so far refiyted their criticisme.

para 4 - I do not believe it is correct to imply that generation of aerosols
in 1 to 5 micron diameter size prevents no great problem. '

The best efficiency that can be claimed for aeroscl emission
from an aircraft spray tank at the present time is probably only 25 per
cent. Although the speed of the aircraft has not to my knowledge ever
been shown to have any effect on viability, the efficiency will be reduced
to a greatearor lesser extent, depending on the organism considered, be-
cause of kill during the initial rapid evaporation of the wet droplets pro-
duced by the spray device.”

Agglomerahon is not the only problem in dispersing powdered
agents, Another major problem is, I believe, the development of a pro-
cedure which allows for efficient bulk !oading of the powdered agent in
the airborne carrier and the efficient break down of the bulk powder into
unit particles again at the high rates which will be required for the
emigsions. This is apart from the problems of producmg a dried pow-
dered agent of good viablhty

para b Suggest deletion of first séntez_zca of this paragraph.
We do not yet know even how effective the West can be with
1 live agent with the apparatus it has developed and certainly not what the

Russians may be able to do,

it should be mentioned here, along with the reference to the

000011




COMMENT I - continued SECRET
— e TP

.
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- 2.

effect of sunlight, that survival of organisms in aeroso} form is aiso
" sensitive to relative humidity and temperature.

The meaning of the last sentence is not clear. Is the point
that inc re_asing the initial dose will not change the delay time?

para 6 - A much more acceptable prodedure for calculating casualty
- effects from a given source streangth and one which does not reguire
the assumption of optimum inversion conditions made in reference (")
of the paper is given in Fort Detrick Technical Memorandum 3-17,
The graphs in this paper include estimates for a range of decay rates,

para 7 - What are the justifications for asguming a 50 per cent ef-
ficiency for powder diuomination_, a ten-fold reduction of viable or-
ganisms and an invarston height of 2200 feetr? '
Table II gives the downwind dimension of the area within
which the average casualty rate is predicted to be 50 per cent, Thise

should be carefully distinguished from the downwind digtance at which
the LD50 is produced,

'~ Why is a decay rate of 2,5 per cent/min chosen as a contrast
to no decay? With UL this would still require a relative humidity
greater than 87 per cent. I don't know how frequent such conditions
are in the Sarnia-Quebec area but the comment on para 9 regarding
bhumidity probably applies.

para 9 - No justification is given in the referenced report for ths 80
per cent efficiency assumed in Table III. It seems rather generous,

What are the relative humidity limitations assumed for the
agent considered in Tabie III? 1If the agent is UL then the requirement
would be for a relative humidity above 87 per cent which, as the ro-
ferenced report saye, is rarely if ever likely to be achieved for the
several hours of travel over such large areas,

para 10 - I'm not sure that the case made for the vulnerability of the
Sarnia-Quebec area will carry much weight unless a detailed study is
included of how an enemy might launch an attack against the area and
the fréequency of weather conditione suitable for a BW attack. I wonder
if it is necessary, until more definitive data are available, to provide .
any more examples of the potential threat from BW than are available in |
the Operational Research Group St’g__dy.

000012




—_ -3 - SECRET

‘o ' COMMENT 2

S -

Paras 2 and 6 - I ahould consider that the state of resistance or sus-
ceptibility of the target which is governed in part by their past im-
munological history, and by abnormal states which affect their physi-
ology (e. g. Imbalanced diets, starvation, radiations, etc,), ie fre- -
quently as important in assessing BW attack successes or hazards,
as the delivery efficiency and agent decay phenomena, Since these
factors govern to a large extent refistance to the initiation of infec-
tions, as well as the severity of clinical eymptomas if infections do
occur, their influence in determining the degree of success orx failure
of BW attack of large or small areas must not be neglected.

Therefore, it would seem an extremely difficult task

in some cases to determine realistic 50% casualty figures for a
specified target area, unlesse the dose for the particular susceptible
target species is determined, and their immunological history known.
Furthermore, post atteck factors such as communicability and vector
transmission, may have to be considered in determination of casualty
figures.

Para 5 - " The inherent nature of biological agents makes them
best suited in most instances for large acale targets, snd therefore
a strategic role, This fact would seem to dilute to some extent the
possible disedvantages of BW-agents, because of the lag between ex-
posure and eymptoms in the target population,

Frequently, perhape too often, the term BW denotes
only direct attack against man with biological agents. It may be well
to remember that although man is the ultimate target he may also be
attacked by successful exposure of his economically important animals
and plants,

The following reference may be read to supplement
the information contained in this paper:-

"Defence Against Biological Warfare" - A Symposium,;
Military Medicine, 128, 8- 146, 1963,

COMMENT 3.

My feeling is that it is still dangerous to extrapolate from
FP to living organiams without confirmation of source strength,
viability and infectivity from actual field test. Factors of ten can
easily be found by slight alteration of conditions, and until we have
more data all we can say is that inert particles of size 1 « 5u indicate
a possibility of maximum coverage, perhaps up to the figures given
in the paper. Trials this Fall at SES, and by the United States and
Great Britain in 1964 should do much to provide the data needed to
tie the BW picture to that given by FP,

R S T T
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SES 1800-1 (PRS)

S . SUFFIELD EXPERIMENTAL STATION S®C
. RALSTON ALBERTA E—

. 13 June 1963
MEMORANDUM

To: Chief Superintendent

Fm: H/Planning and Reporting Section

Subject: Comments on paper "Large Area Coverage by BY Apgents' by H.R. Richards

Volume ¢ of U.S. Army Chemical Corps Operational Research Group Study
No. 21 deals with Biological Warfare and Appendix V of this volume, which is the
only portion of it which has been made available to SES (Acc. no. 60/5568), has
as its object an analysis of the effectiveness of biological weapons for the
production of casualties. Such an analysis has to take account of many factors
and I honestly believe that the best way to satisfy a DSI request for quantitative
infeormation on large area coverage by BW agents would be for DAR to summarise
this Appendix. If this is done it should, however, be pointed out to DSI that
the factors given in the Appendix for the dependence on meteorolcgical conditicns
of the loss of viability in aerosols during downwind travel, are based largely on
laboratory data and that one of the major problems in BW at the present time is
the confirmation of these factors for field conditions.

Specific comments on DAR's paper are:-

para %(d)} Table I - These areas are peally'meaningless unless the dosage taken to
define them is given.

para 3, last sentence - The apparent loss of fluorescence found by the British
very probably does not apply to the conditions of the US trials. I
suggest this sentence be deleted. The US have been most unsatisfied
with several aspects of the sampling and counting technigues used in the
UK, and the UK have not so far rejuted their criticisms.

A

para 4 - I do not believe it is correct to imply that generation of aeroscls in

1 to 5 micron diameter size presents no great problem.

The best efficiency that can be claimed for aerosol emission from
an aircraft spray tank at the present time is probably only 25 per cent.
Elthough the speed of the aircraft has not to my knowledge ever been
shown to have any effect on viability, the efficiency will be reduced
to a great’or lesser extent, depending on the organism considered,
because of kill during the initial rapid evaporation of the wet droplets
produced by the spray device.

Lgglomeration is not the only problem in dispersing powdered agents.
Another major problem is, I believe, the development of a procedure which
allows for efficient bulk loading of the powdered agent in the airborne
carrier and the efficient break dovm of the bulk powder into unit particles
again at the high rates which will be required for the emissions. This
is apart from the problems of producing a dried powdered agent of good
viability.

para 5 - Suggest deletion of first sentence of this paragraph.

We do not yet know even how effective the West can be with live
agent with the apparatus it has developed and certainly not what the
Russians may be able to do.

It should be mentioned here, along with the reference to the effect
of sunlight, that survival of organisms in azerosol form is also sensitive
te relative humidity and temperature.

The meaning of the last sentence is not clear. Is the point that
increasing the initial dose will not change the delay time.

000014



para 9 -

para 10 -

HJF/md

SECRET
-2 - -

A much mere acceptable procedure for calculating casualty effects from
a given source strength and one vwhich does not require the assumption
of optimum inversion conditions made in reference (?) of the paper is
given in Fort Detrick Technical Memorandum 3-17. The graphs in this
paper include estimates for a range of decay rates.

What are the justifications for assuming a 50 per cent efficiency for
powder dissemination, a ten-focid reduction of viable organisms and an
inversion height of 2200 feet.

Table IT gives the dovnwind dimensicn of the area within which the
average casualty rate is predicted te be 50 per cent. This should be
carefully distinguished from the dovnwind distance at which the LD50
is produced.

¥hy is a decay rate of 2.5 per cent/min chosen as a contrast to
ne decay. With UL this would still require a relative humidity greater
than 87 per cent. I don't know how frequent such conditions are in the
Sarnia-guebec area but the Comment on para 9 regarding humidity probably
applies.,

No justification is given in the referenced report for the 80 per cent
efficiency assumed in Table III. It seems rather generous.

What are the relative humidity limitations assumed for the agent
considered in Table III. If the agent is UL then the requirement would
be for a relative humidity above 87 per cent which, as the referenced
report says, is rarely if ever likely to be achieved for the several
hours of travel over such large areas.

I'm not sure that the case made for the vulnerability of the Sarnia-Quebec
area will carry much weight uniess a detailed study is included of how an
enemy might launch an attack against the area and the frequency of weather
conditions suitable for a BW attack. T wonder if it is necessary, until
more definitive data are available, to provide any more examples of the
potential threat from BW than are available in the Operational Research
Group Study.

e

(H.J. Fish)
H/Planning and Reporting Section
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SES 1800-1 (MICRO S)
SUFFIELD EXPERIMENTAL STATION

« RALSTON AILBERTA
MEMORANDUM:
TO: Chief Superintendent
FROM: H/Microuiology Section
SUBJECT : Observations on paper entitled "Large Area Coverage by

BW Agents", by H.R. Richards.

Paragraphs 2 and 6 -

I should consider that the state of registance or sus-
ceptibility of the target which is governed in part by their past
immunological history, and by abnormal states which affect their
physiology (e.g. Imbalanced diets, starvation, radiations etec.), is
frequently as important in assessing BW attack successes or hazards,
as the delivery efficiency and agent decay phenomena. Since these
factors govern to a large extent resistance to the initiation of infec~
tions, as well as the sevarity of clinical symptoms if infections do
oceur, their influence in determining the degree of success or failure
of BW attack of large'or small areas must not be neglected.

Therefore, it would seem an extremely difficult task in
some cases to determine realistic 50% casualty figures for a specified
target area,unless the dose for the particular susceptible target
species is determined, and thelr immunological history kmown, Further-
more, post attack factors such as commnicability and vector transmission,
may have to be considered in determination of casualty figures.

Paragraph 5 - - d’\“'
The inherent nature of biologlcal agents makes them | }of’ a

best suited in most instances for large scale targets, and therefore a {f‘ .

strategic role, This fact would seem to dilute to some extent the

possible di sadvantages of BW agents, because of the lag between ¢ yj\ N

exposure and symptoms in the target population. “p \s"\

Frequently, perhaps too often, the term BW denotes only "\a%
direct attack against man with blological agents, It may be well to
remember that although man is the ultimate target he may also be
attacked by successful exposure of his economically important animals
and plants.

The following reference may be read to supplement the
information contained in this paper:

Defence Against Biological Warfare ~ A Symposium; Military Medicine,
128, -81-146, 1963.

(J,R. Maltman)
H/Microblology Section
JEM/sp
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SES 1800-1 (S/F)

SUFFIELD EXPFRIMENTAL STATION
RALSTON ALBERTA

17 June, 1963.

MEMORANDUM NO. 47/63

TO: Chief Superintendent
FROM: Superintendent/Field

Corments on Paper "Large Area Coverage by BW Agents” by H.R. Richards

e The technical details have been covered by H/PRS and H/Micro S.

2, My feeling is that it is still dangercus to extrapolate from

FP to living organisms without confirmation of source strength, viability
and infectivity from actual field test. Factors of ten can easily be
found by slight alteration of conditions, and until we have more data all
we can say is that inert particles of asize 1 - 5 u indicate a possibility
of maximum coverage, perhaps up to.the figures given in the paper. Trials
this Fall at SES, and by the United States and Great Britain in 1964
should do much to provide the data needed to tie the BW picture to that
given by FP, ' '

4

- . ;
(A.P.R. Lambert)
Superintendent./Field
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SHUHEL AF] AUHMENT

Oum Frre RUDRBS 1800"'1

D:R(R'C)
J DEPARTMENT OF NATIONAL DEFENCE
DEFENCE RESEARCH BOARD [REFEINFD 1D €S
O R
7806-T

Ottava h, Ontar
28 vay, 1963,

Cnief Superintendent,
SES.

Large Area Coverage by Bl Agents

1. Some time aro a paper entitled "BW Attack Against
North fmerica" was prepared by this office in response to
a request from the federal civil auathorities responsible
for public thealth, who reguired the information for
nlanning purposes. A copy of the paper was zent to 573,

2. As a sequel, znother pacer "Larpge Area Coverage
by BW .Agents' has been prepared by this office and a copy
is attached, ) ’

3. Would you please give your comments on this papzr

together with any supgestions that you think may make the
paper more useful to both civil and military authorities.

mwfvsy&. Qmu_-ba
pps, B Gy et 7

- ¥, R, Richards,

/ for Chairman,
S)//: Defence Research Board.

Attach.

LOOM-10-62 (56-2573)
£
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it

LARGE ARFA COVERAGE BY BW AGENTS

General

1. This paper is a digest of US and British studies and trials carried
out on large area coverage (LAC) of terrain by small particles. It has

been prepared to meet a request from DSI for quantitative information on
large area coverage by BW agents and it supplements a previous review paper
from this office on the hazard and threat-of BW attack on North America,

2. In dealing quantitatively with LAC by BW agents, the two most
important aspects are:

(a) Long distance travel of particulates.

(b) Factors affecting disseminating efficiency and the effects
of decay of viability and, infectivity after aerosolisation.

Long Distance Travel of Particulates

3. Prior to 1950 little work had been done on area coverage by
particles, but during the next-‘decade several trials were carried out,
starting with the coverage of relatively small areas and culminating in
Operation LAC. These trials include the following:

a. 1950 (20227 Sept) Six simulated BW attacks upon the San

- Francisco Bay area (1) with Bacillus globigii (BG) and
Serratia marcescens (SM) released Trom ships making a course
2 - 6 miles long and 2 - 10 miles offshore. At the same
time 10 1b. of fluorescent cadmium zine sulphide particles,
FP (2-n diameter, 6 x 1010 particles per g.) were released
(2)}. The best coverage was obtained in the trial when the
FP covered 67 sq. miles (including all San Francisco) to
at least 200 particle min./l. In general the biclogical
doses were lower than the FP by a factor of ten. It was
concluded that it is entirely feasible to attack a seaport
city with a BW aerosol generated fram a ship or other source
located some distance offshore.

b, 1952 (March-April) Five trials were conducted in which
FP were released from a ship travelling a course 100 - 180
miles long, 5 - 10 miles offshore and parallel to the South
Carolina - Georgia coastline (3). 200 - L50 1b, of FP
were released in each trial and the area covered varied from
13,100 to 3L,800 sq. miles with the particles being detected
150 ~ L35 miles from the source. It was concluded that it
is feasible to obtain long range aerosol cloud travel to several
hundred miles and large area coverage by aerosol. dissemination
at ground level if stable layers,are present in the Lower
levels of the atmosphere.

c. 1957 British trials showed that FP released from aircraft
over the North Sea, and 50 miles upwind of the East Coast
of Britain, covered most of England (L). It was shown
(5) that large area coverage with particles is practicable
under most meteorological conditions.

000019



J— -2 - SECRET
e
d. 1957-58, Operation IAC (6). Four trials were carried
out over a site consisting of the continental United States
east of the Rocky Mountains. F.P, were disseminated from
aircraft flying 136 - 156 knots, at 1500 - 3000 ft. With.
release line lengths of 231 to 1,265 miles the total area
coverages were 343,500 to 655,000 sq. miles. Table I shows
the quantity of FP used, together with other relevant results
for the four trials,
TABLE T
Results of Operation LAC
Release Release Height of
Trial FP line altitude inversicn cap Total Area Covered
(1b.) (miles) (£t.) (ft. above terrain) (square miles)
1 1550 395 1800-2500 2500 , 343,500
2 2725 231 2000-2800 | 2200 655,500
3 3L00 880 1500-2000 5000 472,000 (328,000)
L 1,200 1265 £ 2000 none 52l,000 (170,000)

The figures in brackets are for 12-<hour coverage, which is the
longest time that agents may be expected to travel in the dark. Solar
radiation destroys BW agents rapidly.

* Should be greater, but a large proportion of particles drifted
north of the US border.

These trials also showed that FP recoveries in the centre of
urban areas were similar to the recoveries at the peripheries and that
FP could remain airbornme in significantly detectable amount for at least
72 hours after initial release. The FP ugsed in these trials were zinc
cadmium sulphide particles, 1 - 5 u diameter, with about 10 O particles
per gram, It may be noted here that the British have recently found i
an appreciable loss in fluorescence of particles, so that the actual
area coverage in Operation IAC may have beer greater than the figures
quoted.

B,
L ——

Factors Affecting Disseminating Efficiency and the Effects
of Decay of Viability and Infectivity after Aerosolisation

L. Studies have been carried out for many years on aerosol generation
and aerosol cloud travel., The generation of aerosols, from liquids and
slurries, in the 1-5 p diameter size from airborme spray tanks presents

no great problems, although there may be some loss of viability due to
dissemination at high speed., The generation of aerosols from dry powdered
BW agents, however, presents serious problems, due to agglomeration of
particles in the dry state.
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5. There are still problems to be overcome before a completely sat-
isfactory BW munition is developed, which is completely satisfactory for
large area coverage. Sunlight causes a rapid decrease in viability and
infectivity of BW agents and therefore, at present, BW attacks would be
envisaged only during the hours of darkness. A further problem concerning
the use of BW agents is that the infective dose is known for very few BW
agents. Of the agents under study, mention may be made of Bacillus anthracis
(N) and Pasteurella tularensis (ULs. The former can be readily produced

and stored for many years without loss of viability. It can be dispersed

in the dry state to give a stable cloud of spores, affected by only a few
phenomena including sunlight, However, the infective dose (§D50) of

B. anthracis for man is quite high, being of the order of 10’ spores although
the exact figure is not known, P, tularensis is normally aerosolised from

a slurry and the resulting microorganisms have an appreciable decay rate

(as high as 20% per minute at 75% RH, but may be only 1.2% per minute if

the relative himidity is above 90%), but with a known human IDS0 of 10
organisms, this agent may still produce many casualties. For instamce, in
the case of limjted area targets, P, tularensis may be a more efficient
casualty producer than B. anthracis, but for large area targets B. anthracis
is more efficient that P, tularensis (8). Other agents with low decay rates
include Venezuelan Encephalomyelitis (NU) and Coxiella burnetti (0U), these
agents having decay rates of approximately 1% per minute and 0.1% per ninute
respectively, and the rates are not RH-critical, One of the disadvantages g
of B4 agents is the appreciable time between infection and symptoms, being
of the order of 2 - 7 days for most agents but for OU the time is 15 - 18
days. This incubation time would not, however, affect the amount of agent
initially required for infection. '

Calculation of Casualties

6. From the results of the trials, it is obvious that large area.
coverage by particles is a practicability. By making certain assumptions
about such factors as the rate of loss of infectivity of aerosolised agents,
the meteorological conditions, the number of particles required for infection
in man and other assumptions, an estimate may be made of casualties to be
expected under certain conditions (7).

To If a uniform recovery is assumed it can be readily seen from the
"box" model that
N o R
" ¥H
where N = number of particles recovered
P = effective source strength {particles
per mile)

= total number of particles x dis-
gemination efficiency

= sampling rate (cubic miles per hour)

wind speed (miles per hour)

= height of inversion (miles) - where
an inversion exists, its height is
that height above which there is
little verticle diffusion

o <o
"

A reasonable estimate of the concentration of dried BW agent
(if the agent aerosol is generated from slurry, a correction must be made)
is 10*! organisms per ml, with a density of O.k g/ml, giving 2.5 x 1011
organisms per gram. A dissemination rate of 11 lb. per mile and a dissemination
efficiency of 50% yields a source strength of about 7 x 10lL organisms
per mile., Assuming a ten-fold reduction of viable organisms due to a high-
speed delivery system and other factors the source strength will be 7 x 1013
organisms per mile. Using this figure for P and a sampling rate of 12.5
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litres/minute (breathing rate of man at rest) = 1.8 x 10~10 cubic miles/hour,
a windspeed of 20 mph and inversion height of 2,200 ft (0.4167 miles),

this gives a theoretical recovery of 1,500 organisms, which is in good
agreement with actual downwind recoveries from Operation LAC (1,148 and
1,622 particles).

8. _ If the biological decay rate is k% per minute the number (N)
of viable organisms remaining after a given time (t minutes) from N, original
particles (t=0) is obtained from:

N = Nye-kt

The time may be found approximately from the wind speed and distance travelled.

Assuming an IDS0 of 100 organisms, Table II shows the number of organisms
and the quantity of agent required for 50f casualties at distances to 200
miles from the source for an agent with no decay and for an agent with a
decay rate of 2,5% per minute, being disseminated from a plane travelling

at L4186 knots.

TABLE II

Total Source Requirements for 50% Casualties

’

dgiizind I Total Source Strength
' Organisms Weight
(org/mile} (Org/minute) (1b/mile) (1b/minute)
No decay
0-50 b5 x 1083 )2 x 101k 0.8 7.1
Ow100 6.6 x 1013 6.2 x 1014 1.1 10.5
0-150 1.3 x 101 1.2 x 1085 2.2 20.6
0-200 2.8 x 101t 2,6 x 1015 1.8 Lh.l
_ 2.5%/min.decay
0-50 2.1 x 101k 2,0 x 1015 L 33
0-100 9.8 x 104 9.1 x 1015 17 155
0-150 6.6 x 1015 6.2 x 10 112 1045
0-200 b.2 x 1085 3,9 x 1017 1L 6660
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9. An ID50 of 100 has been used for the above calculations, but
the ID5O for different organisms covers a wide range. In Table IIT (8)
the percent casualties over an area of 1.5 x 10° square miles are shown
as a function of the IDSO, for an agent with zerc decay and for an agent
with 2,5% per minute decay under the following conditions:

2) Agent released aleng 10 lines from 50 large aireraft, each
carrying 15,000 1b of agent (total agent = 750,000 1b.).

b) Released over mixed urban and open terrain with average
meteorological conditions’,
¢} Munition efficiency of 80%.

TABLE ITI

¢ Casualties Over 1.5 x 106 Square Miles
q

IDSO Percent casualties for decay fate of
o - 2.5% per min

1 100 80
10 100 68
102 100 L8
103 95 27
ol 8L, 12
105 25 3
108 3 0

10, Using the information in this paper a calculation shows that an

aircraft flying from Quebec City to Sarnia, Ontario, a distance of about

620 miles, would require to release only 682 lbs of a BW agent to give

50% casualties in the most densely pooulated area of Canada. This is assuming
an IDSO of 100 organisms, a release speed of LB86 knots, no decay, and a north
west wind. If the decay rate is assumed to be 2.5% per minute, about sixteen
times this weight of agent is required, which is well within the capabilities
of a large plane. The area covered, which is approximately 60,000 square
miles includes cities such as Montreal, Toronto, Hamilton and. many others
containing a large proportion of the Canadian population. As the prevailing
winds are westerly in this part of the country the conditions envisaged

above are not uncommon. The annual average wind speed for the area considered
is about 10 mph, being slightly higher in winter than summer and higher

during the day than at night, Therefore the above area (60,000 sq.miles)
would be covered in about 8 hours during the day and 12 hours at night for

the source length (620 mileg) considered.
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2 May 1963

Chairman,
Defence Research Board,
OTTAWA, Ontario.

Att_’.mtion : . G.R, Ygvasour

1. ¥We are enclosing two dozen (24) copies of the "Review
of ¥icrobdology Programme since January 1963 to April 1963" for
~ circulatian to the Advisory Gomittae Mambers spd D.R.K.L,

2. ¥e are also enclosing t.hree (3) coples of the above
for circulation to DSIS for onward tmnsmissicn to: The War

Office - 1 copy for DPR and 1 copy for D/MRE; and DRS, Haah. -
1 copy for Mr. R. Bolms.

(J.R. Maltran)
for Chief Superintcndent

JRM/ap
Encl's - 27
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= SUFFIFLD EXPERIMENTAL STATION
~ RALSTON ALBERTA CONFIDENTIAL

REVIEW OF MICROBICLOGY PROGRAMME SINCE JANUARY 1262 TO APRIL 1262

STUDIES ON AERO30LS OF BACTERIA

Difficulty in the ability to properly control the conditions in
replicate experiments with bacterial aerosols has led to wide variations in
the data obtained. Tests have indicated that one of the trouble scurces is
the air supply, presumably due to oil fumes in the air lines, In addition,
one of the temperature controlled units which houses the toroid drum gives
off toxic fumes,

Since wide variations in results of replicate experiments do not
occur where the Standard Reference Aerosol Testing System is used, it is
planned to convert owr total aerosol facilities to this system. Consecuently,
most of the aerosol experiments in the sectim will be curtailed until these
requirements are met. .

THE EFFECT OF ADDITIVES AND MECHANISM OF DEATH:

1. Practical Investigations:

The Effect of Precor_lditioning Aerosals on the Survival of Airborne Bacteria:

Previous studies in toroid drums have indicated that secondary air
influenced the survival velues of Serratia marcescens aerosols produced by
Collison spray, Similar tests will be carried out in the near future in the
bwrsting chamber with realistie clouds produced by an E4 disseminating device.
It is hooed that these aerosols may simulate those produced in the field, and
nrovide a satisfactorv meens of laboratory-field correlatiom.

2, Basic Investigeatioms:

HMechanisms Involved in the Death of Aerosolized Bagteria and Mechanisms of the
Protective Effects of Spray Additives:

The study of metabolic differernces between aerosol resistant and
aerosol sensitive S, marcescens cells has been extended, The ability to
utilize various carbohydrates was studied by measuring oxygen consumption
manometricallv., Preliminary results indicate little quantitative difference
in substrate utilization, however a variation in rate was sometimes found.
This effect is being more thorocughly investigated.

In continuing the study of the effect of growth media on aerosol
resistance of microorgenisms, enphasis has been placed m the influence of
carbohydrates in the medium, This has been studied as a result of the finding
that the presence of glycerin in a chemically defined medium appeared to be
an important factor resvonsible for the increased resistance of resulting
bacteria. Of the carbohydrates tested to date, rione are as effective as
glycerin in enhancing aerosol resistance,
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IT, STAMDARD REFERENCE AFROSOL TFSTING TECHNIOQUE : (Canfidential )

There has been no standard reference aerosol experiments in this
period, Next fall a test, probably the last, using a viral agent will be
conducted.

IIT, TRIALS:

Trials cancerned with the assessment of early warning devices will
be conducted at S.E.S. this summer as a joint Canada-United States pro ject.

IV, THE EFFFCT CF SOLAR RADIATION ON MICROBIAL AEROSCLS:
(Project - D52-18-20-18) (Confidential)

Until further notice, this project is suspended.

vV, INFECTIVITY AND VIRUIENCE: (Project - D52-18-20-18) (Confidential)

Tests have been conducted in this period with '"wet" chicks as a
possible test host for staphylococecdl: They proved to be much more sensitive
than mice to intraperitoneal challenge with different strains of staphylococci.
Deaths were produced with virulent strains of staphylococei at challenge doses
below one hundred cells. However, variation in the dose mortality relation-
ship was so great that reasonable gquantitation was impossible. An in-bred
line of chicks might allow this species to serve as an extremely useful experi-
mental host for pathoeenic staphylococci, rather than the hybrids tested.

Preliminary tests have also been conducted with a strain of virulent
Stanhvlococcus aureus in S,E,S. and D.R.K.L, Swiss-Webster strain of mice.
Intravenous chalienge vroduced considerably higher death rates in D.R.K.L, mice
than the same doses in S,E.S. mice.

Protein and Ribonucleic Acid Synthesis:

No further studies on the effects of desiccation on protein and
ribonucleic acid synthesis in staphylococci have been conducted in this period.
When control facilities are available for high humidity desiccation tests,
these exveriments will be completed.

(J.R, Maltman)

for Chief Superintendent
JRM/sp
2 May 1963
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Ottawa L, Ontario,
18 January 1963,

Chief Superintenden RCECHEED TO CS

SES. C. K. FILE KUMRBER
Essay on B¥ Attack Against No : aFiE [§00~ |

1, | I was pleased to receive your comments in SES 1800-1 (CS)

dated 21 December, 1962,

24 It is agreed that a treatment of the hazard to civilians
from covert attack should have been fuller. The reason, the hazard was
treated so briefly was that the threat of clandestine use was so slight
(see last paragraph, first page). pe do not doubt that it would be
technically feasible to conduct simultaneous covert use of EW at many
points by & planned "grid" of saboteurs and, although this possibility
was not included in the essay, it has been discussed from time to time
with DSI. (The use of a planned "grid" of saboteurs is, of course, a
technique that could be used with. other weapons.) DSI, in conversations
over the years, have stated that intelligence authorities belisve that
the risk of compromise is too high to make it an attractive method,
particularly if one considers that prior discovery would serve to alert
the nuclear retaliatory course, Hence, while agreeing that the treat-
ment of the hazard from covert attack might have been fuller, we cannot
agree that it is a serious threat. ’

3. The point in paragraph 2 is simply another instance of the
thinking which is referred to in the addendum at the end of the essay.

L The comment in your paragraph 3 has been discussed with Dr,

H. Hurtig, the entomological advisor on the BW Advisory Conmittee, It
was his opinion that the only circumstances under which the use of

vectors would be effective over areas as large as citles would be those
cbtaining in a city after an attack with nuclear weapons. If all the
facilities and power required to maintain the high standards of urban
sewage disposal, sanitation and hygiene were inoperative, the introduction
of a vector-borne pathogen into the enviromment could result in widespread
dissemination of disease by the native vectors, He believes that it is
very unlikely that either the intreductdon ﬁ,f a pathogen intoc the insect
vectors of the normal peacetime environment,or the use of an unusual
vectar=agent cambination against an intact North American city would
cause widespread disease in that city,

5. Your comments have pointed out one bad flaw in the essay,
and that is that it deals only with the uss of BW instead of muclear .
weapons, but does not say so specifically. WhetheT 1t would be possible
to write anything better thsn science fictlon on the threat and hazards
associated with the use of BY after the use of nuclear weapons is more

than I can say at the moment,

far Chairman
cecs DSI Defence Research Board,
CS/IRCL
IRKL = Mr. Currie

£t PN
7 Bsct );il/’é /%

B0M-10-B8 (DE~0848]

000028




———r g =

‘Enelt's « 3ECRET and

8 January 1963

Chalrman,
Defence Researeh Board,

OTTAWA, Ontario.

ttention: G Ya

l. HWe are enclosing two dozen copies of the "Review of

.Bagteriolopy Programme since Septembsr 1962 to December 19627, for

circulation to the Advisory Committee !embers and D.R.K.L.

2, We are also enclosing three (3) copies of the above
for eireulation to DSIS for onward transmission to: The War Office -
1'copy for DFR and 1 ecopy for D/MRF; and DRS, Wash., ~.1 eopy for

Mr. R. folmes, ¢

3. Twelve (12) coples of the Baeteriolosy, Section Annugl

Report are enclosed for distribution to the Advisory Committee, as
requested by DRBS 170-80/B1 DAR(BAC), dated 27 December 1962.

o | (J.R. Maltman)

JRM/8p for Chief Superintendent

CORF IDENTTAL

——— e Y. e ¢ e ¢ e e e ST -
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CONFIDENTIAL

REVIEW OF BACTERIOLOGY PROGRAMIIE SINCE SEPTEMBER 1962 TO DECEMBER 1962

STUDIES ON AFROSOLS OF BACTERTA

I. THE FFFECT OF ADDITIVES AND MECHANISH OF DEATH:

1. Practical Investigations:

Protection of Aercsclized Cells with Chemical Additives:
(Pro;ject. - D52-18-20-18) ~ (Confidential)

The Standard Refere

tective action of additives
5 on the survival | aeroso. marcescens (SM)
and Sarcina lutea (SL)}. It has been found that when frozen pellets of
these organisms are suspended and sprayed from Peptone Yeast Extract (PIE)
containing these additives, aerosol recovery values decreased at inter-
medlate and high relative humidities, Similar suspensions prepared in
distilled water containing the additives provided aerosol recovery values
at 70°F., and relative humidities of 10, 25, 45, 55 and 80 per cent,
equivalent to those obtained with suspensions prepared in PYE—additive
combinations at low relative humidity. Both additive combinations sppear
to be equally effective for SM

The Fffect of Preconditioning Aerosols on the Survival of Adirborne Bacteria:

Previous studies had indicated that secondary air decreased
survival values of airborne SM appreciably at relative humidities below
.50 pe b Sfrom distilled
- - _ combinations,
Tand” .as aerosols in the Standard Reference drum, secondary air does not
decrease survival. The effect of secondary air and other spray suspension
materials on survival values of airborne SM will be continued, since it is
pogsible that these aerosols may more closely simulate aerosols disseminated
in the field. It is hoped that good correlation of laboratory and field
| data may be obtained in this way.

Protein Detector Studies:

" No further tests have been conducted in this period.

2. Basiec Investigatims:

Mechanisms Involved in the Death of Aerosolized Bacteria and Mechanisms of
the Protective Effects of Spray Additives:

Although the additive program has been temporarily suspended
evidence was obtained that chemically defined medium No, 2 (S.T.P.'2595,
offered physical protection to Serratia marcescens cells when airborne.

' Organisms recovered from certain complex growth media and sprayed from the
synthetic medium exhibited a considerable increase in survival over
similar cells sprayed from distilled water. On investigating the in-
dividual components of the medium for their capacity to protect aerosolized

| cells, it was found that glycerine yielded greatest protectimn. The degree

of protection however, ampears to vary with the constitution of the medium
in which the cells are grown.

s.15(1)
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The investigation of metabolic differences between aerosol
resistant and aerosol sensitive S, marcescens cells has been continued,
The ability of cells to oxidize compounds of the tricarboxylic acid
cycle was studied. Resistant cells exhibited a decreased ability to
utilize oxalacetic acid and a-ketoglutaric adid as substrates; but showed
a greater oxygen consumption thap the sensitive cells in the presence of
succinic acid.

The study of the effect of growth media on aerosol resistance
of microorganisms has been extended. Results indicate that when . glycerine
is used as the main energy source in chemically defined media, the bac-
terial cells are more resistant to storage when airborne, Substitution
of glucose for glycerine in the synthetic medium yielded cells exhibit-
ing a decreased resistance.

STANDARD REFERENCE AFROSOL TESTING TECHNIQUE: (Confidential)

Test 4B using Brucella suis, tagged Brucella suls is being con-
ducted at present. This series will be completed by December 19, 1962,
and the coampleted results tabulated by the U.S. Co-ordinator.

TRIALS:
local Trial Number 295 - '"Comparison of the Viable Recoveries of

Sareina Jutea and Bacillus subtilis var niger when Aerosolized from
an Intimate Mixture in the Pleld at Night," '

To date, three trials have been completed, one of which was not
satisfactory due to inhibition of growth of B, subtilis on the plating
medium. Laboratory tests revealed that the media problem was due to
additions of brilliant green inhibitor to the medium after sterilization
rather than before. Results of the two completed trials indicate no
difference in vigble recoveries up to ten miles cloud travel.

THE EFFECT OF SOLAR RADIATION ON MICROBIAL AFROSOLS:
Project - D52-18-20-18 Confidential

There has been no progress in this cuarter, due to other labora-
tory and trial commitments.

INFECTIVITY AND VIRULENCE: (Project - D52-18-20-18) (Confidential)

Permeabllity Changes in Bacteria After Desiccation and Rehydration:

The object of these studies is to determine the role that per-
meability changes may play in the reduction of infectivity of bacteria
which have been subjected to desiccation., Previous studies on permeability
changes of bacteria due to desiccation and rehydration have been extended.
Results of permeability change studies indicate that raising the osmotic
values of the fluids in which dried staphylococcl are reconstituted by
use of phosphate buffer containing 0-15 per cent (w/v) sucrose instead of
distilled water makes little differenece in the magnitude of cellular
leakage which occurs., Since it appears that osmotic values can be varied
within wide ranges without appreciable effect on leakage, experiments are
now in progress to determine if return of the permeability qualities of
dried staphylococci toward normal values after-reconstitution, affect the
infectivity.
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Protein and Ribonueleic Acid synthesis:

Effects of deslccation on protein and ribonucleic acid synthesis
in staphylecocei in growth media have been concerned in this period
mainly with replication and standardization of experiments previously
reported. When satisfactory standardization of these experiments is
obtained, animal tests will be conducted to determine if the rates of
desiccation affecting protein and RNA synthesis also have a bearing on
infectivity.

Infectivity of Young and Aged Aerosols:

These studies will not be undertaken until more information
concerning cell permeability and reactivation of infectivity is
available.

BACTERIOSTASIS BY R-NITROSTYRENES:

The Bacteriology Section has been assisting the Chemistry
Section in assaying the bacteriostatic action of p-nitrostyrenes toward
Stanhylococcus aureus A.T.C.C. Number 6538 and Escherichia coli A,T.C.C.
Number 9637. Using a turbidimetric method, over sixty compounds have
been tested for bacteriostasis, This study is nearing completion and
will be reported as S.T.P. 253 and S.T.P. 264, -

}%%%gz::
(J.R. Maltman)
for Chief Superintendent
JRM/sp
8 Jamuary 1963
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RALSTON ALBERTA

BACTERTOLOGY SECTION

ANNUAL REPCRT 1962

ATH:

1. To investigate the rate of change of viability and virulence of
bacterial aerosols as a function of aerosol age and environmemntal factors.

METHQD :

1. Bacterial aerosols will be introduced into rotating drums, the rate
of rotation being such as to minimize the physical decay of the aerosols. The
effects of temperature, relative humidity and solar radiation on the viability
of bacteria which remain airborne for periods up to several days will be
studied, The relationship between the period of suspension and the rate and
extent of the decrease in viability will also be studied. The degree to which
the infectivity of airborne bacteria parallels their viability while airborne
for periods up to several days will also be investigated.

2. Possible means of preventing the viable decay and decreases in
infectivity of airborne organisms will be investigated.

PROGRESS

1. Factors Affecting the loss of Viability of Bacterial Aerosols:
Influence of Chemical Additives -

Suspensions of Serratia marcescens prepared in Peptone Yeast
Extract containing certain additive combinations have previously been shown to
have advantages in reducing the variability and lowering the decay rate of
aerosols stored under conditions of intermediate relative humidity, compared
to aerosols generated from inositol, peptone yeast extract., FExtension of these
experiments has indicated that the fluids to which these chemicals are added
also influence the survival response of aerosols of S, marcescens to different
degrees under varying conditions of relative humidity., S, marcescens suspended
in and sp e combinations of 5

TOGUCE aerosols wnich
Snow lower survival values at intermediate and high relative humidity than at
low relative humidity.

Similar suspensions prepared in distilled water cantaining these
additives provide aerosol aurvival values that are similar over relative
humidity ranges from 10 to 80 per cent and are equivalent to those obtained
with susvensions prepared in peptone yeast extract additive combinations at
low relative humidity.

2. Mechanisms Involved in the Death of Aerosolized Bacteria and Mechanisms
of the Protective Effects of Spray Additives: i

Earlier studies had indicated that S, marcesceng amd Escherichia
coli after growth in simple chemically defined media were appreciably more
resistant to aerosolization and storage in the airbome state than when these
species were cultured in complex media. Extension of these studies revealed
that addition of proteinaceous materials to synthetic media as culture fluid,
generally decreased the resistance of S. marcescens to aerosolization.

Individual amino acids added singly to the synthetic media had

little effect on survival of 5. marcescens in the aerosol state. The possi-
bility of additive effects of amino acids will be investigated.

s.15(1)
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Results have alse shown that when glycerine is used as the main
energy source in chemically defined media, the bacterial cells are more resis-
tant to storage as aerosols. Substitution of glucose for glycerine in the
synthetic medium yields cells exhibiting a decreased resistance. In addition,
the chemlcally defined medium offers physical protection to airborne S, mar-
cescens. Organisms recovered from comolex growth medium and sprayed from
gynthetic medium exhibit a congiderable inecrease in survival over similar cells
sprayed from distilled water.

Investigation of the individual components of the medium for their
capacity to protect aerosolized cells has revealed that glycerine offers the
greatest protection. The degree of protection however, appears to vary with
the constitution of the medium in which the cells are grown.

In addition to experiments with aerosols, studies of the metabolic
differences between aerosol resistant and aerosol sensitive cells are being
conducted. When compounds of the tri-carboxylic acid cycle are used as sub-
strates, aerosol resistant S, marcescens show a decreased ability to utilize
oxalacetic acid and a-ketoglutaric acid, but show greater oxygen consumption
than sensitive cells in the presence of succinic acid.

3. The Effect of Preconditioning Aerosols on the Survival of Airborne Bacteria:

Pfeconditioning entails the mixing of Collison generated aerosols
with air which is preconditioned to the same temperature and relative humidity
as the air in the drum,

’

Previous studies indicated that when Serratia marcescens was sus-
pended in veptone yeast extract and the aerosols generated, the secondary air
decreased survival values ~f the airborne organisms appreciably at relative
humidities below 50 per cent. Subsecuent experiments have shown that the
lethal effect of secondary air at these humidities can be eliminated when
S. marcescens is suspended in and sprayed from distilled water containing
inositol (3%) thiourea (1%), or sucrose (3%) thiourea (1%).

4. Standard Reference Aerosgl Testing Technique:

This project is a Trivartite Agreement set up to establish baseline
information concerning the characteristics of several aerosel testing systems
installed in: M,R.,E., Fort Detrick, D.P.G,, N.B.L,, and S,E.S,

Results of Tests 1, 2, and 3 which were discussed at the second
meeting of the Working Group of the Tripartite Standardization Project at Fort.
Detrick, 18-19 September 1961, have been reported previously.

Test 4, Brucella suis, tagged Brucella suis has been conducted
this year., Results obtained in Test /L indicated unexpected wide variations in
survival values of the aerosols among the participating laboratories.

Test 4 has been repeated. The results to date have not been
tabulated and correlated by the U,S. Co-ordinator for this pro ject.,

5. Infectivity and Virulence:

Since expressions of maximum virulence would require a complete
metabolic system, studies of the possible relatimship of synthesis of ribo-
nucleic acid (RNA) and protein to infectivity and virulence have been initiated.
Fxperiments have been conducted with dried and nondried Staphylococcus aureus
in which synthesis of RNA and protein have been followed during the growth
phases after suspension of the organisms in broth. BRNA and protein synthesis
in the lag period is considerably slower when the organisms have been pre-
viously subjected to desiccation. The cell preparations which were film dried
at a relative humidity of 80 per cent showed evidence of slower initial pro-
duction of both RNA and protein than did preparations film dried at a relative
humidity of 20 per cent. After the log phase of growth is reached, rates of
synthesis are similar. Farlier observations on the deleterious effect of
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;?Esiccation on the synthesis of coagulase, an important protein material for
staphylococcal pathogenicity, can now be explained in part by the evidence of
injury to mechanisms involved in the synthesis of RNA.

Previous studies had suggested that the increased permeability
displayed by dried bacteria could be associated with decreases in infectivity
by allowing easier access on reconstitution of potential antimicrobial sub-
stances to vital cell sites., These measurements had indicated that the
greatest leakage of cellular material occurred on reconstitution when the
organisms had been dried under conditions of high relative humidity. These
leakage materials have now been partially characterized and include positive
indications of both proteins and RNA., Because greater increases in cellular
leakage of 260 mp materials oceur after desiccation at high rather than low
relative humidity as well as the characteristic RNA absorption spectra obtained,
and because rates of BNA and protein synthesis are slower at high relative
humidity, it is suggested that the smaller molecular weight messenger RNA
might comprise part of one of the metabolic systems most drastically affected
by desiccation. It is suggested that reactivation of infectivity accomplished
by reconstitution of dried staphylococei in broth and incubation in the lag
peried probably reflects return toward normal permeability properties and
repair to mechanisms involved in protein and HNA synthesis,

6. Trials:

During the past year the Bacteriology Section took part in field
trials held at the Dugway Proving Ground to determine biological decay rates
and infectivity of Pasteurella tnlarensis when it is released in the field
from an aerial line source. Although numerous atbempts were made to conduct
trials, meteorological conditions were not satisfactory. In conjunction with
this field effort, some additional data was also obtained on biological decay
rates of P, tularensis in toroid drums,

Comparison of the viable recoveries of Sarcina lutea and Bacillus
subtilis when aerosolized from an intimate mixture in the field at night
(Local Trial 295), have also been undertaken. The laboratory portion of these
trials have been completed and indicate that storage from O to 15 days at
4°C. in mixed suspension did not affect the viability of either organism.
B. subtilis did not become heat sensitive after fluid storage or as three-hour
aerosols, When the aeroscls were aged for five hours, there was no appreci-
able difference in viasble survival of the two species, but after twenty-two
hours, B. subtilis survival values were significantly higher than S. lutea.
Aspiration losses of B. subtilis in many collecting fluids were also indicated,
while S. lutea losses were not significant, Losses of viability of B. subtilis
during aspiration could be prevented by collecting the organisms in modified
Gelatin Milk Phosphate.

7. Bacterdostasis by 8-nitrostyrenes:

The Bacteriology Section has assisted the Chemistry Section in
assaying the bacteriostatic action of B-nitrostyrenes. Using a turbidimetric
method, over sixty compounds have been tested for bacteriostasis.

FUTURE PLANS:

1. To continue the laboratory and fisld investigations of the viable
decay and the losses of infectivity and virulence of bacterial aerosols.
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21 December, 1962

Chairman,
Defence Research Board,
Ottawa,

Attention DAR B&C

Essay from DAR (B&C)
"BW Attack Against North America"

1, Your essay on "BW Attack Against North America'
forwarded to Dr, Pace on 5 December, has been read with
congiderable interest here at Suffield, There was a general
feeling here that your treatment of the hazard to civilians
from covert attack was rather casual. We understand that Dr,
Milly quite recently gave a talk at Detrick as an opener for
the meeting on BW early warning which included reference to
U.S. studies of the possibility of eimultanecus covert use of
BW at many points by a planned "grid" of saboteurs. All
studies, and we believe there were three, agreed that such a
plan was feasible. Two of them concluded that it was un-
likely to be used by Russia because from the military point

of view it would be an uncontrollable operation. We would
suggest that you obtain these studies and give them some con-
sideration.

2, Dr, Milly also indicated that there is some U. S.
thought that the poseibility of the use of BW will increase when
Russia reaches second flight nuclear capability equal to that
of the U. 8.

3, We would not agree entirely with the statement that
vectors are useful in attacking small areas only, It would
seern that the assessment of the problem neglected the factor

of communicability. If agents highly communicable in man
were used, then even vector attack might be effective over a
larger area than anticipated, because of urbanization in North
America. Further, airborne delivery might readily produce
vector problems over large areas without deliberate dissemina-
tion of the vector, i.e. a masbive attack may not be necessary
if communicability is of major importance.

: 4, These points are brought to your attention should you
wish to develop your essay at some future date.

{A. M. Pennie}
Chief Superintendent
AMP/ad
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1. Unless vast stock piles of plant and animal food products
are available to man, I cannot see why the impact on North America should
be too slow. In addition, since early warning devices are not suitable at
present, how do you prove that BW attacks have been launched?

2. When the statement is-made to the effect that vectors are
useful in attacking small areas only, cne must asgsume that this means
dispersal of vectors.

HoweverJ it would seem that this assessment of the preoblem
neglected the factor of communicability. If agents highly comnunicable in
man were used,then even vector attack might be effective over a larger
area than anticipated, because of urbanization in North America. Further,
airborne delivery might readily produce vector problems over large areas
without deliberate dissemination of the vector, (& ¢ «/esSive s7ecx smiy e’

be stec rsrIky ’% ro""m“””a‘;/fﬁ hr 0/*"'""“’( IM@,”?/Z;A,
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_ SUFF IELD EXPER IMENTAL STATION
—— RALSTON ALBERTA

17 December 1962
MEMORAN UM
T0: Chiaf Superintendent
Fm: H.J. Fish

Subject: Comments on Vavasour's essay to Face

Last para on page 1 of Vavasour's essay 1o Pace.

This appears to be & rather casual elimination of the hazard
to civiliape fram covert use of Bi. Les
7

A talk given by Ir, kKilly at Datricxc a8 an opener for the
meoeting on BW early waraing included referanca to US studies of the
possibility of simultanscus covert use of’ B at many points by & planned
fgprid® of saboteurs. All studies, and I believe there were three, agreed
that such a plan was feasible. Two of tham concluded that it was unlikely
to be used by Russia because fram the military point of view it would be
an uncomtrollable operation.

Perhaps AR could get copies of these studies.
L/ Milly also indicated that there is some US thought that the
posasibility of the use of BW will increase when Rusgia reaches secoad
flight nuclear capability equal to that of the US.A-It 18 not clear

who Vavagsour is including in his references to "defence community®
and ®*offiecial®" opinionn,

JfA..

(H.J. Fish)
HIF/ma H/Plauning & Reporting Section

By - |

z S Fa
A P
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Dr. ¥.C. Pace,

Medical Gonsultant,

Specis) Weapons Section,
Emergency Health Services Div,,
Dept of Haticpal Health & Welfare,
Ottawa, Ont.

Dear Dr. Pace,

The attached essay is longer than I capected it would be
when wa discussed tha subject of yowr letter 65-3-13B of 10 Octobsr,
However, I hope it is not t0o long, IV ceemoad to me as I drafted a
reply to youwr letter that the answers nesd the casplete background
to put them in the right perspectivs, . '

I have not met your request for detailed informstion on
spoecific agents and I think you will ses why after reading the sttache
mont, An additional reason was that digging out the information would
have delayed this reply evan longer, Alsc I would like to find out
more about the amount of detail you want before proceeding to the next

'Btﬁp.
The topic mentioned towards the close of your lstter hes been

discussed with the Divectorate of Scientific Intelligence. We would
be pleased to discuss this with you at your convenience. A phone call

is all that's necessary to arrange & meeting.

13 W‘%_

Yours sincerely,

Girigifal signed by

yg i?’a‘ 3 ‘ G. R. VAVASOUR
%;;4 for Chatrman
/ Defence Research Board,
cetr DSI
¢s/DacL/KL
CS/SES
FHiVemo
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Bd Attack .kgainat North America

General

This paper discusses direct enti-pereonnel Bd atiack in
relation to attacking North America and is writien in response to a
roquest from the foderal civil suthorities responsidble for public
health for information for planning purposos.

Tho probability of a Bd attack against North America is
dependent on two classcs of factors, namely, scientific - technical
factore and political - military factors. As with any oiler weapon,
that which is not scientificelly or technically feasible is not
politically or wmilitarily useful, but scientific or technical feasl-
bility of a weapon does not alone detarmine whether it will be used or
not. The use of nuclear ensrgy &8 & weapon of war was sclentifically
and technically feasible in the Korean War but the UN forces did not
use nuclesar wespons. A similar situstion existed vipez-vis the use of
chemical wespens in the Pacific Theatre in World War II, It is essential
in discussing Bi attack against North America to treat the two classes
of factors quito separately in order to avoid confusion., Two words, if
uged carefully, represent the two olasses, Thepe ares "hazard” to re-
present the sclentificetechnical or thngible factors, and "threat” to
represent the political-military or intangible factors.

The Threat )

Westarn defence planning is based on the premise that g Soviet
nuclear aitack on North America must destroy the US retallatory capability
or elee it would be sulocidal, It is aloco generally recognized in the West
that destruction of Horth Amorican cities will, with some posgible except-~
ions, be a gsecondary rather than the primary purpose of an attack. It is
in this context that the threat of BW against North Americe is considered
in this paper. 7The conclusions would not nscessarily be the same if ‘
different fundamental assumptions were used, _

For reasons which will he apparent aftar considering the naturs
of the hazard (below), BW is not a suitable weapon for use by an enemy who
wanted 1o be certain of destroying the retaliatery capabllity. “Whether an
enemy would use it in an inltial attack designed solsly to kill the in-
hebitants of large cities depends, apart from technical considerations, on
whether his attack would provoke nuclear retaliation, Whilst it ie not
possible to predict with certainty how the U8 would react t0 a situation
in which milllons of peopls in many large cities become mortally sick at
the seme tiwe as a result of an undetected, silent, and invisible B attack,
ne would=be aggressor could be gsure that the retaliation wouldntt be nuclear
destruction, Since it is cloar that neither the US nor the USSR wishes o -
precipitate a muclear war the mejority opinion within the defence commnity u
is that the USSR would heeitate to use B for & mmesive attack on North =
America.

Nothing has been said go far about clandestine use of BY, 1.0
sabotage. It is difficult to see awy asdvantage to be gained by relatively .
emalletcale clandestine use of BW agonts agelnst civilians or civil activities,
There are of course wany attractive and vulnerable military targets (e.g.
the Pentagon) but this is primarily a military problem and outeide the scope
of this paper. The probability of sabotage being a serious problem to the
civil authoritles is therefore considered to be very small. Anti-animal
ard apnti-crap varfare are not included in this paper because it is generally
agreed that their impact on North imerica would be slow end disrupting over
years rathar than rapld and catastrophic and hence are very unliksly tw be
uged againet us, '

000041




SECRET

It 48 for reasons such as these that BJ attack against North
America is officially considered to be unlikely although it is not ruled
out campletely. It will be seen that sll of the above arguments apply
even if the USSR is assumsd to have a caomplete and effective B4 arsemal.

The Hasard .

The objective of a Bd atteck (as considered in this paper) is to
infect persons. W weapons cause infeotion by introdusing infectious
aicroorganiems into the body. There ars only thres routes into the body,
through the respiratory tract, through the gastro-intestinal tract, and by
puncture or penetration of the skin, The weapons therafore must conteminato
food or water, for entrance by ingestions the air, for entrance by in-
halation; or surfaces, missiles (fragments or moving objects) or insect
vectors for entrance through bresks in the skin or by penetration of skin,

Of thess three the only significant one with respect to atlack on
North America is the first, i.e. infection via the respiratory tract., The
reasons for classing the other two as insignificant in the Narth American
context are first, that contamination of food and water is a mesns of
sabotage and not & practical means of mounting & massive sttack, The threat
of sabotage has slready been discussed, 8econdly, contaminestion of surfaces
{e.g. building walle and floors, terrain) and of boxb fragrents, secondary
mispiles, etc., would only be incidental side-effects of a maseive overt
B4 attack and hence need not be discussed separately. Thirdly, insect
vectors ars ussiul only for sttacking relatively amall areas,

Tho microbial aerosols required for initlating infection via the
respiratory tract nay be generated in several wayo:

(a) by exploding bombo or bomblets carrying microorganiems as
8 liquid slurry or as a dry powder

(b) by spraying frem aircraft or gulded missiles

(¢) by devices which generate asroscls by forcing a slurry or
through & noszle, Such devices may be emplaced, air-
dropped into positdon, or functioned while in a moving
vehicle,

Vhich cne of these means is chosen depends on the target and the
offecte desired., For small targsts, in cases where the standard of BW
personnel protection ie low, or whare there is no necessity for decepidon
a8 to¢ the nature of the attack and under certain other circumstances, bozmbe
and bomblete and the more ocbvioug kinds of weapons may be.used, For the
attack of large arecas (10¢ to 5q. mi.), especially if the attack is to
be undetected and the aggressor to be unidentified, the choice is restricted
to creating a long slim cloud of microorganisms at samo distance from the
targst in such a way that the microorganisms will be carried to the target
by natursl atmospheric processss, Ths long slim cloud (a "1ine aourca“%

. may be created by a number of means, e.ge an aircrafi creating an asrosol
&5 it flies a pre-determined course, 8 submarine setting up an acrosol as
1t cruises along the coast, & motor vehicle disseminating an aerosol as it
moves along the highway. This off-target, line cource type of attack ((ﬁlao
¢a the LAC(large ares covarage) method when coneidering aress of 10" =
1P aqeni.) offers an aggressor the greatest possidbilily of surprise and the
lsast chance of boing caught in the act, For this reason it is generally
considered to be the type of attack which would be used against North
Amorica, There are additional factore ip its favow, for example, it is

probably logistically superior as well.
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Mierobial Aercsols

The hazard of an area coverage (AG) BW attack depends on a
mumber of technical factors: the propertiss of microbisl acrosols, the
properties of the microorganisms in them, the effects of aerosolised
microbes on the victim, new agents, and the means of defence against
aarcsol attack.

It has been experimentally established in large scals field
trials by the US and Britain that aerosols of very fine particles when
released from a line source under random weather conditions are dispersed
by natursl atmospheric processes so that the inhsbitants of hundreds of
thousands of square miles receive dosages which would be infective if the
particles wers miorocbial instead of the inert material used in the trials,
Similar trials in the US havs established that aserosols of non=-pathological
bacteria released by & ship steaming off-share will, with on-share winds,
cover hundreds of sguare miles inland with effective dosages, There is
therefore no scisntific or technical reason to doubt the feasibility of
covering areas ranging fron hundreds to hundreds of thousands of square
miles with microbial aerosols,

The second factor, the properties of aerosolized microorganisms,
has been the subject of reegurch in the tripartite countries for .many years.
The rate of loss of viability and of infectivity of airborpe microorganiens
are the two factors of critical importance in assessing the sclentific -
feasibility of the AC concept, The first determines the proportion of the
microbes that are still viable at any particular time after their disem-
mination. The second determines the proportion which are still capable of
initiating an infection in the viciim, Both these rates are dependemt on
many variables, many of which are phyeical or chemical properties of the
orgenism's environment, e.g. relative humidity, temperature, solar radi-
ation intensity, cheaical nature of media in which they were grown, The
rosulte of this research, which is continuing, are suxmarized in the next
four paragraphs.

Studies of both pathogenic and non=pathogenic bacteria in
laboratory facilities have shown ihat the rate of loss of viability and of
infectivity differ greatly among organisms at identical temperatures and
rolative hupddities (RKH). In addition, whereas some bacteria are most
sensitive to bigh temperatures and high mmidities others are just the
reverse, and others still are only sensitive over relatively narrow rangss
of RH and temparature. While moot of the work has been on bacteria {the
1imited results on viruses show the pame differences to exist among virusces,

All three countries have been doing such work in the laboratories
but practical difficuities have 8o far prevented scientific experimenta
outdoors invelving long-distance travel of pathogens, Sush trlals are too
dangerous to carry out at present trial sites and are very difficult and
expensive to carry out &t safe sites. Comparison of field trisl resuits
wita results from long-tize travel experiments in laboratory equipment far
two non-pathogenic bacteria have show differences as well as similaritles
8o it is not possible yet to extrapolate from the laboratary to the field.

Further complicating the picture is the fact that addition of
chemicels to the slurry before aercsolisation and changing the natrient
medium in which the crganisms are grown can significantly imncrease ths re-
pistance of some arganimms to relative humidity and solar radiation effects.

At the present time therefore, it is not possible to calculats
for any mioroorganism, even within an oarder of magnitude, the area which
it could be used to cover effectively.or the rate of casualties it would
cause at any tdme after dissemnination when used in an AC-type attack, The
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scientific evidsnce to date indicates that although the majwrity of
pathological microorganiams are not hardy onough to use in an AC-type
attack there are a nunber which scem t0 be snitable and an unknown
nunber which might be suitable. The number of pathogens which would
survive the killing eifect of solar radiatdon would ba a small fraction
of the number which would be effective if the serosol travelled in the
hours of darkmess. The uncertainty over the rate of loss of viability .
and of infectivity will not be removed until either long distance outdoor
triales with pathogens are carrisd out or until some correlation can bs
found betwasn the results of laboratory trials anxi of fisld trisls for
a range of organisus,

Tho third factor to be considared when estimating the hasard
of an AC BW attack is the effecta of aerosolized microbes on the victim,
This is & factor because many of the pathogens which are of ten mentioned
a8 potential HW agents are responsibla for diseases for which the natural
mode of infection is not inhalation, e¢.g. plague, rsbies, tularemia, For
xany pathogens therefore little is known of the virulence of the arganis=n
or the course of the disease when it 1s contracted by inhalution of the

‘pathogen. Some pathogens are known howaver to be much more virulent and

overwhelning by the respiratory route than they are Ly the natural routs
8.g. anthrax, However, thars is anothor sericus deficiency in our konowe

~ ledge when it comss to estimeting the hasard. That 15 the dearth of

knowledge, for the more likely BW agents, of the infective dome for men
by the inhalation route. For the more virulent crgunioms and for thoee
for which therapeutic treatment is not highly effective it iz, and may
remain, impossible to determinethe ID5p experimentally, This valus has
been determined fqr;some pathogens, o.8. P. tularensis, Coxiella burnetti,

for which effoctive therapy existed.

Hew agents, suitable for use in AC attacks by virtue of their
hardiness and virulence, may already exist and, if not, scen sure to be
tinvented' within the next decade. The extramely rapid advancas now
being made in our lmouledge of microbial genstics, fundamental cellular
processas, and the structure of cellular genetdc constituents have alroady

permitted investigatore to deliberately alter the genetic material of

certain microorganisms. This fundamental research is being pwnued'_;_tg“{c_ _
zost major medical and biological ressarch centres in the worldd and has™

ne connection with BW or defence programs, Howewsr, the knowledge being
galned 1s anbivalant in that it may be used for BW &d waell as more desirsble
purposes. Nevw agents can also be ‘invented! by adaption of an organism
virulent for some animal to & form virulent for bumans, New agents may
also be discovered through recognition of a naturally-induced matation.
Finally thers is also the possibility of an exptic miorobe being used
agalnst Horth America, There is no way to aspess the bazard from new
agents. O(ne can only assums the worat and try to de ready for it,

msical Dsfanoo_ againat By Attack

Sclentifically and in practice complete protection against Bd
attack 15 eimple, Everybody wears respirators (gas masks) all the tine,
except when 1n protected shelters or buildings, This, howsver, is im=
practical. Similarly, if everybody had hie own respiratar and carrisd it
with him:st all times all that would bo neceasary o achieve the samm
results 1s a relizble, adequats B warning systen,

At the present time North American civilians do not have gas
nesks becanse of economlc and political reasons, not becauss of any lack
of sclentific or enginesring lmowledge, fThere ie no Bi attack warning
systen either but the reasons are different. Despite 5-10 years of
research and developnent along many different approaches an effective BW
detecting and warning device is not yet in sight,
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A further difficulty is that even if there is cause for suspecting
& Bd aerosol atteck the only devices for sampling the aercsol now availe
able are complicated ad need trained pecple to cperate them, Also, by
present mathode of laboratory identification, it would take a matter of
days to identify the microorganism, This mears an umdesirable delay in
injitiating specific therapeutic treatasnt,

Sutmary

Although B attack against Norih Americs is considered unlilkely
it is by no means irpossibls. The scientific infarmation availabls today
does not permit a precise definition of the effectiveness or potemtial of
" a BW attack in which large aresas are attacked by & slowly dispersing BW
aerosol. The information does indicete that a relatively emall number of
the known pathogens could be used in such an attack and that itwould be
moot effective during the houwrs of darknass., Finally B¥ defances in Horth
America are non~existent and Horth America is consequen tly very vulnerable
to Bd attack. )

Aﬁc}er_ﬂum

There are some knowledgesble and qualified sclentists within the
Bd field who consider that the official assessment underestizates the
probability of Bi. A few of the situations considered by such persons o
be suitable for use of BW ard advantageous to the USSR ao well are (a) te
attack cities after the nuolsar retaliatary forces were destroyed (b) t
create a domestic catastrophy in the US in arder to distract the US from
and discour. U8 intervention in Sino-Soviet aggression in another part of
the world (c) to create widespread illness in importent industrial cities
by repeated ues of BW to weaken industrial output and create saricus
economic problems., It is importent to note, however, that although thees
- differences- of -opinion on-the-threat axist.among quslifisd defence scientiste
there are no differences among them of significance to defence on the natare
of the hasard or our wilnsrability to M. '

' Bilginal sigid by
G, R. VAVASOUR

30 November 1962 G.R. Vavasour
Ottawa, Head, Bd & CW Research Section
EBVimo Directorate of Atomic Ressarch

Defence Resesarch Board,-
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4 December 1962

U.3, Weather Burcau Research Station,
Revada Test Slte,
LAS VEGAS, Kevads,

Attention: H.G, Booth
Dear Sir:

The inforaation regarding constant leval balloon is
most interosting nnd saeh appreciatod.

Before attempting to arrangs procurecent of Mylar
tatroons, we intend to play a bit with an ordinary meteorvlogical
balloon encased in & fitted plastic bag, This should permit
super inflation with some retention simdlar to the tetroon.

In any evant, tiis appears to be worth trying, and
deponding on the outcome, we ¢an arrange for tetroons at a later
date if necdssary.

Thank you again for your valusble assistance.

Yours sincerely,

{(D.E. Davids)

DZD/sp

for Chlef Superintendent,

000046

i




s -m/j%o_m (BACT)

4 December 1962

I
|
Chief, U.3. Weather Bureau,

Attention: Donnld H, Pack

Doar Sip:

wogt interesting gnd much appreciated.

The information regamiing constant level belloons is

Before attempting to arrange procurcment of Mylar tetroons,
wo intend to play e bit with an ordinary meteorolopical balioon
encassd in a fitted plastic bag. This should permit super inflation

with sone retention simllar to the tetroon.

In any event, this appears to be worth tryltg, and
deperdiing on the outcome, we cén arrznge for tetroons at a later

date if necossary.
Thank you again for your valuable assistance.

fours sincerely,

(D.E, Davids)

DED/sp for Chlief Superintendent

P.3. ¥r, 0. Johnson of our listeorological Sorvice will be carrying
on from here. Ho may be in touch with you at a later date.
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Siss Lyon, Deiie
D oly —o8eS 1800=1 {Fr3)

lst October, 1562.

¥Wr. D.A. Lyom,

Institute of Computer Science,
Melennan Lsboratory,
Universlity of Toronto,

TURONTO 5, Untario.

Dear Don,

Herewith Part Il of your requiremunts, namely, six
charts covering 86 "campleted" trials out of 90 for function
No. 66k,

The median and range of £(o} remain the sawe as I
guoted you in my first letier.

The overall X® wvalue (7 signs) is now 27.3.

The 22-hour data was disappointing. The p}edictims

WOrct=

Trial LO 889 - 8
Ll 117 - 8
&7 319 - 5
52 Ho £it obtained
53 E.F.
54 604 - 2
55 N.F..
56 E.F.
57 146 - 1
58 NOE.

The relstive standing of the fouxr " functiocns through
& sunm of squares comparison of &4 mutual triuls, isiw

lioe 78 294
564 26
80K 25
66t 20.

I cen't think of wanything else you sdght need to knvw
in thils connection, so I'1l wait to receive your further instructions.

Trevor and lieil both asked me to sund thelir regurds.
Yours truly,

A

(A.kie Ameg)
for Chief Superintmdunt
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S i Wigaiaire (aamiif
o s MRl \ling)

c;‘.;‘.é"

2T bl 190l

£, Dehia LG,

Ingtitute of vomuier leicncg,
selennan Laboratory,
University of Tarontc,
TUARITIV 5, waterlio,

Doar ban,

Herewitn fexb 1 of oy "dnhoritince” - fincl regults of a
further 18 triule in functian Nols7die Thay conriscie

(a; Three foruriy "wiinisucd” trials waiica arv now clasidural
complete as taey stood (iecs I s no noed o rovork thes
further);

(b The re.aining ten of the "wnfinishei" tpisls, widch have Low
beon corried to couplutiong and

{¢) Five furthor trials for waich wo hou RO pruvious valis rucults
Ethef:s* !;ud nover boogp "roworsed” usha: obart values frou Eoe GO
W03} Je

Mio wdll raice tho tobal for live Tai t0 &4 vub of G, waich
sould gatdofy i sugudrasnaito yur 1olb with e I you wish, thwre ig
& suall amwunt of further work I can wdertake to voulve anvtiur triud
o two; but purhaps you do nob wanb any wre tlow oLund on a0 nais.

Hathor biew maee oub now ciodbs; 4 . Gattd CICIOSLLE 4 &bl
of the trial locotions, 80 that you may yoursoif offcel vhat changus way
be nocescury on the cnarts you have and at the cuaws tlhe pec how your
present camtal plelure of tho disteilbutions oy o alfcotad thureiye

In caveldng iangdun's tables, I netad taat you hove eallud for
"be” o be lighdd in only ane function, live 23. It 16 available oo fu
Noe 785 « will you wich it added to that table, Loo; o is it sufficiunt
for your purpuses givgly Lo preoant i 4n chart foru for thot functdoat

How farthoer 0 ny aiguirics a functlon lice 68, waut tuldes
Jdo you wiah nade up om it? a, b, ¢; be and £{o)7 I an procceiin: at tuc
moient an that assagztlon, tat heve only just bLuzun tou cogputoer wuri to
completo thoe data,.

AD the tables are Cooplobad may dop Luzin o Lype tawy, eng i
5o, how do you rouirc dhem hesded? It scens foeoille to hovo o fwicheia
pul page, in G oocticns of 45 triuls eacn wexvos o hoscizonbol pa_ve for
the wreselved triols, I uwould cugmeot "EFT (for "no rit obtadncl™), with
appropriate foctnotos,

Incidentally, the inclusion of the 24ve nuu trials for hoe T30
in 4 oun of scuares corparison With Loe 36 tad Noe 8K dows nob albor tio
order of rreexionce I gave you in oy provicus leftor; nor do 1 cogect .
final dota fron Lo. 66N 10 affcet the oxder in way wyy cithod

g WS VERy oorry Vo lashm you hied boen wider tue uwoataur of
latc, and trust it Ao ropidly clearing e

ivars Wy,

-\vl'tcﬂq u...aSSj
Lopr et Supcraitadent
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SES 1800-1 (BACT)

;//a

Convge fpl__,(/?h/ﬁ-f_-

ENQLOSURE ‘
(=l
10 September 1962 @mﬁ)

Chairman,
Defence Research Board,
OTTAWA, Ontario.

Attention: DAR (B&C
JuBJ BJECT: Informsl Reports on BW Programms

1. - Reference is made to DRBS 18001 DAR (B&C), dated
17 February 1961, and DRBC 906-300/0 and DRB 904-31/0 (DSIS 3),
dated 19 October 1961. ,

2. We are aﬁclos_iing two dozen (24) copies of the
"Review of Bacteriology Programme since May 1962 to August 1962,
for circulation to the Committee Members and D.R.X.L,

3. Yo are also enclosing three (3) copies of the
ahove for circulation to DSIS for onward transmission to: The War
Office ~ 1 copy for DPR and 1 copy for D/HRE; and DRS, Washington -
1 copy for Mr, R, Holmes,

(J.R. Maltman)

JRH/sp Tfor Chief Superintendent
Encl. ~ 28
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SES 1800-1 (BACT)

SUFFIELD FXPERIMENTAL STATION
RALSTON ALEBERTA

CONFIDENTIAL

REVIEW OF BACTFRIOLOGY PROGRAMME SINCE MAY 1962 TO AUGUST 1962

STUDIES ON AFROSOLS OF. BACTERIA

THE EFFECT OF ADDITIVES AND MECHANISM OF ‘DEATH:

1. IEZEctica; Investigations:

Protection of Aerosols Disseminated from Bacterial Slurries:
(Pfoject -~ D52-18-20-18) (Confidential)

Due to other commitments, no further studies have been
conducted.

’

The Effect of Preconditioning Aerosols on the Survival of Airborne
Bacteria:

‘ This study has been continued using S.E.S, toroid drums
modified by the addition of mixing tubes. The results are similar to
those previously obtained in the Standard Reference drums. i.e., sec-
ondary air decreases survival values appreciably at relative humidity
values below 50 per cent,

Protein Detector Studies:

The Mark II Protein Detector set at a five second sampling
interval was tested in the laboratory and field. Results indicated
that this model has not suffigient sensitivity to be ¢f use in deter-
mining cloud parameters in the field,

On the basis of talks with Dr. Leger, it was suggested
that consideration be given to the Mark I model, which could be fitted
with a controlled samoling interval from thirty seconds to five minutes
or more. When this device 1s available, further tests at S.E.S. will
be conducted,

2. Basic Investigations?

Mechanismg Involved in the Death of Aerosolized Bacteria and Mechanisms
of the Protective Effects of Spray Additives:

The additive orogramme is still under suspension in order
to continue studies on the role of mutrition on survival of airborne
bacterdia.
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The effect of growth medium on subsequent aerosol sur-
vival of microorganisms has been extended. -The addition of proteins
to a chemically defined medium resulted in Serratia marcescens cells
having decreased resistance toward the aerosolized state. Individual
amino acids when added singly to the synthetic medium had little
effect on resistance of the organisms, The possibility of an
additive effect of amino acids is being investigated.

A study has been initiated to determine metabolic dif-
ferences between resistant and sensitive 5. marcescens organisms. Of
the monosaccharides tested, aerosol sensitive cells exhibited greater
oxygen consumption in the presence of glucose and xylose than did more
resistant cells of-the same strain,

STANDARD REFERENCE AEROSCL TESTING TECHNIQUE: (Confidential)

Aerobiclogy, Technical Evaluation and the Naval Biological
Laboratories are repeating Test 4 with Brucella suis -- tagged Brucella
suis.,

When the results are known it is expected that all parti-
cipants will repeat Test 4, probably in November 1962.

If the test is satisfactory, infectivity comparisons

could be slated for February 1963, ,
TRIALS:
Local Trial No, 288 - "A Test of & Procedure for Comparing the

Collison and EL~ Aerosol Dlssemlnators in the Field at Night.”

Superseded by Local Trial No. 295 -~ '"Commarison of the
Viable Recoveries of Sarcina lutea and Bacillus subtilis when Aerosolized
from an Intimate Mixture in the Field at Night. " Two investigations
as the laboratory portion of the comparison of Bacillus subtilig var
niger (BG) and Sarcinas lutea (SL) as bioclogical tracers, have been
completed, This informstion is being prepared as Suffield Technical
Notes Numbers 101 and 102 in which various factors governlng the ch01ce
of a biological tracer are discussed.

Suffield Technical MNote No., 101 -~ ™"The Stability of Mixed
Slurries and Aerosols of Bacillus subtilis and Sareina lutea.”

Storage from O to 15 days at.h°C. in mixed suspension did

not affect viability of either organism, BG did not become heat sensi-

tive after storage as slurries or as three hour aerosols.

-‘When aerosols were aged five hours there was no significant
difference in viable survival of the two species. However, after
twenty-two hours in the airborne state, BG survival values were
significantly higher than SL.

Suffield Technical Note No. 102 - "Collection and Aspiration
of Mixed Aerosols of Bacillus subtilis and Sareina lutea."

Mixed aerosols of Bacillus pubtilis and Sarcina lutea
were collected and asvirated for 15, 30 and 60 minutes in gelatin
saline and many other collecting fluids.

BG survival was reduced after asmiration in these col-
lecting fluids while SL losses were not significant.
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When mixed aerosols were collected and asvirated in
modified Gelatin Milk Thosphate, no significant loss of either organism
occurred,

Since BG is susceptible to aspiration loss, comparison
of BG and SL in the field would necessitate the use of modified Gelatin
Milk Phosphate as the collecting fluid. BG has other disadvantages as
a biological tracer. For example, it is not compatible with Pasteurella
tularensis as mixed slurries or aerosols. In addition this tracer is
subject to aspiration losses in fluids that are suitable for collect-
ing P. tularensis. On the other hand, SL is compatible with P, tularensis
and shows no apnreciable aspiration loss in fluid suitable for collection
of P, tularensis,

It is not considered worthwhile at this time to make field
comparisons of BG and SL (Local Trial No. 295).

THE EFFECT OF SOLAR RADIATION ON MICROBIAL AEROSOLS:
(Project - D52-18-20-18) (Ganfidential)

There has heen no progress in this quarter, due to other
laboratory and trial commitments.

PERMEABILITY CHANGES IN BACTFRIA:  (Project - D52-18-20-18) (Confidential)

Permeability Chanees in Bacteria After Desiccation and Rehydration:

The object of these studies is to determine the role that
permeability changes may play in the reduction of infectivity.

There has been no further progress in this quarter.

Further studies concerning the influence of osmotic factors on cellular
leakage will begin in the near future.

Infectivity of Young and Apged Aerosols::

These gtudies will not be undertaken until more information
concerning cell permeability and reactivation of infectivity is avail-
able.

Protein and RNA Synthesis:

Experiments have been conducted with Staphylococcus auregus
in which the synthesis of protein and ribonucleic acid have been
followed from lag to statimary growth vhases in heart infusion
broth. RNA and protein synthesis in the lag period is considerably
slower when the organisms have been previously subjected to desiccation,
When the log growth nhase is reached, both dried and fresh staphylo-
cocel exhibit approximately the same rate of synthesis. This latter
observation agrees with a previously known fact that the minimum
generation times in the log phase of staphylococci are the same
regardless of their previous drying history. Relative measurements
of protein and RNA synthesis in both dried and fresh staphylococci
indicate that the peak values occur just about the time of the initial
cell divisions., The increased lag period required to double the
initial viable pooulation of dried staphylococci, and the slower
increases of the optical density of these cells are considered to be
a reflection of the slower rates of production of RNA ‘and protein.
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The previous observations that protein synthesis of
bacteria was adversely affected by desiccation could therefore be due
at least in part to sensitivity of the mechanisms involved in RNA
synthesis, for proteins cannot be synthesized in the absence of
functional RNA, In addition, the slower synthesis of RNA exhibited
by the previously dried cells cannot be due to lack of required amino
acids for heart infusion' broth contains adequate amounts for growth.

Since many of the substances concerned with the virulence
of stanhylocccci are protein, their decreased production in the lag
pvericd couoled with the increased cell permeability of dried cells,
might well provide reasons for the reduced infectivity and virulence
of microorganisms surviving long periods in the environment.

Reactivation of the infectivity and virulence of dried
staphylecoceil which has been accomvlished previously at S.E.S. by
inoubation in broth during the lag period at 37°C., is considered to
be associated in part with repadr to RNA and protein synthesis mecha-
nisms, as well as a return during this incubation period to normal

- permeability values,

BACTERIOSTASIS BY g-NITROSTYRENES:

The Bacteriology Section has been assisting the Chemistry
Section in assaving the bacteriostatic action of B-nitrostyrenes
toward Staphylococcus aureus A,T.C.C, No. 6538 and Escherichia coli
A,T.C.C, No. 9637. Using a turbidimetric method, over sixty compounds
have been tested for bactericstasis,

)20 £
(J.R. Maltman)
JRM/sp for Chief Superintendent

10 September 1962
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T - DECLS 1880-03

Oun FILE REF,
DRCL REG HO N-52C
DEPARTMENT OF NATIONAL DEFENCE

DEFENCE RES ‘ ARD
iU .
DEFENCE RESEARGH, GHEMICALYABQRATORIES

SHIRLEY BAY, PAW ,Eggﬁﬁrg CONFIDENTIAL ATTACHMENT
28 SEP 1962 |
EXPERIMENTAI. c J
TATIUN 7 25 Septeuber, 1962
=
Chief Superintendent, :l\_ :_ ;utf)nrlj)mu!i_;s.-—_ -
Suffield Experimental Station, ! TEda— |

Ralston, Alberts 1
..--—-————-*) Attn: Mr. D. Davids
. Field Trisls, Dugway Proving Grounds
1. During my visit to SES in August, 1962, trial
results obtained at Dugway Proving Grounds in 1961 wvere

mntioned. I prowised to obtain data on the time of
passage of B.W. elou.da .

2. The enclosed report 18 a portion of the Quarterly
Progress Report for April to June, 196l and beginning at
“Pield Evalustion of B.W. Detection Devices” gives a resume
of data obtained,

3. The Physical Detection Branch Meworandum No. DET-1
bas been requested from H.Q. and will be forvarded as socn as
it 1s received,

k. Mr. J. Currie, DRKL, states that the U.S. discussed
this matter fully at the last Tripartite weeting (Summer 1962)
apd still agreed with the above report.

ARL:wmj A,E. Leger)
Att: faor Chief Superintendent

S Pleowe olow Uhes & %4 fold o Abvieoin? o s
zdébﬂv¢f,,4iqu dA&J /ﬂ1¢4"1°77 aca~<1a4444~o- 6254-<h¢a¢¢£éin ﬁ{?

gy

2M=—£-60(50-9664)
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QUARTERLY TECHNICAL FROGRESS REPORT
Phyaical Defense Division
April - June 1961

In an effort to simplify the optics of the Partichrome, tests
were conducted wsing a dry objective as a substitute for the-oll immersion
lens, It was fgund unsatisfactory in that stalned particles were counted
a8 opaque, presumpl,y due to light scattering.

Apart from corrggﬁ.ng the operatiocnal defects of the processor and
scanner, feasibility stux;.;.;s hbave been initiated on a wminiscus-type processor-
one in which the tape is moved over the surface of a liquid rather than
requiring a staining cup with the problems of introducing and removing the
various reagents. Preliminary tests.indicate not only is the procedure
feasible, but it appears to simplify end shorten the asutomatic stainlug
process. Studies also were undertaken to evaluate the feasibility of
developing a continuous impactor in place of the present item which iuvolves

8 batch collection. Based on limited tests, this too appears to be feasible.

e. Future Plans: Work will continue in-house and possibly under

contract toward correcting the deficiencies of the Mark II processor and
the Mark III scaoner, and toward exploring further the feasibility of tpe
miniscus processor and the continuous impactor. A request has been sub-
mitted for development of a br:ead-board model of a wminlscus-type processor.

—

III. FIELD EVALUATION OF BW DETECTION DEVICES

a. Purpese: To obtain basic inforwmation on lmstrumental response
when challenged with a realistic microbiological aerosol and to study aerosol
characteristics.

b. Approach: Participate in scheduled field trials at various
locations with available devices or collect appropriate samples which can

Lbe automatically processed to provide information on lnstrument response.
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¢. Previous Results: Some data were obtalned on the response

of the ratio alarm to & challenge. This was copducted locally at the
FPort Detrick Grid Area B. No challenge had been made using &n aerial
release at intermediste or long-range from the point of dissemination,

4. Technical Progresa:
1. Determination of rate of dispersion of microbiclogical

aerosols and ;Lpplicatim of particle counting principle.

(a). Dugwéy Proving Ground -

In an attempt to study cloud behavior, personnel at Faort
Detrick accoupapled by personnel of Southern Research Institute were
invited to participate tn a scheduled field trial at Dugway Proving Ground
during the period of 25 April through 4 May 1961. The test involved dis-
semination from &n aircraft using an 'Aero 14B tank (later Edo modification).
The perticle counters consisted of three units which were positioned at
selected locations downwind from low level gerial 'releas?s ; one was a
portable particle analyzer recently received from Southern Research
Institute, and the other two were particle counters supplied by them.

The particle counters participated in a total of nine tests
(Detailed data on tests are included in Physical Detection Branch Memorandum
Repart No. DET-1 dated 22 May 1961). Data were picked up at distances up
to four wiles showing that the clol;g vas approximately 250 to 500 feet wide,
passing the instruments in 15 to 30.aecoqéa. Analysis of data obtained on
background taken before, during, and after actual test indicated that other-
types of man-made aerosols differ sowewhat from the t.‘est aerosol.

The conclusions derived from these tests indicate that under
the conditions of the test there was no difficulty in detecting the presence
of the serosol with.the particle counting devices. This was accomplished
readily principally because of the relatively high concentration of the aero-
B0l particulates and the relative stability of the background.
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17th Septeuber, 1962.

Chairman,
Defence Research Board,
OTTAWHA, Ontario.

Attention: DAR(B&C)

Windsoc II - Canadian Participation

1. Reference is made to DHBS 1800-1 DAR(BaC) dated 6 Sept., 1962.

24 The objective for participation in Windsoc II given in the 33
brief was also that suggested in the original Dugway Proving Ground
correspondence. The pertinent paragraph states -

"5, {8) During these trials, it would be desirable to conauct agent
chamber trials at the site simultaneously with the actual field trials.
This could be readily accomplished by on site torrojd chauwber exgeri-
ments utilizing portions of the same slurry and under the sauwe ambient
meteorological conditions. Because of the interest expressed in these
trials by Canadian and UK representatives, at the Fifteentn Tripartite
Conference, and because of the number of years of accumulated experience
in this specific area of endeavor, Canadian participation in thig scries
of field triasls is invited. It is requested that an approgriate number
of personnel {minimum of two professionals and three techniciuns) froa
Suffield Experimental Station be assigned to tais cooperative cifort in
order to conduct the torroid chamber experiments at the site and in
addition to assist Dugway Proving Ground personnel with the actual
conduct of the Windsoc II field tests.”

It also provides a Dugway answer to your query on the interpretation of
maximum and minimws number of staff.

3. It would be understood that the S5 team would also assist
wherever possible in the overall operations. This would be expected to
represent an appreciable contribution to the general laboratory work
involved in the trials.

Le If the formal invitation is mot on the lines suggested in the
Dugway correspondence, and if the US could not apree to our including the
torroid drum investigation, which is unlikely to be the case, then the
argument for Canadian participation would be our general interest in the
performance of Bd weapons and the possibility of the exchange of B inform-
ation being restricted if we did not participate.

De It is suggested that any further detailed treatment of the brief
might conveniently be taken up with the Sis delegates during the iripartite
Conference.

\ Afddat
/O/) A\ (1.0 Fish)
for Chief Superintendent

v -~ - .
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DEPARTMENT OF HATIONAL DEFEMCE
CANADA

DEFENCE RESEARCH BOARD

Windsoc I1 ~ Canadian Participation

1,
62,

2.

than a month or two.

1N REPLY PLEASE QUOTE

DRES 1800-1

DAR(B&C )

SECRET

Ottawa, Ontario,
6 September 62,

i, e ——
et A s R e ——

1
§uia
W ST SRR XY

i, i

il .
N 0

e R—
Y ¥ L)y

}

Reference is made to SES 1800=1 (PRS) dated 22 Aug

As you know the U.S. ruled several months age that U.S.
personnel could not discuss Windsoc II with foreign nationals,
It is also known that attempts to have this ruling relaxed for
Canada were started. The Chief Chemical Officer told Major
Doddridge that the State Department would have to concur and,
at that time (early June) statqd that it should not take more

The invitation is therefore overdue, but

whether the reason is red tape or a refusal to change the ruling

is not lkmown,

Because of this and because RPCC only considers

nfinished® briefs, it has been decided not to proceed now but,
in the meantime, to work towards having the brief ready to present
if and when the formal invitation is received,

3.

study of your brief,

There is one aspect which is not at all clear from a

That is, what is the exact nature of

Suffieldts participation? Perhaps this will not be clarified unless
and until the formal invitation from the U.S. is received bui, in
the meantime, what is the SES view? Both DAR staff and Major .
Doddridge understood from earlier discuseions {by the former, with
SES staff and Col. De Carlo, and by the latter with US Chemical
Corps personnel in Edgewood and DPG) that the U.S. was requesting
assistance from SES. This point of view 1s supported by the
statement in the brief that the U.S, has stated a minimum number

of staff. However, all other aspects of the brief Imply that SES
will be taking advantage of a U.S. trial as an opportunity to carry
out work chosen and planned by SES but which cannot be done at SES

because the organisms ars pathogens.

In fact, SES states that the

work it plans to do is work on which the U.S. puts a low priority,
Would not the U.S. have assigned a maximum for the number of SES
participants if it viewed SES participation in this latter light?

L.

Se

of the answers to para 3.
could be asked on other parts of the brief,

Another aspect not considered in the brief is whether this
will be a one-shot or a contimiing series of safarl!s to the South
Pacific. We know that you probably do not know for sure but can
you estimate the probability of being more or less bound to continue
to participate in future years once you start? . Also what are the
chances of you being able to get all the information you need the
firat trip as far as Canadian defence requirements are concerned?

The answers to the questions in para U4 are not independent

Similarly, there are other questions that

However, it seems better

1o leave a more detailed treatmsnt of the brief until after you reply
to0 this letier,

b Pre.

/d’é ole; LetT.

<A e

BOM-—4-3% (5&-2080) )DW;%
f2a

G s

for Chairman
Defence Reaagrch Board,
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~ . MESSAGE FORM  .~, == 583 1800-1 (BACT)

- - FOR GOMMEEN] SIONALSE WBE NUMBER
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- : ~
L 3
PRECEDENDE - ADTION FRECICENDE -~ INFQ BATE = TIME QRDUA HMENEBAOE INBTRUDOTIONR

PFACFIE

FROM gyffield Experimental Station, RALSTON, Alberta. GR

BEEUNITY CLABEIFICATION
T4

JoFo Currie
D.R.K.Luy UNCLASSIFIED

P.o. Bm 123’ DAIGINATOR A NUMBEEE,
KINGSTON, Ontario. @s 967

. RommE tT DEFERRED 31'7'62/(»00
|
|

INFO
1. Beference is made to your request of 26 July 62 for
Brueella guis.
2. Dlone available at present, Poesible source of supply
E.K. Wolfe at Fort Detrick.
Phoned to J. Gale at 0950 hra,
9; W
Z
M / V& 77— i
pace 1 or ) Paces J.R. Haltman Bacterioloar 267
CLASSIFIED ves [ wn [

vo CATE EYATEM CRERATON DATE XiME | EYRTEM OFERATOR ACLEASINDG OFFICIN'E BIGNATUNE

" !

orRa R D
usE -

I. " GAFB 1718 {JGF! (REV 9/58)
CHS 1320 A IREV B158)

' RCAF Ba43 REV i@l cCoPp Y 2

* 7530 - 21 - 662 - 1586
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- SES 1800-1{PRS)

- SECRET

22 August 1962.
Chairman,

Defence Research Board,

OTTAWA, Ontario.

Attention: DAR (BsC)

Windscc IT - Canadian Participation

1. Attached is a brief on the participation of SES
staff in Windsoc II which has been prepared on the lines
indicated 1n DRBS 1800-1 DAR (B&C) dated 12 April, 1962.

2. It is suggepted that the reaction of the Research
Projects Control Committee to this brief be determined now
in anticipation of a formal U.S5. request for Canadian participation.

(H.J. Fish)
H/Planning & Reporting Section-
Secret Attach: for Chief Superintendent
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SE3 1800-1(FRS)

SECRET

- SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

22 August 1952.

RECOMMENDATION FOR SES PARTICIPATION

IR U.8. ARMY FIELD TRIAL WINDSOC II

OBJECTIVE

The objective of the U.5. progremme which will be initiated .
in Windsoc II is to evaluaste the long range travel of biologlcal serosois
aod to measure the performance of dissemipating devices with pathogens.

The programme will, however, also providie apm opportunity for '
the c¢irect comparison of the losa of viability in organisms dispersed as
eerosols 1in the open and in laboratory chambers, an iuvestigation which
1a of considerable importance since 1t could Justify the use of viable
wecay rates from the leborstory wata in the estimation of the hazar. from
BW attecks. _

Caneda asccepted in 1958 the primary responsibility for the
Trirartite countries for investigating field and laboratory compasrisons
and has carried out & large number of trimls which Lave been limited, by
the renge facilities availlable to her, to the use of & non~pathogen. It
appears hopeful from these data that it will be possible to use the rate
of loss of viaebility found in toroid drums in the laboratory as
sufficiently relisble estimates of the viable decay in the field.

The BES objective in participating in Windsoc II would be to

-extend thle investigation to other organisms including pathogens.

DETAILS OF PROGRAMME

Present U.5. plans for the flrst phase of the programme in
which SES would particliate call for triaels with the t.o organisms NU
and UL over distances of approximately 12 miles, and thelr preferred
test site is the Eniwetok Atoll. Detalls of subse.uent phases have not
been specified by the U.S5.

REASON FOR PROGRAMME

A recammepdation that Canada accept primary responsibility for
investigating the relative loss of viability of organisme in thé labora-
tory and in the field was made as follows et the 13th Tripartite Conference.

"Conclusion 17 .

5

Valuable experlence has been gained in field trial procedures
required to establish the validity of predictions, from lebora-
tory findings, of the vieble decay of bacterial aervsols with
downwind travel, and data from these trials are now becoming
avallable. The investigation rests largely with US and Cda
Bince range facilities available in UK are not well guited to
this work.

‘Data on the abllity to produce effective dosages of pathogens at
considerable distances from the source are urgently required and
emplirical field trials are Justified as well as the more .
controlled experiments required for the.comparison of decay rates
in the laboratory and fleld."-
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"Recommendation 17

Fleld trials in U3 to determine a capabllity for the production
of effective dopages of rathogens at considerable distances down-
vind (several hours of travel) and trials in UK and Cda to compare
the viable decey of bacterial aerosols in the Tield and in the
ishoratory, should be continued at bigh priority.

It 18 very desirsble in trials to detegmine the viable decay of
bacterla in the field, that laboratory tests with the same lot

of agent snd tracer be made elmultaneously and under as similar
conditions ms possible.

Because of the availability of field facilities side by side wvitha
laboratory facilitles, Cde should tske primery responsibility
for establishing the valldity of laboratory predictions of viable
decay and give consideration to extending the present work to
include field trials with patbogens."

A recomendation that Canada participate in trials concerned
vith the long~range travel of bioclogical eercsols wes made as follows at
the 15th Tripartite Conference.

-

"Conclusion 7

Existing field trial sites are inadequate for testing patbogens
for two ressons: (a) measurements for application to large area
coverage require longer travel distances than the sitss will
contain, and (b) some agents, for reasons of safety, camnot be
tested at all. To conduct such trials will require the modifi-
cation and development of assay techniyues as well as the design
sud febrication of suftable disseminating devices.

US outlined e programme of hardware investigations and associated
field triels which willl extend over several years. The majJor
objective of these trials is the direct measurement of the
survival of pathogens during long distance travel downwind. A
second and very important objective is the actual demonstration
of effective disseminating devices with patbogens under reslistic
test conditions.”

"Recammendation 3

US should select sultable test arecas for the evaluation of long
Tange travel of blologlcal merocscls and for measurements of the
performance of dissemineting devices with rathogens. 8ince the
programme will be protracted, plaoning of the trials by US, vith
the asslstance of UK and Cda, should proceed as rapldly as
possible. The degree of participation of UK and Cda in the
gctual trials will be decided later."

SCLIENTIFIC AND TECHNICAL FACTORS

The amount of data collected from the triels will depend on the
success in weather forecasting, the frequency of occurrence of any speclal
conditions required for the triels such as & lower limit for relative
mumidity, and the ctability of the westher conditions during any trial
period. The conditions at Eniwetok are likely to be ideal for the purpose.
The only uncertainty would be the frequency of those wind directions which
would allow full use of the chain of islsnds as sanpling stations.,
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FACILITIES

A minlmum porticipation of 2 professlonals and 3 techniclens has
been suggested by the US. They would be reguired to be in Dugway Proving
Ground epproximately two months prior to date of cammencement of trials,
for test orlentation and travel to the slte. Present plang call for
conducting & series of 15 trials at the minimum rate of one trial per veek.

A safari operation of this type by SES personnel hase alreedy
been shown to be feaslble on a limited scale.in two visits to Dugway
Proving Ground and no difffculty is foreseen in axtending tle operation
to Enilvetok.

The equiment regulred by an BES teum is sliready availeble. IF
transportation of personnel and equipment hes to be with the US teaw then
& cameercial carrier vill probably be involved and cost of transportation
may have to be added to subsistence allowances.

BERVICE CO-OPERATION RE.,UIRED

It may be necessary to reguest RCAF transportation for personnel
and stores to Dugway Proving Ground and to Eniwetok.

IMPACT ON OTHER PROGRAMMES

Although the minirmum number of staff asked for by the US will
bs & large drain on the BW section at SES, they will during their
participetion in the US programme, provide data which will contribute
directly and importantly to an investigation vhich 1s already part of the
BES programme. The position wlll be therefore that this aspect of the SES
rrogramme will be temporarily suspended at SES while belng contiaoued on
the UB test site.

It is probably hovever that BES would only be eble to provide
2 profeseionals and 2 technicians instead of the 2 professionals and 3
techniclans suggested by the US.

BECURITY RATING

Data from Wiodsoc II will presumably be classified SECRET.

RECOMMENDATION

Up to the present the UR bae emphasized the evaluation of long~
range travel of blologlc2l aerosole and the assessment of the performance
of BW munltions and would from our previous discussions witk them put a
low prlority on including a study of the laboratory/field comparison. We
consider specifically that the importance of establishing the relative
viable daecay in fleld and lsboratory would warrant the asmount of Cenadian
particlpation lu Windsoc II suggested by the U3, and generslly, that tue
danger of the exchange of BW informatlon belng consequently restricted,
would be too great for Canada not to participate in & programme which will
presdumably become part of the larger Project 112 during the succeedipg
JOsTB .

000064




IN REFLY PLEASE QUOTT

- DRKL/1800-1
DEFENCE RESEARCH BOARD
ONAL OEFENCE Defence Research Kingston Laboratory
AT b P.0. Box 123, Kingston -
' Ontario,
26 July, 1962
PREFRIRED T P
Chief Superintendent, | = F*]‘_*é_’ \‘:’wﬂgé_&v_f__
Suffield Experimental Station, e
Ralston, Alta. i;_ﬂ__hhl_gﬁﬂllz;L_ﬁm,_
___._._--> Attn: Bacterieclogy Section ™2

Brucella suis

1, This laboratory has an urgent reguirement for a
fresh stock of the highly virulent strain of the m/n organism,
If thias could be supplied by SES it would be greatly appreciated.

J.F. Currie,
(for).Chief Superintendent, DRCL/KL
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¢ NAVAL BIOLOGICAL LABORATORY

UNIVERSITY OF CALIFORNIA

NAVAL SUPPLY CENTELR

OAKLAND 14, CALIFORNIA 2 July 1962

Mr. David Davids

Suffield Experimental Station
Suffield, Alberta

CANADA

Dear Dave:

We have a problem involving the separation of & mixture of
Bacillus globigii end Sarcins lutes on plates. Do you have
any suggestions for differential media that might be
employed? Heat shock could perbaps be used to knock out

the S. lutea. We were wondering if you knew of any materisal
which could selectively suppress B. globigii.

I tried to reach you by phone on 2 J_"uly. I would appreciate
an air wail reply addressed to:

W. R, Leif :

¢fo Dr. C. D. Cox .
Office of Naval Research (Code 443)

Bavy Department

Washington 25, D. C.

Give my and Wolochow's regards to our mutual friends at
SES. Thank you for your kind consideration of this problem.

Sincerely,

) ™

W. R. Leif
WRL:me Research Bacteriologist
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4 duly 1962

Hr, Wolter Leif,
Haval Blolopion) Ixboratories,
OM’EL‘HD, Callfﬂrnh, U. S

Dear ¥Walt:

Al told 2w you had called to ask asbout BG/SL., Singe weo
have done a Tfair b4t of work 1 thought 1I'd note down the bighlights
angd perhaps ganve you some aeffort,

Our reneral approach was to -

{a) Cozpare BH/SL mixtures in druma over 22 hour pericds.

(b) Choek mixtures of the itwo orpaniams for aspiration
louses LT any, in order to justify emklng fiald cone
parisons of the two "tracer” matarials, -

I*11 just note the pertinent findinga:

Asge siment, of Hixtupes -

RC « always plated on plain Tryptosd agar. :
5l - from fielatin sgline - plated on Tryptose agar with

1/50,000,000 Brilliant (reen.
3L ~ fron mdnnt.ed S0P, or collocting fluid eontaining

PO, ~ plated on Tryptose angar with 1/10,000,000

Brilliant “ireen.

Apparently undiluted G.H.P, or PO, misks the effoct of "
Brilliant “reen and BG i3 not sdeguately inhibited. “e then had to
incranse the Drilliant Grsen concentration to propuerly mask BG.

1. BGC c2n be asddrated for 15 minutes in Gelatin aaline
but no lonser. SL can be asiirsted in any known collecting fiudd ¢
for at least 1 hour, ' '

2. BT gan be aspirated for 1 hour i eollecting fIudd ia
G4 P, (aliphtly modifled Cros Victs originsl forauls).

—rm e

Aproanl ")w::nv -
BG and 5L mmde up .m*l at.orwi separately in P.Y, K,
Bominal count 2 x 1010/ml, b
BG haat gshocked before use,
Before spraying BI/SL mixat 1:1 and sproyad into drums. '
Samples collacted for 1 minute in gelatin saline. ?

L. Survival of BG/SL for at lenst § hours aerosol age . F
alrost identical. '
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Mp, ¥alier Leif -2 - I, July 1962

2. In some cises, at 22 hours, we raezcverad slightly sore
BG than 8. This is not too surpriging, In otlier runs there wus 1o
¢dffarence in recovery.

Balow is the formul: for G.H.F. as wve used it for
napiretion atwiles:

AalatiNescsneesovessensonnens

a
“&cl..o-..-o.ca-oo.ta.tncr..o i,

5 mme.
Snermidine phosphate....eesee  0.02 g,
C:,“'Btamine HOLusauuvesecscnsnes 1.0 .
r‘zf"m&ino-..00.-1--.--..--..0 3.8 #le 1.2 % Vie's
i“:‘tzmbgoo-ooo--uo..;boo.ooan- 1.19 gma 0139 ) Qr’imal

M atfllaed H:‘goooacoa.-nnnqunocu 1% ml.

M anange in 590 ml -~ add 2,5 ol antifosm A and sterilico.
I hapo this will help. Bast rogarda.

Sincerely,

d

n.E. Davids

for Chief Sunerintendent
D/ up
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3 SES 1800-1 {BACT)
e

CONFIDENTIAL
ENCLOSURE

24 May 1962

Chairman,
Defence Research Board,
OTTAWA, Ontario.

Attention: J.F, Cockburn

SUBJECT: Informal Peports on BY Proaramme

1. Reference is made to DRBS 1800-1 DAR(B&C), dated
17 February 1961, and DRBC 906-300/0 and DRB 904-31/0 (DSIS 3),
dated 19 October 1961). ’

2, We are enclesifig two dozen copies of the "Review
of Bacteriology Programme since January 1962 to April 1962", for
circulation to the Committee Members and D.R.K.L,

3. We are also enclosing three (3) copies of the
above for eirculation to DSIS for enward transmission to: The
War Office - 1 eopy for DPR and 1 copy for D/MRE; and DRS, Wash, -
1 copy for Hr. R. Holmes.

J.BE. Maltman

for Chief Superintcndent
JRM/sp
Encl.
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SES 1800-1 (BACT)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

CONFIDENTIAL

REVIEW OF BACTERIOLOGY PROGRAMME SINCE JANUARY 1962 TO APRIL 1962

STUDIES ON AFROSQLS OF BACTERIA

THE EFFECT OF ADDITIVES AND MECHANISM OF DEATH:

1. Practical Investipgations:

Protection of Aerosols Disseminated from Bacterial Slurries:
(PROJECT - D52-18-20-18) (CONFIDENTIAL)

Due to other commitments, no further studies om additions
of chemical substances to bacterial cultures to.enhance the survival
of airborne cells have been conducted.

o,

The Effect of Preconditioning Aerosols on the Survival of Airborne
Bacteria:

This study using the Standard Reference toroid drum and
Serratia marcescens as the test orgenism has been completed. The
results are the same as throse reported in the September to December
1961, Review of Bacteriolcgy Programme.

A similar study will be initiated shortly in S.E,S,
toroid drums.

2. Basie Investipations:

Mechanisms Involved_in the Dezth of Aerosolized Bacteria and Mechanisms
of the Protective Effects of Sprav Additives:

The additive programme is still under suspension in order
to continue studies on the role of nutrition on survival of airborne
bacteria,

Previously it had been shown that S. marcescens cells
after growth in a simple chemically defined medium were resistant
to aerosolization over a five hour period when sprayed from distilled
water and maintained at 80°F. and 35% relative humidity. On extend-
ing this study it has been found that this resistance to aerosoli-
zation held at relative humidities of 30%, 60%, and 80% and a tempera-
ture of BO°F,

The addition of proteinaceous material to the synthetic
medium before inoculation had a varied effect on the subsequent aerosol
stabllity of 5. marcescens. At present, all but one protein tested
has caused a decrease in resistance of the organism toward aerosoli-
zation.

Work has been initiated tc devise a medium for more sen-
sitive organisms such as Pasteurella pestis, which would result in the
production of cells resistant to aercsolization.
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STANDARD HEFERENCE AERCSOL TESTING TECHNIOUE: (CONFIDENTIAL)

This project is a Tripartite Agreement set up to establish
baseline Informatlon concerning the characteristics of several aerosol
testing systems installed in: M.R.E., Fort Detrick, D.P.G., N.B.L.,
and S.E.S, Results of Tests 1, 2, and 3 have been reported previously.

Test 4 using Brucella suig--tagged Brucella suis-<has been
completed, Results indicate unexpected wide variations in survival
vrlues between the various participating laboratories (Reference SES
375-4-1 (BACT), dated 9 May 1962).

Future Collaborative tests will undoubtedly involve infec-
tivity comparisons.

TRIALS:
local Trial No, 288 - "A Test of a Procedure for Comparing the

Collison and ¥4 Aerosol Disseminators in the Field at Night."
iCONFIDENTIAL)

These trials have been temporarily suspended t¢ carry out
Local Trial'No, 2 - "Comparison of the Visble Recoveries of
Sarcina lutea (SL) and Bacillus subtilis var niger (BG) when

Aeresolized from an Intimate Mixture in the Field at Night."

These latter trials are field tests of biological tracers,
The aerosols will be produced by E4 generators. Drum studies
carried out to supplement these trials have shown that there is
no appreciable difference in the survival of 8L or BG, when
aerosols up to five hours age, under varying temperature and
relative humidity conditions are sampled into impingers contain-
ing gelatin saline for one minute.

However, field reguirements dictate a one hour sampling
period. In laboratory experiments an appreciable death rate has been
shown when BG is collected and bubbled for cne hour in impingers
containing various test fluids. Only gelatin-milk-phosphate shows
promise for BG collection in these experiments. SL survives well in
all impinger fluids tested under these experimental conditions,

Dugway Proving Ground - Suffield Experimental Station Trials:

The S.E.S, Bacteriology Section was engaged in a joimt
effort with D.P.G. to determine the biological decay rates of
Pasteurella tularensis when it is released in the field from an
aerial line source, and to examine the infective capacity of this
agent., These trials have been completed, and the results are
being tabulated.

THE EFFECT OF SCLAR RADIATION (N MICROBIAL AFEROSOLS:
(PROJECT -~ D52-18-20-18)  (CONFIDENTIAL)

There has been no progress in this quarter, due to other
laboratory and trial commitments,
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MICROBIAL INFECTIONS: (PROJECT -~ D52-18-20-18)  (CONFIDENTIAL)

The study of permeability changes in bacteria after
desiccation was being conducted in attempts to determine the role
that permeability change plays in the reduction in infeetivity,

There was no further progress in this auarter as staff
was not availgble for this project.

Plans are now underway to study the magnitude of permea-
bility changes when the cells are dried from various additive
materials. In addition, studies will be undertaken to determine the
magnitude of leakage of cell materials when various chemical con-
stituents are added to fluids in which the dried organisms are
reconstituted. In this way it is hoped that further information
can be gathered concerning the importance of permeability changes
and leakage in infectivity studies,

Infectivity of Young and Aged Aerosols:

No work has been carried out in this quarter on the
decrease in infectivity of aged aerosols. These studies will again
be undertaken when more information concerning cell permeability,
and reactivation of infectivity is available.

J.R. Maltman
for Chief Superintendent

JRM/sp
24 May 1962
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10th kay, 1962.
Ora Sede Webb,

Department of Bactericlogy,

University of Saskalchewan,

SaShnTwdl, Sask.

Dear Syd,

A psculiar quory: you once gaid in my hearing that you
had nover seen a vegetative aerosol curve in which survival was
asgayed to go lower than ome viable cell per 10,000 originul cells.
Do you mind if I quote you to thds effect (as a speculative idea
on your part) in a paper I am writing on fitting empirical wath-
ematical survival curves 4o acrosols of Serratis marcegcens?

i.e. gy reference would be "Personal communication, Webb™. Have
you anything different to say about the subject, now?

1 an simply intending te¢ menticn two notions: (i) thet
curves fall to some constant value, below which there is no furtier
death £@ (i1) given encugh time, all auch curves will go to zuro.
i have no evidence one way or ancther - 1 just with to mention the
two possibilities. ’

I expoct to leave 535 for Toronto at tue end of Juse.

Tours truly,

Ral

(Osie Iyon)
for Chief Superintendent
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cun Fice eer, . DRBS.. L2001
D;LR(B&C)
DEPARTMENT OF NATIONAL DEFENCE

it
By AG
214

DEFENCE RESEARCH BOARD
CANADA

o 'JU" LR AR <0 S
'|f -| 5 '\.r'\.li"i

!
|
_ ' A
W4 Q_oﬂ:_!_.-.._,:-_‘n} S

Ottawa, Ontario, ?r'c.:p' i
12 April, 1962. WEES

5ES.

Windsoc IT - Canadian Participation (U)

1. e have received a copy, from CLO, of the letter of
invitation from the CO, DPG to £%/S3S,

2. The Chief Scientist has ruled that this proposal must

be prepared for presentation and consideration by the Research
Projects Control Committee. The RPCC membership terms of reference
and operating procedure were described in CDRB Directive 1/62

DRB 170-80/R27 (CDRB) dated 3 January 1962, a copy of which was
sent to all establishments.

3. It was the understanding at the recent briefing of the
/' Management Committee that Suffield would make a submission to
>\ Headquarters when the Dugway invitation was received. In
/7 accordance with the RPCC operating procedure DAR will be responsible
for submitting the project appreciation to the RPCC. It would
save time later if, in writing to DAR, SES kept in mind, and supplied
insofar as possible, the type of information that DAR must include
/ in itTs appreciation.{See paragraph 1, sub-paras (a) to (g) of
/ "Procedure for Seeking Approval of Research Projects" dated L Jan-

‘ uary 1962, a copy of which was attached to CDRB Directive 1/62,
; mentloned above.}

5:/ L. /{: /;-« 2ty /5// Votnsa

T Lo @uuuwhp{ i‘or Chalrman Defence Research Board. ﬁ’“
I’/‘Z -

, Z r./. %{) 3 a M,.‘- fr F b /‘)

100M-7/B {5 5 P ‘ é(z ~ ,_/-"’= “ \ {'ﬂ :

. N

' S TA oy I
Chief Superintendent, \C; , 2
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16 April, 1962,

Chairman,
Defence Research Board,
OTTAWA, Ontario,

Attention: DAR(B and C)

Reference telecon Perry - Vavasour, 16 April, 1962

1. Enclosed is the Suffield copy of the document dis-
cussed. WLll you please forward it to USACC.

(B.J. Perry)
for Chief Superintendent

Enel - SECRET

BJP/gw

Note: Document enclosed - CAS(W)8900-12 (GML) 380 dated 9 Apr 62,
re Windsoc IT - Canadian Participation (U} enclosing a letter
from Colonel D, Armitage, Commanding Officer, Dugway Proving
Ground, extending an invitation to Suffield Experimental

Station to participate in ys Army Field Trial Windeoc II.
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Cenadian Liaison Officer
US Army Chemical Corps
- Building No. 330
Army Chemical Centre, Maryland

In reply please quote
No. CAS{W)8g00-12 (CML) 380

g Apr 62

Chief Superintendent,

Suffield Experimental Station,
RALSTON, Alberts,

Canada.

Windsoc II - Canadian Participation (U)

1. Fnclosed 1ls a letter from Colenel D. Armitage, Commanding
Officer, Dugway Proving Ground, extending &n invitation to
Suffield Experimental Statlion tc participate in US Army Field
Trial Windsoc II.

2. Please note that a copy of this correspondence has heen
forwarded to DAR (B&C),

(signed) R.R. Doddridge

(R R DODDRIDGE)
Major
- CILO to Chemical Corps

-
Enecl. ° }f 2 b

Cy Furn w/Encl:

DAR(B&C ) k-.‘;/\—y |
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HEADQUARTERS
US Army Chemical Corps Proving Ground
Dugway Proving Ground
Dugway, Utah.

Apr 5 1962
In Reply refer to;
CMLRD-DU-ACS

SUBJECT: Windsoc II - Canadian Participation (U)

THRU ; Canadian Army Techrical Represeantative
U.S. Army Chemical Corps
Building No. 330
Army Chemical Center, Maryland

TO: Chief Superintendent
Suffield Experimental Station
Ralston, Alberta, Canada

1. (U) Reference: Conclusion 7 and Recommendation 3, Final
Report of FPifteenth Tripartite Conference on Toxicological. Warfare,
12-23 September 1960.

2. (8) As discussed at the above conference, the U.S. is
very much concerned with the changing nature of the requirement for
field trisls with biological agents and has proceeded with the
formulation of plans for this effort. Field trials with simulants
and pathogenic agents are scheduled for initiation during the secord
quarter of FY 1963.

3. {8) Dugwey Proving Ground has been assigned the responsi-
bility for the planning, conduct and evaluation of the first series
of trials using biological agents. Windsoc IT hes been designated
as the unclassified title for these trials.

4. (8) The preferred test site selected for Windsoc II is the
Eniwetok Atoll, Marshall Islaends. Present plans call for conducting
& series of fifteen field trials at the minimum rate of one trial per
week starting on or ebout 15 October 1962. In this initial series, it
is planned to release agents NU and UL and simulant agent BG from a

modified Aero 14B Spray Tank along 8 20 mile elevated line. Aerosol
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ampling will be accomplished out to an approximate 12 mile downwind
Jistance. Assessment of the UL and BG samplers will be performed at
the site; NU assessment at Dugway Proving Ground

5. (5) During these trials, it would be desirable to conduct
agent chamber trials at the site simultaneously with the actual field
trials. This could be readily sccomplished by on site torroid chamber
e periments utilizing portions of the same slurry and under the same
ambient meteorological conditions. Beceuse of the interest expressed
in these %trials by Canaedian and UK representatives, at the Fifteenth
Tripsrtite Conference, and because of the number of years of accumulated
eyperience in this specific area of endeavor, Canadian participation
in this series of field trials is invited. It is requested that an
appropriate pumber of personnel {minimum of two professional and three
technicians) from Suffield Experimental Station be assigned to this
cooperative effort in order to conduct the torroid chamber experiments
at the site and in addition to assist Dugway Proving Ground personnel
with the actual conduct of the Windsoc IT field tests. -Additional
areas of cooperation and participation will be discussed at the annual
Dugway-Suffield meeting which is tentatively scheduled for 6-8 June 1962.

6. (S} If this cooperative effort is considered favorably it would
be desirable for Suffield personnel to be at Dugway Proving Ground
approximately two months prior to 15 Gctober 1962 for the purpose of
test orientation and travel to the site.

(Signed) D. Armitage
DAVID ARMITAGE
Colonel, CmlC
Commanding

Copy furnished;

CG, USA CmlC RDCOM

ATTN: Test and Eval Div
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U Quwr file ref,

DEPARTMENT OF NATIONAL DEFENCE

ARMY

In reply to SES 1800.1 (ATLO)
Dated 14 Mar 62

CANADA

JOINT ATOMIC BIOLOGICAL AND CHEMICAL DEFENSIVE WARFARE SCHOOL
CAMP BORDEN Ont  Mar €2

Army Technical Liaison Officer
Suffield Experimental Station
RALSTON Alberta

Mapual of Biclogical apd Chemical Defence (MOBCD)

1. Receipt is acknowledged, with thanks, of the comments on
MOBCE contained in the referenced letter.

2. These comments have drawn attention to some changes which
will undoubtedly be included in the next amendment. Other suggested
amendments however indicate differences between the source of reference
material used for MOBCD and that referred to in the above letter.

3. " Discussion of some of these points with an SES staff member
would be beneficial should it prove possible to include a visit to
JABCS whilst visiting other establishments or HQ's in Ontario, within
the next few months. JABCS would welcome advice of such a visit
whenever possible.

LT AO

r\ Cﬁ%g’ 6/44/; e,
e
/ . JHKe Cermirnteis A7/,¢Mr_ﬂcting for

(HE Staples)
Lieutenant Colonel

/'{ tisiere Sprad b r—— M;“w Commandant
nd aﬁ:#rvhdatdhf 4&«4%}/%144 /7fpt¢¢ha

““£h£4¢;7 ‘Zﬂ@?i ’ Py

£ el 'u‘,é/wmd’z/év 7/3 Ratad Yipr g ct
S&5 Aol i ,M/ il K Cerd ol 7

mc,a_ééd ffm’c S SRR A A é'l,";
/fcz//fwu < et 2

/{Ar “_1:ﬂ:;:;;(5"/¢§76

a é;;bz L2
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DAR(B&C)
DEPARTMENT OF NATIONAL DEFENCE

pcl DEFENCE RESEARCH BOARD
CAMNADA T u'-‘- C L an) i

- g50 S
Ottawa, Ontario,
26 March 1962,

o~ gEéEf Superintendent,
- / _u‘
Chief Superintendent,

DRCL/KL

Quarterly Technical Progress Report
Physical Defense Division Bio-Labs

+

1. Attached for your information and retention is one

copy of the Quarterly Technical Progress Report for the Physical
Defense Division at Biological Laboratories, Fort Detrick, Maryland,
covering the period January to March, 1962,

(ocllocn.

for Chairman,
Defence Research Board.

Encl. - QJM/?
. /W]/mé/f“
@ 2K (5D

1COM-7/20(56—8418)
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2000-75
In reply to JABCS/34L0-1
SUFFIELD EXPFRIFENTAL STATION Dateds 19 Dec 61

Ralston, Albertz

1% Mar 62
Commandant,
JABCS,
Cuamp Borden, Ontario.
Monual of Biclopiecal and Chamical Befence
1. The wmarpginally noted document has been reviewed by

Sections at Suffield Experimental Station and the following com~
wents are offered for consideration when the Manual is revisedi-

a8, Pages 9 and 11 - Nearly all references to percutaneous
action are imprecise. It is suggested that a general
staterent under para 204a or 20he might be made to the
. following effect:~

"The liquid dosage which will lead to incapacitation or death is
generally greater for penetration through the skin than for other
routes of entry, and still preater for penetration through cloth-
ing and skin., The time of action is also longer for skin pene-
tration than for other routes of entry, and still longer for
ponetration through clothing and skin, The more volatile the
agent, the greater the amount required to exert toxic effects
through skin and clothing, However, time of action is shorter
for more volatile apents.®

or, under para 204~

"2Q4 (i) - Penotration of Clothing and Skin.

In general, liquid deposits on skin or clothing
vill exert their toxle elfects much more slowly than agents taken
directly into the body through lungs, mouth, or eyes, and the
dosages required to produce incapacitation or death will be
larger when the skin must be penetrated than when the inteke is
direct, The volatility of the agont penerally affects both the
time of action and the dosage required for pemetration of skin
and clothing., Agents of low volatility will in general be slower-
acting, tut more effective biecause of their greater persistance
on skin and clothing. Agents of higher wolatility will be fastoer-
acting, Wt generally less effective because of thelr evaporation
from clothing.®

b, Pare 15 para 303d. - It is doubtful if this statement
is truz. Vhat i3 irportant is that GA is core hazardous
on skin and clething.

¢. Paje 15 pars 304b and 304c = 'The rate of action of VX
through skin i1s much slower than GB or GA., Onset of
symptons may not occur for 4-2l hours.

cesesefR
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. frequently better thsn ground burst since loss of charging in

Pare 15 para 305¢ - The statement is very true for GB but
some distinection should be made for VX.

Page 16 para 308 = HNote 1 is very applicable; perhaps this
could be brought to the head of this paragraph.

Pase 18 para 310b - On the contrary, the body detoxifies
nerve gases rapidly. However, the lowerdng of cholinesterase
results in increased susceptibility, even thouzh the agent
itself has disappeared. It haa generally been assumed that
the return to normal resistance after exposure occurs at the
sume rate, as the recovery of cholinesterase in blood or
braine this assumption is open to question. There is little
direct evidence on the rate of recovery of resistance, and
what there 1s would indicate thet recovery times may be
considerably shorter than the Pseveral weelta" quoted in thigp

paragraph.

Pare 18 para 31lc ~ This paragraph gives the inpression that
atropine affords pgood protection against nerve gas, %This is
not the caso, certainly wnless artificisl ventilation can olso
be given. Protection by 2 mzg of atropine in man, injected
intramuscularly after exposure, without artificlal ventilavion,
might be vory disappointing.

4

Poge 3% para 603¢,10{z) - Bryent ¢t al gave 1 ppm &3 in-
tolerable in 30 secsy this givess

ICtsn 7 g§m x 1/2 min

< 3.5 mm

m3

Page 43 para 201c§22 « Tho ferm "chemical efficiency" is
usuelly applied to the efficiency wvith which the munition
dioperses the chargzing in the desired form, Para 70ic{2)(b)
implies that the greater the percentage of the totel weight
of & weapon reprascuted by the chargling, the greater the
dispersal efficlency ~ this 1s not necessurily true.

Page 43 para 70Lle(3) Contamination dcnsity is usually ex-
pressed as g/m*.

Pare 43 pera 701le(h) - It is suggested that the last sentence
be replaced by:-

“For contanineting with liquid agent, alr-burst mmnitions are
the crater ie avoided.”

Pape Ll para 702f - Densities would better bo written 25 g/r?
and 10 g/m“.

Page L5 para 7021 - It would be more realistiec to talk of
tanks emitting at a rate of 10 US gal/sec at & speed of 350 mi/hr.

Inserts ", contaminated to 2 particular density," after ¥path®
in the last sentence of this parazraph.

cessse/3
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Pare LB para £023a = Delete "working in some cases through
prossure differences” in lines 6 and 7.

Pape L9 para 802b§lz = Delete first sentence and subgstitute
fijtreamlines lie along the instantaneous wind direction.®

Paze 51 para 802d§a1 « in line 5 - refer to the "surface
layer of air® instead of "ukin air'.

Page 51 para &02d(b) - See comaent above re "skin and also
dolete ™solated™ in line 3, removing parenthesis from “"sunlit®.

s, Papse 5L - Table 7 - For C.i and B field experimental work by
Tripartite agrecment the vertical temperature gradient is ex-
pressed as the temperaturc at 1/2 metre subtracted frou the
temperature at L metres. However, the heights of one foot and
six feet could be used, The figures given in Table 7 are rather
high. Ve would suggest the following tempcrature diffcrences
between six feet and one footi-

Strong inversion above + 4L° F
Moderate inversion + 210 4°F
Inversion +1 to+2°F
Neutral +1t -1°F
pse -1lto-2°F
Moderate lapse -2t ~ Le F
Strong lapse R below - 4° F

t. Pape 121 para 210% = It is rocommended that the last seiitence
be deleted.

u. Page 14 para 2105d(2) « Substitute ™idcro-organisms' for
‘micrograms" in the last line,

v. Pape 123 para Zi06a(2)(c) - Substitute "spirochacta® for
"spirillal,

w., Page 127 para 2204d ~ In line 2, delete all after Tstorage!
and substitute:-

", to withstand dissemination, and to survive azirborne suspension
as evidenced by growth on & nuirient medium,”
7
(B.G. Lameron) Major
Army Technical Iiaison Officer,
Suffisld Experimental Station,
EGC/bas

000083




Lol CONFINDMATAL
L{ ar-a“' 1E00-1 (a/%)

prap——_
L)

ZF T,

&

5 March, 19562.

Chairman,
bDefence Research Board,
OTTAWA, Ontario.

Attention § Mr, G.HN, Vavasour

Dear

¥any thanks for your letter DRBS 1800-1 iaR(B and C)
dated 14 February, 1962, with the first draft of your Review on the
SES BW Programme. We have gone into this in detail and with great
intorest and would like to congratulate you on the very good joh you
have done. We have no guarrels with your conclusions or recommenda-
- tions except with your definition of the term "simulant®, our reasons
for which will be given later.

The following couments are offered with,.regard to your
drafti~ -

Para L.{b

We suggest that "particulates” be replaced by "lluorescent
particlea”,

tle suggest that "That bacterial -e-ee—ese—cc--o but that?
be deleted since your statemsnt depends on effective dose

as well as hardiness. This paragraph could continusc "Gur
‘knowledge of vegetative bactoriaz and viruses does not permit
one to predict the extent of effective long distance, down-
wind travel of the more sensitive organisms”.

Para &.

I am afraid we quarrel very strongly with your definition of

the term "simulant®, The term "sinmilant! like the term "stabil-
ity" is one of the more loosely used torms in C and B research
and is actually meaningless unless it is carefully specified

as to what the simulant is simulating. The original use of

the term "simulant related to the use of relatively harmless
materials whose physical properties were close to those of
specifie chemicel agents to facilitate obtaining weapon perform-
ance data. Tests show’that the behaviour of such non-toxic
materials when disseminated from weapons was very similar to
that of the agent itself, so that it was true that the non-
toxic materiels simulated the dissemination characteristics of
the particular CW agent., If the term "sipmlant” is used in

any other sense then it is essential that the sense should be
carefully defined on each and every occasion. we wonder why
you need to define the term "sinulant" since you have effect-
ively explained why the term should not be used in your

earlier paragraphs.

Para 7.

Ve suygest that Ponly" in the first sentence by reploced by
*simplest®,
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CONFIDINTIAL
SRS TTE00<T {5 /m)

A minor point, that 3Y is spelt sorratis marcescens.

g8.(a)(i11)

Para

vle would suggest that after "E4 spray aoerosol” you insert
“(the spray device used in field trials)" and after "for
comparison with" insert "the laboratory".

g.{b)(ii)

The second "onr" in line 1, should be "and",

12,

Pars

The only real quarrel we have is with regard to Para 12{d}
and the suggestion that safari teams would be unwelcome
visitors and the work an imposition for SES. The point made
here was that the Field prograrme is planned for at least a
yoar ahead and priorities allocated to the various phases of
the work. 7o have a sudden request to accept a safari Bi
team could raise difficulties, particularly if the Station
is not engaged in a BYW prograrme, and could result in seri-
ous interference with SES's own Field programme. BW field
trials gencrally require certain meteorological conditions
which are not alweys realized consistently in the practical
woather scheme. BW safard teams would, theréfore, have to
remain at SES for extended periocds to complete a programme
of trials and OES would feel it incumbent upon them to zive
priority to the safari team when suitable weather conditions
prevailed, even though these meteorological conditions were
suitable for SES domestic trials. Ve would sugmest that
12.(a) to 12.(d) should be replaced as follows:.

(2) BY ficld trials at $ES require certain lavoratory fucili-
tles. These would have to be kept in shape between safari
visits.

(b) A BY field trial involves far rore people than those in
the BW section. It would not be practicabnle to build up
an independent safari team in another establishment.

(e} If SES did not have a BY group their efforts would be
concentrated on the other fioclds studied and those poople
outside the present BY group who now keep abreast of the
B prograrme and progress in the tripartite ficld, could
not be expected to keep up this knowledze. The techniques

and kmow-how of the SES staff would, therefore, deteriorate.

ing
(d) BW trials requiry/ fairly narrow mecteorological conditions

would regquire a safari team stzying at Suffield for reason-

ably extended periods of time, GSuch visits could raise
difficulties within the 35BS domestic programme, particu-

larly when the required meteorologicsl conditions are sini-

lar to theose required for the SES field programmes, This
might be cbviated if the safari BW programme is planned
sufficiently far ahead to fit in with the SES Field pro-
gramme, which is normally planned for one or two years
ahesd,

(e) Perry mentioned no foctors fa vouring satarids ExCopl Mhere

an active facility wzs already in existence and loeal ag-

peets of weather, terrain, or agents used
or,y 1 were of spc
value to the visiting safari team. None ére known tgngfic
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CONFIDRITIAL

SES 1800~1 (s/R)

Parz 12, (continued)

(f) Vhatever weight one grants to these points it scems that
trial be saferi is not the preferred methed and a decision
to make a programme dependent on safaris should not be
taken without further investigation,

Para l..

Your statement "In fact CS/SES transferred one position to the
shock and blast programme not too long ago." is literally true
but this decision was in part dependent on the fzct that we
needed to expand and strengthen our shock and blast group and
were proposing methods of doing this in the first instance by
& transfer of vacancies from other fields of endezvour. The
intent was, that having acdcomplished the transfers and hiring
of appropriate staff, we could then justifiably come, cap in
hand, to HQ for extra positions should the need arise for fupr-
ther emphasis on any aspect of our over-all programme.

Para 15,

We suggest you delete definition of a similant, or re-phrase
in the light of our previous comments.

Para'lé.scz ’

n5(b)}* should read "16(b)",

Para 16.§d2

BJP/gw

This suggests.an.exciting possibility for SES. Ue had dared
not suggest it, since it is owr impression that U.S. or U.X.
would be unlikely to second staff except on an exchange busis,
Qur present position at SES would preclude an exchange., We
would welcome overtures being made to obtain a first-rate man
from the other countries,

(B.J. Perry)
for Chief Superintendent
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SUFFIELD EXPERTMENTAL STATION

; RALSTON ALBERTA
i —
i 2 21 February 1962
]
COMHMENTS
by
D.E. Davids
Para
(cY Vegetative bacteria and viruses are both classed as "more
sensitive organisms”. We know that vegetative bacteria generally fit this
A description, however viruses should not be considered as being "sensitive”
in the same sense.
Para 4
B (a It's a small point, but I think that 3 years is more correct.

Give another yvear to construction and ecalibration of drums,

Para 5
This definition of a 'simulant' auntomatically ejects the
word from a B.W, glossary. Since the only substitute for a nazked vege-
tative cell is another naked cell necessarily of a closely related
c strain, and since it is generally known that even closely related
strains differ considerably in.-the properties of viable decay and
infectivity, there is no such thing as a true B.W. simulant.

Para 8
iv Since small scale fluctuations of relative humidity and
D temperature such as occur in the field can never be accurately repro-

duced in drums, I take this to mean that given the conditions, the
highs and the lows as suggested by D. Lyon be investigated.

A general statement concerning Para 8 might be made. The
lab and field programmes combined make for a rather ambitious work load
for the present staff at S.E.S. Certainly we agree to the proposed
program, the length of time involved before all aspects of it are
completed is another matter.

Para 10
Also ref. Para 8 {b), (i) and (ii).

What is a small-scale trial with UL? We have already done
limited source, limited travel trials in the mile square and could alse
do the type of trial referred to in (b) {i). I noted however, at the
discussions that S.E.S. is not prepared logistically to carry out trials
of even 10 miles travel with UL.

Para 12
Concerning Safari teams:

Agree completely that such a team can only operate at all if
grafted onto an existing field faecility.

The Conclusion I draw is that:

Other safari teams based elsewhere would not accomplish much
by ceming to S.E.S. even if permission was obtained for long distance
UL trials since there a¥e not enough field staff at S.E.S. to conduct
such a trial. An S.E.S. safari team however, if augmented with staff at
D.P,.G. for example can make a definite contributien.

/sp D.E, Davids
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CANADA

CONFIDENTIAL ENCLOSURE

Oum FILE RrEe, 00

DRBS 1800-1

DAR(B&L)
DEPARTMENT OF NATIONAL DEFENCE

DEFENCE RESEARCH BOARD

1 February 1962.

Chief Superintendent,
SES.

BW Revliew

1. Enclosed is one copy of my version of our review
of the SES Programme during my recent wvisit., It is the
first draft and does not read very smoothly in several
places and certainly requires editing.

2. I am sending it to you, not for editing in a non-
technical sense, but to give you a chance to comment on the
accuracy of the technical information in it and on the
soundness of my conclusions and judgments. .DAR has seen

the draft and has agreed with the snggestion that it be sent
to you before going to him officially.

3. I would like to have your comments as soon as possible
s0 that the job can be completed. In cases where you disagree

with anything in the report I would appreciate a full explanation
so that I will have the information I need in re-writing.

A7

for Chairman, Defence Resecarch Board.,

Encl.

100M-11—-60 (56--237)
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T A Review of the SES BW Programme

by G.R. Vavasour

1. I visited SES on January 30 - February 1, 1962 to review and
discuss the SES BW programme, The visit was arranged well in advance
and SE3 was informed of its purpose. lMost of the discussions were held
with B.J, Perry, S/R, H.J. Fish, H/PRS and D.E, Davids, Bacteriology
Section, Brief discussions were held with CS/SES at the beginning

and end of the visit. At the latter I outlined the gubstance of my
conclusions and he agreed with then,

2, The main question in my mind before the visit was whether
further work on Ysimulants's would be likely to lead to useful results,
Alrost as important,and not independent of the main question, was the
quzstion of the future neced for BW field trisls at SES, Consolidation
of DRB's BW research programme has been proposed both within DRE H3

and at meetings of the Advisory Committec on BY Reseerch. A continuing
need for BW field trials would mean that the research group must remain
at Suffield unless the trials could be carried out by sending safari
groups f{rom another BW research group to SES. However there would be

no need for future field work if field trials with 'simulants' were
considered to be of little value and if permission could not be obtained
to use pathogens in the field. The main topics on which 7 tried to
focus our discussions were, therefore, the value of past, present, and
future research on 'simulants', the future requirement for BY field
experiments at SES as seen by SES, and the value of some #amall-scale,
carefully-limited field experiments with pathogens. These topics were
discussed by Perry, Fish, Davids and myself. Twc other important topics,
namely, the feasibility of conducting field exveriments by safari grouns
and the posgibility of noving the B¥ group at SES, were discussed with
Perry only. A coanversation with CS/SES on staff problems associated
with such & move is reported elsecwhere.

3. SES had prepared for my visit by writing an explanatoery and
descriptive account of the past and present BW programme at SBES and a
forecast of future research and field programmes., It was in the form
of a joint memo from Perry and Fish to CS/SES. Davids had been shown
& copy and all were in agreement with it. I chose to study the memo
alone for a while before beginning discussions with them, Tt did not,
however, cover the whole range of our subscquent digcussions,

k. . The discussions began with a.consideration of the Canadian defence
requirements for BW inforwmation in order to emsure that we were &ll
proceeding from the same starting point. The discussions were baged

on the following premises:

(2) That BW is a "large area coverage! rather than a tactical
weapon and hence DRB's main concern in hazard evaluation
is with respect to Canada itself as opposed to the hazard
to overseas forces. (The situation in CW is just the ooposite).

can be covered with significant concentrations of/particulates
{using the particle size ranges proposed for BW aerosols)

from elevated line sources even under meteorological conditions not
previously considered suitable for that method.

.o .
(b) That it has been shown that areas up to 500,000 square miles yvugb&]

# The inverted commas mean that the word is being used loosely. It
is defined later (para § ) and thereafter has a specific meaning
when the inverted commas are omitted. g

DRAFT ONLY :
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(c) (That hacterial and other spores, being hardy, could be used
in atfacks of large areas but that)our)knowledge of vegetative
bacteria and viruses does not pernii one to predict the extent £Q«
of the effective down wind travel of these more sensitive
organisms,

{d) Practically nothing 1s known of the mechanism of death and
loss of infectivity of airborne bacteria and viruses despite TS
the research on this subject for the past five years in the
Tripartite countries.

(6) The point was mide that the U,S., having as a major objiective
the development of an offénsive BW capability, has a very
great need for being able to predict quantitatively the cap-
abilities of their proposed BW weapons esystems, On the other
band Canada‘’s defence requirements might be met by just a
better qualitative assessment. This point, however, was not
discussed fully and the discussions proceeded on the tacit
assumption that further basic research in Canada on microbial
aerosols was justified by the current lack of knowledge. A
clogser look at the validity of thls assumption was outside
the scope of this review but should be part of amy future
review of DRB's overall Bd programme, ’

Se It became clear aarly in the discussions that the use of the

word "simulant" as synonymous with "nen-pathogen® can be and has been,
misleading. It's incorrect use can lezad to false conclusions because

the resulis are judged, subconsclously, against the wrong criteria.

Basic research on the biochemical mechanisms by which mdcroorganisms

are injured is egually wvalid whether done on pathogenlc or non-pathogenic
bacteria. To class all such work on non-pathogenic bvacteria as work

on simulants predisposes the mind to judge the rosults on the basis of

their usefulness in extrapolation to candidate agents whereas the results
should be judped as contributions to basic bacteriology and for their
usefulness as guides or insights into how to attack the specific problems
associated with epecific BW agente. The definition of a simulant that

I like best is as follows: "A BY sirulant is a substance which can be (:1
used in place of the agent in experiments designed to yield eliable  information
concerning agent characteristics.”

6, A non-pathogenic organism is therefore only a simulant when
it. is used in place of a BW apent in order to obtain results which are
applicable to the agent itself. In this sense practically none of
Suffield's work can be classed as work on girmulants., Iu the laboratory
the death rate and rate of dib¥ise of infectivity ore investigated

using both pathogens and non-pathogens in order to elucidate the en-
vironmental factors causing these effects and the mechanisms of the
organism's reactions to these factors, The results on non-pathogens
will not necessarily be applicable to BY agents but SES believes that
the results will be of assistance more or less directly as contributions
to the basic bacteriology involved in the behaviour of microblal aerosols,

Te The major device used in all three countries in this type of i
work is the rotating drum for the simple reason that this is the! Lon bﬂ”{?k““
means by which organisms can be suspended in air for many hours at a

time., The hope of the investigators 1s that, at the least, the biochemical
mechanisms of the changes in organisms suspended in the drums will be

the same as when they are suspended in the outdoors and, at the best,

that the death and loss of infeetivity rates will be of similar orders

of magnitude or besr some determinable relationship to each other.

DRAFT ONLY
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SES has been the only establishment to carry out drum and outdoor experi~

ments on the same organism to test whether there is a relationahip between §
the two. The work has been done using a non-pathogen (Serratia marces&ns).*?
The results have shown differences between decay in the drums and in the

field but it is not known yet whether the differences are due to temperature~
relative humidity fluctuations in the field or the effect of using different
disseminators in the field and the latoratory., SES proposes to do further

lab and field work on this problem. Naturally the U,S, which wants to know
now how its agents will behave in the field, would be much happier if this

work were being done on a standard or candidate agent, SES feels that if

& relationship between drum and field behaviour can be established for SM

and other non-pathogens the drum work on pathogens would have increased
gignificance and the amount of work necessary to find a relationship between
the behaviowr of standard and candidate agents in drums and in the outdoors might
be considerably reduced. SES also geos the combination of drum work on patho=
gens and non-pathogens with field work on non-pathogens as a means of screening
methods of protecting organisms. Thus any method or additive which has been
shown to protect & range of organisms (both pathogenic and nonepathogenic)

in the laboratory can be tested for its effectiveness in the field using a
non-pathogen.

da SES provided an outline of its future laboratory and field pro-
gramme as follows:

(a) Laboratory Programme

(1) Bring drum studies to stage where decay patterns can be
reproduced sad the degree of variability is established,
This would include cleaning up our commitments in the Standard
Drun programme and in particular completing the check of the -
methed of introducing the aerosol into the drum. o

(11) FKstablish a firm picture of the decay of SM aerosols under
a varlety of RH and temperature conditions, This should
only require putting together all data now available.

Don Lyon has made a study of one large series of SM drum
trials. More recent runs should be collated with This

earlier series. . .
(ﬁifaﬁuu]dbAUaua&lg.ﬁI]de)
(i1i) Carry out decay- runs with the EL spray aerosollin new drum
over extended periods for comparison with Collison a€rosol.
o Loberod o2
{iv) In drums determine the effect of small scale fluctua;;Zns
of RH and temperature such as occur in the field on the loss
of viability of organisms. The Meteorolegy Section is ready
to recommend the conditions,

(v) Comtinue work on mtrition and protective additives to
determine whether worthwhile increzse in the survival
of bacteria at night and in sunlight could be expected from
use of such procedures.

(vi) Continue the study of the effect of age on the virulence
of airborne bacteria,

DRAFT ONLY
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(b) Field Programme

(1) Examine the degree of loss of bacteria during dispersal
and during the first few minutes of aerosol travel when
dispersed from a variety of available spray devices to in~
clude if possible the spray heads being devoloped for
aircraft and drones. Do this with & variety of organisms

including pathogens.
and

(i1) Check findings on comparison of drum prf field behaviour with
other organisms including pathogens(e.g. Dugway trials).

{114} Check findings on comparison of drum and field behaviour
when time of travel is increased to maximum night travel.

(iv) Complete comparison of the twe tracers SL and BG.

{v) Check in the field any method of inereasing survivel
of bacteria provided it has shown success over a range
of organisms in the laboratory.

(vi) Combine with these field trials tho testing of detection
devices, such as being developed at NRCL.

9 To me, a non-bacteriologist, the SES approach, and programme

is a valid one and analogous in many ways to the methods used in chemlcal
warfare to screen toxic agents and methods of therapy and to elucidate
the basic biological mechanisms of action of chemicals. In this latter
field experimental animals are used not as sinmulants for humans, but

as a means of increasing basic knowledge in order that experimental work
on the real object, in this case man, may be reduced teo the minirmn

and based on as firm ground as possible, There are, however, bacteriologists
who feel that work on non-pathogens as well as on simulants is of little
value and theae views are reflected in accounts of rccent tripartite
meetings. It must be remembered, however, that an intense sense of
urgency to get practical results is an important factor in the minds

of many and proposals for basic research have often suffered from the
pressure of impatient progmatists. The uselessness of years of testing
of small BW wunitions i3 witmnems to the great need for basic research

in this field. However, if a more detailed review of Suffield!s programme
is needed then a bacteriologist or a group of bacterioclogists will be

required to do it,
4 4,J14~&.~u"

10. There is no doubt that a most valuable contribution,would

be a field experiment with the standard agent UL (P. tularensis) to

find out the relationship, if any, between the death rate of UL in the field

and in drumizgfﬁhere is & mass of data on UL behsviour in drums in all

three countries, SES will attempt to obtain such data by sending a

safari team to Dugway to do downwind sampling on the occasion of an

engineering test by Dugway of a drone-spray tank woapon system. The

results may show that a small-scale trial at SES would be nceded to complete

the picture. {(Ref. B(b){1) and (4i)). From our discussions it seemed

to me that the possibility of such a trial should not be dismissed out-of-

hand but that, if necessary, a detailed proposal for such a trial should

be drawn up by SES, including all the safeguards designed inte the pro-

posal, snd the D of & approached for specific pernission for a specifie

trial. I feol we should take advantage of a member of the Animal

Division ofithe D of A being in our Advisory Committee to explore more fully tpg
1
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~,  the past the exact limits within which we can operate with pathogens
at SES, not forgetting the special facility known as Area E. SES did
not know, for instance, what diseases are endemic in the wildlife of the
SES range.

1, 8ES stated, whon asked, that it is lupossible to look very

far in the future with regard te requirements for field trials. The
value of the unique combination of lzboratory and field facilities was
stressed. It was considered most undesirable to desiroy this capabiliiy,
The need for Duirther field trials at SES in the next year or so leads

mo to conclude that e BY group is required at SES for 2-3 years. On

the other hand the abscnce of any clear long-term continuing requirement
for BY field trials leads me to conclide that thls is not the time to
consider consolidating all DRE BW work at SES,

12, The feasibility of DRB carrying out BW field trials at SBES

by safari teams based at another establishment was discussed with

Perry., He explalined and described what is involved in carrying out

field trials and was convinced that safari teams only operate eifectively
when they are prafted onﬁgg?n existing field facility that is already
active in field work or completaly self-contained. He cited the
examples of the SES safari to Dugway and the DRCL safard laat year to
$ES in showing how dependent the safari is on the facilities and organi-
gation of the hoat, He cited the following factors as serious impedimenis
to carrying out trials by safari teams from another establishment to

SES,

(a) BY field trials at SES require certain laboratory facilities
These would have to be kept in shape between gafari visits,

{b) A BW field trial involves far more people then those in the

HW section. Tt would not be practicable to build up an inde-
pendent pafari team in anogggE#gggggligggggglgfﬁgﬁﬁﬁﬁi10.
i0 factors favoring safaris and none are known to me. Whatsver
welght one grants to these points it seems that trial by
safarl is not the preferred method and a declision to make

a programme dependent on safaris should not be taken without
further investigation,

(¢) '™e technigues and mow-how of both the SES and the other
staff would deteriorate. )

(d) If SES did not have a BW group SES would not have the same
interest in carrying out BW field trials and 4t would be only f@C>
human for SES staff to consider a visiting BW safarl team as

umrelcome viaitors and the work an impogition.
> i S st J— A

13, Consolidation of DRB's BW programme at ono establishment had been
discussed at 9ES beforo my visit, It was my impression that all but
the CS/SHS had been considering this am meaning consolidation at SES,
although tha topic was discussed only with Perry and Penniej the latter
discussion being a very brief one just before my departwe. In my
discussions I took the position that although conzolidation of BW work
or renoval of the BW group from SES was not my wmain concern it was

bound up with the main questions in my mind, as stated in para 2.

The interdependence of the two aspects arise from the fact that if there
is no requirement for BW fleld trials the moat compelling reason for
siting a W ressarch programme at SES disappears. While Perry's main
rezgons for continuing a BYW programme at SES were the need for future
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BW field trials and the conviction that the unique capabilities of SES

. should not be destroyed, he also pointecd out that there were other aspects
of SES's programme that are or might soon become transferable if they need
a fleld trial connection to justify remaining at SES..This is a valid
noint and taken together with the risec and fall of the entomology

and radiation physics programmes at SES leads me to the coanclusion that
no major subtraction or addition should be mrde to SES's programme

until after a study is made to decide what Suffield's role will be for the
next 10«15 years. i.e. 8 survey of all defence science fields is made

to choose areas in which SES can plan a long-range prorramme which will
be independent, of the shifting sands of requirements for field activities,
In the past the SES programmwe hac been determined by its field facilities.
(Just as AECL's programme at Chalk River is determined by its huge in-
vestment in research reactors etec.) The time seems to be coning when
this factor will not be of major importance. '

1k, Although my discussions at SES were almost entirely confined

to the technlcal aspects of the programme and its future one non=technical

factor - the lack of a leader for the BYW group = has an important

bearing on the future. At present leadership is being given to the

group by a "troika" consisting of the CS, the S/R and H/FRS,and CS/SES

has irozen vacancies for one professional and one technician nending the

resulis of this review. It is difficult to be optimistic about the chances

of recruiting a good leader in-view of the shortage of qualified persons

in Canada and because both DRCL/KL and SES have been unsuccessful in filling
bmok~{ahﬁt§f’vacancies of long standing. In fact CS/SES transferred one position to the

shock and blast programme not too long ago. The lack of a firm basis on
which to base recommendations regarding the long-term future BW prograite
at SES leaves an uncertainty that makes the recruitment of a new leader for
the BYW section at-SES even more diffieult. The only solution that I have
been able to think of to reconcile my conclusion that the By prograime at
SES should be contimued for 2-3 years with ny doubts that recruitment of =
leader will succeed is to approach the U.X. and the U.5. to see if they
would loan us a suitable scientist for a 2-3 year period. (This possibility
was not mentioned during my visit to SES simply because it did not occur
to me until after the visit.)

15, My main conclusions are therefore as followst

{a) The use of the term "simulant" as synonymous with "non-pathogen”
can he and has been misleading. Jts incorrect use can lead
to false conclusions because the results are judged, subconsc-
iously, against the wrong criteria. Basic research on the bioe
chemical mechanisms by which miercorpanisms arc infured is equally
valid whether done on/ﬁBnE%§ERg§g§ chacteria as work on simmlants
predisposes the mind to judge the rcsults on the basis of their
usefulness in extrapolation to candidate agents whereas the
results should be judged as contributions to basic bacteriolopy
and for their usefulness as guides or insights into how to attack
the specific problems associasted with specific BYW agents. The
definition of a simulant that I like best iz as follows:

YA BW simulant is a substance which can be used in place of tho
agent in experiments designed to yield information concerning
agent characteristics.m

(b) Useful results can be obtained from further field trials with
non-pathogenic bacteria at SES.
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. {c) The field and laboratory programme proposed by SES should be
carried out.

o

- 0

{(d) It 1is possible, depending on the results obiained by an SES
Safari team to Dugway in the next L-6 weeks, that a requiremsnt
will arise for a smallescale field experiment at SES with &

BW agent P, tularensis,UL),

(e) It is difficult to foresee at this time a long-term continuing
requirement for BW field experiments at SES but it is not possible
to state that there will be no requirement. The facts indiecate
that it would be premature to proceed at this time with the
consolidation of DRB'a BW effort either at SES or at DRCL.

(f) A study of amidecisions regarding DRB's future owrall BY programms
is needed before any decision on conmsolidation of BW work is
made, It is doubtful whether such a study should be made unless
& similar study of the long-term future programme of SES is
made at the same tire. ‘

(2) The lack of & firm basis.on which to base recommendations regarding
the long-term future BW programme at S¥S leaws an uncertainty
. that makes the recruitment of a mew leader for the BW section
* at SES even more difficult. '

’

16, My recommendations &re as follows:

{(a) That no me jor change in emphasis, diresction or acope of the 5ES
BW programme be made in the next three years.

(o) That & major study.of.the future long-term DRB BW programme be
initisted with the objective of defining its nature and scope
and of forming the basis for deciding whether to consolidate all
BY resoarch at one establishment. ‘B'I

(¢} That a study be made, concurrently with E[b) above, of the long=
term (10-15 year) programme of SES. .

(d)  That the poesibility of obtaining a leader for the SES BW group
we by neang of a 2+3 year loan of a suitable scientist from the

1 + U8, or U,K, be explored.
S SRS 2.

A\
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Intens:fy War on Animal Dlseases

' Viruses That Hit Us, Too,

! To be Attacked in New Lab

By AUDREY GILL

PEPIRLS:




SES 180C-1 (BACT)

Coony

1k February 1962

American Type Culture Collection,
2112 "™" Street, N.W,,
WASHTNGTON, D.C.

Gentlemen:
The Bacteriology Section would appreciate

your help in obtaining the Tollowing cultures:

Staphylococeus aureus, ATCC Catalogue 1958,

No. 6538.

Escherichiz coli, ATCC Catalogue 1953,

No. 9637.

Please address your veply to the Chiefl
Superintendent, Suffisld Experimental Station, Ralston, Alberte,

D.E. Davids.

Attention:
D.¥. Davids
for Chief Suverintendent
DuD/sp
= Fanc.
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DEPARTMENT OF
NATIONAL HEALTH AND WELFARE

I YOUR REPLY REFER TO
CANADA QOUR FILE Noa.

|
| Laboratory of Hygiene,
. 0ttt awa.

February 12, 1962.

Dr. D, E. Davids,

Defence Research Board
Suffield Experimental étation,
Department of National Defence,
Ralston, Alberta.

Dear Dr. Davids,

Under separate cover, we are sending a
dried culture of Staphylococcus aureus, FD4 209,
which we are using for phencl co-efficients,
Unfortunately, we do not have the Escherichia coli,
No. 9637, which you also requested.

Hoping that the culture will prove
satisfactory, 1 remain,

Yours sincerely,

h .ﬂxk&-~ h otn dm

(Miss) M. A. Mason,
Biologics Control Laboratory.

My Hy &, 200
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B DEPARTMENT OF NATIONAL HEALTH AND WELFARE
- LABORATORY OF HYGIENE
Shipped to.........DFe. Do Bo Davids, |
...... Defence Research Board, Suffield Experimental Station,
Department of National Defence, Ralston, Alberta, .
QUANTITY MATERIAL CHECKED
d.dried ewulture . . Staph ceus_aureus, FDA 209!
...................................................... e DORER FObBe 325 19620
| NOTE—Picase sign and return one copy of this form to:
The Laboratory of Hyglene, Ottawa.
Shipper g Receipt of Shipment Acknowledged
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355 LBM-L (Baul)

ey

6 February 1962

Lahoratory of Hygiene,
Dept. of National Hezlth & Welfara,
OTTAWA, Ontario.

Dear 5ir:

The Bacteriology Section would appreciate your
help in obtaining the following cultures:

Staphvlococeus aureus, ATCC Catalosue
1958, No. 6538,

Fscherichia cold, ATCC Catalogue 1953,
Ho. 9637, )

Please address your reply to the Chief Super~

intendent, Suffield Experimental Staticn, Ralston, Alberta,
Attention: D.¥E, Davids.

for Chiel Superintendent

WD/ sp
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SES 1800-1 (CS)

SUFFIELD EXPERIMENT AL STATION
RALSTON ALBERTA

31 January, 1962,

Bacteriology Programme - SES

One of the first things to be considered in reviewing the
productivity or otherwise of any aspects of the Board's operations
is to firet consider what is the Board's responsibility in the particu-
lar field. According to the Board's constitution and mode of opera-
tion it has a responsibility to provide information, advice and
guidance to the Armed Services, on a wide range of scientific
topics. One of these topics is the threat involved in the possible
use of bacterial agents,

To the best of our knowledge the Board still has this re-
sponsibility, The Services have not turned around and advised the
Board that they are no longer interested in the BW threat. According-
ly a capability for assessing this threat must still be maintained,
There has been great difficulty in the past years in recruiting bacter-
iologists for service with the Board, either at Kingston or at Suffield.
As a result of separations from the Board, the number of professional
bacteriologiste is gradually going down but this should not be the

automatic signal for saying that the BW programme should be abandoned.

If this line of thought were pursued and executed whenever staff in any

field began to dwindle, then we would find ourselves continually chopping

off programmes just because we were unable to recruit staff. We
should, therefore, take great care that we do not abandon the BW field
just because we have failed to attract staff, The BW field should only
be ahandoned if the Services and the Board feel that there is no longer
any need for them to be active in this area. Until such time as this
radical change in policy has been made, then a BW capability has to be
maintained and should be maintained at the maximum strength possible.

The greatest amount of information of value to Canada in the

BW and CW fields undoubtedly has its origin within the other members
of the tripartite organization but the dissemination of that information
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to Canada is only made possible because we are active members of the
tripartite organization. The moment that we withdraw completely from
active participation in any field we will find that it will be increasingly
hard to obtain exchange information and even harder to evaluate it and
interpret it for our military colleggues, If only to maintain member-
ship and the opportunity to receive current information from our tripar-
tite partners, we should maintain at least a mimmum level of practical
operation in the BW field,

Py
~ S
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SES 1800-1 (S/R)

SUFFIELD EXPERIMGNTAL STATION
RALSTOH ALBERTA

29 January, 1962,

MIMCRADUM O/R 2/62

TO: Chief Superintcendent.

FROH: Supt./Research and H/PRS.

SB3 B Programme

1. The main Defence Research Bourd responsibilities in the ficld
of BW are.

(a) Research on early detection and identification of B clouds,
individusl and collective protective measures, decontamination
and therapy; and

(b) Maintain an advisory capability to the Canadian Armed Forces
on the BW threat.

To date the-problema under (a) above have been the responsibility of
DRCL/KL and research to better understand the BW threat’'has formed tho
major part of the Suffield BW research programme.

2. - From the inception of BW until the early 1950s the miin pro-
gramme in the BW field in both the US and UK wus slented towards the
rapid development of amall BY munitions. During this poried Suffield's
najor role was to assess the performance of prototype munitions and in
1952 bullt the Wind Shed specifically to facilitate the rapid assessment
and comparison of the performance of various snall agent munition combi-
nations. Throughout the whole of this period the analysis of results
obtained on weapons performance studies proved most difficult and in nmany
instances seemed meaningless. This position was particularly exemplified
in the Wind Shed trials. fThe reasons were the many problems associated
with the sampling and assessment of alrborne living organisms and that
basic knowledge on the behavior of airborne bacteria was virtuslly non-
existent. The decision was made at SES in 1955 to withdraw from the field
asgessment work and to concentrate ouwr efforts on a reseurch prozram:e to
obtain fundamental date on the behavior of airborne bacteria. Shortly
after this the large area concept BY threat was put forvmrd by the UK and
U5 and this concept emphasized coven wore clearly the need for basic know=
ledge on the bshavior of asrosolized bacteria., Since that time the Suffield
programme, although fraught with difficulties, particulerly with regzrd
to lack of staff, has nevertheless contributed many important results to
the over-all tripartite pool of knovledge on the behavior of airborne
bacteria. The programme has been mainly one of basie laborutory research
with the use of the field test area to confirm major laboratory findings.
Significunt contributions have been made in:..

{z) Mechanism of death studies of airborne bacteria,

(b} Use of additives to modify the vizble death rate of airuorne
bacteria.,

(¢} Determining viable decay rates for several aerosolized organisms
under controlled conditions of temperature and relative humidity,

(d)  Although the work is preliminary, we have shown that the infec-
tive decay of zirborne organisus is at least as important as
the viable decay. Dveryone realizes, of course, that the infec-
tive decay is the ultimate result neceded for a true appreciction
of the BY threat dut it is inherent in the problen that this is
the data that is most difficult, laborious and time-consuming
to obtain.
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(e) Discovery of a ¢2wr simulant organism which seems eminently
suitable as a "tracer"; tracer substances being essentizl for
decay studies of all kinds. .

(f} Confirmation that the decay of S under field conditions roughly
parallels the decay of SM in laborutory drum experiments under
the same ambient conditions of temperature and relative humidity.

3. At the present time the SES BW staff is snall, consisting of

. threo professionals, four research type technieians, and the supporting
group for preparation and pouring of media, cleaning, sterilization, ete.
In the US and the UK increased emphasis is being paid to the virus field,
The question of the need for consolidating the DRB effort in the BW field
is ever present, These facts give much food for thought and a detailed
look at the SES programme has been carried out, as a result of which the
following comments are offered:

(a) It 1s felt that no one will gainsay tho fact that people working
in a rescarch field are best able to keep abreast of the over-
all developments in that field. Aguin, that a full appreciation
of the BW threat can only be made with 2 full knowledgs of the
behavior of wirborne bacteria. It should be borne in mind herec
that such knowledge is also of direct interost in the field of
Public Health. It is felt, therefore, thet it is essential for
DEB to continue its ressarch prograrme relating to the behavior
of airborne bacteria.

(b)  The history of BW in the tripartite countrieb is one of a series
of incompleted investigations, As something new comes to light
8o problens are dropped and laborateries jump onto the new band
wagon. It is feared that the increased emphasis on virus work
could well herald a similar phase. Although rmich woric hes been
done in the field of aerosolized bacteria, the knowledge obtained
is very far from complete. One might argue that in such a dif-
ficult field it never will be complete, tut this 1s considered
retrograde since it 1s generslly used as an excuse to changze the
progranme of work to a new field which might give results rore
gquickly and easily. It is true that in any rescarch progranme
one must watch closely for the point of diminishing returna. In
the BW field, however, it is considered that this point has not
nearly been reached and is unlikely to be reached within the
next five years. To fulfill its functions DRE should heve ef-
fort in the virus field, At the same time it is considered
esgential that DRB should contimte its effort in the BW fiald,
This DRB coffort is very small and it is considered impossible to
gralt the virus effort onto the BY programse, that is, if it is
considered essential that work in the virus field is carried out
by DRB then the extra man-power would have to be supplied fram
outaide the present BW laboratories. In addition, new facilities
would have to be provided and it is likely that the provision of
a DRB capability in the virus field would be quite costly,

(e} It is well recognized that & large group is more efficient in
producing results than two or three smaller groups. Although
BHKL and SES work upon very different aspects of the over-all
» BW picture, it is folt that consolidation of the DRB effort
could produce greater dividends.

L, If consolidation is to teke place the main point at issue ic

the site at which it should occur. It cannot be over emphasized that in
the BW field one is carrying out investigations with living organisms and
past experience has shown that it is highly desirable, if not essential, to
confirm laboratory findings under field conditions. If DRB continues her
commitments in the BW field to the other tripartite countries then she
should contimue to keep her facilitles for field research. Throughout the
years SES has bullt up excellent relationships with the UK and, particular-
1y, the US laboratories working in this area, as a result of which the SES
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staff are fully abreast of the work being carried out in these laboratories
and have developed considerzble know-how and experience,

5. An over-zll field and laboratory programne such as given lcoter,
could be considered, but the present interests would limit field aspects

to tests of protected organisms after laboratory testing has been completed.
This does not provide an immediate requirement for field support, Some six
ronths will be required to clean up the laboratory and field aspects of

F.E. 513 and DRKL could concelvably have a requirement for field testing of
detection devices.

6. It must be borne in mind that, in the absence of & routine re-
guirement for the field assessment of disseminating devices, it is diffi-
cult to lay down & continuous field research programme, The necessity for
the latter can change rapidly as results from laboratory investigations
become available. Indeed they can change as a result of field testing
since many new factors have come to light when simple field experiments
have been carried out. The requirement for field research will always exist
and fa priori" requires experienced personnel and know-how, A4s previously
stated this exdsts at SES and if this is niot to be lost then 1t seems logi-
cal that any conscolidation of DRB effort that may be required should take
plece at SES,

Te The BW research facility at SES has been bullt up to study the
behavior of airborne bacteria with a view to developing a capability of
naking an unbiased appraisal of the BW threat. Iven with the small staff
available 1t is considered that SES could still continue to make worth-
while contributions in this area. The laboratories aré well equipped for
such investigations and the total staff capable of utilizing this equipment
to the fullest are seven in number, that is, three professionals and four
research type assistants. All aspects worked on in the past few years
could not be carried on and efforts would be concentrated on the general
problen of factors effecting the survival of airborne bacteria, Details of
the programme are attached in Appendix 1,

(B.J. Perry)
Supt./Research

(4.J. Fish)
H/Planning and Reporting Section

Attach. ~ Appendix 1

BJIP/gw
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Appendix 1 to
SES 1800-1 (S/R)
Vated 29 Junuary, 1962.

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

B RESEARCH AND FIFLD PROGRAIZG

PROBLIM

To establish whether it would be possible to produce z BY hazard
over large areas with aerosol relesses from an upwind source,

laboratory Programme

Bring drum studies to stage where decay patterns can be reproduced
and the degree of variebility is established. This would include
. cleaning up our commnitments in the Standard Drum programme and in par-
ticular completing the check of the methods of introducing the aervsol
into the drum.

Establish a firm picture of the decay of 3SM aerosols under a vari-
ety of RH and temperature conditions. This should only require putting
together 211 data now available. Don Lyon has mede a study of one large
series of SM drum trials. HMore recent runs should be collated with this
esrlier series.

Carry out decay runs with the E4 spray aerosol in new drum over
extended periods for comparison with Collison aerosol,

Determine the effect of small scele fluctuations of RH «nd temper-
ature such as oceur in the field on the loss of viability of organizns.
Met. Section are ready to recommend conditiona,

Continue work on mutrition and protective additives to deterwine
whether worthwhile increase in the survival of bacteria &t nipht and
in sunlight could be expected from use of such procedures,

Continue the study of the effect of age on the virulence of air-
borne bacteria,

An eye should be kept on the development of dried bacteria and
the biological stability of thess powders.

Field Programe

Fxamine the degree of loss of bacteria during dispersal and during
the first fow minutes of aerosol travel {e.g. Local Trial 288) when
dispersed from & variety of availasble sproy devices to include 1f pos-
sible the spray heads being developed for aircraft and drones. Do
this with a variety of organisms including pathogens.

Check findings of F,E. 513 with other organisms including patho-
gens (e.g. Dugway trials).

Check findings of F.E. 513 when time of travel is increused to
naximum night travel,

Complete comparison of the two tracers SL and EG,

Check in the field any method of increasing survival of bacteria
provided it has shown success over a range of organiams in the labora-
tory.
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Field Programme {continued)

Combine with these field trials the testing of detection devices,
such as being developed at DRCL,

Reep in mind the possibility of dried bacteria becoming & feasible
BW weapon charging,

The objective of such a combined laboratory and field programme
would be to determine the likely loss of organisns by death from the slurry
to the target. From this can be judged the logistic possibility of attack-
ing lerge areas with BY aerosols., A paper study of this type has been rade

by ORG in the U.S. but many of tho assumptions wore based on very little
data -
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SES 1800« 1 (CS)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

17 January, 1962,
TO: Supt/Research

We spoke some time in November concerning a thorough
review of the BW programme here at Suffield. 1 think this
should be done right now and should include many things:-

(a) The future of the present work, both in the laboratory
and in the field;

(b) The future of the operation of any work here with a limited
~staff, bearing in mind that Maltman is away for two years,
Lejeune is likely to apply for educational leave, etc,

{c}) What is the wisdom of embarking on an entirely new
field of virus work? Is it justifiable on Canada's behalf
and if so, how should it be carried out? Should it be done
as a joint programme with DRKL or should we re-build
facilities and staff here at Suffield? If this is contemplated,
what sort of programme is envisaged in, let's say, five
years?

Would you please go into this in as fine a detail as you can,
taking Mr. Fish into your confidence.

I am attaching two notes, one from Maltman which he prepared
for me before he left, and a communication from DAR indicating
that HQ, themselves, are making a review of their whole programme,
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I would like to be able to discuss this with the staff concerned
here, well before Vavasour's visit and [ would suggest that, if possible,
your review should be completed by the 25th of January.

S
w;
: éx2¢
{A. M. Pennie)
Chief Superintendent
AMP/ad
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CONTEMPLATED SHIFT IN EMPHASIS OF BW PROGRAMME TO VIRAL AND RICKETTSIAL
AGENTS.

A Tripartite recommendation has urged that more research

emphasis in BW shouldbe placed on V & R agents. It is recommended that

all ground work required for personnel, laboratory equipment and building

facilities for the new research area be studied in the near future. ‘The

following is suggested as a guide in determining the reouirements involved

in V & R resezrch.

Programme and Personnel - ie & Reseavele vawsT be a 180 “‘jﬁﬁt'

A. Professiongls:

Viro‘ogist are going to be difficult, if not impossible, to
obtain in the near future under the present salary schemes, As a result
a training programme in modern research techniques in V & R agents must
be considered for the professional staff now engaged in BW research at S.E.S.
These individuals might then form the nucleus of a V & R section. Purther
professionsl staff requirements will also be necessary, since production of
the apgents and associated testing will inerease the research work load., There
may be a possibility that V&R agents may be obtained elsewhere., If this is
theé case some reduction in the production requirements may be made. However,
it must be kept in mind that it would be advantageous to have your own pro-
duction facilitiesjsince this would give the resezmch worker control of agent
production and allow more rapid modifications of techniques to ensure better

yield and stability of the agent concerned. Further, it provides an oppor-

tunity for the scientist to conduct basic studies on factors required to
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produce the agents for specific-yaepertieﬁ to determine the best assessment

systems, It would also be of great advantage to have a Bio-chemist as one membe
of the professional staff, whose main basic resezech area would be concerned
with the chemistry of the agent host relationships.

The following research scientists would then be recuired:

1. One scientist be required to study the most promising metheds

of agent vroduction, His group could also engage in associated viral studdes
ard- genetics with the main aim to "tailor make'™ virus aqenté for specif;ed
purnoses,

2. " Two scientists for research in assessment problems. This

group wald work in ¢lose conjunction with the production_group.

3. The Aerosol Group —- two scientists to study factors affecting
the stability and infectivity of V&R aerosols,

L. The Bio-chemist previously mentioned will alsc serve as a con-
sultant for the other resemech groups when required.

B. Technicians:

The technicians involved in work with V&R agents should consist
éf individusls who have the mert al cavacities to learn quickly techniques that
will be reéuired in the research programme, These technicians should include
not only those routine in virology but also those that could profitably be;:sed
in fields of Biochemistry and Pathology. The absolute minimum of three

technicians ver scisntist would be requied. Since we have technicianfs in the

Bacteriology Section at presenigy who are not familar with V&R techniques, it
will be necessary to institute a training programme. Those who are not

satisfactory in this typve of work will not be of much use to the Section.
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Besides the scientists and technicians involved in V&R studies,
consideration must alsc be given to increasing staff in wash-up procedures

(since this is very critical) and also to provision of animal attendants.

Laborat.ory Equipment and Building:

Safety dictates that the presgsent section facilities are not
adequate for research with pathogenic V&R agents. This is particularly true
for aeroscl research, since the aerosel equinment at vresent is known to leak,
There is always a danger vhen working with pathogenic viruses, that an individual
may contact the disease and spread it to other members in the building, unless
stringent nrecautions are taken in building design and in handling techniques,
In addition, there is always a danger of accidental spills. In the present
building such an accldent might be very dangerous to all individuals in the
building, Therefore, it is recommenfled that a special builiing be designed
which would take into account the type of research which would be conducted,

and which would provide adequate safety for individuals engaged in the pro-

gramme,
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CONFIDENTIAL

DRBS 1800-1 DAR

OUR FILE REF. .00 e aiasreinsansrasserannssioanisies

DEPARTMENT OF NATIONAL DEFENCE

DEFENCE RESEARCH BOARD

CANADA

Ottawa, Ontario,
8 Jamuary 1962.

Chief Superintendent,
SES,.

To be opened only by Mr, A.M, Pennle

BW_Programme at SES

1. The departure of J.R. Maltman for further educational
training makes it imperative to review the B.W. work at SES,
CSc¢ and € of E agree with this,

2. Could you receive Mr. Vavasour on 31lst January and 1st
February to conduct a detailed review of the situation in Biological
Warfare research at SES, particularly in relation to the value

of the field experiments conducted in the last few years, and

the requiremsnt for field experiments in the next few years.

3. You and I have discussed this informally before. If
the paper Mr. Vavasour writes shows a very low requirement for
field experiments, then I will very likely recommend moving the
laboratory aspects of B.W., to the East, such field experiments

as necessary being conducted by "safari". You may therefore
discuss any implications of such a hypothetical move with Mr.
Vavasour. On the other hand, you would presumably not wish it

to be knoun at SES that such a possibility is even contemplated -
hence the "to be opened only by..."

CRAAfforpo
.«//
for Chairman, Defence Research Board.

100M—11-40 (56—237)
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e SES 1800- 1 {CS8)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

17 January, 1962.
TO: Supt/Research

We spoke some time in November concerning a thorough
review of the BW programme here at Suffield, I think this
should be done right now and should include many things:-

{2} The future of the present work, both in the laboratory
and in the field;

(b)  The future of the operation of any work here with a limited
staff, bearing in mind that Maltman is -away for two years,
Lejeune is likely to apply for educational leave, etc.

{c) What is the wisdom of embarking on an entirely new
field of virus work? Is it justifiable on Canada's behalf
and if so, how should it be carried out? Should it be done
ag a joint programme with DRKL or should we re-build
facilities and etaff here at Suffield? If this is contemplated,
what sort of programme is envisaged in, let's esay, five
years?

Would you please go into this:din as fine a detail as you can,
taking Mr. Fish into your confidence.

I am attaching two notes, one from Maltman which he pxepared
for me before he left, and a communication from DAR indicating
that HQ, themselves, are making a review of their whole programme,
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1 would like to be able to discuss this with the staff concerned
here, well before Vavasour's visit and I would suggest that, if possible,
your review should be completed by the 25th of January,

(A. M. Pennie}
Chief Superintendent
AMP/ad
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SES 1800-1 (BACGT)

',_“ __,r'/(_/(..\

28 December 1961

Chalrmasn,
Defence Hesearch Board,
OTTAWA, Ontaria.

Attention: J.F. Cockburn

SUBJECT: Informal Reports on BW Programme

1. Reference is made to your DRB Teletype
No. 1948, received at SES on 28 Uecember 1961,

2, Enclosed please find 12 additional coples
of the "Review of Bacteriology Programme since September 1961
to December 1961™, end are sorry to have caused you this

inconvenience. y
J.R. Maltman
JRM/sp for Chief Superintendent

Enel. - Confidential

-
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SES/JBO0-1 (BACT)
L. Al

22 December 1961

Chairnman,
Defence Research Board,
OTTAWA, Ontario.

Attention: J.F. Cockburn

SUBJECT: Informal Reports on BH Programme

1. Reforence is made to DRBS 1800-1 DAR(B&C), dated
17 February 1961, and DEBC 906-300/0 & DRB 904-31/0 (DSIS 3), dated
19 October 1961.

2. - We are enclosing two dosen coples of the "Review
Bacteriology Programme since September 1961 to December 19617, for
circulation to the Comuittee Members and D.R.K.L.

3. We are also enclosing three (3) copies of the sbove
for circulation to D3IS for onward transmission to: The War Office -
1 copy for DPR and 1 copy for D/MRE; and DRS, Wash, - 1 copy for

Mr. R. Holmes.
} X/. //4!/ ;-a-h e
J.H. Maltman
JBRM/sp for Chief Superintendent

Enel. - Confidential
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SES 1800-1 (BACT)
CONFIDENT TAL

SUFFIELD EXPERIIENTAL STATION
RALSTON ALBERTA

REVIEW OF BACTERIOLOGY PROGRAMME SIMCE SEPTENBER 1261 T0 DECEMBER 1261

STUDIES O AFROSOLS OF BACTIRIA

THE EFFECT OF ADDITIVES AND MECHANISH OF DEATH

1. Practical Investigations:

Protection of Aerosols Disseminated from Bacterial Slurries: i
(PROJECT - D52-18-50-04)  (CONFIDENTIAL)

Studies of the addition of chemical substances to bacterial
cultures to enhance the swvival values of cells in air suspension has
been suspended in order to study the discrepancies in the operation of
the Toroid drums, For the same reason the influence of temperature and
relative humidity on the survival of the viabvility of bacterial aerosols
has been suspended, .

The Effect of Preconditioning Aerosgls on the Survival of Airborne

Bacteria: -

’

A study is being conducted to determine whether or not the
viable recovery values of aerosols of Serratia marcescens are affected
by preconditioning the aerosols prior to their entry into the drum.

Preconditioning entails the mixing of Collison generated
aerosols with alr which is precanditioned to the same temperature amd
relative humidity as the air in the drum, In this way there will be
no sharp temperature and relative humidity gradients develop when the
preconditioned aerosol enters the drum,

When Collison generated aerosols are sprayed directly into
the drum, equilibrium conditions are attained with the temperature and
relative humidity which exist in the drum,

Preconditioning the aerosol with 250 litres of adr increases
subseguent viable decay. Lower decay values are obtained when the
aerosols enter the d rum wi”lout precoenditioned air., The deleterious
effect is apparent only when the conditions of relative humidity are
below approximately 50 ver cent,

2. Basic Investigations:

Mechanisms Involved in the Death of Aerosolized Bacteria and Mechanisms
of the Protective Effects of Spray Additives:

The additive programme in this project area has also been
suspended in order to determine the role of nutrition on the survival
of airborne bacteria. '

Strains of Escherichia coli and S. marcescens were grown in
complex media such as tryptose amd peptone yeast extract broth as well
as in a chemlcally defined medium, Cells, after washing and reconstituting
in distilled water were aerosolized through a Collison into a rotating
steel drum at a temperature of 80°F and 35% relative humidity, Samples
of the aerosol were collected in Shipe impingers at intervals over a five
hour period, and. the number of viable organisms detemined in the impin-
ger fluid,
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To date, it has been found that organisms grown in a chemically
" defined medium have the ability to survive after aerosolization to a much
greater degree than those grown in more complex media, It has also been
noted that the age of the cells when sprayed is an important factor,
Cells from 72-hour cultures showed a 4-log increase in recovery over
those from fresh 24~hour cultures,

It is proposed to study differences between cells grown in
chemically defined media and more complex media. By the use of additives
and depletions, an attempt will be made to determine which compounds in
complex media render the bacterial.cells more sensitive to serosol
swvival, In this way it may be possible to determine mechanisms res-
ponsible for increased sensitivity of certain bacteria to aerosolization,

T1, STANDARD REFERENCE AFROSOL TESTING TECHNIOQUE: (CONFIDENTIAL)

This project is a Tripartite Agreement set up to establish
baseline information concerning the characteristics of several aerosol
testing systems installed in: M.R.E., Fort Detrick, D.P.G., N.B.L.,
and 8.E.S.

All phases of Tests 1, 2, and 3 have been completed, and the
results were discussed at a Working Party Meeting at Fort Detrick on
September 18 and 19, 1961,

The summary results of these Collaborative Tests are as follows:

Results of Test 1 indicated that the eguipment, techniques and
procedures outlined were satisfactory. Estimates of total, physical and
biological decay with mixed aerosols of S. marcescens and Sarecina lutea
were sufficiently similar to encourage furtheér testing.

Test 2 compared the physical decay of killed Pasteurella
tularensis cells tagged with P3p, up.to 22 hours following dissemination
at 70°F and 20, 50 and 80% relative humidity, Satisfactory comparisons
were obtained.

Test. 3 compared physical and biological decay of P. tularensis
at relative humidities of 50 and 80%. Physical decay of killed P3; tagged
P. tularensis again showed a high degree of consistency for all the par-
ticipating laboratories. The death rates of P. tularensis in four labora-
tories were similar, while results in two laboratories were appreciably
different. .

The death rates obtained by S5.E.S. were considerably higher
than the averare of the other participating agencies. N.B.L. found a
much lower death rate. Reasons for these discrepancies were believed to
be the method of preconditioning the aerosol at S,E.S., and unsatisfactory
assay of radiocactivity at N.B.L.

Tt is planned to conduct Test 4 using Brucella suis, in.ngruary
1962. Future Collaborative tests will undoubtedly involve infectivity
comparisons.

III, TRIALS:

Local Trial No, 288 - "A Test of a Procedure for Comparing the Collison
and E, Aerosol Disseminators in the Field at Nightl, (CONFIDENTIAL)

To date, four trials have been carrled out. No report will be
issued until a sufficient number of trials have been completed.
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Dugway Proving Ground - Suffield Experimental Station Trials:

At the present time the S.E.S. Bacteriology Section is engaged
in & joint effort with D.F.G. .to determine the biological decay rates of
P, tularensis when it is released in the field from an aerial line sourcs,
and to examine the infective capacity of this agent. Results of these
triazls are not available at the present time, :

THE FFFECT OF SOLAR RADIATION OF MICROBIAL AEROSOLS:
(PROJECT - D52-18-50-0L) (CONFLIDENTIAL )

There has been no progress in this quarter, due to other labora-
tory and trial committments.

MICROBIAL TNFECTICMS: (PROJECT - D52-18-50-04)  (CQMFIDENTIAL)

The study of permeability changes in bacteria after desiccation
is being conducted in attempts to determine the role that permeability
change plays in the reduction in infectivity. The effects of desiccatioen
produced by aerosolization and airborne storage of Klebsiella pneumoniae
has been used in conjunction with lysozyme to study cell wall permea=-
bility change. These results were given in the last Progress Report.,
Preliminary studies indiecate that Pasteurella pestis also becomes sen-
sitive to lysozyme after air suspension. -

4

Measurements of increases in permeability of bacterial cell
walls and cytoplasmic membranes after desiccation have also been noted
using film drying techniques, and measuring phosohatase activity and
"eakage" of bacterial material after reconstitution,

K. pneumoniae show increased phosphatase activity particularly
during the first 24 hours of drying., Smaller increases in phosphatase
activity are noted when the drying times are prolonged. There appears
to be little difference in ovhosphatase measurements obtained when cells are
dried at a relative humidity of 20% and 80%. -Standard density prepara-
tions of dried Staphvlococcus aureus show progressive increase in phos--
phatase activity in drying periods from O to 21 days.

Measurements of the "leakage! of 260 mu absorbing material from
K. pneumoniae after the washed cells have been dried in films and recon-
stituted in distilled water, have been noted. "Leakage' of bacterial sub-
stances from the cells is most pronounced when the cells are dried under
conditions of high relative humidity, although higher survival values
are obtained under these drying conditions.

The "eakage" of substances from P, pestis after desiccation
and reconstitution in distilled water are aprroximately ten times the
values obtained with K. pneumonize, The appreciable permeability
changes noted in P, pestis are of interest because of the known decrease
in infectivity when the cells are dried in the aerosol state.

Infectivity of Young and Aged Aeroseols:

The effect of aerosol age (0.25 to 12 houwr) on the respiratory

infectivity of Klebsiella aerosols in mice has not been appreciable.

The great variation in sensitivity and resistance of the mice to this
pathogen make moasurements of infectivity difficult. Part of the host
variation appéars to be the result of non-specific resistance due to
opsonizing activity which can be readily induced in animals whose past
history shows considerable lung contamination with microorpganisms
derived from dusts dispersed from soil and faecal material.. Evidence
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| of this non-specific resistance is seen in the decrease in viable

i numbers of Klebsiella from the lungs of mice compared to little or

- no reduction in numbers in mice without increased non-specific
resistance. Specific immunization of mice leads to ranid decreases
in number of Klebsiella in the lungs of the test animals, The
decrease in viable counts in the lungs of mice is due mainly to kill
in the lung sites since P3; tagged cells are cleared very slowly
from the lungs. Reduction of 509 of the original Pi; count values
takes 17-18 hours in mouse lungs whereas a 50 to 60% reduction in
viability of the bacteria occurs in one hour in immunized mice!

It is proposed to continue this program with other bacterial
pathogenes, P, pestis is considered to be the pathogen of choice
since it is unlikely to be as dependent on opsonizing materials in
the host as Klebsiella. In addition, revmorts in the literature indicate

infectivity of P. pestis acrosols may decrease within 45 minutes of
aerosol age,

. : : I
‘;—/- P./ /;/yz‘/’:-- g
e’ '
J.R, Haltman
JRM/sp for Chief Superintendent
22 December 1961
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SES 1830-1 (BACT)

i — ,4125

-~ {

8 Sopteomber 1961

Chairman,
Defence Research Board,
OTTAWA, Cntario.

Attemtion: J.F. Cockburn

SUBJECT: Informal Reports on BY Programme

1. Reference your DRBS 1800-1 DAR(BXL), dated
17 February 1961.

2. We are enclosing two dozen copies of the "Review
Bacteriology Programme since May 1961 to August 1961", for
distribution to the Committee Hembers and D.R.K.L.

J.R. Maltman
JRA/8p for Chief Superintendent.

fowEipanrisl  HITRAMENT
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IN REFLY PLEASBE QUOTE

s _SES 1800-1_ {BACT)
o DEFENCE RESEARCH BOARD
, CONFIDENTTAL
' - SUFFIELD EXPFRIMENTAL STATION
DPEPARTMENT OF HATIQNAL GEFENCE RALSTW AIBERTA

| CANADA

REVIEW OF BACTERIOLOGY PROGRAMME SINCE MAY 1961 TO AUGUST 1961

STUDIES ON AEROSOLS OF BACTERIA

I, THE EFFECT OF ADDITIVES AND MECHANISH OF DEATH:

1, Practical Investieations:

Protection of Aerosols Disseminated from Bacterial Slurrles

(PROJECT - D52-18-50-04)  (CONFIDENTIAL)

provide comparable protection., Both combinations were superior to

This work was interrupted by the Halifax trials and will
be continued in the next quarter,

2. Basic Investigations:

Mechanisms involved in the Death of Aerosolized Baeteria and Mechanisms
of the Protective Effects of Spray Additives:.

These studies will begin again on a small scale in the next
guarter as some staff is now available for this project.

1I. INFLUENCE OF TEMPERATURE AND RELATIVE HUMIDITY ON THE VIABILITY OF
BACTERIAL ARROSOLS:  (PROJECT - D52-18-50-04)  (CONFIDENTIAL)

" Laboratory experiments with mixtures of Serratia marcescens
(8M) and the tracer organism Sarcina lutea (SL) aerosolized from the
Collison spray without protective additives, are being carried out to
screen the effects of temperature and relative humidity over wide
ranges, and to relate these results to those obtained in Field Experi-
ment 513.

A single Field Trial FE 513-19 was carried out on 26, April,
1961.

The Planning and Reporting Section are now analyzing the
data of FE 513, together with the accumulated laboratory data. It is
hoped that this analysis will provide information which will indlecate
whether or not to continue the present series of 1aboratory-f1e1d
comparisons.

IIT, COMPARISON OF THE TOTAL DECAY (SIOLOGICAL AND PHYSICAL) OF AEROSOLS
OF SARCINA LUTEA WITH PHYSICAL DECAY OF TAGGED KTLLED SARCINA LUTEA:
(PROJECT - D52-18-50-0L)  (CONFIDENTIAL) -

This study has been completed, The total (biological plus
physical) decay of living SL was not measureably greater than the
‘physical decay of dead Py tagged SL.

In a number of experiments dead Py, tagged Pasteurella
tularensis showed physical decay values that were similar to those
obtained w.th SL,

s.15(1)

BOM—3-52 {B8-337%)
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STANDARD REFERENCE ARROSOL TESTING TECHNIOUE: (CONFIDENTIAL)

This project is a Tripartite Agreement set up to establish
baseline information concerning the characteristics of several aerosol
testing systems installed in: HM.R.E., Fort Detrick, D.P.G., N.B.L.,
and S5.E.8S.

‘Tests No. 2 and No. 3 have been completed in this quarter.
The objective of Test No. 2 is:

To compare Tripartite reference standard aerosol testing
systems on the basis of recovery and physical decay of Paz labelled
cells (dead P. tularensis) at each of three levels of relative humidity
(70°F, relative humidity 20, 50, and 80 per cent).

The objective of Test No. 3 is:

To compare Tripartite reference standard aerosol testing
systems on the basis of recovery and decay (viable and physical) of
aerosols of viable P, tularensis at each of 2 levels of relative humidity
(70°F and 50, and 80 per cent relative humidity).

The results of all Reference Standard Aerosol Tests will be
discussed at a Working Party Heeting at Fort Detrick, on September 18
and 19, 1961. ’

TRIALS:

V1.

Local Trial Mo, 288 - '"A Test of a Procedure for Comparing the Collison

and E, Aerosol Disseminators in the Field at Night".  {CONFIDENTIAL)

To date, three trials have been carried ocut, HNo report will
be igsued until a sufficient number of trials have been completed.

Local Trial No., 289 - "To Determine the Effects of a Simultaneously

Released Smoke Cloud on the Survival and Assessment of a BG Aerosol!.

{CONFIDENTIAL)

Visual aid of smoke was recuired in the Navy Trials conducted
at Halifax. The trials completed in this quarter indicated no inter-
ferring effects on viability, sampiing and assessment of BG epores.

Field Trial No. 539 -~ '"To Determine the Protection against BW Aerosols

Provided to a Destroyer Escort by a Combined Positive Pressure NBCW
Filter System fitted to the Citadel', (PROJECT - A12-82-20-21)

(UNCLASSIFIED)

Seven trials were successfully completed between the 19th and
26th June, 1961, A formal report is now being prepared by the Planning
and Reporting Section, S.E.3.

THIT EFFECT OF SOLAR RADIATION OF MICROBIAL AFROSOLS:

(PROJECT - D52-18-50-04)  (CONFIDENTIAL)

There has been no progress in this guarter, Work will start
again in this research area in conjunction with studies on the mechanisms
involved in death of airborne bacteria, and the role of protective spray
additives,
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MICROBIAL INFECTIONS: (PROJECT - D52-18-50-04)  (CONFIDENTIAL)

1, Reactivation of Infectivity:

The results of previous experiments suggested that meta-
bolic repair of dried Staphylococci after reconstitution in broth was
required for a return to more normal infectivity values.

Further work with dried Staphylococci has revealed that this
reactivation doés not occur if the cells are washed with distilled
water or phosphate buffer prior te film drying. In view of this latest
information it would apnear that some substance(s) on the surface of
the unwashed cells before drying could possibly increase the cell per-
meability so that host substances normally excluded from vital cell
areas can gain entry after a history of desiccation. The metabolic
requirement previously noted could then be the time necessary to allow
a return to normal permeability.

2, Lysoz?me Effects:

Preliminary studies had indicated that lysozyme resistant
Klebsiella pneumoniae became sensitive to the bactericidal effects of
this enzyme after aerosolization and storage in the airborne state.
It was also shown that reconstitution of these cells in buffer before
addition of lysozyme reduced the lethal effect.

’

Further study has revealed that aerosols generated from
culture show a progressive increase in sensitivity to lysozyme when
stored at increasing humidity (20-80%). The same lethal effect of
collecting the aerosols in lysozyme solution is noted when the cells
are washed and fisseminated from sterile broth, but this effect is
greatly reduced if distilled water is used to wash the cells prior to
aerosolization in distilled water.

When 6% W/V inositol is added to the culture prior to genera-
tion of the aerosols, the hichest recovery values on collection of the
cells in lysozyme solution occurs in aerosols previously stored at
intermediate relative humidity. However, the ratioc of the recovery values
of inositeol protected/unprotected cells reveals that as the humidity in-
creases, the protective effect also increases.

The mechanisms involved in sensitizing the airborne cells to
lysozyme anparently is related to permeability changes in the outer wall
layer, the role of the spray additive providing some protection to this
layer at intermediate and high humidity, but not at low relative humidity.

3, Infectivity of Young and Aged Aerosols:

No progress in this quarter on the effects of aerosol age
on the respiratory infectivity of Klebsiella aerosols. Construction of
temperature and humidity controlled facilities to house this aerosol
equipment has been completed. Studies in this project area will start
again in the near future,

(J.R. Maltman)
JRM/sp for Chief Superintendent
& Sept. 61
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SES 1800-1 (BACT)

é/f’/f{/

19 April 1961

Chairman,
Defence Research Board,
OTTAWA, Ontario.

Attention: J.F, Cockburn

Subject: Informal Heports on Bif Programme

1. Reference your DRBS 1800-1 DAR(B&LC), dated 17 Feb-
ruary 19561.
2. - We are enclosing two dozen copies of the “"Review of

Bactericlogy Prograwmme since January 1961 to April’ 1961",
for distribution to the Cormittee members and D.R.K.L.

{J.R. Maltman)
JRH/sp for Chief Superintendent
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IN REPLY PMLEASE GQUIOTE

SES 1800-1 (BACT)

DEFENCE RESEARCH BOARD .
CORFIDENTIAL

SUFFIELD EXPERIMENTAL STATION

DEPARTMENT OF RATIONAL DEFENGE RsISTON 5 alBRRT &

I

11,

iII.

CAMNADA

REVIEW OF BaCTERIOLOGY PROGRAMME SINCE JaANUARY 1961 TO APRIL 1961

STUDIES ON ~EROSOLS OF BACTERIA

THE EFFECT OF ADDITIVES NP MECHANISM OF DEATH:

1. Practical Investigations:

Protection of aerosols Disseminated From Bacterial Slurries:
(PROJECT - D52-18- 50-04) CONFIDENTIAL
l’

In the absence of light the most effective additives to
date are - (w/v). At high
temperature h 11t)” the highest morta® ity occurs
when cells of Serratla marc»scens are agrosolized from slurrics
without additives. The above additives provide excellent protection
under these meteorological conditions,

Protection, although appreciable, is somewhat less be-
tween 60-70% RH, Combinations of other additives-are being tested
for greater protective effect in this range of humidity,

2. Basic Investigations:

There has been no further progress in this quarter on .
basic studies concerning the mechanisms of the protective effects
of spray additives on airborne bacteria and the mechanism of death
of aerosolized bacteria, These studies will start again when
staff is available,

INFLUENCE OF TEMPERATURE A4ND REZ&TIVE HUMIDITY ON THE VI.BILITY OF

BaCTERIsL AEROSOLS: {PROJECT ~ 1352-18-50-04) (CONFIDENTIAL)

Mixtures of Serratia marcescens (SM) and the tracer organism
Sarcina lutea (SL) aerosolized from Collison spray without protective
additives in the absence of light serve as a screening method to de-
termine the effects on -iability over a wide range of temperature
{20-90°F) and relative humidity (20-95%). The data obtained will form
a basis for comparison with rusults obtained in F.E. 513 (A Field
Investigation of the Downwind Survival of Bacteria at Night).

Weather conditions have not permitted any field trials
(F.E, 513) to date in this guarter.

COMPARISON OF THE TOTAL DECAY (BIOLOGICAIL AND PHYSICAL) OF AEROSOLS .-
OF SARCINA 1LUTEA WITH PHYSICnL DECAY OF TaGGED KILLED SARCINA ILUTE4:
(PROJECT - D52-18-50-04) ( CONFIDENTIAL) '

Aerosols of SL disseminated into toreid drum by Collison
spray show no appreciable decay over a twenty-two hour period. These
results are based on the ratio: viable SL/tagged SL of aerosol samples
collected in AGI-6/15 impingers charged with gelatin saline,

s.15(1)

1M —17-F-56 (56-2%19)
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IV. STANDARD REFERENCE AEROSOL TESTING TEGHNIQUE: (CONFIDENTIAL)

>

_ This project is a Tripartite Agreement set up to establish
base}lne information concerning the characteristics of several aerosol
testing systems installed in: H,R.E., Fort Detrick, D.P.G., N.B.L.,
and 5,E,S.

The work at S.E.S. on this project started in December 1960
after completion of a temperature-relative humidity controlled room
in which the aerosol testing equipment is housed.

The three phases of Test No. 1 have been completed in this
quarter. The objectives of the three phases of Test No, 1l are as
follows: ‘

1, To determine the time required to achieve various conditions of
temperature and relative humidity within the test system and to
determine the reliability of the equipment in maintaining these
conditions,

2, a) To obtain estimates of level of recovery at several early
cloud ages employing mixed aerosols of Serratia marcescens
and Sarcina lutea.

b) To obtain estimates of trial-to-trial reproducibility of
level of recovery at each of the early cloud ages.

c) To estimate the effect of jet number on recovery level,
3, To obtain cstimates of trial-to-trial and within-trial reproduci~
bility of viable level of recovery, total decay, physical decay,

and bioclogical decay with mixtures of two simulants, 5. marcescens
and S. lutea, over a five-hour period.

V. LOCAL TRIALS:

Number 288 - "a Test of a Procedure for Comparing the Collison and
and E; dcrosol Disseminators in the Field at Night
{CONFIDENTIAL)

Differences in SM/SL ratios have been observed in the field ¢
experiments using an E, disseminating device and in the laboratory
experiments using the éollison Spray.

The contributions of these spray devices as possible deter-
minants of the differing SM/SL ratios are under test in the field,

To date one trial has been carried out, A report will be
prepared by the Planning and Reporting Section when these trials are
completed,

Number 289 -~ "To Determine the Effeccts of a Similtanecously Released
Smoke Cloud on the Survival and Assessment of a BG
Aerosol" (CONFIDENTIAL)

. Visual aid of smoke clouds may be necessary in the Navy Trials
to be carried out off the coast of Halifax,

The present trials were designed to determine if the smoke
concentrations required will interfere in any way with the viability,
sampling and assessment of Bacillus globigii (BG) spores,
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Two trials have been completed in this quarter. Cloud widths
at 500 yards were 200 to 280 yards, Bacterial concentrstions of 1000
to over 100,000 viable cells per litre of cloud were obtained with or
without smoke,

Vi, THE EFFECT OF SOL-R RADIATION ON MICROBIAL AEROSOLS:
- {PROJECT - D52-18-50-04) ( CONFIDENTIAL)

Further screening studies have been conducted concerming
additives that provide protection to aerosols of 5. marcescens subjected
to solar radiation. The best additives for this purpose are still:

a) DNA in conjunction with inositol and alizarin Red,
b) DNA in conjunction with thiourea and Orange G.

VII, MICROBIAL INFECTIONS: (PROJECT ~ D52-18-50-04}) (CONFIDENTIAL)

1. Reactivation of Infectivity:

Reactivation of infectivity of film dried staphylococei
has been accomplished when the cells are rcconstituted in broth
and held at 379C without multiplication before intravenous injec-
tion into mice, ‘

Dried staphylococci reconstituted in broth and held at
70C show little if any reactivation of infectivity,

The results suggest that metabolic repair of the orga-
nisms which suffer sublethal injury due to desiccation and re-
hydration procedures can be considered to be one of the controlling
factors in infectivity studies with dried staphylococci,

2. The Effect of Host Tissuc Constituents on the
Survival of l‘crosolized Bacteria:

Lysozyme Effects:

Initial experiments show that the high tolerance of
Klebsiella to lysozyme decreascs ap;reciably when acrosolized cells
are sampled into impingers containing 1-50 ng/ml lysozyme in phos-
phate buffer pH 6.2,

Return of tolerance to the bactericidal effect of 1ly-
sozyme occurs when the lysozyme is added to the buifer within 10
seconds after sampling the acrosol, The results suggest the
tentative conclusion that permcability and rehydration are factors
of concern in thess studies,

3. Infectivity of Young and iged Acrosols

There has been no progress in this quarter on the effects
of acrosol age on the respiratory infectivity of Klebsiella aerosols
due to construction of temperature and humidity controlled facili-
ties to house this equipment.

{Q K el T
" J.R., Maltman)
18 april, 1961 for Chief Superintendent
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SES 1800-1 (S/R)

2), February, 1961.

Chairman,
Defence Research Board,
QTTAWA, Ontario.

Inforual Reports on BW Programme at SES

Reference DRBS 1800-1 DAR(B and C) dated 17 February,
1961.

1. We appreciate the points raised in your letter of the
above mentioned reference. We will undertake to produce informal
progreas notices on our BW research programee at four monthly inter-
vals. The first of these will be prepared at the ond of April 1961
since Mr. Davids, during his recent visit to the. East, briefed the
Advisory Committee on the present position of the programme.

(B.J. Perry)
for Chief Superintendent

BJP/gw
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QUR FILE REF. DRBS 1800-1 DAR(B&,
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DEPARTM\E’NT“OF""’N\‘}‘TIONAL DEFENCE

' \6”' \.\\'{\SE“,‘\‘X
o DEFENCE RESEARCH-EOARD
CANADA, E.QT.E"C
Ottawa, Ontario,
17 February..l?él. v e
T S - S,
Chief Superintendent, { SN _ o
S5 LT TR

Informal Reports on BW Programme at SES

1. At the recent meeting of the Advisory Committee on
BW Research at DRKL, many of the members stated that it would
be extremely useful to have some type of informal progress
report on the BW programme at SES since at present, they

have no satisfactory way of keeping up-to-date with the work
at that station., Mr. Currie of DRKL informed the Committee
that such reports would be very useful for the DRKL staff
also and that he had actually discussed this matter informally
with Mr. Lamb before the last Tripartite Conference, Mr,
Lamb had agreed to supply a brief quarterly summary of the
Suffield BW programme to DRKL and DRB Headguarters.

2. It is obvious that a reporti of this k:md which
could be quite informal in nature and need cont.ain a minimum
of experimental detail, would be very useful to many people.
Would you therefore please consider whether you could undertake
to write such an informal report on a quarterly basis., If so,
it is suggested that about two dozen copies could be sent to
this office for distribution to Committee members and to DRKL.

Alternatively, you could send a few copies direct to DRKL and
the balance to this office.

< GU“M' ""f é‘&w F. Caww
(7 j“‘
for Chairman, Defence Research Board.

; 2
' Z OL’( Ceon %éﬁﬂ( cln /
i '%55" . |
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Qur FiLE REF. DRBS 1800~1,

DEPARTMENT OF NATIONAL DEFENCE

43
T DEFENCE RE
CANADA \ =
) )
A

H BOARD

AN -
E@? =2 T D Ottawa, Ontario,
L EE o TS0 7 February 1961.
e == oo 55 e i T
&z = :3@ Trevi s e “C"S_‘t
z CS/SES @;:".«,J,.._...“ ‘@ "L:':EL/" "Eci‘_:i&"“:"t 1
CS/DRCL/AKL ‘\‘_’/H‘_f &f k) > : /s _.a—j-——_:::_ —ll
Insect Pests in Shipments t6 China
1. Attached is a list of insects and plant diseases

which was submitted by China to the Plant Protection Division
of D of A, Canada is required to certify the absence of all
these pests and diseases in wheat and barley shipved to China.,
D of A sent us this list as being of possible interest fron
the point of view of susceptibility to various kinds of anti-

crop warfare.

for Chairman, Defence Research Board,

100M—86/80-BO=B2BT
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CHINA REQUIRES THE ABSENCE OF THE FOLLOWING INSECTS IN WHEAT AND BARLEY
TO THAT COUNTRY:

Cotton Boll Weevil

San Jose Scale
Mediterfanean Fruit Fly
Sorghum Midge

Pink Bollworm

Melon Fruit Fly
Spotted Cotton Bollworm
Fall Webworm

Colorado Potato Beetle
Potato Tuber Moth

Vine phyloxera

Hessiaﬁ Fly

Apple Maggot

Beet Moth

Golden Nematode

Head Nematode

Potato Wart

Pasnmo

Cotton Root Rot
Bacterial Ring Rot
Barley Yellow Dwarf
Rice Dwarf

Bacterial Wilt of Corn
Club Root

Beet Rust

Dutch Elm Disease
White Pine Blister Rust

Walnut Canker

Feb.2/61

Anthonomus grandis (Boheman)

Aspidiotus perniciosus (Comstock)

Ceratitis capitata (Wiedeman)

Contarinia sorghicola (Coquillett)

Pectinophora gossypiella (Saunders)

Dacus dorsalis (Hendel)

BEarias insulana (Boisd)

Hyphantria cunea (Drury)

Leptinotarsa decemlineata (Say)

Phthorimaen operculelia {(Zell)

‘Phylloxera vastatrix (Planchon)

Phytophaga destructor (Say)

Rhagoletis pomonellé (Walsh)

‘Phthorimaea ocelatella

Heterodera rostochiensis (Woll.)

Anguillulina angusta

Synchytrium endobioticum (Schilb)

Mycosphaerella linorum (Wr.) Garcia reda

Phymatotrichum omnivorum

Corynebacterium sepedonicum

Deuterophoma tracheiphils (Petri)

Spongospora subterranea

Bacterium stewarti

Plasmodiophera brassicae

Uromyces betae

Ceratostomella ulmi

Cronartium ribicola (Fisher)

Melanconis juglandis (Graves)

Plant Protection Division,

OTTAWA
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! SECRET ENCLOSURE
oun rice ner, DEBS. 1800-1
DAR(B&C)
DEP WIEN.T OF NATIONAL DEFENCE
DE .CH BOARD
CANADA A
G
IMENTAL 55 ; ‘o,
EXPER W S Ottawa, Ontario,
SIN N 28 December 1960.
————>= C3/SES fu*.rmﬁ;“—.o O &8 !
¢S/DRCL/KL ' C. R. FILE NUMBER ‘
-,
BW Programme at Fort Detrick Lz 2d .
1. Attached for your information is a brief sumary of

some of the work in progress at the U.,S. Army Medical Unit
at Fort Detrick and at the Biological Laboratorises,

.V Coctilaan.,

for Chairman, Defence Research Board,
c.c., DEP

fres
Sun.

) K it

/9740%

WOM—&/80=00—8287
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In Reply fleasa Quote
Mo, m(wlassb-z {cmL) set

21 Dec 60
Dafonce Research Boerd
Caparcuint of Hational befeaco
Bultding VA"
OTTAMA &, Ontaric

' é

US Arsy Chanical Corps Bialoglcel Laboratories (6L)

bs Attached is @ brief suwsnary of some of the wwrk In
progress at Tha Us Ariny Nedical Unit, Fort batrick, and &t
the Blological Laborstories,

J]
Cenadian Army Technical Aspresentativs

o e dagkiirant
sompe fmrtROBECT, irard' HERAS

spmind T 3 i

Wen sc?--%t '

' ; Lo o 2 el
Loww —
ks

[
T MM"H_\
" f [ .;rt Vil olassihnipnation
QEE‘Q.T:? e
SLLAL
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', Gaiml w3 'ﬂglrn. Gmdlng Officer, US Arwy Hedical
Unls, Fort hmds. reviewed the program, The follwing
.chmm arh plannedi

a. Kift Valley Faver is baing phased out of the programme.
A usasbis waccine resulted from this work, it has been
dsed succensfully in gomm cas hundred welunteers,

b. Uork will start on Ehicken Gungs Fawer.

Ce Boru will shift from VEE to the viruses of the Russian

~ $Spring » Suwmr group. it s felt that the answars to
#11 the prokless of VEE have besn obtaloed and 1t could

- husldul tab wodel,

4, Serious mtdnnlm {s balng glven to closing down the
© anims) labsratory for typhus more ares, resplratory
fafsction, it being . lmﬂnn‘. if it #ppears promise
1ng, work will. mtlm. ‘

24 m /)

&plmmw work is ia progress m this sagent into
# useabls sxparissntal modal. The mankey ls used as the smaptlm
aninal and the TAT a3 the Tesistaat mlul. Sonp of  factors in
sach case will be detarnined. .

mmmm.m

It monkeys are axposed to a fairly large respirvatery dose,
they die rapidly of septosamis, However, 1f penicillin (s
glyon 24 hours after &Xposure; moat ¢f the animals can be ,
3 s anluais develop Moel Sorters Disease which can
’ - wi th mcilils. This treoavmnt howaver, ¢oes
not rid the monkeys of tha spoves. Thers are furthsr ine

dications that there are some problens with the use of
pooiciliin 1n this flald,
ke Modkgn ety

The anlmals used hwvm bosn age and type standardized, First
attampts have Iavolved mdmcatlm of the rat by dietery de
ficioncy. ¥han rats were placed on & flutin dist, aftar one
mouth they ware saweral logs sore sumpﬂblt to interpercitonesl:
challenge, It the animal was plmd back on'a full dist for a

LA X ] ',z

G ity
RS LEATFTE fi
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Slaiin Sated 21

wask before challen u:x ntﬁmnd to thair original
tows! of susceptibl %58 mt of sgg yolk
plus sporas drops the m 180 spores. The
alcohol lasolidble Fraction uf a9g wlk is Just as afe
foctive. Vime to daath was shortaned from 48 heurs to
It or 18 hours. This deas not work subcutansously in
vats. Yha work mill e repasted with dried egg yolk.

3. Yascloe foc Tulaoapia /¢

8. lwsunization of man by seall doses by the mpinmry
route 13 belng inwmstigatad. Nen have heen
she vaccine strain and & very modest doss 1000 alh in
& mnth produces an lane vasponss. At 15,000 celils
the response stays good. Thers i no systamic response.
At low inhaled doses {1000 calls) one or b heve had
aonespacific responsas but, at 15,000 to 18,000 ¢slls,
approsch immmologlcal virgius. 1t eppears that you cn
imnsnize. This eay alzo be & simulant shich can be used

“hr flald tasts and masking efficlency 1f a cross relations

ship with the agent can be made. Fert have not been chale
langed by e vlmlut strain.

b. Tularnia vaccine Is fairly weli nlmg in coumercial
pliot plant production.

ke Macoips for ¥EE - (7)

An attanuated straln has bean developed which does mot
&N nu, guinna pigs and wonkays. Yhesse enlmels are resistant
when challangsd. The vaccine has besn In 30 indlvidusls who are
inexpurisnced 1a this virus, 1f thera Is » peaction, It #ppears
within 36 hours but has not besn alaraing in Instance. Afiout
50% of the wluntssrs have shown saoms sort af clinlcal maction.
Individuals who have had pravious « Tonce n!th tha virus or who
have had: the mm vaceine strain show pe repction,

09)

5. bnmr R. 4. Goodiow, Director of Slological Resesrch, US
Army Chamical Carps 8lotegical Laboratoriss (B o? raviewed certaln
appects of tha currant #geat pregramme, svphasizing the problems
of cartaln agents shich downgrads thelr offutlmu.

e ﬂm
ll.hubundlmwmumﬁb 1 dul 61, the sulee

abltity of this agant as & {athal mnt. The following
factors which auggest it Is unsultable must be considerad:

d

gy o )
fg-if\.i.'i : i!oal}
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a3s - Annax 1 1o
C m(ﬁ)BBM (CHIJ 561
L

- hLLL
(1) The disease is spidemic.
) The dovs for man 16 high.

{(3) Genatic stabllity is @ problen since 1t nuteles to
T the aviculent form.

{4} There are problexs in storage and aesrosol steblilty.
(5) - Tus nams is politically wnsultable.
:m ::':::;:nw“:gmmma::m‘:m

gaod agent. Howsver, mlynlmdnuh requlrad and ers
are sttsias which in combination era antiblotic resistant.

it aay be wnﬂblo m prApATE & nuln resistant W all aml-
hietics.

Lo |

bt T

There Is no vecclne or sreetmant for this dissase but it Is
ot known If §£ constltutas o 8 threst to man. There is &
variance of resctlon by race and In monksys the severisy of
the disease )s dose dependent.. -

fasesrch coatinues 10 dovelop assdy Bnd process tachnlques.
Work is 1o process in the following sress:
(1) Toxin production 10 refined mediun,
{2) Genstics |
(3) Spore Germination
f. Xi§
This agent wiil be recomamnded for g;;pa classification.

Prncus ummh and pilot plant work I8 in progress.
m:iduulon is holng glven 0 the use af human wimmn.

¢orny

‘-i.-..w :Ll rEER] 0’“
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he Annax 1 ta
CAS (W) BI34~2 gau 264

Thass agonts ere cuning into the scroening progracme.
A gront has been cade to Ghlc State Unlversity to study

the Clinical aspects of combined agents (AW end RN) in
aonkeys. '

6. 7S) work will b cut back on VEE and Yallow Fever. Agents
tantatively selocted to enter the scresning progreasss are

a. Chicken Gungo Fewer

b. Russlon Spring ond Suemr Encephslowyel 1tis,
e Dengue Fever

ds  Albe Viruses.

i

000141




- SECRET ENCLOSURE

oun FiLe reeDRBS-- 1800=20
DAR(BEC)

PEPARTMENT OF NATIONAL DEFENCE

DEFENCE RESEARCH BOARD

CANADA

Ottawa, Ontario,
19 DetRPRTRI Ry cs

C. R. FILE NUMIER

| igeeTd ]

CS/SES

CS/DRCL/KL

BW Agent Symbols
U.s. Army Chemical Corps

Attached for your information and retention is a
current list of the symbols used by the U.S. Army Chemical
Corps to designate microorganisms of potenmtial BW interest.

L) . Coetcloen.

g//z . ‘ for Chairman, Defen'ce Research Board.
/9; ot 5%2 cbkﬂ
v ¥

100M =8/ 00=-B0~2307
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B AGENT SYMBOLS

BACT :RIA: SECRET

Bacillus anthracls

Bacillus subtdlis var, niger (Simulant)

Brucella abortus

Rrucella melitensis
Brucella suls

Corynebacterium diptherias (gravis)

Actinobacillus mallel

Peseudomones pseudonslledl

Hycobacteriun tuberculosis

Pasteurelle pestis
Pastcurella tularensls

SEYECHEREE

Salmonella paratyphi

Salmonella typhosa - -

Serratia marcoscens (Simulant)

Shigella dysenterize-

Vibrio comma —
Iisteria monocylogenses

Selponella typhimurium=

FUNGI:

Actinorgrees bovis
Blastomyces brasiliensis

Blastomyces dermatitidls

Coccidioides dimmitis

Cryptocous neoformans

Histoplasms cepsulatum

Sporotrichum schenkii

RICKETTSTA:

1.
24
3e

»

Se

Coxiella burnetii

Rickettsia prowazekii.

Aicketteia rickettsii -
Tickettsie tsutsugamashi

Rickettsia typhi.

VIRISt

Africen swine fever
Bovine diarrhea

Eastern equine encephalitisg=-

Foot and mouth discase

Fowl plaguc

Heg cholera

SECRET

=
-

W

b3
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E.

F.

Te

8.

9-
10.
11.
12.
13.
lh.
15.
16.
17.
18.
19,
20.
21.
22.
23.
24,
25.
26,
27,
28.
29,
30,
31.
32.
33.
Sh.
35,
36.

Influenza

Japanese B encephalitis

Newcastle disease

Poliomyelitis -
Palttacosis -

Rabies

Rift Valley feveru

Rinderpest

Smallpox
Venesuelan eguine encephalitia

Vesicular exanthema

Veslcular astonntitis

Western equine ennaphalitia

Yellow fever

Chikungunys

Mayaro
Uruma

Dengue--
Russian apring-summar encephalitis

Powassan -

-

Kyasanur Forest diseasc
Louping-ill

Hesselsbron

Nairobi sheep disesse

Apey

Colorado tlck fever

Monkey B ;
Califbrnia bat

Modoc

Coxsackie B (pleurodynis)

TOXTING:

1.
2.
3.

Botulinus toxin-

Staphylococcus aureus enterotoxin
Shellfish poisone :

OTHER ANTIPERSONNEL AGENTS:

1.

"2
3.

Leptospira pomona
Bartonella bacilliformis

Entamoeba histolytica

—2-

SECRET

DE
Al
NI

w
BP28458

v

CEECESESERELEESENYHRE
e e e e e e b e e e i
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o

-

o
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:rfr:r
0 -2
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"3, PLANT PATHOGENS:

1. Gibberella gpeae . --- IB
2. Helminthosporium oryzage———emmwee . . E
3. Piricularia oryzaceemweemmeesssssnececees - -= IR
Ys Pnytophthera infestanseew- 10
5. Puccinia graminis secslise SX
6., Puccinia graminls tritici X
T+ Sclerotiom rolfeisi ¢
8. Puccinia glwsarmm Wb
G. PLANT GROWTH REGULATDRSt
1. l-fluorophenoxyacetic acid Kr 9
2. Butyl 2 Ledichlorophenoxyacetotes La
3. Butyl 2,l,5~trichlorophenoxyncetate - 1NB
L. Isopropyl 3-chlorophenylcarbamatew v LNC
5« Butyl 2-chloro-l-fluorophenoxyacetato s b
6. Cacodylic acid : : -k
Te  3-amino«l,2,li-triazolew- — sp b
Footnotes

1, Commonly referred to as Racillus Elobig- i

2, Proviously listed as Malleomyces maile

3+ Previously listed as Halleomyces pscudomalled

L. New symbol assigned by, this sction

S. Corrected spelling e

6. Previously listed as Micrococcus pyogenss var. aureus enterotoxin

7. Classified in the order Spifocheteles in the 7th edition of Bergey's
Manual of Determinative Bacteriology

8. Classified in the order Rickettsisles in the 7ih cdition of Bergey's
Manuel of Determinetive Bacteriology

9 Dutyl 2-chloro~l-fluorophenoxyacetate, the butyl ester of KF, has been
type clamsified as LNF

SECRET
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Ottawa, Ontario,
9 November 1960.

Chief Superintendent,
DRCL/XL.

U.S. Developments in DW Early Warning

1. Attached is a copy of a letter from CATR giving
further datails on the Chemical Corps' contract with Douglas
Adrcraft Corporation and DRB's role in assisting with the
equipsment of the two mobile trailers.

Original Signed by
Ww. F. chkbum

for Chairman, Defence Rese:;rch Board,

———TvcrSES
DGs

‘ WG spdm

@//g -7 /Zas/ \?&k
2725 4 W

ATLD
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CANADIAW ARMY TECHNICAL REPRISENTATIVE
U.8. Army Chemical Corps
‘ Bullding No 330
Army Chemical Center, Marylend

In Reply Please Quote

Ho. cAS(w)B93h-2 (cur) 811

26 Oct &0

Army Heedquarters

Department of National Defence
OTTAWA L, Ontario -
Canada

ATTERTIONs  D:P

BS Developments in BY Barly Warning

1. The US Arxmy Chemlcal Corps Blologicsl Laboratories
(BL) have undertaken a background study as a basis for the
davalopment of a biological rapid warmdng system for the
continental USA, This study, to bs carried ocut by Douglas
Alrcraft Co., California under contract to the Chemical Corps
is designed to cstablish standerd patterns for bilologloal
particle contamination in the atmosphere, This information
15 necessary beforc the threshhold at which an alorm system
will operate can be determined.

2+ ae Under the current comtract, Douglas Adveraft will
oquip each of two mobile trailers with one proto-
type model of each of the following equipmente:
(1) Partichrone
(2} Particle Size Analyver
(3) US Pyrolywer
(L) Canadian Pyrolyser
(5) Anderson Sampling Device

L. These trailers, to be ready by € Nov 60, will travel

WEST=EAST routes from Samta Monlca, Californda to
Fart Detrick, Maryland, ons through the Southern

United States, the other through the Horthern States.
kach will stop at Iive sampling locations for periods
of up to three weeks. The partichrome, particle gize

analyzer and pyrolysers will operate continuously
during sampling periods, Three particls size ranges
will be studied, below one micren, up to ten miorons
and above ten microns, A1l data will be recorded,
During sawspling periods, six asmples per doy will be
teken by the Andsrson Ssmpler and used for proteine
micleie ecid studics,

ts All data will be analymod by tho Computer Section of

Douglas Adrcraft. The data rolating to the pyrolyzers

will also allow a comparigon to be made of the US
and Canadian equipments.

e Once tho background study is cozi;plete, tha BL propose

to procure ten of each of the partichrome alarm and particls
sige analyzer to test concepts of a biological rapid warning
system for the continenta) USA, This propessl has not yet
besn epproved by higher autharity and the number of alarms to
be procured may be revised,

L
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k. Scientific personnel of DEB sre collaborating with
BL in the Douglas Alrcraft study. Doctor Leger, DRCL, or
one of his gtaff, will assist personnel of Douglas Alrcraft
in the ipstallation and testing of the Camadian pyrolyzer,
and will be available, during the five sampling periods, to
asgist in any way possible,

(TG GIBSON)

Brigadier

Commandar
Canadian Army Staff (W)

000148
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DEPARTMENT OF NATIONAL DEFENCE
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Ottawa, Ontario,
1 November 1960.

SES,

BW_Agent Research Program

\Y/4
ﬁfr-«d 7

1. The CLO to US Army Chemical Corps recently attended
a review of BW #Agent Research Program. Attached is a brief
summary of some of the points covered by this review. This

is not complete but if this raises any specific questions,
answera will be obtained from the individuals concerned if you
so desire.

L]

w_ F Co—c,lfz:la,\_,.,\,\_,

for Chairman, Defence Research Board.

c.c. DEP

100M=8/60-A08—-A287
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L. ) CAS(w)8934-2 (CML) 812

0F o,

. - Dated 26 Uct 60
LUSHARY
F

RAVISH KHEADING OF EY AG 0T R¥S7ARCH FROGRAH

1. Fulwmonary Am a S

It hed previously boen recommsndsd that the possibility of
pulmonary aenthrax ae a BY agent be comsidersd. Tols decisien
will bs nade whédh the reenlts of Jelib:urstions botwean the
Fedical Committee of the US Army Cheamical Corps Surgeon Genesrsl
Advisory Countile are known, '

2. Agant X (8)F

Attempts to ovaleete tha potential of Agent A have peexn frastratad
by the lack of adequate data. The Chiof Chemiuval Ufficer Pslieves
that this evaluation maet be donr and ths Chamical Corpe R & D
Command have been ingtracted to obtain the recepsnry datza, Ths
Biologicel Laboratories have outlined a thres year program 0 ob-~
tain this information but cannot carry it out with carreanmt funis,
unless the progrem on Dried ¥ is cut back., This R & D Comnand
would not approve. Ths Biological Laborutories will oltein some
of the apewors rrquired but it will not be able tv impleaent &
setigfactory program unless soms additional funds ars allottad.

3. Coordipatiop of "ffort batween Services (U)

The Surgson Genaral and the Chief (hawmicael Officer have ngreed
that greater coordinmation of affort in the Bgents fleld is
desirabls asd possible., Ths first step in this diraction has
baen & joint msating of the modical advisory committees of the
Chemical Corps and The Surgoon Gonersl.

4, 1 5 a0 2

a, Sersenine of Acsnts.

Phe scresening of Rift Valley Fever ie progressing nlcsly.
Scroening of Typhue and Colorada Figh FPever has Just started,
The arrosel etability of Monkey 2 Viras is apder atudy.

Y. Agent Hasaarch.

Agonts arr studied from the points of view of geneticoe,

tinsue cultures, conaeatration, purification, dryln
pathogenesls end imuwurology. Yho laboratory work on smallpoX
will be completed by ) Jan 61 and the decieion to corelder it
ag & candidate sgsnt will bs mede &t that time, Testirg of
Paittncoste with aorcosol stabllizers ie in progrese aml results

[ s / r: - d?.’ :ﬂ- .A‘_.;\1 -:3

-
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5.

6.

, Annox A to
e CAS(¥)8Yy34-2 (CKL) 312
Dated 26 Get 63

aro promising, Compsrison of the {olumblar and Trinidad
Strains of Vanszuelan %quine Encephalomyelitie i under way,
The Columbian strain appesrs to heve a higher dogree of
pathogenicity. Work continune os Rocky Mountain Spotted
Favar. Jap B Eocophalitis hes been eliminated from the

pragram,
c. Coatrogts snd Grants.

In thie field, 3225,000 contrect has been awerded to the
Kaval Biologicsl Laboratories., Grapte inm tas amount of
$225,000 for dasic res-arch hava baen meda to various
reesarchera,

d. Putore Elang.

Effort will oce reduced on small pox, Yellow ¥ ver and V...
Twanty-fiva viral agents will ba eslected for further sereening
ae asrogol agente. Thaes include some racently 1solated egents.
One or two exatic agenta which producs uncommon disecses will
evontaslly onter the program.

Yagelrnag (U

A paparate report on ¥Yacolne work of Doctor £igelsbech has Deen
forwerded to Mr. Currie, IDRAKL, Additional information will be
&vailable in the near futurs. UVar letter CAS(¥)8934-2 (CML) 304
deted 25 Oct 60 refors.

Coccidiods madtis (C

This is &n incapacitating BY Fungal egent., It is the cususstive
agant of the diesass known ag Dessrt Rheumatiem and Valley Fevsr,
It is nighly infectious, non-contagious and its portal of entry

i8 the rospiratory trock, Thers is no known prophylaxis, effective
therapy or imounigstionr, Ressarch on this agent continaes,
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. x/" . SES 1800-1 {BACT)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

November 1, 1960

Chief Superintendent,

Defence Research Kingston Laboratories,
P.0. Box 123,

KINGSTON, Ontario.

Attention: J.F, Currie

Two slopes of Klebsiellas pneumoniaze type 1, will be
mailed to you toworrow.

METHOD OF CULTURE:

1. Fluid Hedium « Tryptose phosphate broth

2.. Solid Medium - Heart Infusion Agar (no inhibitor is used at SES)

R

3. .24 Hour, 37°C. broth culturaraeration by Shaker used as Collison
spray fluid.

Since the organism is mucoid, better spraying properties are
obtained if the culture is heated to 37°C before spraying
(Collison spray)

4. 6% inositel (¥W/V) provides good protection to aerosolized cells.
_ANTHALS:

1, Mice (Swias-ifebster strain) - weights 34-40 grams are those
generally used at SES.

2. FRegardless of the challenge route used {(I.P.IV or respiratory)
the mice must-+ be housed individually since cross infection
occurs readily. “

3. Immunization:

(A) Whole cells - Heat ldlled culture diluted in saline to
0.0. of 0.45 (Spectronic 20 Reading)
Route - I.P.
Volume - 0.1 ril - 3 inoculations, 3 days apart.

(B) Capsules - purified by method of TOENNIESSEN 1921
Zbl. Bakt., 85, 225

Conceritration of Capsule - 104ug per 0.1 ml
3 - IP inoculations 3 days apart

Mice have been used as soon as 7 days after the 3rd

inoculation, and show a higher~1evel of -resistance to challenge by
Aorosol. :
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SES 1800-1 (BACYT)

Based on median counts “in . lungs of non-immine mice
obtained by homogenate technique. A §0% mortality represents a
respiratory dose of approximately 850 cells.

I hope this information may be of some value to wou in
your studies of radiation and infection.

Sincerely,

for Chief Superintendent
JRM/SP

L e ——
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DRKL/1801-05

IN REPLY PLEASE QUOTE

DEFENCE RESEARCH BOARD

DEPARTMENT OF NATIONAL DEFENCE ) =
CANADA Defence Research Kingston Laborato o % P r_:_g_? Rty
P.Oa &)x 123, ’ ,‘:“ g ..?'“3 L r‘j‘ ﬁ
Kingston, Ontario. o == LR Jc e
[ e e
2, T D AN
I 24 b&qﬂﬂ}géo
ghE°§ Superintendent, TR 10 ,":h D
Ralston, Alta [N
2 - R
— e
Klebsiella pneumonia culture
1. In discussing the work of Maltman using the marginally

noted organism, it appeared that this might be a suitable agent to
use in our studies of radiation and infection.

2. Tt would be appreciated if this establishment (DRKL}
could obtain a culture of this organism together with information
on methods of culture, LDy and other relevant data.

’

J.F. Currie,
(for) Chief Superintendent,

(’4 ; : DRCL/KL
AN sl T e oy L/
59 Gikea

"
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Ottawa, Ontario,
12 October 1960.

Chief Superintendent,
DRCL/KL.

U.S. Bevelopments in BW Early Warning.
1. | Reference is made to the extract from "Aviation
Week and Space Technology® of September 12, 1960, which was

sent to Dr. Leger from this office a short time ago, and
which was sent to Major Doddridge for comment.

2. A copy of Major Doddridgets reply is attached. If
you agree to the proposal in Para L of CATR's letter, would
you please take the necessary stéps to request six-month
clearances for the personnel involved., Would you also please
infora this office of the names of those Canadian personnel
in yowr Establishment who will be making the visit. .

Originat Signed by
W. F. Cockburn

for Chairman, Defence Kesearch Board.,

C.¢s D Plans

._.____;a, SES « for info only.

»¥FC1pdn

Al E’ﬁ 2l
)

Y

ﬂbUJ {\. }/r'
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In Reply Piease Quote
No. CAS(W)893L«2 (cML) 757

In Reply to DRBS 1800-1 DAR(BiC)
| Dated 19 Sep 60

6 Oct 60

Deflence Research Board
Department of Hational Defence
Building narn

| OTTAWA L, Ontaric
Canedz

ATTENTION: DAR(BEC)

US Developments in BW Early whrnin&

1. The contents of the extract enclosed in your letter
wero discussed with Mr. Nelson of the Biclogical Research
Laboratories (BRL). The following information was provided:

a. Under the current contract with Douglas Aircraft,
BRL will procure twe (2) prototype models of each
of the partichrome and particle size analyzer, These
will be housed in mobile trailers along with the US
and Canadian pyrolyzers and an Anderson Sampling Device.

b. These trailers to be ready by 1 Nov 60 will be used
for background studies by Douglas Aircraft, one
travelling a WEST-EAST route from Los Angeles to Fort
Detrick through the Southern United States, the other
through the Nrothern States, Each will stop at five
sampling points for periods of up to three weeks, The
partiohrome, analyser and pyrolyzer will operate cone
tinuously during sampling periods. Three particle size
ranges, below one micron, one to ten micron and above
will be taken with the Anderson sampler. These sarples
will be used for Protein-Nucleic Acid Studies, All data
will be analyzed by the Computer Section of Douglas
Adrceraft, _

cees/?
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24 BRL has proposed to US Army Chemical Corps R and D
Command that tem of each of the partichrome and particle
size analyzer alarms be procured to test concepts of a
biological rapid warning system for Continental USA. The
proposal or funding has not yet been approved and the total
mmbef of alarms to be procured may be altered.

3. Please note that the current project is a study of the
background and not the study of an alarm system.

L. During the discussion with Mr. Nelson, he emphasized
that BRL wished to have Canadian BW workers visit these trailers
during various phases of the test. 48 it is difficult to foree
cast when a visit would be beneficial, it is proposed that a

six month clearance 15 Nov « 1 May 61 be requssted for those
personnel whom you ¢onsider interested in these developments,
The purpose of the visit would be to visit Mr. S. Nelson, BRL,
to discuss background studies and observe field tests being
undertaken by Douglas Aircraft Compeny for Biological Research
Leboratories, '

Se May I have your comments on the proposel in par L and
if you concur, please submit Requests for Vigits and advise

the undersigned of the names of those BW workers involwved,
Ensure that the Request for Clearance includes an explanation
along the following lines:

"This request for six-month clearance is submitted
for the following ressons:

a. The exact time of visit cannot be determined
in advance and a visit may be required at
short notice,

b. Canadian equipment will be under test along

with US equipmente and may necessitate a visit
at short notice,”

(sgd) R.R, Doddridge

(R R DODDRINGE)
Major

Canadian Army Technical Representative
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CONFIDUTIAL

DIBS 1800-1
DAA{B&C)

Ottawa, Untario,
6 September, 1960,

Chiaf Superintendent,
DRCL/KL
Attention: HMr. Currie

Soviet Experiments on Effect of Radiation on BW

1, The following extract from tho "Weckly Intelligence
Review? dated 8 January, 1960 issuved by the Horth American
Defence Command should be of interest,

Original Signed by

W. F. Cockburn
WilCrnea for Chairman, Defence ilesearch Board.
Bncle 1
cc: Meds
cs/sks L

Dr. CiA. Mitchell

4’0 /W‘ZK
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CONPIDENTIAL

ctract from
WEEKLY INTELLIGENCE REVIEW

8 January, 1960

SOVIET SCIENTIST STATES Bw AQEITS

T 5

MORE EFFECTIVE AFTER IRRADIATION

Agente of biological warfare (p¥), chemical warfare
(cW), and radiclogical warfare (&¥) can be combined so that they
will complement each other, producing & much more highly '
complecated effect tham if they are used alone, aocording
to Profesasor I.M. HOoTgumov, @ leading Sovist microbiologist.
Hilitary cperations would be hindered by the complicated
degontamination and protective measures required, Korpunsv
atated in an article included in the book, "Medical Service
in Mass Attack,” which was published in Kiev ln 1957.

: Thege statements support previous. information in-
dicating Soviet interest in the feesibility of using Bé and
oW agents either following a nuclsar attack or after the
caployment of R agents.

Soviet research on radiation sicknoess and its after-
effects asply supports Morgunov'a observations that animals
gubjocted to sublethsl doses of radiation are wre susceptible
to disesse-producing orgenisus than saninals that have not
been irradiated. In this connection, Soviet microbiologists
are known to have investigated the course of paratyphoid,
dysentery, pheunonda, ieptoapirosis, and anthrax in animals
following exposure of the sninals to various dose levels of
radiation, They have also studisd the influence of sublethal {
radistion on the immunity of aninsls to diphtheria and tularenia.

Anothexr method of combining radiation with infectious
dineeses is irradiation of the disease-producing organions | ,
prior to introducing them into the human body.  Soviet oxperi- -
monts have shown that picro~organisms grow very well on matrient
nedia containing radioactive isotopes. lor instance, Soviet '
scicntints reported iu Janusry 1959 on the successful cultivetion
of anthrax bacteria on a growth modium contsdning radioactive
sulfur. Tho isotopes are absorbed by the organism and enter
the molacular composition of the microbial cell., Morgunov
gtates that such irradiated orzanisms will not only inmtroduce
narnful radiation into the body but will produce discase

more rapidly.. .. - . _— J
™ ol |
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DRBS 1800-1 DAR(B&C

OUR FILE REF.

N

DEPARTMENT OF NATIONAL DEFENCE

DEFENCE RESEARCH BOARD

——

Lob _'__3,_._.
CANADA /@@‘\ﬁ'[ﬁzg\%
AR/ T
'\\,‘}\ - ';ﬁ @

Ottawa, Ontario,

E%; g;Eé; éggéff' 8 August 1960,
. . Ca:?;,: s ‘\‘0 : .
ggslef Superintenden S“"/é"j_«é*j‘_ 5 i.'&'ﬂ NS s f_(’;’—\
ER .
USSR Work on Aerogenic Immunization ; T goo =l
1. It is understood from a letter just received from

Major R.R. Doddridge that the m/n subject has aroused consider-
able interest and is considered quite good at Fert Detrick.

2. During the past six to eight months, Fort Detrick
has exposed animals to aerosols of living tularemia vaccine
and plan to carry out tests on volunteers. The live vaccine
has been used parenterally in volunteers and has performed
well. -

3. Future work at Fort Detrick depends on the results
of the present work, which will be made available when com-
pleted.

¢.c. DBR(MED)
DEP 3

100M—8/59~BB6-8287
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SES 18C0-1(Bzct)

SUFFIELD EXFFRIMENTAL STATION
RALSTOW ALBFRETA

28 July 1960.

Dr. E.T. Bynoe,
Laboratory of Hygiene,

Tunney's Pasture,
Ottawa, Ontario,

Dear Ted:

Lagt December you were kind enough to send us
a cul?ure of Klebsiella pneumoniae P.C. 1 602 (Your Ho.
CRX-8)}.

tée have reachcd the stage where we would like
to ¥mow whether it is Type I, II, etc. lowever, we are
not in a position to type it. Should you know wiiich
type it is would you be good enough o let me kmnow.
Failing that, do you know where it could be sent to be
typed?

Please address your reply to the Chief
Superintendent, Suffield Experimental Statien, Ralston,
Alherta, attention A.B.-lamb,

Sincerely,

ABL/dg for Chief Superintendent
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SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

30 June 1960.

Chief Superintendent,
DCR C'K oLo 3
KINGSTON, Ontario.

Attention: Mr. J. Currie

A drawlng of the Animal Exposure Chamber which is
used in the Bacteriolegy section at S.E.S. is being
forwarded under separate cover. ' .

Please do not hesitate to write if there are any
points you wish to clear up concerning the operation of
this chamber.

We thoroughly enjoyed y&ur recent visit and hope
the Vancouver meeting went, off well.

Many thanks for attending to our numerous Tequesis
for the information which will be used in compiling the
Tripartite Progress report.

Kindest regards,

ABL/dg for Chi.ef Superintendent
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CONFIDENTIAL

Oum FiLe REF. DRBS 1800-1

DR R (B0)

DEPARTMENT OF NATIONAL DEFENCE
CANADA DEFENCE RESEARCH BOARD |- _d.. L
{:;::W:Z}Eiéji:zjl,_mﬂ?
e

Ottawa, Ontario,

11 February 1960.

~—3%» CS/SES

CS/DRCL/KL

the Pat.hology_Branch at ACC

1. Attached is a brief outline of seven papers presented
on 22 January during the discussions of the research programme
of the Pathology Branch, Directcrate of Medical Research, U.S.
Army Chemical Warfare Laboratories.

2.4 In addition to the work outlined the Pathology

Branch is involved in cooperative studies with other branches
of these laboratories in the field of CW agents and CW chemicals,

for Cnairman, Defence Research Board.

Encl.

&&cc: Meds.

2/

100 —0/ 80 -008—-0207
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Annex 1 to
C OPY CAS(W)B93k-1 (CML) 193
2 Feb 60

Research Staff Meeting
22 Jan 60
Synopsis of Papers

1. Benign Focal Pulmonary Lymphomatosis by Captain H.W. 0'Neil, MC

(U) This paper described a peculiar spotty infiltration
of lymphocytes in the lunges of guinea pigs. Infection or malignancy
is not apparent. The infiltration lymphocytes is complete by the time
the animals reach five to six months old.

2, Selective Fluorgscein Labeling in the Non-specific Regions
of the Specifically Purified Antibody Molecule by Miss Catherine L.

Wilson

(U) The author described a fluorescent antibody technique
in which the antibody is labelled with fluorescein isothiocyarate.
It is not very specific for bacteriologic diagnosis. Specificity can
be attained with a new method in which a specifically purified antibody
is used instead of antiserum globulin. The antibody is labelled with
fluorescein isothiocyanate while its 'combining sites are under protection
by antigen. The antigen is thern separated from the antibody in the
final stage of preparation, :
3. Potentiation and Protection among Four Mitotic Poisons by
Lt. Ber’yl Do Mell, ve

(C) The author showed by the use of charts that, upon sim-
ultaneous application, the effects of ionizing radiation and mustard
are potentiating or at least additive. Radiation, however, will protect
against mustard given three days later.

L, Hommolgpus Disease; Prophylaxis by Pfc George Mackay and Pfc
John Petrali
(U) It is known that the life of lethally irradiated mice /

can be proleonged from approximately 11 days to about 30 days by trans-
plantation of homch @us bone marrow, However, delayed fatal illness,
homolgous disease, occurs apparently because of an immune reaction

of the accepted transplant against the host.

oypPiiTIAL
(:{T}TQSk'EEZEL;jﬂh 1

"
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The authors described attempts, so far only partially successful,
to prevent this reaction by the use of homolgeus donor marrow, made
specifically immune-unresponsive to host tissues. Survivals from
lethal radiation up from 180 to 250 days have been obtained. The
only pathologic changes in sacrificed animals were mite infestation
of the skin. ’

5e Homclogous Disease, Pathology by Mr. Edward J. Donati

(U) The author added certain new observations to existing
knowledge of the pathology of homologais disease and lethal radiation
damage. He discusses a peculiar inclusion body in the liver and pan=-
creas., '

6. Antibody Precursers and Desoxyribonucleic Acid by Mr. John J.
Cuculis

(U) The author showed that a factor in the intermediates
of antibody formation is sensitive to desoxyribonuclease. He explaired
the changes of this sensitivity as a function of diplition of precip-
itating antibody by antigen in terms of equilibrium alterations and
subsequent availability of antigen-like substance.

Te A Theory of Antibedy.Forrmation by Dr. Ludwig Sternberger

(U) A new theory of antibody formation was proposed. The
author believes this may explain such phenomena as separation of formed
antibody from antigen, bivalence of antibody, immune tolerance and
booster response.

CONFIDENTIAL
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—. SUBJECT: TECHNICAL EVALUATION DIVISION TEST NO. 59-TE-120? :
Bffact of Inositel on Animal . Infectivity and Aeroseol
Recovery of Pasteurella mlarena:.s Slurry After 60

Days Storage
TO0: Chief, Technical Evaluation Division Y S
Fort Detrick -

Frederick, Maryland

X3
vge 1T ES
EREN D
TS

:,a-‘"

LR
i

I. PLAN OF T&ST
1. OBJ'ECTIVES:

a. To compare source strengths and decay rates of P, tularensis
aerosols from untreated slurry, slurry containing inositol {each stored
approximately 60 days), and freshly prepared untreated slurry at test con-
ditions of 35% relative humidity and ?5°F.

b. To compare animal. infectivity of P, tularensis aerosols from
untreated. slurry, slurry containing: inositol {each stored 60 days) and
fresh%y prepared untreated slurry at test condltmns of 35% relative humidity
and 75°F. - )

- % J

2, LOCATION OF TEST:
Test Tank 96, Building 567; 25, 29 and 30 June 1959, 1 July 1959
3.. S'EARTING DATE AND EXPENDINRE ORDER

25" June ‘and to end 11. July 1959 and to bg, charged to Facility Nos.
3600 and. 3700, Expanditura Order No. 9100100.

—— i b . _.; ) LR L ]
rrty

. h. REFERENCES: T

o

a.. Related Test: 59-TE-1180

: Data. w:t.'Ll be.recorded in Laboratory Notebook No. GD-3765 and
Animal Pat.hology Laboratory Notebook No. CD=3656.

5. BACKGROUND: o ?

This test is part of a general project in the Biclogical Research.
Directorate and Allied Science Directorate to improve the biological stability
of agents and to fulfill a Tripartite conmﬂ.tment to test the effect of inositol
as an additive i‘or P, tl is.

Mewb‘ M gt

w%

000167




;. Plan of Test.59-TE-1207 (contimed)

) Results from the previous. test.(59-TE-1180, unreported as yet) show

that although an improved decay.rate was effected by.each of the addiiives
(inositol; raffinose - -thiourea).the source.strengths’ obtained were similar
to the untrested.control.slurry... Moreover,. the untreated control slurry re-

5 sponded to the effect of a delet.erious ‘relative humidity in an atypical

B manner, its source sirength being “6en or more fold higher than anticipated.
Source strengths of the treated slurries were approximately twice as high

% as expected. The unusually high source strengths caused the predicted dose
response curves,to be in error, with the result that the minimum dosage

Animal exposures were

limited to the untreated slurry and ‘the slurry containing -inositol.

obtained caused, "100% mortality of the exposed ‘animals.

The slurries uaad in. this ‘previous study have been in storage for
approximately 60 days.at 4°C. ‘A recent check on the: counts of these slurxies
showed that the slurry containing the raffinose - thicurea ‘additive had dro
more than a thousand fold, while the other two slurries had decreased but 1/3
of their orlg:!.nal count.« Therefore, this prasesnt study .will test the effect
of the storage period only ¢n the’ untreatad a.nd"mos:.tol containing slurries.
A fresh, untreated. slurry, duplicat.:l.ng insofar as possible the original un-
‘treated slnrry will also be included. ' An.attempt to span the animal dose
response curve will be mada for each of. these three slurr:.es.

-3

-

6. Pﬂ?.‘I'HOD OF TEST'

[ A

a. Design: .The design.will be a randomized block; each slurry treat-
ment. will.be -tested once. each day to yield four repl:l.cates of each treatment.

for the four . testv day"_a‘: lL J‘r g ik ;... i i -' .
* T e -J-1u-J-'iT m{i ,ﬂ.J'!' . ’ . "ﬂ‘r' ! ,:"f“—
. ) .. - .TRIAL SCHEDULE.
R ) i wowt ..,Ik“ - — ——
thar o, . 2 .?.' ;’.::-L. ' pily '!‘;:5"?‘-!;"5]);'{. FRIER 3
Trial™ “ I A 3 " h
1 B As (07 B#
-2 A3 B B C#
3 Ci Cir A# Ase

# Animal Bxposure Trials
b. Treatments

£ = untreated slurry, stored 60 days

B = .slurry containing six per cent inositol, stored 60 days

C = untreated slurry, freshly made

ce Fill:. Slurry treatments A and B were originally prepared by MB
Division and have been in storage at L4°C for approximately 60 days in this
.~ Division, S.‘mrry treatanent € will be prepared by MB Diviaion also and tested

o . -
S .
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Plan of Test 59-TE-1207 (contimed)

-~ without storage. Additional ini‘omat:.on on the slurrias will be presented
in the Record of Test.

d. Test Item: The PT-12. fixture, operated at 1100 psig Ny, and
containing .10. ﬁ ﬁi’ wi].'l. be used. ‘

e+ Aerosol Sampling:

(l) The ABP-30 sampler containing 20 ml of gelatin saline and
three drops.of.Dow-Corning Antifoam.“A" will be used for sampiing the aerocsols.
The inner surface of the, pre-impinger will be coated with glycerin and will
not be assayed. -

(2) Two sampler éombinaﬁima will be operated at esach of the two
sampling cabinets.for each time per:i.od and for the pre-shoot sampling.

(3) Aerosol samples of one-minute duration will be obtained at
L, 18 and 32 minute midpoints for all triels and at 38 and L6 mimutes for
slurry treatment C and 60 minutes for slurry treatmeat B.

£, Animal Exposure and Holdigg. i

(l) Guinea pig exposqras will be based on the following schedule.

Treatment A (Unt.reated Stored Slurry)

’

Exposure Time - "a “Time Period” Duration
" (mimnutes) ' (midpoint) (minutes)
305 - 5.5 ho5 2
‘ 305 - I-I-OS h 1
] 1305 - 114-5 . . lj-l - 1
A5 o2ss TS 1

R

Treatment.B. (Slurry.Containing Inositol)

Exposure. Time Time Period " Duration

(m:i.r;utag) (;nidg q:i.nt) Sm.’!.mxtes)
6.5 = 7.5 7 1
31.5 - 32.5 32 1

5 50 1

- 59.5- 60.

IR UL SO [ S

o

Pt
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Plan of Test 59-TE-1207 (continued)

Treatment C (Untreated Fresh Slurry)

a7

Exposure Time " Time Period Duration

(ml.tmtes) . (midpoint) (minutes)
. 51,6 - 22.5 22 1
29.5 = 30.5 £ 1
37-5 . 38. 5' 38 1

$ory oo
)

. (2) Four Hartley strain-guinea pigs, -each weighing approximately

250-3?5 grams, will be exposed at each time’ period. Sixty-four guinea pigs
will be axpoSed for each of the three slurry t.reatmen‘ts durdng the test.

(3) Exposed guinea pigs will be held for ten days in individual
ventilated cages. Diagnosis aof ini'ect.ian will be based on t.he SOP for this

,agent. L0 ¥,h, _ Pl
L F“‘

- .wr'
Ee Laborat,ory Aaaessmant-

- ap

1) Tha i‘our ABP=-30 aamplars for each time penod will be pooled
for assay. A1l asaa.ys u:lJ.J. be SOP for this agent. ot
) Wi "*’*F' e Rl 3l —n--r-w-ww .. L
(2) A contml aasay "of “each slurry t.reat.ment ijl be processed
each day.

h. Physical Prc:perty Measurements:‘ Viscosn.ty, specific gravity,
surface tension,’pH, and total solids-of each slurry treatment will be ob-
tained on first ‘and last test” day by personnel of MR and AE Branch, Technical
Evaluation Dimion.. e - L l._., ol

s g * i WA

4. ‘Test Tank 0 erating conditions

(1) Temperature. 75"
(2) Rala.tive Humidity. ‘35%

.

(3) Fanning: tha fan Hill be oparat.ed at hO rpm, 30° blade pitch,

upward thrust,. contimioys. ' i -
[ Ry S-S [

(h) .Purging: the “banl_c will be purged at 600 cfm for 30 mimtes
at the end of each -.triéil_.. : .

T+ DATA 110 BE OBTATNED:

a.l Be.{‘ore Test - ".'-. .o

(1) ‘MB Div:Ls:Lon product:.on data on fills
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Plan of Test.59-TE-1207 (contirmmed)

(3) Visble cell concentration of f£ills

b. During Test

(1) Assay of cantrel and aerosol samples

{(2) Physical property measurement of fills

(2) Physical propefty measurement of fills

(3) Dissemination time and residual fiils

c. After Test
Appropriate analysis of data

8., SUGGESTED METHOD OF DATA ANALYSIS:

a, OSource strengths and decay rétes based on the 4 through the 32
mimute time period of the three slurry treatments will be contrasted using

the analysis of variance shown below.

the guinea pig infec-

Approved by:,

L. S. IDOINE
Chief, MREAE Branch

Chief, Technical
Evaluation Division

Source d.
Days 3
Treatments 2
Error - 6
Total 11
b. Appropriate analysis will be conducted on
tivity data. -
Submitted by: Concurred in:
,% L B P Wi
H BOYER Jd. H. MORRISON
Test Sponsor Chief, SC Section
|
H. T. EEISBACH
MB Division
4.m.
F. M., WADLEY

Statistical Advisor
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Analysis Received: 3 August 1959
Date of Review: 27 October 1959

SUBJECT: TECHNICAL EVALUATION DIVISION TEST NO. 59=TE-1207
Effect of Inositol on Animal Infectivity and Aerosol Recovery of
Pasteurella tularensis Slurry After 60 Days Storage

TO: Ghiéf, Technical Evaluation Division
Fort Detrick -
Frederick, Maryland

II. HECORD OF ,TEST v 2w R (

1., a. SUMMARY: This experiment was performed as part of a general
project in the Directorates of Biological Research and Allied Sciences to
improve the biclogical stability of agents and to fulfill a Tripartite commit~
ment to test the effect of inositol as an additive for Pasteurella tularensis
with respect to stability and animal infectivity. o :

s Siurries of freshly prepared P. tularensis (a) untreated, (b)
containing 6 per cent inositol, and (¢) containing 5 per cent raffincse plus
0.1 per cent thiourea were aercsolized at 35 per cent relative humidity and
75°F. with the PT-12 fixture in Technical Evaluation Divisian Test No. 59=TE~=
1180. In this study the aerosol test was repeated after 60 days storage of
the slurries at 4°C with the exception of the raffinose~thiourea treatment
which had a decrease’of three logs in viable cell -count.

M. ¥l o, T Lol B ' JH - .- PR .
In both studies, fresh untreated slurries of P. tularensis were
used as contrels. The reaction of the control slurries to the stress of
relative umidity differed considerably between the two studies, both with
respect to.source strength and subsequent decay rate. These results precluded
establishing a baseline against which to contrast the effect of storage of

P. tularensis, untreated, or in the presence of inositol, and hence, few

cone ne were drawn. it S S N el .

et 'Extrapolation of’ the animal-data obtained with the fresh materials
(59-TE~1180) indicated that there was no evident difference between the infec-
tivity of the untreated slurry and the slurry with inositol. The anima) data
in this study show that this relationship was maintained after storage of the
slurries for 60 days at L°C.

i ST TS S ) . .

b, HRECOMMENDATIONS: It is reccmmended that the batch-to-batch
varisbility of P. tmlarensis (from MB Division) when aerosclized at 35 per
cent relative humidity and 15°F be investigated. - '

ey - P . -
2. DISCUSSION AND CONCLUSIONS: The LDgos and probit slopes, presented
in the following table were consistent with previous experience. -
s B R 0. SIpot
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Record of Test 59~TE-1207 (continued)

LDen Organisms
Slurry Treatmant Heﬁ 55} Ce Lo -

.E‘»lopaL Probits %5 Dose

Untreated, fresh 988" L0 - 238 2168 0,593 - 3.72
.Untreated, stored 3228 105 - W85 1.05%  0.277 - 1.82
. 6% Inositol, stored. uha . 16 =123 1.198 0.640 ~ 174

P - o
Values in each colunm hav:mg the same suparscript are not significanta.y
different at P& 5%, .o + 2
LN SN By 38 - O o 2 -
£ -w +, ¢t :'The beneficial effect which inositol had on the decay rate of
fresh P, tularensis was not.observed after the slurries had been stored 60
days, as ovidenced . in the following table. . *

o Dec Rate

PR T oW g

L=32 Min
L9 ¢ - r .
« (Tast Ha. 1180) _ (Pest 1207).
- LT | B AL S . " -k gwT Tk
3 -Untreated P. tularensia , *9.253 .t W 1388~ -

P.’ tularensia_'xn_"‘ositol R L ¥ 8L

ETV RN 7 A “’1"‘" Lt i'y‘ A e "‘- o v LT " R

Values in each columm having the samg suparacript are not s:gn.‘l.ficant]y
dj-fferﬁnt at P. = 5%005 Jrnew Jlad IR L e SRR
. R RO T 2 RIS COM . S ‘
: “.; After. storage for 60.days at L°C. the viabla ca]_l count of the
P..tularensis slurry conteining 5 per cent raffinose and 0,1 per cent thiourea

T

-

was 1ess - 0.1'per cent of the original concentration. In contrast,
slurries of P. tularensis with'and without inositol, were approc:imataly 60
per cent of th (concentration. . ¢* & T e i
“.. %S¢0 7 Vighle Cell Concmtration (x 109 ogg/ml)
a0 § ’ 1 A T R . .-
§omudoe 0 P mlaransm, treatment Fresh Stored
v uo A PRrL T . .
- -Untreated (1) .« w0 31,4 (1180) 20.3 (1207)
Inositol 3.4 (1180) 19.7 (1207)
i." ... Raffinocse-Thiourea 27.6 {1180) <0.3 {1207)
Untreated (2) 3.6 (1207) ————
For comparison, the aerosol data from Test 1180 and 1207 are
1isted belowsdhjus® § o
tl’ ~F T\- a ’?.'" )
-;a" LT e
l‘:\;._ - : - L ¥ i
—— by AL P T . T K 3 -
o :.« ™ T:utd - ¥k — Lh -'4--
2 » A
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. Racord of Test 59-TE-1207 (continued)

~ _ 1180 1208
Y P, tularensis S.S. () Im, ¥Mn 5.5, (F) D&, %/Gn
Untreated, fresh (1) ~ 5.33° 9.25a - -
~ Untreated, stored (1) - *#0,2938 %13.88
Untreated, fresh (2) - 0.3208 21,38
d Inositol treated L.972 h.32‘° 20,1848 #11,58
Raffinose-Thiourea treated 5.278 2.2)P - -

xStored 60 days at L°C.
Valuesa in each colum with the same superscript are not significantly

different at P S S%.

The slurries used in this test were produced by MB Division,
The slurries used in Test 1180, and the fresh slurry used in this test were
five days old on Day 1 of the test and nine days old on the last day of the
test.

The mean physical property measurements obtained at 30°C for
each treatment are presented below.

Mean Physical Property Measurements

Surface
’ - Viscoslty Spec. Tension Dry Wt.
Slurry Treatment _ (cstks) Gravity (dynes/cm) pH (%)
Untreated, fresh - 1.10h v 1,020 . L.l 6.8 3.6
Untreated, stored - 1,024 - 1,022  50.1 6.9 3.7

Treated with Inositol, stored  1.,202°  1.0kb 50.3 6.8 9.2

L

The higher dry weight of the treated slurry was attributed to
the addition of the inositol..-The physical property values for each comparable
treatment in test 1180 were similar, with the excepiion of an increase in dry
weight with- the stored slurry’ containing inosit.ol (6.8% dry weight for un-
stored slurry). f \

3. INCLOSURES:

. Table. I = Table of Means
- Table II =~ Analysis of Variance
- Table"III - Orgenisms/Liter and Per Cent Recoveries.’
Table IV =~ Animal Data
Figure I -~ Decay Curves .
Figure 11 - Dose Responae Curves

T T I o . ¥
* T e F L e
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Record of Test 59-TE-1207 (continued)

TABIE I
TABLE OF MEANS

Linear Source Strength, Linear Decay Rate ~ 95% Confidence Limits

Linear Source Strength - % Linear Decay Bate $/Min™™*

95% C. L. 958 C, L.

Treatment Mean Lower Upper Mean Lower  Upper
Untreated

Stored 0.293 0.126 0.682 13.8 6.99 20.1
Inositol .

Stored 0.484h  0.208 1,13 "11.5 L.52 18.0
Untreated

Fresh 0.320 0,137 0.Th5 21.3 15.1 27.1

Linear Source Strength, Linear Decay Rate Doy x Treatment

Linear Source Strength & Linear Decay Rate %/Hin‘ﬁi
Treatment Untreated Inositol Untreated Untreated Inositol Untreated
Stored Stored Fresh Stored Stored " Fresh
"2§§“ 0.322 0,151 0.372 " 15.5 9.72 30.6
II 0.140 0.5h2 0.0972 15.7 13.1 21.0
III 04351 1.10 0,292 12,3 12.5 10.4
Iv 0.L67 0.609 0.993 n,?7 10.8 22.1

|
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Record of Teat 59«TE-1207 {continued)

TABIE I (continued)

Par Cent Recovery - Treatment x Period

__Period I Min 18 Min 32 Min
Troatment
Untreated

Stored 0.221 0,007 0.00341
Tnositol

Stored 0.342 0.0401 0.0110
Intreated

Fresh 0.152 0.00277 0.000706

Recovery Organisms/L~l - Treatment x Period

. Period l, Min. 18 Min, 32 Min.
Treatment .
Untreated

Stored 10,430 508 161
Inositol

Stared 17,960 2,106 579
Untreated

Fresh 1h,140 259 95
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Record of Test 59-TE-1207 (contimued)

TABIE I (continued)

.

Daily Control Averages, 95% C. L. x Treatment

Untreated Inogitol Untreated

Day Stored Stored Fresh

1 111.8 198,1 390.9

I 230.7 150.3 L0g.1

III 249.7 220.0 281.8

v 219.6 2184 30k.3
*“*{Upper 301.6 2L8.4 Wbk

Probit LDgo, Probit Slope, 95% C. L. per Treatment™

Probit LDCg--Organisms Probit Slope
9 - Lc 95% ct_I-l_l
Treatment LDso Lower Upper Slope Lower - Upper
Untreated, stored 322 105 985 1.05  0.277 1.82
Inositol, stored Lk 16 123 1.19 0.640 1.74
Untreated, fresh 98 40 238 2.16  0.593  3.72

# Day lj omitted from Treatment C.
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Record of Test 59=TE-1207 (contimied)

TABLE I (continued)

Physical Properties

Viable Visceosity ©Specific Surface
Test Cell  C. Stokes Gravity  Temsion  pH £ Dry
Treatment Day Count T = 30°C T =30°C T =30°C T=30°C Wt.

Untreated

Stored 1 35# 1,100 1.022 47.5 6.9 3.6
Inositol

Stored 1 —— 1.205 100h6 h7.9 6.8 9.0
Untreated

Fresh 1 36% 1.107 1.021 hS.2 6.8 3.6
Untreated ,

Stored S - 1.12% 1,022 52.7 6.9 3.8
Inositel .

Stored 5 - 1,199 1.046 52.7 6.9 93
Untreated

Fresh 5 - 1.101 1.018 53.6 6.8 3.7
# x 107
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* Record of Test 59=TE-1207 (continued)

TABLE II
' ANALYSIS OF VARIANCE

OF
LINEAR SOURCE STRENGTH

Log Per Cent Recovery

' Sum of Mean Error F Approx.
Effect D,F., Squares Square Line 0 Prob.

Days (D) 3 0.523  0.17h4 3 1.93 N.S.
Treatments (T) 2 0.108 0.0542 3 <3 N.5.

Dx T 6 0.540  0,0900 - -— -
Total 11  1.17 '

Coeff, ¢f Variation = 99,5%

LINEAR DECAY RATE

,Sloge
Sum of Mean Error F Approx.
Effect D.F. Sqguares Square Line Q Prob,
Days (D) 3 0.00225 0,000752 3 1.02  N.S.
Treatment (T) 2 0.00573 0.00286 3 3.89 N.S.
DxT 6  0.004k1 ©.000735 - - -

Total 11 0.0124

Coeff. of Variation = 36.6%
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Record of Test 59-TE-1207 (continued)

TABLE III

ORGANISMS/LITER AND PER CENT RECOVERIES

Per Cent Recoveries

Day 1 - II -
Treatment B G A B C
Period
0.244 0.0970  0.0863 p.115 0.334 0.0616
18 0.00711 0.0255  0.000519 0.00239  0.0367  0.000525
gg 0.00221  0.05551 0.,000949  0.006L8  0.,0000835
0.0000649
gg 0.00243 '
" Tay 1 v .
Treatment B C A B G
Pericd :
- L 0.27h 0.859 0,206 0.308 0.u89 0.LB1
18 0.0087 0,054  0.0336 0.0418 0.0489  0.,006L43
- 32 0.00688 0.0205  0.,00947 0.0093k  0.0202  0.,000LL5
*Organisms/Liter
Day T 11
Treatment ry B [ A B G
_Peried ‘ _
- L 1,988 1,514 2,660 10,650 19,780 10,32k
18 58 398 16 222 2,172 89
32 18 86 - 0 88 8L i
38 4]
L6 2
60 38
Day 111 ‘ ‘ v
Treatment - A B — 0 A B T
“Period _ ' ' '
- L. 21,060 78,200 24,000 26,620 LhL,lko0 60,600
18 LLU32  S130 3,918 - 3,620 L, Lo 810
32 528 1,86k 1,10k 808 1,832 56

#Net Fi11 Volume Day I = 5 ml; Net Fill Volume Days II-IV = 20 ml.

A = Untreated slurry, stored 60 days
B = 6% Inositol treated, stored 60 days
C = Untreated slurry, freshly made

10
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Record of Test 59-TE-1207 (continued)

TABLE IV
. ANIMAL DATA
No. No. y 3
Day Trial Treatment Period Exposed Response Response Wt.
I 2 AL 3¢5-=5+5 L 3 75.0 320
N L N 100.0 320
1 ky 0 0 320
25 L 0 .0 320
1 B 7 L 3 75.0 310
18 L L 100.0 310
32 L 1 26.0 310
60 I 0 0 320
3 ci. 22 L 0 0 340
30 L 0 0 3k0
38 L 0 0 3lo
L6 L 0 0 340
II 1 . Ah 3.5--5.0 & L 100.0 350
11 N 1 25.0 , 350
1051245 - L 2 50.0 350
18 L 1 25,0 350
'

2 Bfi  6.0-8.0 L b 100,0 370
i 10 I L 100.0 380
16 L 2 50.0 370
25 L 2 50.0 370
3 i .k b L 100,0 370
8 L 3 75.0 370
11 I 3 15,0 370
19+5--2245 | 1 25.0 370

A = Untreated slurry, stored 60 days
B = 6% Inositol treated, stored 60 days
C = Untreated slurry, freshly made

org/L.

3,976
1,968
250
39

1,15

15,975
1,975
3,6L0

222

21,769
7, 863
3,319

952

10,324
2,L75
352

000181



Record of Test 59-TE-1207 (continued)

" Noe.

TABLE IV (continued)

NO. %

Wt.

Day Trial Treatment Period Exposqg Response HResponse

I 3 4%, 3e5-5.0 L
1n L
10e5-=12¢5
18

2 Bl  640~-840
10
16
25

1l C . N
8

L

L

I

4

L

3

I

L

11 L
19.5--22¢5 |
w3 AL 3+5—=5+0 L
10 L
10¢5~=12¢5 |
18 L
4

L

N

L

L

L

L

L

1l B 640u=B 0
1o
16
25

2 G L
8
11

1945225

100.0
75.0
100.0
25,0

100,0
100.0
100.0

66,7

100,0
100.0
100,0
100.0

100,0
25.0
25.0
50.0,

100.0
100,0
100.0
100.0

100,0
100.0
100.0
. 100.0

FEr EEEE RHEE FEERE NEEE HEwE

Note: Day four amitted in obtaining LDg, for Treatment C

A = Untreated slurry, stored 60 days

B = 6% Inositol treated, stored 60 days

C = Untreated slurry, freshly made

12

320
320
320
320

300
300
300
300

310
310
360
310
320

320

320
320

Orgﬁ

31,590
6,337

11,892
1,432

78,927
26, 388
11,850

3,565

24, 000
14,135
10,164
10,197

39,930
10,2k4
19,288

3,620

L9, 962
17,721
8,952
3,212

60, 600
17,033
8,057
2,033

Dose

3,704

1,395
168

8,817
2,948
1,32k

398

2,708
1,618
1,302
1,168

L, 683
1,1Lh
2,262

L25

6,131
2,175
1,099

394

7,108
1,9%
9i5
238
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Log Per Cent Recovery
3
-3
]

«000L -

FIGURE I  TE-1207
LINEAR DECAY BASED ON LOG PER CENT RECOVERY

Legend:
A = Untreated, stored
B = Treated with Inositol, stored
C = Untreated, fresh '

¥ = O.uBle - 0.122it

P

.~ B
¥ = 0.293e - 0.1487¢

¥ = 0.320e - 0,2399%

I 18 32

Time Period (Min.)
13
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b {‘.. BEoFTA L e T o
'mcmzm RVALUATION DIVISION 'J:Esr N0, 59~-TE-1182 :
Protaction of. Bgthogmnc_}ianmrial Aerosols Against

travioclet Energy.. .

Detaminat.inmaf..&a:hacﬁo&ﬁgain&t UV radiation

© (2900-38004° ) .afforded to wat Pasteurella tularensis

by. three_ @tical.hlaanhaa,._uaing a modiflied aerosol

transport system e

&” o

Chief, Technical Evaluaﬁ.on Divigion

ort Detrick -
. Frederick, land

T~ e R

ol , a, To d&iamine*ifﬂa mpdification of tha_aerosol transport system
)'/\\ used.with the_stain}ess.ateel. exposura duct. provides. aufficient. exposure to

/f UV light to elieit a raaponaa..t‘mm.? tularensis. aerosolse . ' ..o+ - v .

. rhae To.,campmﬁtha_ralaﬁ.m.. effecﬁrgnaas . of. three optlcal blesaches
_in..p:n.tani.ing_&’.‘.ml_.amnsig from UV exposure.. .;.

2.. . LOCATION. OF. TEST:.. Tenk 96, Building P-567.

’

3. ESTIMATED TO BEGIN:. nnaylaﬂ .and_to end 20 May 1959, and to be
c.hargad to Ex. 0. No. 9100100,

-r"n.-

li._, REFEBENCES Technical Evaluation. D:Lviaion Test No. S9-TB-1153.

5. BACKGROUHD No. effect of UV was noted. on. asmaol recovery of P.
tularensis.in_tost.59=TE=1153_when expasure to. sunlamps was through a "plexi-
glass" Iilter. When uncoated cellophane was.aubstituted as the filter medium,
however, . 99. 9% kills. were. obtained for the. same exposure time. This could be
due 'to.eithar. (a).the. incressed .energy levels attained, (b) the inclusion of

art of_the. spectrum (2750=2900A°) exclnded by ‘l'.hq, "pleu:iglass“ filter,
or. (cg a. comb:l.nation of the two.

A mndification nf tha.expoaura duct. which utilizes critical orifices
to control _the_speed of the aercescl. through. the duct has replaced the rheostat
ayiong test. The slowest speed obtainable with
L BXpOSUTE . %o, tlhﬂ Wo Thmrem&lly the
an. prnn.de axpnsu{:es o.f.‘ 56.5, 9 and

the fan syatem providacL d -
0 eritical orifica controlled syat
16808 SBCOIIdS. . ) C
B TR . I
In test 59=TE-1153,..the thearetinal energy.. leval at wavalengths of
2900 to SBOQA" was. apprmd.mately 31,000 u watt aeconds/cm and as previously

e
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_Plan_of Test. No,.59-TE-1182 (contimed)

mentioned had no_effect. on._aercsol recovery. At wavelehgths of 2750 to 3800A°
using the uncoated cellophane. i%l r,. the _theoretical. energy level was approxi-
mately: 52,000 . watt. seconds/cm® and-a 99.9% reduction in.viable recovery was
noted.. Using. the modified UV. exposure duct with "plexiglass®™ filters theoreti-
cally will provide.7.5 to 22.times the energy obtained with the cellophana
filter and will_ eliminatae. the undeqired wavelengths below 2900A"

Three optical_blaaches (3-Aminn-l, 5. Naphthalene disul.fonic acid;
G-Amjno-lg 3,.6 Naphthalene_ trisulfonic acidj. .2.Naph‘l'h61—6 8 disulfonic acid)
will be_tested for protective effect. againat UV.light spproximating that of’

sun)ipht.,. = The.componnds. wi]_'l._bénaddad to P tnlarnnsis slurry at. a concans=:
tration of 0.5%.

e L i ‘:. ' Lo ey -
For a more.extensive treatment of the principles-and theories con=
cerned in this. work,.as well as the_ basic design of .the aerosol exposure
devica, it is suggested that Test. 59-TE-1153 be consulted.

6. METHOD OF TEST:

Fixtnra,.&_Fill.Yoluma;_‘.P_T-_lZ',_H__ il wat P, tularensis
Tmaﬁnmta: - ' '

-

' ‘ae P, tularensis alurry containing 0,55 diatilled water as a
non-exposed control (lemps o0if). v N

b. P. tularensis slurry. containing 0.5% distilled water as an
exposed control (lamps on)., ;

.

¢ Po tulsrensis alu.rring containing 0.5% 3- o-1, 5
Naphthalene disulfonic acid (iamps on).

' d. Po tularensia. slurry containing 0.5% 8-Amino~l, 3, 6-
Naphthalene trisulfoni acid (lamps on)e.

8o P. tularensis slurry. containing 0 5% 2—Naphth01-6 8
disulfonic acid (1ampa on).

. Tank_Conditions. . 30% Ro.H., 75°Fy contiouous faming only during
first 3 mimutes. following disseminat.ion.

Aerosol Flow Rate: Aerosol will be. pulled through the duct at
37.5 liters/min. for 2 mimutes after the tank fan is tnrned off.

Samples: A single. AGI-BO on each side of t.he duct.
Assay: S0P streak. plates for viable ccuntse

Sampling: . Irradiatdon. wi].‘i._cmenca 2. mirmtes after dissemination.
Samples will be of one mimute. duration at the % mimute time period.
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™ Plan_of Test No. S9-TE-1182 (contimued)
84 Design: .Randomized block. with. one trial per ireatment per day for
aysSe ) .
7. DATA TO BE OBTAINED:
Prior to Teat:. Physical. praperties. and control counts of slurries.
During Tast: .R., H. and te.mbera,mre.
After Test: Aqalyais of data,
8. SUGGESTED. METHOD OF DATA ANALYSIS:
Analya:.s of Variance

Days 7
Treatments Ly
Dx?T 28

Special. comparisons may be. made from the general analysis.

Submitted by: Concurred. in: Approved by:

R. L. WALKER_ . dJ MALLT L. 5. IDOINE .
Test Sponsor Thief, ME Section Chief, MRLAE Er.
F. M, WADLEY. a M‘?/
Statistical Advisor Chief, Technical

Evaluation Division
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Analysis Received: None :
Date of Review: 3 November 1959

SUBJECT: TECHNICAL EVALUATION DIVISION TEST NO, 59~TE-1182
Protection of Pathogenic Bacterial Aerosols Against Ultraviolet
Energy. II Determination of Protection Against UV Radiation
(2900-38004°) Afforded to Wet Pasteurella tularensit by Three
Optical Bleaches, Using a Modi¥ied Aercsol Iransport System,

TO Chief, Technical Evalustion Division
- Fort Detrick
' Frederlck, Maryland

ol

- . ] ERET AT ) . J.| » -- T " " LT A
L e L b Tt LA - - A o [
. AT I s B L T AL § AP ur ol sty BT . 1 - :
N 3y batn Pt d o = ATTRL v T R L I - a -
IT, ' RECORD OF TEST . ... ' . oo lend o S o ’
. - - , A H ag A - { Y, v B O LR

1. SUMMARY:. In. a continuetion of, the effort to develop an aerosol ex-
posure device to investigate the protective effects ‘of various chemcal com-
pounds against ‘ultraviolet 1light, a sygtes ustrg critical ‘orifices to”cbtain
slower: agrosol movement through the duct 'was tested.- Althongh 'the total™ ~*"-

exposure.to UV ‘was greatly increased by decreasing the rate of ‘aerogol moves

ment through the duct, no.lethal effect of Plexiglas-filtered UV light”
(2900~38004°) “from' fluorescent ‘sunlanps could be-shown; Viable recovery-data
indicated.a lack.of equality between the duct halves at the lower flow rates.
There was.an indication ‘that the three optical bleaches imparted a protective
effect against 'the adverse effects of aercsolization at the low relative

humidity used in.the test. . ... ...,

2. RECOMMENDATIONS: Tt ‘is recommended that -the test be repeated using
2 thinner "Plexiglas", “or other filter material which will give higher UV
energy levels.
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"3,  RESULTS AND CONCLUSIONS: At the 37.5 1/min flow rate, no pronounced
effect of ‘Plexiglas-filtered UV lighti{2900-38004°) was evident during the "'
first four days of testing. ~The.flow.rate.was lowered to 12,5 1/min for the
four remaining test days to inerease ‘the’length'of exposure to UV, There
appeared to be no difference between recoveries of exposed and non-exposed
gerosols of P, tularensis to which no optical bleach protectant had been added °
regardless of the flow rate used. As shown in the following table, there..did
appear to be a tendency toward lower aerosol recoveries from the exposure half
of the duct indicating some non-uniformity of aerosol movement through the.'.~
duct halves at-lower flow rates, ’ ’ ' '
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Record of Test 59-TE-1182 (continued)

Mean Recovery ~ Organisms/ml x 103

37.5 L/min Flow Bate

Non-Exposed Exposed ' Optical Bleach Protected
Control Control [T D I3
1#e  2we 1 ~- 2 1 2 1 2 1 2
bS.6h 53.31 L0.93 5L.69 110.25. 191.0L 135,63 167.50 82.55 117.63
Ratio . . . ' . - ! e ! y
Leet/2sn 8561 . LTWBL 51T Cooe L8097 < VT8

. - Lo R . -
12,5 L/min Flow Rate

9.75 16.06 10.15 11.85 2L.87 10,03 2h.a16 L3.52 23.49 Ll.90
Ratio ‘

;**/2*%".6070 8565 6212 5551 .5606

%C = 3-Amifo-1, 5 naphthalene disulfonic acid
D = 8-Amino-1, 3, 6 naphthalene trisulfonic acid

E = 2-Naphthol-6, 8 disulfonic acid
#1 = Irrediation half of duct n !
2 = Control half of duct ' o ‘

. A' possible explanation for the ihequality of unexposed aerosol
recoveries from the duct halves majy simply be that the duct halves are not
truly equal in volume or geometry due to thé necessary protrusion of the
lamp housing-filter holder units into the duct. This inequality may be most
apparent at the low flow rates because the low levels of recovery tend to
magnify any differences that exist between duct halves. -

Tt was interesting to note that-reveyeries from non-exposed optical
bleach protected aerosols were about” 3 times higher than nonprotected asrosols
at either flow rate. Thid suggests ‘the_existence of 'a more gerieral protective
effect of the optical bleaches against the adverse effects of aercsolization
at a low relative mmidity in addition to protection afforded againsi UV light.

h- : INGIDSFURIES: /

weendd WL T
- * £
,:‘ L “':‘I“{I( - /
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A=  Record of Test 59-TE-1182 (continued)

Submitted bys Concurred ins Approved bys

R, L. WALKER 4. 3 "rfnm- L. S. IDOINE

Test Sponsor | Ji Thief, ¥REAR Branch
F. H- WADLEI E. K. UOLFE
m 3 Tec

Evaluation Division
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Record of Test 59-TE-1182 (cohtinued)

TABLE I

TABLE OF. MEANS

Viable Recovery x Days x Flow Rate

P, tularensis - Organisms/ml x 103

Flow Rate - 37.5 L/Min

Non«Exposed Exposed Optical Bleach Protected
Day Control Gpn.trol Cw ._ Dot . B M
T 28 | 1 2 1 2 1 2 1 2
I]57,25 22.25]69.,50 82.50§117.25 115,20 | 157.00 158.75] 90.50 118,25
II | h2.,00 63.001{29.10 L47.00]115.00 342.00)]145.25 180.25| LB8.5¢ 83.00
IIT | 58.75 Th.50 137.83 U7.50 | 142.25 223.67 | 124,50 179.50|123.00 154.00
Ivj2L.55 53.50|27.30 L1.75 | 66.50 83.00 115,75 151.50] 68.25 115.25
F[u5.6L4 53.31 [40.93 5L.69 | 110.25 192,04 | 135.63: 167.50| 82.55 13.7.63
Flow Batp - 12,5 L/Min
v | 3.50° 5.83] 8.75 8.05| 33.00 LB.50| 37.50 , LL.75| L9.75 59.50
vI| 7.75 16.83|11.13 13.70| 21.83 72.75] 19.95 '68.25| 2L.98 76.25
VII [11.13 13.28 {13.48 13.53| 12.58 19.60 28.15 k9.%0 L4.63 11.55
VIII |16.60 28.30{ 7.25 12.13) 32.08 2 251 11,05 1M,60{ .60 20,30
¥! 9.75 16.06110.15 11.851 24.87 L0.03| 2426 L3.52 | 23,49 L1.%0
#C = 3-Amino=-l, S naphthalene disulfeonic acid
D = 8§-Amino-1, 3, 6 naphthalene trisulfoni¢ acid
E = 2.Naphthol-6, 8 disulfenic acid
] = Irpadiation half of duct

[V ]
L]

Control half of duct
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SES 1800-1(Bact)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

15 Octoter 1959.

Mr. George J. HMitchell,
Dept. of Lands and Torests,
Natural Resources Bldg.,
Edmontion, Alberta,

Dear Mr, Mitchell:

Wie have received your letter of 9 October in
which you have estimated the density figures for game animals
and birds.

Way I thank you for meking such a comprehensive
report. Your efforts are greatly anpreciated and T am sure that
the information which you have presented will be of great
asglstance to us, :

Should we require further information I will not
hesitateé to call upon you, however, I feel certain that your lettor
covers the problem which we are considering.

KBL/dg for Chief Superintendent.
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PLEASE CuOTE FiLE NO.

COVERNMENT OF THE PROVINCE OF ALBERTA

DEPARTMENT OF LANDS AND FORESTS

Brooks, Alberta, x\e
October 9, 1959. 3

!
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B ers
n2 o2 .
Chief Superintendent, e ks S22 o2
Suffield Experimental Station, | <. % ® 10 @ 5 BB pen
Ralston, Alberta. C. & L3 WU o5, T O
— &a, T 4
! - Ty N

et latat
e

Dear Sir:

Your letter of August 2li in which you request information
on wild animal abundance and dessity has been passed on to me,
As I do not have all my game animal reporis with me in the field
at present, I cannot give detailed data on mule dser, whitetailed
deer and sharptailed grouse abundance. I am assuming that you are
interested mainly in game animals and birds and do not wish density
figures for the many small mammals indiginous in the region in
guestion nor for the multitude of small and large non=-game birds
whiech frequent the area. .

Dengity figures are always dlfflcult to obtain because
this assumes that you know the size of the range in question., For
example, I run an aerial dder and antelope count each year in the
Medicine Hat region, but, not knowing the precise limits of mule
deer, whitetailed deer and antelope range, I cannot with any high
degree of accuracy, tranglate my survey figures into density be-
cause of the as yet unknown game range size. In winter, most deer
are concentrated along the South Saskatchewan, Bow and R.d Deer
Rivers. For those river valleys I determine density during winter,
However I do not know the size of the summer range of deer in this
Tegion, nor how far deer wintering along the watersheds will
travel from the winter range in spring.

gv"'I Big Game

(:J‘ S 1. Antelope - & few found along Ross Creek, Bullshead
ek, and Seven Persons Creek. To the south, pronghorns more
,, undant near Wildhorse, Manyberries, Pakowki Lake, Milk River.
In the Hilda - Schuler triangle antelope not abundant and restricted
g{\f) (53’ most.ly 'bo ! south and west sides of triangle.

Ty AR
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Large population found in the Eastern Irrigation Disirict,
Ronalane area and that region south of Red Deer River to north
Boundry of Experimental Block.

August 1957 aerial survey gave the approximate smmmer
density figures:-

Zone No. Antelope per square mile,
E.I.D. west 1.0

E.ID. middle Lol

E.I.D. norbheast 2.9

Ronalane Unknown - probably about 0.5
Hilda - Schuler Unknown - probably about 0.1
South of Irvirne 1.5

North of British Block Unknown - probably about 0.5
British Block Unknown  No access.

Total antelope population in province estimated at 15,000
in 1957. WNow approximately 10,000,

2, Mule Deer .- Density low on large summer range. In
winter animals concentrated in the following areas: (1) Red Deer
River valley; (2) South Saskatchewan River valley; (3) Bow Riv er
valley near its confluence with the Oldman River; and ¢h) Cypress
Hills. -

As mentioned earlier I do not have my survey figures with
me at this time., However, I do remember that deer density along the
Red Deer River in March 1958 was 7 deer per sguare mile., Considering
the difficulties encountered while censusing, the true density at
that time was propably 10 - 15 deer per sguare mile. Deer are also
sbundant along the South Saskatchewan River from just north east of
Medicine Hat to vhere the top of township 16 crosses the river.
North of that point to Empress are fewer deer. The Sandhills along
the eastern poriion of the British Block support some deer, but
mmbers unknown. The Cypress Hills support large numbers of deer
but no density figures are available.

3. Whitetailed Deer ~ No density figures available. DMost
sbundant along Red Deer River from Steveville ferry to Empress, and
in the Cypress Hills.

L. Elk = A few (possibly 100) found along Alberta -
Saskatchewan boundary within Cypress Hills Provincial Park.,
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5. Moose - About 8 or 10 moose now inhabiting Cypress
Hills Provincial Park since two pair were introduced several years
BEC.

B. Upland Game

1. Pheagant - Locally found where suitable cover existis
i.e. Red Deer River, coulees near Medicine Hat. Density low.

2. Hupgarian Partridge - Found throughout dryland farming
area. No density figures available.

3. Sharptailed grouse ~ Distributed throughout region, but
most abundant on Cypress Hills foothills, major whatersheds, and
sandhills in township 19, Range 3 and L.

L. Sage Grouse - This native grouse is limited in dis-
tribution. Found in extreme southeast cormer of province and

several other small areas. Density over entire range very low.

5. Chukar Partridge - Introducted into the South Sakkatchewan
valley in 1953 bubt surveys since has led me to believe that this
planting failed, Some birds also planted along Milk River. Density
very low.

6. Ruffed Grouse - A.-few birds are known to inhabit the
Cypress Hills. Density low.

C. Waterfowl

Figures are available for breeding pair density on the
prairie region, but unfortunately I do not have reports on same
with me. If you desire these figures they could be given when
I return to headquarters later.

The above treatment is somewhat sketchy owing to the
Pavcity of data that have as yet been accumulated on prairie
game species. I do hope however, that what has been presented is
of same value to you.

Yours truly,

7 .yt .
é;;gh7¢, %?’Zbéantﬂbﬂéfi

George itchell,
Game Biologist.
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SES 1800 - 1
SF

SUFFIELD EXPERIMENTAL STATICN
RAISTON ALBERTA

9 October, 1959

MEMORANDUM NO, 42/59
TO: File No, 1800 ~ 1
FROM: Superintendent/Field

SUBJECT: Use of Pathogens on SES Range

Late in August we had some discussions with respect to the
use of pathogens on the SES range area, The two attached memoranda from
H/Bact. and H/PRS discuss the technical aspects and some of the safety
aspects of such a proposition. These two memoranda were considered and
discussed with the Chief Superintendent and it was finally agreed that
we waild not consider seriously, at this time, the dispérsion of pathogens
on the open range area at Suffield, This decision was also influenced by
the fact that trials covering travel of pathogens up to distances of
perhaps 10 miles are being planned at Dugway Proving Ground. In addition
to this we agreed to discuss,at the Tripartite, the question of carrying
out joint trials with US and UK for longer times of travel,

This note and attached memoranda are being placed on this

file as a matter of record.
Afgggf Lambert

Superintendent/Field

Bttach 2
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SES 1800-1
H/PRS

- SUFFIELD EXPERTHENTAL STATION
RALSTON ALBERTA

9 September, 1959

MEAORANDUM
TO: Superintendent/Field
. FROM: H/PRS

SUBJECT: Use of Pathogens on SES Range

1. Over downwind distances of up to 30 miles, a 1 mile long crosswind
source must be regarded essentially as an infinite line source, For bacterial
aerosols in which there is no loss of viability this will mean that the dosage
will decrease almost in inverse proportion to distance of travel,

2. if the dosage at 30 miles was permitied to equal the determined LCL50
of UL to man, i,e, 1 cell min/l, then the downwind distance at which the dosage
would have fallen to the minimum necessary for satisfactory assay (say 50 cells
min/l) would be 0.6 miles,

3. If a point source were used, the rate of decrease of dosage with
distance would be greater, With the conditions in para 2 the-distance for a
dosage of 50 cells m/1 would be 1,6 miles.

ha If a dosage higher than 1 cell m/l could be permitted on the downwind
edge of the area, either by using sunrise to destroy cloud or on the basis that
the infectivity of bacteria decreases markedly with length of time airborne,
then distances further than 1/2 to 1 1/2 miles could be used in the study of
viable decay. A ten fold increase in the dosage permitted at 30 miles would
allow a dosage of 50 cells min/l to be provided at a distance of 6 to 9 miles,

5. While trials done so far with S.marcescens indicate that it is necessary
to study in some detail the viable decay which occurs during the first 30 minutes
or so of travel, which on the average requires sampling to .about 3 to 4 miles, it
seems doubtful whether this alone would justify provision of facilities for trials
with pathogens at SES.

Yo tommedinad st :
Comtlirma ot MZMEMJ jfﬁd«
k Aets L el fﬂf?’E, 0y o

oAiffuri 4oL Af AL S ‘ G/ves)
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. © 3E3 1800-1(3act)

SUFFIELD EXVERIMEMTAL STATICH
RALSTCIT ALBERTA

3 September 1G59,

MELIOR AN D UM
TG: Supt/Field
Fii: H/Bacteriology Section

Animals found on 3E3 range known to be naturaliy infected
with tularemia, here or in other places, are as follows. 4An estiaste
of the numbers of each species to be found. at present on SF3 range is
also given. Average intake of air per minubte given in brackets.

gophers less than 1/sq mi
rabbits (700 al/min) 1-5/5q mi

mice (10-25 ml/niin) comparatively scarce
muskrat Cusrts occasional

grouse and g2, flies }

and ticks unknown

, . . MAY
Other species found on the range or that = get on range
but not listed as being naturally infected:

sheep

cows (70 1/min)

snakes comparatively scarce
coyote 12 all told

hawks scarce

badger extremely scarce

horses (60 1/min) 20 total

deer 20 total

antelope 10 to 100/sq mi in herd

averare 1/sq mi

Number of UL cells reguired Lo infect in laboratory:

derosol lge
20 ninutes 1,000
5 hours 10,500

Uriprotected UL will not live beyond 1/2 to 1 hour in
deylight.

Travel time to area border is about 1 1/2 hours. Under
ideal conditions the number of cells likely to be found after 1 1,2
Jhours of travel (14 miles at 10 mph wind):
", . 3
Highh 3  concentrated 3¥ (unprotected) 5x107/1 3
Low RH concentrated 34 (wprotected) 0.5x10° to 0.3x107/1

It is likely that the number of cells which we could put up
would be below the number we could adequately assess at 10 niles and
5till be reasonably certain that minimal numbers would go off the arez.
Eamission just prior to sunrise would afford a safety factor.

It would appear that for safety reasons ve would iikely
have to emit only sufficient to sample at 5 miles or at the mosi .
1 hour travel. This is probably an insuffiecient time to demonstrate
protective action of inositol-and would therefore limit efforts to
checking decay of unprotected UL over a period ¢f 1 hour iravel.
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Exission would necessarily take piace no longer than 1 hour
beflore sunrise,

In my view we could use UL in the field, however, I wonder
whether the e"lfort we could uwzie would contribuate greatly since
the bime of travel we could examine vould be about 1 hour,.

/_/_’

¥

{A,B, Lanb)
ABL/dg *  H/Bacteriology Section
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2 ?f s ) Chemical Corps Technical Committee
-~ Army Chemical Center, Maryland

e

4-92-02-035-05

TSE/25110/ras
CHIH 20 Vay 1959
SUBJuCT: Establishment of Subproject L=92-02-035-05, Vet Suspension of
2L (1)
. ’I?."’. ToZamumeat gontales informasion
B0l v Tha Lt Enfanrg o the
0. Chairman, Chemical Corps ﬁbhhi’éa&.‘--’%‘\mi\waen TLr utunlneg of
.!:"‘::"-}.:.‘.'3."!!. 1':':.": T Vot "_'.: Sorvion
st T " Tonnorianio gr o ita
Tt T 1o
-‘ B P, .’ : Lor oy Heouml. T
1. (¢) If-_c{g:“_r?_n_f_:_egf .r-, N T Wil poeniuivad

L, L.

a. Froject /-92~02-035, BY Agent Process Development, estab-
iisiied by CCTC Item 3402, 27 iar 1953 (S). '

b. Ltr {3), GIRM=PD ml ¢ R&D Comd, 25 lizy 1959, Establish-
ment of Sulwnroject Development of ied Suspension of ZL
(U), to Chm, GCTC, w/Incl (Ltr, EI Labs, 8 ay 1959,
v/Inel (Data Sheet)).

2, (5) Discussion:

Reference a. identifies the currcntly approved project in the
Chemical Corps R&D prosram concerned with B agent develonment. Under
this general project four (4) subprojects concerned with detailed devel-
opment and assessment of BiW agents are also approved. 4s noted in the
inclosure to reference b., work on agent ZL (variola virus) has now
reached the stage where detailed Gevelopment of a satisfactory large-
scale production process for a liquid fill for munitions is required.
Consecuently, establishment of the subject subbroject was recommended as
described in the project data sheet traneanitted therewith, The latter
is appended hereto as an inclosure. In coisonance iith current directives
this subproject would be assirned to Technicul Otjective BWi~la, accorded
& 1-B priority, and be classified Secret. The basic letier of reference
b. requested necessarr aciion by this Cormittee to establich this sub-
project in the current Chemical Corps &D project program. This will be
accomplished by approval of the recommendations below.

3. (C) Recommandations:

It 1s recommended that:

TORET -
‘ hew E'&JA ‘ E‘ VH1074L9
SECRET a’

CAare vy
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SECRET

~-92402-035-05

a., Subproject 4-92-02-035-05, Wet Suspension of ZL (U), be estab-
lished in the FY 1960 Chemical Corps R&D program.

b. The requirement, objectives, and subtasks of subproject 4~92-02-
035+05, as indicated in the attached project data sheet, be
approved,

c. Subproject 4-92-02-035-05 be assigned to Technical Cbjective
BW-la, be accorded a 1-B pricrity, and be classified Secret.

d. The Cherical Corps FY 1950 RXD project program and all other
documents affected by this action be revisszd zccordingly.

Inel
Project Data Sheet

SECRET c2

. ———— = B e ——

et e 1 R Cw T
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7.
7s.
8.

9.
10.

15..

16.

17.

18.

15.

20,

21.

Inol

SECRET

New Subproject

L=92-02-03 5-05
PROJECT DATA_SHEET

PROJECT TITIE: Wet Suspension of 2L (U)
SECURITY OF PROJECT: Secret

PROJECT NUMBER: 4-92-02-035-05

REPORT DATE: 8 May 1959

BASIC FIELD OR SUBJECT: Processing and Manufacturing Methods and
Technigques and Equipment

SURFIELD OR SURJECT: Agents, Biological

TECHNICAL OBJECTIVE: BW-la

COCNIZANT AGENCY: USA Chemical Corps

DIRECTING AGELCY: USA CmlC RDCCM

REQUESTING AGENCY: WSA CmlC

CONTRACTOR AMD/OP. LARORATORY: BWLaboratories

PRIORITY: 1-B

MAJOR CATEGORY: 5.17

ESTIMATED COMPLETION DATES: Dev -~ June 1963

FISCAL ESTTMATES: FY Fiscal Cost

%0 110 ¥
61 600 M

REPLACED PROJECT CARD AND PROJECT STATUS: No project card is superseded.

This is a new subproject.

REQUIREENT AD/CR JUSTIFICATION: (S) This subproject is directed toward

increasing the offensive potential of BW as reflected in pars. 1212m and
3212n CDO3 A Doe 1958. Current guidanee recommends the develorrent of a

+

practical method for minufacturing wet suspensions of variola virus, the
causative agemt of smallpox. This is the first development program of a
lethal viral agent, hence necessltates re-evaluation of equipment design,
and developzent of techniques not heretofore required.

PROJ AND OBJECTIVS:

8. (8) Brief: (End Item) Results of a screening and research pro-
gram on variola virus indicate that it has potential as a BW agent.

SECRET
WHI10TLL,
C3
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SECRET

4=952~02-035~05
PROJECT DATA SHEET

This subproject is intendsd to result in the development of
a liquid munition f£il11 containing the agent, and in the
development of a process which is adaptable to large scale
production of the munition fill. '

(S) Approach: The preparation of a wet suspension of
variola virus possessing deairable characteristics as a
munition £i11 will be undertaken on a laboratory scale,
Procedures vill be developed for measuring essential physi~
cal and biological characteristics of the product. When an
acceptable product has been preparec and defined, efforts
will be made to develop and demonstrate a process capable

of producing such a product on a large scale. This vill be
accomplished by simple translation of many of the laboratory
procedures and by the development, lien necessary, of alter-
nate processes and operations for those laboratory procedures
which cannot be translated to = larger scale. Since this

is the first development of a letlal viral agent, many of
the criteria established for the design of equipment for
producing and handling incapacitating agents must be re-~
evalueted and new criteria and equipment developed.,

(U) Subtas':s:
(1) Definition of an acceptable product.

(2) Development of a process for large scale production of
the product

(3} Development and design of pilot plant equipment,
(4) Demonstration of uniform mass producibility.
(5) Evaluation of the mass produced product.

SECRET e
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SUFFILLD sXPERLHENTAL STATION
RALSTON ALBERTA

9 Septenher, 1959

HEAQRANDUR
T0: Superintendent/Field
FRu:: H/PRS

SUBJECT: Use of Fathorsens on SES Ranre

1

HR Over downwind distances of up to 30 miles, 2 1 mile lonz crosswind
source must be regarded essentially as an ini'inite line source, For bacterial
aercsols in which there is no loss of viability this will mean that the dosage
will decrease almost in inverse proportion to distance of travel.

2. 1f the dosage at 30 miles was permitited to Py tual the deuarm ed LCL50
of UL to man, i.e. 1 cell min/1, then the downwind distance at which the doscge
would have fallen to the minimus necessary for sd.t.mi‘actozy assay {(say 50 cells
min/l) would be 0.6 miles.

3. If a.point source were used, the rate of decrezse of dosage with
distance would be greater, With the conditions in para 2 the distance for a
dosage of 50 cells m/l would be 1.6 miles.

b If a dosage higher than 1 cell m/1 could be permitted on the dowmwing
edge of the area, either by using sunrise to destroy cloud or cn the hasis that
the infectivit, of bacteria decreases markedly with lenpgth of time airborne,
then distances further than 1/2 to 1 1/2 miles could be used in the study of
viable decay. A ten fold increase in the dosage permitted at 30 miles wounld
allow & dosage of 50 cells min/l to be provided &t a2 distance of 6 to 9 miles,

L Vhile trdals done so far with 5,marcescens indicate that it is necessary
to study in some detail the viable decay which cccurs during the first 30 minutes

or so of travel, which on the average requires sampling to about 3 to L4 miles, it

gsecms doubtful whether this alone would justify provisicn of facilities for irizls
with pathogens at 54S,

H.J. Fish
(H/PRS)
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) ;7> 733 1800-1(Bret)

SUFFIELD FX¥ RIMEMTAL STATICH
ALATC ALRFRTA

3 Sept.enber 1959.

R
0: Supt/Field
e H/Bacteriology Section

Animals fod on ST3 range known to be naturally infected
with tularemis, here or in other places, are as foliows. in estirmte
of the nuthers of each species to be fouyd at present on 55 ranse is
also piven. Average intslie of air per winute given in brackets,

gophars less than 1/sq mi
rabbits (700 ml/min) 1-5/s0 ni

mice {1-25 ml/min) comparativelr secarce
mus<rat 7w} ) oeeasional

grouse and ‘Bl {lies |

an! ticks A wnknowm

, : ey M2
Otiier soecies found on the ranse or that'®T get on range
but not listed as beine naturally infected:

sheep

cows (70 1/min)

snakes comparatively scarce
coyotae 12 all told

hawlks searce

badger axtrencly scarce

horses {60 1/min)} 20 totad

deer 20 total

antelope 10 te 1GG/9qg mi in herd

avera~e 1/3q ui
Number of UL cells required to infect in laboratory:
~Aerosol sge

20 minutes 1,080
5 houps 10,030

Unprotected UL will not live beyond 1/2 to 1 hour in
dnvlight.,

Travel time to aree border is about 1 1/2 hours. under
idesl conditions the number of cells lixely to be found after 1 1/2
hours of travel (14 niles at 10 mph wind):

#igh PHl  concentrated 3if (unprotected) 5x10°/1 ;
Low 7H concentroted 3¢ (imorotected) 0.5x10° to 0.3x107/1

Tt is likely that the number of cells which we could put up
would be below the number we could adequately assess at 10 miles and
atill bs reasonably certain that mdnirmal nurbers would go off tie area.
Emisaion just prior to sunrise would afford a safety factor.

It would appear that for safety reasons we would ldikely
have to emit only sufficient to sample at 5 miles or at the most
1 hour travel., This is probably sn insufficient timo to demonstirate
protective action of inositol and would thersfore limit efforts to
checking decay of unprotected UL over a period of 1 hour travel,

e m e e
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Emission would necessarily take place no longer than 1 hour
before sunrise,.

In my view we could use UL in the field, however, I wonder
whether the e”fort we could make would contribute greatly since
the time of travel we could exsmine would be about 1 hour,

(4.B, Lamb)
ABL/dg H/Bacteriology Secctbion

-
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SES 1800-1(Bzet)

SUFFIELD FXFERLENTAL STATICH
RALATON ALBIFRTA

2L, August 1959,

Mr. Curt P. Smith,
Director,

Fish and Wild Life,
Natural Resources Building,
Edmonton, Alberta.

Dear Mr. Smith:

Would it be possible for you to give us an estimate
of the number of various wild animals and birds to be founi
per square nile of prairie in the general region of Medicine
Hat.

T have contacted the Fish and Wild Life Inspector
in Hedlcine Hat and he has suggested that you way be.able to
assist in this matter.

Please address your reply to the Chief Supefintendent,
Su~field Experimental Station, Ralston, Alberta, attention of
¥r, A.B, Lamb,

Yours truly,

for Chief Superintendent
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CANADA

MCs for BW Warheads for Sergeant Missile

SECRET ENCLOSURE

DRBS 1800-1

OUR FILE REF. ....cocamnniannns DPLR(B&C)
DEPARTMENT OF NATIONAL DEFENCE

DEFENCE RESEARCH BOARD
'-- “: I'q

Ottawa, Ontario,

5 - 2 July, 1959. '
%y,
RAL T L
Chief Superintendent, .. .

N

] . -

ke
CC €00 T d e

100M-7/60(06—-8415}

The attached repert is for your information only.

when you have read it, please return to DAR(B&C).

for Chairman, Defence Research Board
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SERCRET REPORT "A"

_ %opy No. TJZL
7 pages} -
DEPARTMENT OF THE ARMY
OPFICE OF TMi CHYTP CHEMICAL OFFICER

Chemical Corps Technical Committee
Army Chemical Center, Marylend

L=16=16-021-01
o _ TSE/25110/ras
CMLWH ; o 2 June 1958

SUBJECT: Militery Charecteristics for BW Harﬁeads for SERGEANT Missile (C)

This document con
affecting the hationa

01 Chairman, Chemlcsl Corps Techni gif ‘Cdmiifetes

tains information
o 1 defense of the
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1. {C) Eg;oreﬁces:

a. ‘Subproject 4-16-16-021-01 (S), BW warhead for SERGEANT liseile
(¢), stablished by CCIC Item 3402, 27 Mar 1958. .

b. Combat Development Objectives Guide (S-RD) (CDOG), par 434a.(4)
& hBBkl > 17 *'l.‘p!‘ 1959' _-- )

g Itr (8), QUIFD-CE OCCmO, 5 4ug 1958, Proposed MC's for BW
Warheads for SERGL/NT Misslle (C), to USCONARC, w/Incls &
ist Ind, ATDEV-4, 13 Oct 1958; 2d Ind, CHIPD-CE, 27 Oct 1958;
& 3d Ind, ATDEV-4, 11 Mar 1959, to CimlO.

d.. D/F (S), CMLPD-CE OCCmlO, 18 Mar 1959, Proposed }L's for BW
Narheadg for SERGEANT Missile (C), to this office, w/Incl
(ref ¢c.). ,

7.2, (8) Discussion:

& Reference §. identifies the currently aprroved subproject "in
the Chemical Corps R&D program that will provide a BW warhead for the
SERGEANT Miaslle now being developed by the Ordnance Corpa to meet USCONARC
requirements. Sutproject 4-15-16-021-01 is essigned to Technical (bjective
BW-5, accorded a 1-B priority, and classified Secret as an overall category
for the work. The asnnual mrogress report for this subproject, dated 31 Dec
1958, indlcates detailed accomplishments, consolidated from contractor,
user, and development agency concepts, to meet the requirement for a BW
adesile capability at the earliest practicable date. Special emphasis is
given to a contractor's effort which was directed toward the essential design
oriteria, campatability with the missile's purpose, effielency of BW com-
ponent munition packaging, temperature controls required,  and fabrication
of four (L) warheads for stotic and flight test vehicles., Results of one
sucoessful flight test loaded with live El34 BW Bomblets, conducted at the
uhite Sands Missile Range, was considered to verify basic design. Future

SECRET WH10783
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plane anticipate further development and test coordinated with the Ordnance
Corps program. Current plans cell for the completion of the development by
December 1960,

b. The basic requirement for the subject warhead is indicated in
Combat Development Objectives Guide {reference b.) which includes the appli=-
cable paragraphs reproduced herewith as a matter of information and record:

34,8, (4) Fleld Artillery GQuided lissile System,
Short Range (75-Mile) (SERGEANT) (S).
(SECRET) A 75-nautical mile solid pro-
pellant ballistic guided missile for
delivery of atomic and non-atomic war-
hcads with a CEP of 150 meters up to
maximum range. The SLACENT will be
employed as mobile arwy or corps very
heavy artillery against area targets to
augment and extend other artillery
support and to supplemernt tactical air
support. This item will replace the
CORPORAL Missile., (LR)"-

38k,  Blolozical Warfare Warheads (U). (U%-
CLASSIFI®D) A warhead for effective
disseminetion of biological warfare
agents adaptable to the following
¥eapons.

(1) HONGST JOMM. (MR)
(2) CORPORAL. (MR)
(3) SERGEART. (Im)

¢. VWhen subproject 4-16-16-021-01 was established as indicated
in reference &., a detailed statement of military characteristics was not
available for epproval. To meet this deficiencgy, the Chemlcal Corps pre-
pared a list of characteristics which were forwarded to the using agency as
jndicated in reference ¢. The 13t Indorsement to reference ¢. indicates
detailed USCONARC comments on the proposed characteristics with reference
to applicable operaticnal and organizational concepts for this item. Prob-
abllities of BW accident are noted and the use of the Arming Decision Deviee
‘seemed desirabla for troop safety. The 2d Indorsement to reference g.
indicated that although UL is indicated as the warhead filling, it is also
plenned to use other BW agent fillings. The probzbilities of BW aceident
are not considered sufficiently high to warrant inclusion of the ADD used
in atomlc heads. Because individual bomblets are used, destruction of-a
missile on the ground rather than in flight is suggested in case of mal-
function, which is a different concept than the aerial destruction rrovided
by ADD system. The 3d Indorsement to reference c. indicated USCINARC
concurrence with the characteristics as changed based upon recommendations
of the USA Artillary School. This indorsemsnt also noted the possibility
of using a newly designed ADD system for nonatomlc warheads which, it was
falt, should eventually be incorporated into all warhead designs as a
matter of safety. Reference d. forwarded the proposed characteristics
revised as indicated for appropriate action by this Committee.  These

SECRET A2
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oharacteristics are reproduced and enclosed herevith.
3. (C) Recommendations:

It is recommended that:

&. The military characteristics for BW Warheads for SERGEANT
Missile, which are listed in the inclosure herewith, be
approved.

p. These characteristics serve as a guide for the work of
subproject 4-16-16-021~0) now approved in the Chemical
Corps BW R&D program.

¢. The records of subproject 4~16-16-021-01 and other docu-
mente affected by this action be revised accordingly.

Incl
List of MCs (S)

A3
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MILITARY CHARACTURISTICS FOR BW_WARHEADS
FOR SEAGRANT MISSILE (C)

. (S) Performance: The warhead shall be capable of:

a. Effectively disseminating agent UL over large areas to produce
casualties to unprotected personnel {not wearing mask), whether in en in-
closure or in the open. Casualty rates will depend on the area covered and

‘M1l be approximately:

Casualty Rates ¥
Area Covered Desired Acceptable
9 sq. mi. 1004 A
100 sq. mi, _ 30% 20%

Area covered of approﬁmately 175 sg. mi. is desired.

b, Effectively disseminating other alternate BW asgents without
change in the basic design.

- ¢« Causing minimum avareness of attack through the humen senses of
hearing end seeing, i.e., the noise level of functioning and the density of

dissemination sources.

d- Control over the casualty level and area attacked by adjustment
of the altitude of functioning. .

6. All-weather employment within the limitations of the agent
filling.

2, (U) walght, Bulk and €onfiguration: A fully assembled warhead shall
weight 1611420 pounds. The location of the center of rravity shall conform
to the specifications set down for nuclear warheads by the missile system
development agency. The warhead shall have the same external configuration
as other warhead installations specified for the SERGTANT missile,

3. (U) Durability: The fully assembled warhead, including bomblets
and fuge, shall withstand the same ground and in-flight environmental con-
ditions as the SERGEANT guided missile, The bomblet shall not function or

shov evidence of leakage when dropped in any positiin onto concrete from a
height of ‘4 to 6 feet. The bomblet shall have safety features incorporated
in its design as are required to preclude accidental functioning during

hendling, storage, and transportation.

L. (U) Simplieity of Overation: The warhead shall be designed to
provide the simplest mechanical, electrical, chemical and other functioning
in ground operations and during flight.

5. (U) Portability: The warhead shall be designed for ease of handling
and to facilitate ease of chsck~out and maintenance.

Inecl SECRET A,
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6. (U) Transportability: The warhead shall be capable of being
packaged to withstand transport by rail, ship, or aircraft, by motor vehicle
over rough roads and cross-~country, landings through surf and across beaches;
and the normal hazards of loading, unloading, and handling incident to trans-
port and storage compatible with similar requirements for the parent missile.

7. (U) Compatibility with Related Equipment: The warhead shall be
interchangeable with other warheads designed for this missile. The warhead
shall be designed so that it is compatible with the warhead handling and
mating equipment developed for the nuclear warhead.

8. (U) Reliability: The warhead shall be provided with a reliable
fuzing system capable of functioning the warhead at any desired altitude
over the target within the operational limits of the SERGEANT missile. The
design and fabrication shall be such that each warhead manufactured has the
following reliability and premesture probability:

&. A probability of providing its design lethality of not less
than 0.995. -

b. A probability of providing safe functioring in prelaunch
operations of 0,999,

¢. A probability of fuze and warhead functioning of 0.99.

9. (U) Xater Proofness: The warhead shall be capablé‘of resisting
eny exposure to water without deterioration or affecting the mating and
functioning sequences,

10. (U) Mildew Proofness: !laterials selected for insulation shall
be mildew proof.

11, (U) Insect or Mite Proofpess: Materials selected for insulation

shall be insect. proof.

12. (U) Camouflagihility: NA

13, (V) Hazards in Handling: The warhead and compenent munitions must
be uncontaminated end lcakproof to prevent the BW agent from contaminating
the warhead and bomblets creating a hazard to munition hendlers. Provisions
shall be made for monitoring the functional and safety condition of the
vwarhead from a remote control point prior to launching. It shall Le possible
to render the warhead safe in case of accidental arming.

14, (U) Simplicity of Instruction: NA

15. (U) Performance Temnerature Limitaticns: (For interim cesign
only) The warhead with ancillary temperature control equipment shall give
an acceptable performance for operational usage within an air terperature
range extending from 125°F (minimum exposure of 4 hours with full impact
of solar radiation, 3560 BTU/ft sq 1 hr) dovn to -25° (minimum exposure of
3 days without benefit of solar radiation). The warhead shall be so designed
and constructed es to perform its intended function at all relative humidi-
ties up to 100% at sll temperatures below 90°F and in those temperatures

SECRET _ A5
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above 90°F, at all relative humidities up to a maximum obtainable,

16. (C) Storageability end Transportability Temrerature Limitations:
(For interim design only) The warhead with ancillary temperature control
equipment shall be capable of safe storage and transportation without per-
manent impairment of its capabilities from the offects of temperature from
-80°F (for periods of at least 3 days duration) to 160°F (for periods as
long as 4 hours per day). The warhead with bomblets shall be capable of
storage under ambient and humidity conditions without deterioraltion, as
follows:

8, In shipping containers in tamperature-controlled warehouses
with & minimum spount of care for a period squivalent to 75 percent decay
of the most hardy agent.

b, In its shipning container vith ancillary temperature control
equipment under field conditions for a period ecquivalent to 75 percent
decay of the most hardy agent.

¢. Under field conditions after removal from shipping container
for at least 24 hours with not more than 75 percent decay of the least hardy
agent.

d. Shall be designed to permit storage of components, exclusive
of the sgent filling, under service conditions for at least five years and
remain serviceabls,

17. (U) Simplicity of Ficld Maintenance:

8. Testipg. Only go-no-go type tests of the complete warhead
saction are desirable in the field.

b, Maintenance, Disassembly of the warhead section shall not be
permitted in the field, except for components of the furing system. Main-
tenance of the fuzing system shall be safe, and shall require a minimum of
time, specialized personnel, and specialized tools, equipment and facilities.

18. (U) Consumption Rate of Fuel, Propellants, Lubricants, or other

Expendables: NA

.19, (C) Puzipg: 4 suitable fuze shzll be provided for the BW type
warhead. Available fuzing 11l e employed if it does not compromise war-
head performance. The fuze shall be designed to activate the warnead between
0 and 50,000 feet. Fuze settings will be rrovided in 5,000 feet increments;-
the fuze height of burst probable error will not exceed 1,000 fecet.

20. (S) Opersational Concent: The warhesd shall be interchangeable
with other warheads devised for this missile and will be employed over those
tergets that can be more profitably attacked by BW agents. The warhead shall
be capable of controlling casualty levels by adjustment of the altitude 0?
functioning. The warhead will be designed to accommodate agent UL, but w1}l
also be so designed as to accept other BW agents without reguiring any basic

engineering changes.
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21, (U) Organizational Concept: The organizational concept will be
the same as for other warheads for the SERGEANT Missile,

SECRE A7
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In Reply Please Quote
Ko. CAS(W)8934-2 (CML) 413

In Reply to DRES 1800-1

Dated 17 April 1959
28 May 1959

m' .|_H.H:‘.:§;K————"g
Defence Research Board AT S
Department of Nationel Defence LT o ':“",'““\
Buidding “A® i—--':-*'.m. ;v
Ottawa, Ontario, Canada -

ATTENTION: DAR (B&C)
Mylon Impingers

1. Nylon impingers have been developed Ly the U.s. Aruy
Biological warfare Laboratories (BWL) mainly in the interest
of sefety and economy, These have been developed under contract
and production items have now been received for evaluation.
Testa are in progress to determine and resolve operational ' pro-
blems involved in the use of these impingers.
2. These impingers were produced by the Danielson Manufacturing.

Company, Danielson, Connecticut, and cost approximately $1.80 each,
They have a flow rate of 12,5 liters por minute. There are 2 types
available. One with a jet to bottom of bottle distance of 15 mm, the
other with 30 mm, Some of these could be provided to SES if required.

3. Mr., Fred Ray of BYL will be attending the Suffield-Dugway
Conference, 3-5 June, and will be prepared to discuss this furtiher

at that time,
Wt Y
v

~

]
\ Y
; )"L stritution
1§y Attn: Dr, Lamb

““ "(E W HENSEIWOOD) 7/

Lieutenant Colonel °
Canadian Army Technical Representative
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SES 1800-01(Bactd

SUFFIELD EXPRERIMENTAL STATTION
RALSTOH ALBEHTA

26 Hay 1959.

Dr, H.E. Robertson,
Director of Provinelal Public Health Labs.,
Regina, Saskatchewan.

Dear Dr. Robertson:

Your laboratory is listed as helng a source of
stock cultures of Staphylococcus citreus,

Would it be possible for this laboratory to obtain

subcultures of such strains of Staphylococcus citreus as you now
have on hand, :

. Please address your reply to the Chief Superintendent,
Suffield Experimental Station, Ralston, Alberta, attention of
Mr. A.B, lamb,

Yours sincerely,

ABL/dg (for) Chief Superintendent
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SES 1800-01(Bact)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

26 May 1959.

Dr. P.M. Payne,

Department of Microbiolegy,
University of Manitoba,
Winnipeg, Hanitoba.

Dezr Dr. Payne:

Your laboratory is listed as being a source of
stock cultures of Staphylococeus citreus.

Would it be possible for this laboratory to obtain
subcultures of such strains of Staphylococcus citreus as you
now have on hand,

Plsase address your reply to the Chief Superintendent,
Suffield Experimental Station, Ralston, Alberta, attention of
Mr., A.B. Lamb, ,

o

Yours ainc‘eraly ’

ABL/dg for Chief Superintendent
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DRBS 1850-04 (DAR B&G)

Our FILE REF.

DEPARTMENT OF NATIONAL DEFENCE

DEFENCE RESEARCH BOARD
511077

,’égzﬂhuu55‘~
/C\Ab s

Ottawa, Ontario,
21 May 1959

Chief Superintendent,
S.E.S8,

Att: Mr, A, B, Lamb

Request for Staphylococcus Citreus

1. Reference is made to S&S 1800-1(Bact) dated 13th
May 1959. '
2 We have determined that this organism is not available

from NRC, the Laboratory of Hygigne or the Division of Bacteriology,
Science Services of the Department of Agriculture, However,

Dr. Gibbon, NRC, consulied the latest issue of the species list and
advises that the only sources for this organism are:

Dr. P.M. Payne,-Department of Microbiology,
University of Manitoba, Winnipeg, and

Dr. H.E, Robertson, Director of Provincial
Public Health Laboratories, Regina, Sask.

3 We have not contacted these people as we felt it would
probably be better in the long run for you to deal with them

directly.

‘ S .%p for Chairman, Defence Hesearch Board
Ll

100 M-4-57( 36-4024)
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SES 1800-1(Bact,)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

13 May 1959.

Chairman,
Defence Research Board,
OTTAWA, Ontario.

Attention: DAR (B&C)

Suffield BExperimental Station requires subcultures
of four or five strains of 3taphylococcus gitreus. Would
you ask NRC (Ottswa) and The Laboratory of Hygiene, Department of
National Health and Welfare (Ottawa) whether they have strains
available, if so, would you reguest that subcultures be forwarded
to S.E.S,

-

ABL/dg for Chief Superintendent
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ROUTINE 15 MAY 58

TO. SES RALSTON
FM. DRM WASHINGTON

DRCS 408

f :
| REF SES 185, |ITEM REQUIRED IS KNOWN AS BEET PT=-12 | !

NOZZLE PROCURED UNDER CONTRACT DA-18-064-CML-496. : 7
MANUFACTURER IS BEET FOG NOZZLE COMPANY 309 WILLS -
STREET GREENF IELD MASSACHESETTS, {TEM CAN BE -

OBTAINED ‘BY BEET DRAWING NO 25-302D ENTITLED BEET
© ASSEMBLY AND DETAIL. ITEM IS SUPPLIED WITH 1/4 INCH

PIPE ADAPTOR TO BEET DRAWING F243, ITEM COSTS

APPROXIMATELY 5 DOLLARS,
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DEPARTMENT OF NATIONAL DEFENCE
" MESSAGE FORM —
FOR UNCLASSIFIED MESSAGES ONLY

FOR MEBBAGE CENTRE LEE OMNLY
INDICATE DEOREE

oF PRECEDENCE

DPERATIONAL

| 17v92
| | %, 7/ /g{i |

PRIORITY

ROUTINE X . UNCLAS

rapM

IF NOT MARKED Chief Supt. 5.E.5. Ralston, Alberta

WILL BE
TRANSMITTED 1o

DEFERRED Lt. Col. H.E. Staples,
CATR, Army Chemdcal @enter, Edgewood, Mgryland.

INFO

B2 L I

1. SEEK INFORMATION ON A COMMERCIAL SUPPLY OF SPRAY NOZZLES

TYFR PI. = 12 FOR AEROSOLS.

2, THESE ROZZLES KNOvN AT DETRICK. SUGGEST-THEY MIGHT SUPFLY
INFORMATION WHETHER ITEMS ARE AVAILABLE AND SCURCE OF SUFPLY.

DAIQINATOR . TELEPHDHE DATE - TIME GROUP FILE NO,
itio M’/ 281 ' Z| saa00
‘ - FILE COPY

CME I3EDJ
CAFR 1414 W 4504-B-1414, L300 -F-53 |&PdE)
ACAF & 40
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SECRET ENCLOSURE

DRBS 1800-1 DAR(B&C)

DEFENCE RESEALCH BCARD

Ottawa, Ontario,

2 May 1958
To: Addressees listed below e v M I
2 . [ - . -1
‘I e iR ER 1
Report on Meeting with WSEG LR N e

BW/CW Weapons Systems - ?EH:::

1, Attached is a copy of a report on the m/n subject for
your information and retention or circwlation as indicated below.

S 7
B trnraan

for Chairman, Defence Research Board

DISTHIBUTION

{n Retention On Circulation
TRM{W ) CORB

DRM(Low) VC/DRB

CATR CSe

ACSe(B) C of E

DAR SA/CNS

CS/SES SA/CAS
CS/DRCL/KL

Sec/JSWPC (6)(for Service Members
of JSWPC and JSWC)

5/RG

SA/CGS

S)k
h) RS M Ty g
517
H B

000223
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TRBS 1800-1 DAR(B&C)

REPCRT ON MEETING WITH THE WEAPONS SYSTEMS

EVALUATION GROUP

BW/CW WEAPONS SYSTEMS

1. On April 23rd and 2Lth personnel of WSEG, a U.S. Defense
Depertment Group, met with DRB and members of the Services in IRB HQ,
to discuss a wide variety of topics., On the afternoon of the 2Lith

the topic of discussion was BW/CW weapons systems. The following is a
personal report based on brief notes taken during the meeting. The
meeting was chaired by Vice-Admiral J.H., Sides and the discussion was
initiated by a statement by Maj. Gen. (Ret.) Barriger, on BY,

2 WSEG undertook evaluations of BY in 1951 and in 1955 and it
is currently concluding a new evaluation, the report of which is to

be submitted in October 1958, In the current evaluation the first step
was to survey the progress made in the field since the last evaluation
in 1955 to highlight the significant advances. These were summarized
by General Barriger as follows:

(2). The determination of the infective dose for humans, by
inhalation, of both Q fever and UL, For the former the
infective dose was 10 viable organisms per individual and
for the second it was 10 to 20 organisms,

(b) Considerable progress has been made in the development of
a dry £ill for munitions.

(¢) Strains of various agents have been developed with improved
viability.

(d) Large area coverage trials with fluorescent particles have
shown the feasibility of disseminating solid particulates
over large areas.

(e) The development of a ribbed sphere as a bomblet has in-
creased the area coverage of a single cluster-type bomb to
100 square miles,

(f£) Considerable progress has been made in the design of
disseminators for pre-sized dry fill,

(g) Considerable advances have been made in methods of
rearing, infecting, and disseminating insect wvectors,

3. In the anti-crop field, although effort had been severely
curtailed, the significant point was that the concept of establishing
foci of infection had been replaced by the concept of using a line
source for massive infection,

L On the basis of this progress WSEG considered that the field
did not warrant another full technical evaluation. WSEG decided,
instead, on a qualitative approach for their evaluation. It considered
the possible advantages and features of employment of BW weapons system
as now known, or as can be predicted from present knowledge, against
the following considerations:

(a) BA weapons systems must compete with other weapons systems
in exdstence in the same time frame,

anan 2
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(b) The basic characteristics of BW weapons systems: their
dependence on meteorological conditions; the ease of
taking effective, passive counter measures, €.g. masking;
the inherent delay in effects; the fact that if destruction
is required as well as casualties, they are not useful;
the fragility of the agents.

(¢) It is doubtful that anti-crop warfare would ever reduce
the diet of any nation to the point of surrender. There
is also the fact that in anti-crop warfare specific and
detailed intelligence is needed on the target in order that
the right anti-crop agent can be used in ‘the right place.

It was therefore concluded that both anti-crop and anti-
personnel BW weapons developed from presently known scientific and
technical data would be of low potential in a general war in which nuclear
weapons would be used, _

e WSEG next considered the case of limited wars. The same
technical restrictions on the reliability of the weapons system held in
the case of limited wars as in the general wars but it was concluded
that BW might be useful in limited situations, such as siege or in areas
where public health standards were low, In examining the role of
anti-crop warfare in limited wars a survey of the economics of the
Middle East, the Far East and the satellites was undertaken, It was
concluded that it was doubtful if any advantage would be gained in using
anti-crop warfare in such situations, primarily because unless Russia
itself were attacked, it would be in its interest to replace the food
logses of these smaller countries from its own granaries, It was
concluded that BW was of low potential in limited wars,

6. These two primary conclusions led to the further conclusion
that there was no reason for the U.S5., to maintain an operational
capability in BW.

Te These conclusions were also examined in the light of certain
arguments put forward by BW enthusiasts. One such argument is that if
AW is banned by either formal or tacit agreement between the major
powers BW might assume major importance. For advice on this situation
political authorities were consulted. Their opinion was that any
agreement to restrict or ban AW would be accompanied by a similar
agreement for BW, Another argument is that a BW operational capability
should be maintained as a deterrent agains® the use of BW by an enemy
was also examined, The opinion here was that the major deterrent to the
use of BW is also the major deterrent to the use of AW, that is, the
force of world-wide public opinion, Even if this were not seo, the
possession of an AW capability is considered to be a greater deterrent
to the use of BW than is the possession of a BW operational capability.

8. The next question was the recommendations that should be made
based on these conclusions, Obviously, the one that comes first to

mind is, of course, cancellation of all work on BW. However, there are
two factors which make this recommendation untenable, The first is the
fact that the progress in the BW field over the past three years has
tended to show that the limiting technical factors are more likely to

be overcome with further research than to show that they will be limiting
factors forever, Secondly, a consideration of the threat shows that the
Soviet Union does have a program in this field, although of unimown
magnitude, and that BW does lend itself to covert use, These two factors
lead to the conclusion that we must kmow how to defend against it in
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case it is used. The major conclusion of the evaluation is
therefore that the findings warrant continued research in the EW
field on both defensive and offensive aspects. The latter is
necessary for intelligent work on the former.

9. The recomnendations to be made by WSEG to the Joint Chiefs
of Staff are as follows:

{(a) That the BW program be continued and that the policy be
that emphasis will be placed on the research area and
that manufacture of agents etc, and the development of
mnitions or devices be limited to that necessary to
support the research and not aimed at developing an
operational capability.

(b) That a small effort should be continued in both the
anti-crop and anti-animal fields.

(¢) That the major objectives of the program should be an
increased defensive capability and the search for a lead
towards a Ybreak-through” that might warrant
reconsideration of the conclusion that a BW operational

. capability is not required. :

10, Finally, General Barriger stated that although .the report
wag not yet final it was not likely thal any work remaining to be done
would alter these preliminary conclusions and recommendations.

1. There was some discussion following General Barriger's
presentation and although certain persons would weight differently
some of the factors on which an estimate of the probability of a
break-through is based, it was apparent that there was no real dis-
agreement with the conclusions and recommendations, i.e. that work
should be continued in this field and that the emphasis should be on
the research side aimed at a greater understanding of the principles
involved.

12, No presentation was made on CW. It was stated that it was

not considered a strategic weapon. Il was also stated that, at
present, there were no plans for an evaluation of CW.

,/éffﬁp/?9é£/44“@““V'

G. R, Vavasour,
DAR (B&C )

2 May 1558
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SES S1800-1 (cs)

SECRET
2 May, 1958
Chairman,
Defence Research Board,
Ottawa.
Attention DAR B&C '
b 3it
Future BW Programme %;,i
¥
1. Reference is made to your DRBS 1800-1 (DAR B&C) oée% DRBS

1850-04 (DAR BiC) dated 22 April, 1958, concerning the Futurd BW
Programme . .

2. The following are the comments on your letber:

A. Protection of Bacteria against Light

L4

(1) In addition to the investigation of the effect of ambient

conditions, particularly at low temperatures, on the viabllity of
bacterial aerosols air suspended for long periods of tine, we are
carrylng out the following basic studies:

(2) Determination of the effect of UV on suspended bacteria

To date we have chown that UV of wave length between 2850 A°
and 3600 A° (the limited wave length of the sun's UV at the
earth's surfece is 2920 A®) effects the greatest kill. At
the present time we are trying to detemuine more specifically
the effective wave leangth.

(b) In connection with (a} above, we are determining the
protective effect of various added chemicals. Included in these
additives are certain fluorescent campounds. We have achieved
certain limited success to date.

(c) BSince 50% to 90% of the kill of airborue bacteria occurs
in the first one to two seconds after dispersal, we are eandeavour-
ing to elucidate the mechanism of this kill snd also determine
the beneficial effects of additives to the spray slurries. WUe
have achieved quite good success in the case of SM and this ap-
rears to be paralleled by X19 and also UL. These additives do
not protect against light.

(2) Promicing laboratory results on the protection of airborae
bacterla will certoinly be investigated and confirmed under field
conditions. In this respect you will note that our BW Programme
this summer will comsist of proving the effect of additives against
the initial kill and subsequent travel in the dark. We have po re-

sults sufficiently promising to test under daylight conditions at
preseat.

{g) It would be appreciated if the 23rd Technical Progress Report
from the Naval Biological Laboratories in San Francisco, is forwarded
to us 88 soon as possible. From the visit of Mr. D.E. Davids to
these laboratoriec some little time ago, we obtained same preliminary
data and results. At that time, however, the workers were samevhat
gkett}i themselves. However, we have tested similar compounds with

Grme € success. :
“ A ——— .
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B. Viral Studies

(%) We fully recognize the importance of viral studies and copsider
that Canada could well wnderteke resesrch in this field. At the pre-
sent time this is not possible at SES, since the staff ve have are
fully occupied as given in A above.

(5) We bave no virologists, ror have we the special equipment and

rooms, etc., required for work with these agents. I understand , how-
ever, that the UK are pursuing some studies on these lines and that
Dr. Mitchell was interested in utilizing the drums at Grosse lle.
Certalnly, however, a study should be made even though it might be on
8 small scale. The results of such work could well indicate that a
future expansion would be necessary, in which case we could consider
converting our programme at SES from investigations of bacteria to
that of viruses.

(A.M. Pennie)
Chlef Superintendent

AMP/ad

000228




SECRET
SES 1800-1 (S/R)

SUFFIELD EXPERIMENTAL STATION
RALSTON ALBERTA

1 May, 1958,

MEMORANDUM S/R 15/58,

TOs Chief Superintendent
FROM; Supt./Research
SUBJECT ¢ Future BW Program

Reference DRBS 1800-1 and DRBS 1850 (DAR B+C) dated 22

I would suggest that Mr. Vavasour's letter be answered
somewhat as follows:- :

April, 1958,

A. Protection of Bacteria Against Light.

1. In addition to the investigation of the affect of am-
bient conditions, particularly at low temperatures, on the wviability
of bacterial aerosols air suspended for long periods of time, we are
carrying out the following basic studiess-

{a) Determination of the effect of UV on suspended bacteria.

To date we have shown that UV of wave length between 2850 A°
and 3600 A® (the limited wave length of the sun's UV at the
earth's surface is 2920 A°) effects the greatest kill., At
the present time we are trying to determine more specifically
the effective wave length.

(b) In connection with (a) above, we are determining the protective
effect of various added chemicals, Included in these additives
are certain fluorescent compounds. We have achieved certain
limited success to date.

508 to

(c) Since/90% of the kill of air-borne bacteria occurs in the first
one to two seconds after dispersal, we are endeavouring to elu-
cidate the mechanism of this kill and also determine the bene-
ficial effects of additives to the spray slurries. We have
achieved quite good success in the case of 3 and this appears
to be paralleled by X19 and also UL, These additives do not
protect against light.

2. Promising laboratory results on the protection of air-
borne bacteria will certainly be investigated and confirmed under field
conditions., In this respect you will note that our BW Program this sum-
mer will consist of proving the effect of additives against the initial
kill and subsequent travel in the dark, We have no results sufficiently
promising to test under daylight conditions at present,

3. : It would be appreciated if the 23rd. Technical Progress
Report from the Naval Biclogical Laboratories in San Francisco, is for-
warded to us as seoon as possible. From the visit of Mr, D.E, Davids to
these Laboratories some little time ago, we obtained some preliminary
data and results, At that time, however, the workers wsre somewhat
skeptical themselves. However, we have tested similar compounds with
some little success.

B,  Viral Studies.

b We fully recognize the importance of viral studies and
consider that Canada could well undertake research in this field. At
the present time: this is not possible at SES, since the staff we have
are fully occupied as given in A, above,
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- B. Viral Studies (contd)

0
N
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5 We have ne virologists, nor have we the special equipment
and rooms, etc,, required for work with these agents. I understand, how-
ever, that the UK are pursuing some studies on these lines and that Dr,
Mitchell was interested in utilizing the drums at Grosse Ile. Certainly,
howeger, a study should be made even though it might be on a small scale.
The results of such work could well indicate that a future expansion would
be necessary, in which case we could consider converting our program at
SES from investigations of bacteria to that of viruses.

(B. J, Perry)
Supt,/Hesearch

BJP/gw
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SECRET

SUFFIELD EXPERIMENTAL STATION
RALSTON, ALBERTA

29 April 1958

TO: Chief Superintendent

' RE: Future BW Program

If the encouraging results Bacteriology Section are
having against the effects of light on bacteria work out, the
night-time field trials presently being planned, could be
extended to daytime,

. Some abstracts, from Tripartite papers on the present

status of work on viral aerosols, are attached. ‘
H.J,' Fish,
HJF :imw H/PRS
Encl.
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Tenth Tripartite Report - Sept. 55

UK outlined the work done on vaccinia, emphasizing that this
was very much an interim report. Because vaccinia was relatively safe,
sasy to produce and easy to assess, it was used as a simulant in both
laboratory and field trials in order t¢ gain information on the use
of smallpox virus (Variola) as a BW agent. The vaccinia material was
stable at ~60°C, stood up well under freezing and thawing and could be
freeze-dried without reduction in titer, In the spray work it was
found that the virus was as stable as Bg spores, although the spray
factor varied with different batches,

Conclusion 3.

The Ninth Tripartite Conference concluded that "Viral and
Rickettsial diseases appear. to be of increasing relative importance®,
This is again emphasized.

Recommendation 3.

Research on viral and rickettsial agents should be given
additional support by all Tripartite agencies.

UK Annua) Report - Sept. 56

Test Sphere - Nearly 100 experiments have been conducted, sometimes
lasting over 2-3 days and on other occasions, more-than one per day.
The first object was correlation with the last field tests using the
same four agents, Br, suis, Bact: tularense, Venezuelan equine
encephalomyelitis virus, and vaccinia virus, The selected temperatures
and humidities included those of the Bahamas "night® trials done in
the absence of ultraviolet light and the same spray device was used,
Correlation was qualitatively good but in general the sphere survivals
are better than the field results. Time of survival to half the
initial viability at 70°F and 80% RH are Br. suis 5 hrs., Bact.
tularense 1 = 2 hrs., VEE 1 hour and vaccinia, more than 5 hours.

The decay appeara to be non-exponential and slows up, Br, suis and
vaceinia .are still around 30% at 24 hours. At lower humiditles, the
bacteria decay more rapidly but there is some evidence that viruses
are relatively indifferent to humidity,

Eleventh Tripartite Report - Nov, 56

Recommendation 3 — Muiuu“' 7 alin~ 0N,

It had been recommended that research on viral and rickettsial
agents should be given additional support by all Tripartite agencies.,
while significant progress was made in virus and rickettelal research
during the past year, budgetary limitations, personnel restrictions
and delay in completion of new research facilities prevented imple-
mentation of this research effort to the extent recommended,

Recommendation 6

A1l three countries should intensify genetic studies on viral
and rickettsial agents and the present effort on bacterial agents
should be continued.

UK Progress Report -- Twelfth Tripartite - June 57

_ The employment of the various techniques has taken the following
course. Sea trials, especially in the 1954-55 season in the Bahamas
(Bperation "Negation"), established the general behaviour of suspensions
sprayed in & limited range of humidity and fairly constant temperature:
viability was measured after travel not exceeding 13 min., and a diff-
erence was established between midday sunlight and sunset conditions,

The agents tested were Br. suis, Past. tularensis, vaccinia yirus and
Venezuelan equine encephalomyelitis virus, When trials were made of
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these four agents in the test sphere, at similar temperatures and
humidities but all in darkness, qualitative agreement was obtained but
survivals were better in the sphere, These better survivals were
confirmed in laboratory work. '

Twelfth Tripartite Report - Sept. 57

Recommendation 1

The following studies on aerosol stability are proposed:

(a) UK will submit in the near future detailed reports on
studies with Br. suis and Bact. tularense. They will
undertake similar work with the vi e
Equine Encephalomyelitis, altered forms of Br. suis,
and production batches of Br. suls and Bact, tularense.
These materials will be supplied by U.S.

f Reconmmendation 2

The following studies should be continued:

(&) Alterations of host_specificity of viruses by in vivo

- and in vitro methods (US, Cda, UK).

(b) Development of specific prophylactic measures against
human and animal virus diseases (US, Cda, and UK).

Recommendation 4

Concentration of effort should now be given to rapid warning
devices for BW agents (US) and to methods for early identification of
viruses (US, Cda, UK).
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1800-1 {Bact) SECRET

SUFFIELD EXPFERIMENTAL STATION
RALSTON ALBERTA

28 April 1958.

MEMORANDUM :
TO! Chief Superintendent
FM: H/Bacteriology Section

SUBJECT « Future BW Program

DRBS 1800-1{DAR B&C)
DRBS 1850-04(DAR B&C)

Para 3 - Question 1

SES has conducted experiments with some of the
fluorescent chemicals that have been used at NBL ani we are
in the process of examining the protective effect of other
similar rhemicals. Some success has been achieved and
although we do not feel that the degree of success is suff-
icient as yet for field application we believe that this
appreach is worth pursuing,

Fl

Para ? - Question 2

The study of wviral aerosecls in rotating drums is
very worthwhile, It has been my understanding that Porton
was doing some work along these lines,

Dr. C.A., Mitchell received plans of our rotating
drums some time ageo and in conversation with him he has ex-
pressed his hope that Gros= Ile would investigate viruses with
this apparatus.

I would be very interested in seeing viruses
investigated in rotating drums at Suffield. Before such work
could be conducted here 2 number of problems would have to be
met. A separate and independent laboratory set-up would be
required, personnel would have fto underge training and
additional workers would be required unless some of the work
with bacterial c¢ells was curtailed. Considerahble thought
would be required before reaching a decision on where and to
what extent such an investigation should be made. It has
been the BW scetions belief for some considerable time that
the hest BW agents may well be viruses or fungi. It would
no doubt be to our advantage to be in on the ground floor of
the virus work should this nprove feasible.

(A.B.Lamb)
ABL/dg H/Bacteriology Section
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1M REPLY PLEASE QUOTE

DRBES 1800-1 (DAR B¥CO._
NCE RESEARCH BOARDURBES 1850~0h (DAR BC)

ERE DI A

Lo pnr 27 Ottawa, Ontario,
-, 22 April 1958,

——7sve=r pril 195

Chief Superintendent, SES™
Chief Superintendent, DRCL/KL

Future BW Program
Questions

1. The 23rd Technical Progress Report from the Naval Biological
Laboratories in San Francisco (DSIS 58/2935 contains very interesting
information on the behaviour of bacterial aerosols. From the point of
view of one assessing the potential of BY the resulte show that air-
borne bacteria can be protected against ultra violet light by certain
chamicels, and, therefore that it might be possible for an enemy to
increase the daytime effectiveness of B weapons. On the other hand,
other resulta show that the rates of change of viability and virulence
with the age of the aercsol are not recessarily parallel. In fact, in
cne instance the virulence decreases more rapidly than the viability,
From the same point of view these results point out how greatly the
reliability of a Bd weapons system is dependent on meteorclogical md
biological factors, as yet only partially understocd.

2. Two questions came to mind while reading these reports., The

first is the question of the significance of the protective effect of
fluorescent chemicals against 2537 A° radiation in view of the SES
results which show the killing effect of daylight, even through heavy
cloud cover where one would expect the intemsity of the 2537 AC radiation
to be very low. The second question is this, Do not these results
emphasize the increasing importance of studying the bebaviocur of viral
aeroscls about which we know so little but which, from the history of

the spread of viral dlseases, we would expect to be more robust air
travellers and hence to pose a greater threat than bacteria?

3. Two practical questions arise from the two basic questions.
The first applies to SES, namely, is SES planning to assess the pro-
tective effect of any fluorescent chemical under natural daylight
conditions? The second applies to DRCL/KL and SES, but chiefly to
the former because there are no virologlsts at SES. Should not DRB
undertake studies of viral aerosols in rotating drums at either DREL
or SE?, a project which would be uniquely Canadian (for a while at
least)?

)
S V’{_ &MW,{_’,_ : , |
//////?ﬂ S)dcﬂd hﬁ’ //éw
H / /?)L ¢ W /4{6&, for Chairman, Defence ITe:j:earch Board

SOM—12.52 (56-5202)
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SUFFIELD FXPERIMENTAL STATION SEs s gso-t (KK
RALSTON ALBERTA

28 Pebruary, 1958.

MEMORANDLUM S/R 6/58.

Tos Chief Superintendent

Froms - Supt./Research

Subjects B,W, Field Trials at SES, Summer 958,

1, In the past two years the Tripartite interest in B.W.

has been centered on the problem of large area coverage with virulent
organisms, In support of this interest a laboratory pesoarch progran-
me is being carried out at SES to deterzdne the effects of various
factors on the viability and virulenca of certain B.W. agents suspend-
ed as airborne aerosols for long poriocds of time. In this prograrms
the 8o called "Toroid" drums are used to artificially maintain the
aaresols in an airborne state. We are also investigating the causes
of tho very rapid death of organisms which occurs during dispersal and
in the Pirst few seconds of travel as an aerosol. In conjunction with
both aspscts of the research, the protective effect of substances add-
od to the spray suspension of bacteria is being determinsd.

2, ) The most important result obtained to date is tha
added to the spray suspension 2L hours before
sp ked protective action on the survival of SM
disseminated as an asrosol in the dask. Whilst the degree of protective
action varies with relative humidity, the number of viable cells in the
airborne cloud at any time after dispersion are one te two orders of
magnitude greater than in similar control clouds of untreatsd cells,
These results have been confirmed for X1y (avirulent strain of Brucella
Suls) and, ae far as the experiments have proceeded, for UL, The im-
portance of thls discovery in relationship-to the large area coverage
concept will be ohwiocus, To date we have not succeeded in protocting
serosols of agents disseminated in normal daylight,

3. The above research continues and for many months to cowe,
will form the full-time programme of the entire Bacteriology Section.
Even 50, wa should consider at the present time other ways in which we
can contribute to the largs arca coverage concept of B,W., particularly
vith regard to our extensive field trials facilities and experience,

We could carry out two types of triall=

A, Investigate the travel of particulate clouds over prairic tor-
yain for intermediate distanecs of up to 150 to 200 miles using

fluorescent particles as a shmulant..
The objects of such a trial would be:-

(a) To obtain further data on the travel of particulates over
distances of the order of 100 to 200 miles.,

(b) To obtain data which will lead to a better understanding ¥ n‘
of the long distance travel of particulates, in particular, oo
the vertical distribution of the particles.

(c) To obtain data which will contribute to the confirmstion of /

an empirical theory of particulate travel which haa been
developed at Dugway Proving Ground since the last Tripartite
Conference,

and /

s.15(1)
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B. Detormine vhat dosapes of bac can be uced over
a R

Trials in support of this long term project would be car-

ried out within the confines of the SES test area and the objects
would beg-

{a) To confirum, under field consitions, the laboratory results of
the protective effects of substances added to the spray sus-

penaion.%’&f’?ame{,)(/?

(b} Obtain information which would ensble a decision to be reached

on the possibility of carrying cut a Type A trial using organ-
imms themselves instesd of tho fluorcscent particle simulant,

{¢) Aas for the cbjects of Type A trial above, but with & moro limit-
ed distance of travel, i.,e, wp to 3 miles.

4 Both type trisls result from recommendations of the l2th,
Tripartite Conference and would be significant contributions to the undar-
stending of the large area concept., It is unlikely, however, that 555
could btring both type trials to & successful conclusion in the Sumuer of
1958, when we concider our comuitments in other ficlds, owr staff poaition,
etc. The quostion is, therefore, which of the two type trials should we
investigate. In reaching a declsion on this question the following points
have boen considerodé-

A. Type A Trialg

(a) Both UK and US ave carrying out trials of this type. The trials
envisaged at SES would supplement the infortaatdon obtained by the
other countrios, though in somewhat greater detzil, dn the ™n-
temediate™ distance of tiavel rangs.

F]

(b) The scale of much a trial would tax the SES fecilities and only
a comparatively limited sampling array woyld be possibls.

(¢) e value of the results obtained from a limited sampling array
would have to be assesoed to detormine whother objects 3 4 (b) .
3 A {c) would be achieved. In this respect the Dugway repre-
sentatives at the recent SBS-Dugway Conference stated that they
would assess the value of the remilts with rogard to the con-
firmation of their empirical theory of travel.

B. Iype B Trials

{a) No other country is contemplating trials of this nature et the
present time.

{b) Such trials are a logical extengion of our laboratory investigations;

(¢) Although only limited sampling arrays will be possible, the den-
sityofaampmlsunitamnbeg:mterthantmtpoasiblsfor -
Twpeamusandwiuglwdata,michﬁu,inpartatlcast, ¢
satisfy the objects of Type A Trials for limited distances up '
to 20 riles. '

(d) Data would bo obtained which would indicate tho feasibility of ‘
carrying out large seale trials in the future using organisms
in the disseminated cloud instead of particulste traces (chould
such trials be requirod). '

5. From thoe ebove it is concluded:-
(a) Tho SES field facilitics should bo used in the Sumer of 1958 i

to carTy out B.W, field investigaticns in support of the large
area coverage concopt. [
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54 (b) The trials carried out should be an extension of the labora-~
tory résearch programme and designed % confirm that vegeta-
tive organisms can be protected during airborne travel by
adding various substances to the spray suspension.

{c) The trials under 5 (b) above to be restricted to the SES ex-
perizental area.

6. Moy permission please be obtained from Headquarters to
carry out such projects?

(B. J. Perry)
Supt./Research
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DRBS 18001

DEPARTMENT OF NATIONAL DEFENCE
CAMADA

Ottawa, Ontario,
6 January 1956.

T h a4 mae s . e - A
U 4L

LE RURLOER
.,

Chief Superintendent,
SOE.S.

Regquest for Informatlon

1. Reference is made to SES T/1000 (N.9075) dated
14 November 1955 signed by A. B. Lamb with a copy to
DRB (SW).

24 The beat available information can be found in
Camp Detrick Report BLIR Special Report No. 206, dated April
195h. The Report No. 20l covers a lsboratory process for
the production of UL, This laboratory process 1s now belng
converted into a pilot plant process and to date the pro-
duetion has not been finalized. The D.S.I.5. number for
this report is 5l/9139.

A o

for Chalrman, Defence Research Board.

/B
/4%;¢u,,2f 5y;¢zﬁ;74mm/?¢%24¢&r;¢% .

/56

100]M - 8-55{56-310)
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