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E04 Thomas Avenmue
Praderick, #Mh 21701
July &6,1992

To: Dr. Richard L. Garwin
/o JASON

From: Tom Dashiell
Daar Dr. Garwvin:

Thank you for the copy of Matt Meselson’s paper; it is
the sane one whicn I scammed in Washington. Unfortunately, I
do not know aftar reading it wha* model Matt used., He
providas his input parameters but specifies the model only
as a Caussian plumpe nodel of which there are several,
Neverthgless, I have had & friend Irom Ft. Detrick who has
worked with these models for years review the paper and
provide me a eritique which is sttached. Wa have ganerally
used wodels developed by Kenneth Cnlder and he has provided
a saries of raforences which are available from the Defense
Tachnizal Infor@ation Center. Further, we have generally
uged aninal dara from Rhesus nanRey exposures to extrapolate
to mumang: oyne data have not proven to he as reliable.

Thanik you also for the copy of the letter from Clyde
Raplogle: we have been friends for years. I intend to taik
to bim later this week since he was not availsble on Tuesday
when I tried. I will let you know if that discussion changes

anything,

Pavhaps, you could get fyam Matt more definition on the
axact model which he used and we can t2y again. However, ag
the iast twe conclusions indicate, other classified
information exists which support the Ffinding that Dr.
¥esplson’s estimate is too low.

Sincerely,
-
{
Thomas g. Dashiell

Attachugnt

TTHL 7 Y84 @:2s 202 547 7862 PAGE.GBE

SNOSHL FMLIW WOodd i@z vE. 11 AT

208" 38d




ANUAL B #oos

critique of Dr. Mattiiew Meoselson Paper ro
Svardlovsk

&. References:

Kanneth L. calder is not listed in this paper as a
reference. Calder was the first scientiszt to provide a
logical explamation for the behavior of small particle
aerosgls containing infectious agents. His mathematical
equations to define agent aercosols in a wide spectrum of
meterological comditions were pioneering studies and st be
included in studies such as thig one by Dr. Megelson. To
overlock Calder as a key contributor rapresents & gross

Wmigbt .

calder dsveloped nathamatica] models to dafina the
dcemwind traval of infectious asrosals from three different

paranpeters: .

£1) Line source dissemination that cccurs perpendiculawr
to the wind

{2) Multiple point sources

{3) SBingle point source

Bach methed of diszsemination reflackts a aomewhat
difrerant mathesatical acuation. The acnident at Sverdleovsk
invelved what may be termed 8 "single sowrce releasel.
smo point raleases ars addres by calder in Technical
8 Ho. 3 and represent the moct inefficient means of
delivering a biclogical warfare (BW) aesroscl. Cther studies
by Calder which veflect his significant contributions to the
BW downwind asrosol rxelationship are provided here. All are
unclassified and have been for sever to eight yeurs. ‘

(1) Eonnatb L. Caldar: Mathematical models for dosage and
casualty coverage resulting from single peint and line
souzce Yelsages of asrosol near ground level, Technical
Study 3, Dafense Technical Information Center {(DPIC)
Acguisition Bumber AD 310-361.

(2) Kemneth L. Caldexr: A mathematical medel for casually
effacts in the atbtack of area targets with randomly
dispersed anti-perscnmel BW munitions, Technical Study 1,
DTIC Acguisition Number AD 310-3539

{3) Renneth L. Calder: A general methed for estiwmating
casualty effects in attacks of agres targets with randomly
dispersed CW or BW munitions, Technical Stady 18, DTIC
Acquisition Number AD 226-944
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(4) Kenneth L. Caldey: herefol concantrations producéd by an
alavated, instanacus, crosswind line release, Technical
Study 41, DPIC Accuisition Mumber AD 375-559

{5} Rémneth L, Calder: A numerical analysis of the
protection afforded by buildings against s BW aerosol
a:tack, Technical study 2, DTIC Acquigition muwmber aD 310~
360

{6} Remneth L. Calder: A mathemstical model for the
penatration of 3 forest Canopy by BW aerosols, Techmical
Study 37, DTIC Acguisition Kumber AD 262-228

Although Calder published about 30 BR modeling studies, the
above six references illustrate the contributions this
scientiast mede to the bshavior of =mall particle BW aerosols
and cover the most common relsases of such zerosols,

B. Infectivity and Probif Slope

The Joint CB Technical Sourcs Book: Volume VILY, Part
2, Anthrax, (DTIC ﬁﬂquisj.tw Numbear ADC 012-322" addresse;s
the information that by. Megelaon cites via Jemski. The
Sourca Baok remains classified at the SECRET lovel. Dr.
Mesalson is correct in that 1236 Cyno monkeys were usaed in
projecting the early aervsol dose Eor man. A mean of 4130
spores (range of 1980 0 8630) caused an aerosol LDg, with a
mean probit =lopa of 0.669, range of 0.520 to 0.818,

After the sarly anthrax studies wsing cyne monkeys,
alpost all asrosol tests were conducted with the Bhesus
Bonkey. The unclassified results from aerosol test 61-TE-
1494 are not unique in that results were quite variable from
aaoso] test to aerosgl test, ut these are roprasentabtive of
the Fhasus monkey tegt, Test §1-TE-14984 results are

sumuarized heres

Beepiratory Lhsg b;
¥zan 8,689 spores 2.68
Renge 6,524-11,570 spores 1.37-4.0

We generslly believe thah the Hheaus monkey reswits are
more approprists for uge in determination of ssrosol
ions than the Cyno data based on animal response snd
+he mich larger volume of data that exists f{or Rhesus.

C. Matigmatical Kodel:

The wost significant aspects of this paper appear om
pages 10 and 1i. Individual parapetsrs are discussed for
atenspheric stability, decay of the spore, downwind travel
of the gerosol based on a hunan sercaol dose of 8,000
spores, a probit alops of 0.7, etc. Notwithstanding, tha
actual mathematical model used in the calculation not;
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described beyond being a Gausgian plume model. Withouk
information on the actual medel employed, it is difficult to
eritique in detail how Dr. Meselson aryives at The
conclusion on page 11: "Aven if these divergent estimatas
brackat the astual valve, it can only be said that the
waight of spores released as aerosol could have been as
litrie as a few milligrams or as much as sbout a gram.»

In the absence of detailed data inserted into a
pathematical wmodel to predict downwind coverage of aerosol
travel/infectivity relationships, similar calculations wers
prepered To support information ir the "Biolugical Defanse
Research Frogram“, Final Envirommental Iwmpact Statement,

April 2989 {1

Calder addresses a single point disgemination in
saveval of his studies, but particulsrly in AD 310-381
{Raference 1 Of this critique). Single point dissemination
is highly inefficient according o his models when compared
to muitiple point source# and line sources.

A typical single point release (extracted from Calder's
Techrical Study 3) for various Q/d doses is provided heres as
Figure 1. With an assumed starting dose of & x 10° cells
{Dr. Meselsen data) this figure indicates there is ho way
that a single point digssemination would lead to aerosol
infaction of humans {8,000 spores) at 7 to 16 kilometers
downwind and certainiy not infect sheep 50 kilometers
dounwind {(even at raduced deses). pigfusion parameters would
kick in during such an extended doumwind travel, further
diluting the aerosol. _ .

rablas A9-2 and A%=3 are alse ipsluded in the BDRP
Statamant based on Caldar‘s models. In the first table,
effective hazard of aerosol dounwind is provided whaere:

Q = total seures strength in ergenisas

d = dosa in retained organisms

In Table A9-3, downwind hezard of the amermusal, in
naters, is calculated when source strength is changed and
median doge Por a respirakory infection is varisd. This
iufcrl:atian alss countradicts downwind dosage yveported by Dr.
Hegslson.

Finally, if 4 x 109 spores wera actnally rendered

airborne in an effective aercsol particle gize {1 to 5 u,
HMD) what was the dissemination efficliency of the release?

Estluated Masalson Actual
Dissamination Sstimated Bomber
Ef2iciency, Roleage Of of Spores
. T mg__ Available 9
g.01 4 x 10 20,000 x 13
0.1 4 x 102 4,000 ¥ 10
1.0 4 x 10? 400 x 10%
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Conclusions:

{1} Baged on the data presented in the abova tebles which
come from Calder’s models the guantities proposed by br.
Heselson in hisz conclusions are far too low.

(2) Based on still classified field tests, we know that Dr.
Maselson’z caleglation is inacrurate, only the magaitude of
inaccuracy ie the guestion.

{3) Based on gtill classified intelligence data regarding
thi= accident/incident we also know that Dr. Meselson’s
ealculation ia several orders of magnitude low.

(1) Envirommental Impact Stateément available from: USAMRDC,
Attn: SGRD-PA, Port Detrick, Fraderick, MD 21701-5012
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Tabkle A9-1. Dovwnwind Bazard of JAeroscl, In Metera, After Paint Source
Release, and Assuming No Biolegical Decay

aAxig pf eloubb

Metars g 8 7 Dage d in argani ritained when is
Downwind g=16° =10 1 T o=
1 2.7z1673 370,008 ~ 27,000 2,700 270 27 2.7 .
1.7 12103 166,000 18,000 1,000 100 10 1 )
2.7 Ex1g™4 59,0600 5,000 300 50 5 .5 -
7 1x30~% is,008 1,000 100 10 b1 .1 -
11 §x1073 5,000 504 50 5 I — -
16 2.5x15™% 2,500 260 25 2.5 0.25 — -
26 1x197S 1,000 100 10 1 d e -
38 s5xia”® 500 50 5 9.5 0.35 — -
57 2.5x10~8 250 25 2.5 0.25 == -— -
92 12106 100 18 1 Y - - -
135 sx30™¢ 50 5 0.5 0.25 =~ — -
260 2.5x10°7 28 2.5 9,25 - -~ — -
335 1x10™7 10 1 gl - -— _— -
290 7.8x1078 1.5 0.75 - e W —-— -
495 5x10~8 5.0 0.5 - —_ - -— -
735 z.5x%0"% 2.5 0,25 -— -_— — — -
1230 1x10~8 1.0 8.1 - - - - -

- yotal source strength in organisms.
B. pata feom fage 54 of refarenced dosument: £for exampie, i€ g =5x10"7:
then & for Q=10%0 1z 4/10%0=5x10"7; a=5x20"7x10%0=5x103 or 5000 at wind

apeed of about 1 »eter per second(2 miles per hoyr)

h9-28
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Table a9-3.

pMedian Dose
{IDgg)
{Droadisms}

100
1,800

18
1g0
1,000
19,600

13
L]
1,000
10.000

10

p: ]
3,000
10,000

14

ies
1,000
19,500

Downwind Hazard of Aczosal, In Metars, Whes
Source Streagih is Changed® and Assuming Ho
BRinlogical Decay

Morbigity
1% 10%
Saource Streggtn=lo3orggnisns
7.5 4
0.2 . 6.1
Souzrce st:ength-lﬂ4 crganises
13 7
7.5 &
2.2 0.2
Source StIEngth=105 prganisms
a8 48
13 7
7.5 4
6.2 .1
Soyrce Strength=100 crgapises
80 46
13 7 .
7.5 &
8.2 0.1
Source Strength=107 erganisms ~~ - =
400 ‘ 205
88 1.4
13 7
7.5 4
Source Stresgth=10% organisms
1500 780
400 208
80 46
13 7
Source Strength=10% organisus
58400 2800
1540 76D
400 208
20 46

* 3 Marbidity x Source Strengrh x Median Oosa.
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