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!'a: Dr. Ri~IS L. Ganin 
C/O JASOJI 

Prom: ~ Da.ahiel.l 

Deal:' o.r. Gl.i'Win: 

504 ThC!lmU1 Avenue 
Prederick, MD 2l.?01 
Ju.1y &,l.994 

ftanJt you tor the CoPY ~ Ma't'C JletUtlson's paper; it is 
tbe saae one whic:l'l I s:cem'lfld in Wasbinqton. Unfortunately, I 
do not know after raadim1 it What mc:rdel Jiatt used. Ere 
ptOVidu his input p.aramaters but specifies the modal only 
u a caussian plu.e model of "1liclt. there are seveai.,. 
Nevertllel.ess, I bave bad a friend troa P't .. De't.:l:'ielt Who has 
worked with these aodals .tor yea.rs :review the :paper and 
provide lllC't a ~iti.que which is -.tta.ebed .. W. have qenet'a.11y 
used ll\Odels developed by Kenneth Clllder and h• has provided 
a sar.ies of raterences Which are availabl~ fl'O!I ·'fhe Defence 
'!admical InfOraation center. ~r~ we have generally 
'Wied. au~hoa1 dai!a. f!:'ora n~ ~ltiifl' exposures to extrapol~t.e 
to .bmllana: oyno data have M't pr~am to be as reliable. 

~ you also for the c:.opy cf the. letter f:t"QJll Cl.yea 
Ra;plC19l.e' we have been frieidS fol:" yea:tS. l i11tencl to talk 
to Id• later t:his W«Mk si:n.ce he -was not av.ilable on Tu~day 
when I tried.. X will let you 'know if that 4iscw;sicn enanqes 
ayt;hi.rtq. 

~pg, yoll could 9at ~Hatt more definition on the 
4!aC8Ct. JIOdlllJl.. which he used and we can try aqain. However, as 
1::be lui: twc conclusions .i.nd.ioa'Ce, o~r classified 
infonta:ti011 e:d.sts which support the t'indi11g tbat, J>r-. 
Heselso:c" a est.1-ate !$ too low .. 

300. 3Bi::Jd 

Sinc:cely, 
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c:it.ique or Pr. Hat'thew IWColoon h~r re 
sver<novsk 

.l. Befe;-encea; 

l.im.neth L.. Calder is not: listed in t:his paper as a 
nterenoe. calder wcs the first scientist to provide e. 
log'ical explanation for the beha:vioi- of small particle 
a~ls containinq infectious a.gents .. His uthematical. 
eqaaticms to de~ine agent aei-osols in a wide spect.rwa of 
11eteroiogical conditions were pioneering- stullies a.mi JLqgt be 
inclUded in stu<Uu such as this one by D"r. HeseJ.son. To 
ovarloalt Ca.lder as a uy contributor re~sents a gross 
oversight .. 

caldar l't6vel.cpad u:t:hemat.ical l!Odels 'f!o dAt:ina 'the 
dallnwind travel of iftf e.et.1oua aa~ol$ from three different 
pea-.eters: 

(1) Line s~ cii:o;aeml.naticn tbat occurs perpendic:ular 
to the wind 

C:Z) lfultiple Point sources 
(3) Siiiqle pcint sO\U"ce 

heh M"t!LC4 of dissemina1:1on ref'laets a :somewhat; 
di:trererit at:hmt11:tieal equat:ion. !'he aceidani: at SVerdlovsk 
involved wai:. :aa.y be teX'JMd a •s1nql-a sourco relQa&eH. 
Single poin~ releases are addres841<1 by calder in ~c;al 
St!udy 110. 3 ad l;'epresent the ~ inef"ticient »eans of 
d.e:l.i•~ • biol.oqic;al 'ftrf.re tBW) awosQl. othu studies 
bl' c.a.tder Whid:l l:"efl.ct: his signi.ticant:. contributions. to the 
BW doWD'Wind aerosol nlation.ship are provided. here. All u-e 
UDC.lU$i~ied and hava been £or sa9'Cn to eifih't yean. 

(1) ~t:h L .. Caldc: Ka:t.h..a.tical. lll0Clel2lt t~ do&agre and 
casualty cov.-090 r•Atl:t.ing- f:roa :;inczl• po.inj:. and line 
sOU1't'.» releases .of aerosol near 9%'01md level, Technical 
Study 3, l>atense ~cal Intcne.ation C'&nt&l! (O'.!I:C) 
~ti.cm »umber AD 310•3,l.. 

(2) ~ t.. CA.ldc:. A llathesa't.ica.l aodel for oa.sl.lalty 
effects in tbe ;;i~ of area targets trith rtmdomly 
dispersed anti-personnel .aw lhmttitmS, 'J!eehniQal stu4y 1, 
D'l'lC ~aition lfWllber AP J.1.0-J$9 

{3) xcmeth ti. Oill.deJ:: A general l8etbocl :for estilaa.i:i.nq 
casualty effecb in attacks ot (ires target.a w-ith rand.cllly 
dispersed cw or BW 1'uni tiona, Technical study l&, D'?IC: 
Acquiaition llUllber .M> 226-,44 · 
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...... _ ...... _... ........ ... -.. 

(4) Kenneth t.. cald«U".! .t.eroaol eo:neeaations produced by an 
elevat.et.t, imrtaneous, erosswil\d line r&lustf!.I, Technical 
S'l::Udy 41, Jl'.PIC Acq:u.i.sii:ion BU:mher Al> ~76-55!> 

(5) Ke!meth L. ealder: A :ri:u.erical analyais of tbe­
pro~i<m af.fc:t:ded by buil.di:zi9a against a I* aero.sol 
attack, '!ecbnical st.udy 2, D'rlC Aequisii:ion R'Wllber AD 310-
360 

(6) Xemie1:h I.. Calder: A m:at'.hmllai:ieal 111.0del for the 
:penet:r:e.tion ~ o11 t=est oa:nopy by l:lW aerosols, 'lech:nica.l 
Study 37, m-:tc AcqUisition Bwnber AD 2s2-22s 

Although Cal.ctoi: published. tlboui: 30 BW illOd.elinq stlUli•s, tbe 
aJ>oW six ref eren.ces illUt:.c•te the contribUtiorzs tb.J.:s 
scientiat made 'tO tAe :behavior -of QrAl.l psniale BW aerosols 
and cove the~ coaon raleqes of auch aerosc1s. 

a. xnt.m.iv.ity and :Probi.t s1opa 

'11le Joint CB ~eehnieal source Book! Volwite V.I.l.tt Part 
2, .AntbftX, (M'Xc Aaqllisit:Qn 111\mher AtlC 012•322) ~dd.l:ea~ 
tbe inf'o:r:mati:on: ~at O;r. ~lscm cit.s 17ia ..:re.lei. The · 
~ Mok reJaains c.lassifie« a:t the SEClUr.r level. Dr. 
Jfe£:.a1 son is correct in tnat. 1236 cyno monkeys Wl:'e used in 
pt"Qjecting the early ~sol dose for man. A m.ean Of 4130 
8PX"e• (ran<Je ot 1980 t.o "30) QCLusedan aerosol LD50 tdth a 
•an prcmit siopa c% o.eG9,. Z'Dge of o.s.ao to o .. a1a. 

Afte2!> "the earl.y ant:hrax st.udie.s uginq cyno Jl.ICJJ2keys. 
alllosi: a.11 aerosol tests were conducted ttith the l'Ulu.us 
'BC?lkeY· 'l'he unclusified. results :frOJD. aerosol test. s1-n-
14.94 aro not: unique in that .r..W.ts tf4ilre quite variable fro. 
ucsol test to aei-OSQl tert.t but these are rop.rosentat.iva of 
the Rhesus JIOJ'lkey tee:t ... '-'est c5l-W-l.4t4 l'asuJ.ts are 
cumaariaed here: 

.Probi.j; S2Qi!t 
2.68 

1.37-4.0 

We genea11y :believe tba.t the 1tbesUs aonkay ttsu:its a.re 
Jtm"a appropriai:e for use in det:ernination of·aeroaol 
predic:riti.ons than the eyno data basGd on an..Uull response and 
the wch litrqer VOl\IJlle of data that exists fo:r: Rhe&ua. 

c. ~-1 :wo&ll; 

The acct '5iqnifiCi\l\t .,_~ o:f this paper appe&U" Olll 
P&tJH 10 and 11 .. l:ndl.vidual. ~rs care disoussed. for 
abcspheric s'b:lPility, dec4y of the spon, downwind travel. 
Of thtt &eJ:OflOl ased on ii huaan a.eroaol @Se o£ 8,.000 
SJK>J:'U, a probit •lope Of 0. '7 # etc. lfotfitithst.uldin<J .. the 
actu.l. •'th-..:ticzl modal used in. the calculation is not 
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A.CDAllM 

daseril:>od l:leyb»d bei.n9 • C:a.u.seia.n pll.Qle JllQd.el. Wiimout 
iJtfonraticm on the act.ua.1 lllCldel employe<li it is di.t.tlcul.t to 
criticaue in detail how Dr. Hesolson arrives at t:JlO 
eoncl:aslon on -paqe lH •!vtim if theM d.ivel.'i;ont estimates 
bra.eke~ the actual wlu.e, it can o.n1y be :said that the 
weiCJb;t: of &pCIX'e. released as ael'osol could 1'.&vt: beai as 
little as a few ailligrtlJDS or as :much as al>out a gra.:m.• 

tn the absence of cletai.J.ed. data inserted int:Q a 
Rt:hellatiQ&l 111.0CS.IU to predict downwind Cl)verac;e of a~csol 
trav.1/~ectivity relationships, siaj_lar caleUlations •re 
prepared "to ISQ,PPOrti informetion. iJl tb~ 8 lliol(lig-fcal Detem,se 
aesearcll ~QCJrU0 , Fi.ml bv~tal tmpa.ct S'bltelumt:, 
April lH!t (l)• 

calder addt'e$se& a sin9le poim:. dissen.hation in 
siav•al cf his studies, but panJ.w.l•rly !n AD ::no-361 
(Ufe:rence l. ~ this c::ri't.i.que > • s.tnq1a point diasau&i:nation 
ifil ltighly inef.f 1ai.ent aceordi.nq 'Co hia :mod.els when coapared 
to -.altipl• point sources an4 line source!!. 

A typieal aing1e po.b1t %"$lease (extracted i-roa Ce.lder"• 
'feQlmical $tudY 3) fot" nrious Q/d doses is p::oviied here a• 
Fi9Uft' J... W:L'th an assaed st:al:ti~ doee of ' x 10 calla 
(Dr.. xuelson data) this figure indicates there is no way 
t:hat a s1DJle po.int dis&em,nation would laad to aerosol 
ift~ttof:ion of lumans (S,ooo .spores) at '1 to 10 kilometers 
~i:nd a:a.d. certainly not 1.nf'ect sheep so kilometim; 
dowmdn4 (even at reduced doaes). .Dit.fusion parneters would 
kick in dl.lring such an extended downwiftd 'travel, ftu:ther 
dilUti.M the aerosol. 

!fables A9-2 and &9-3 aM als~ 1M1Uded in the l!DB.P 
stataant based on cal.de's models. In t:he fi::r:$t ta.bl.e, 
effactive ha2U"d ot ~sol doirnwind is pro·vided where: 

C! = i:otal 8Ct2%'C'e ~ in crgan.iQS . 
d • dose in t:e.tained. org'MiSD 

tn 'J!a.ble A9-3, clow.n'tlind bazaJ!'d of the a.erosal,. in 
~, u oalculated when ~ce atrenqth is ~ and 
median cioae for a ra21pb•zd~OJ:Y infection is varied .. 'l'his 
intonation also contradict:s dawnwind dosage reported by Dr. 
Ha3elson. 

Final.lY /1 !t 4 ::s 109 spo:t"u were actually ~.ncwrea 
airborne in an etf«:tiw aerosol particle a;h:e (1 to 5 u, 
Mm) ~was the dissai.nation efficiency of the r4!leue? 

astiuted use1son :M::t'.1.tal 
oissainat.ion ~tad ~. 
Btticiency, :a&leaJ!le bt' of Spores 
t ~ S'AQ%'M AYJlilfbltt 

0.01 ' x 10: 40,000 x 1j9 
0.1 • k 109 4 11 000 x io 
1.0 4 ¥ 10 400 ~ 10 
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OonclusiOM i 

(1} la~ en the data p;-es«nted in 1:.he above tebles which 
oou b:'o1t ca.l.dat's 'C.OC!ela t:be fiU,Cmtitiea proposed by nr. 
JreseJ.sett in his eonc::lus.:tons are far too low. 

(2) Bw;ad on .Wl clcssi£1ed tield tests., we JtnQ111 that D:t. 
Jleselsms.'• cal01:llatian i.s inaceurate, only t:he :magnitud41 or 
inaCCQn.oy ia the question. 

( 3) Ba.$ed on sttll. classif'iad intellig.nce data reqa:rdinq 
i:bis ac;cident/incid.m>.t we al.so Jc.new that D:r. Maselson's 
calr.;ulat:J,on 1S aeve"l orders o'f ugni~ low. 

( 1) J£nvll'orment:al :t111pact stat.em.er.it a.vailat>le f"rorn 1 USA.MRl)C 1 

A.tt:1u ~PA, Port Detr.ick,, nederick, MD :U.701•5012 
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.DOW!'-wiM Jtuard. of Aecosol, .tn .Meters, After Point 'Source 
Rel•asa. and AsBWlling Ho liolc9ioal Dee;ay 

AxiS of clou.bb 

Meteta ft 
ocnwind 

l 
l .. 7 
2.1 
1 
u 
16 
26 

38 

57 

t2 

1.3S 
200 

335 
390 

495 

735 
123D 

2.?z10-:s 
iz10-l 
5~10'""4 

ll:l0-4 
Szlo-s 

2.sx10·$ 
l.&l0-5 

5xta"""f 
a.sx10 ... i 

u1a-c 

Sx10•7 
2.sx10-7 

~10'"'7 
?.Sxio-8 

5¥1.o-a 
i .. sxi.o-8 

ix10-8 

270r000 

100.oco 
,o,ouo 
lD"t.100 

s .. ooo 
21'500 

l,t'iOO 
sec 
250 
100 

50 
2S 
10 

1 .. s 
.s.o 
2.5 
1.0 

17,DOO 

io,ooo 
s,ooo 
i,ooo 

500 
264 
lOO 
50 
2S 
10 

5 
2.s 

1 
O.,?S 

o .. s 
0.25 

G.l. 

a. \'ota' aoiaa""c:e •~re04ttt. in orgaiUa.s. 

2,,100 

1rOOG 
SQO 
too 
so 
2S 
lO 
s 

a.s 
l 

o .. s 
o.zs 
O.l 

-

210 21 

l.00 l.0 

50 5 

l.O l 

s .s 
~.s o .. as 
1 .l 
o.s D.2S 
o.2s 
0.1 

0.2S -_ ... .. _ 

- ..... 

2.7 
l 

.5 

-
-
-... 

---
b. :Data ltaia PiUJe 54 of cefareneed dol:Wle~Ct for e•aspla, if 3 a5~l0 .... 7: 
then a foi Q=-1010 ts d/1oi0=s~10-71 4•5xJ..0~7xiol0=$xlo3 or sooo at wiJ14 
1peed of abeut l meter par seeottd(2 mUes per hu1.1r) 

e02 S47 7Ses PAGe.aea 

SNOSl:!f 3~lIW WO~~ 
s00·3sil:!d 

.... 

... 

.... 

.. 



: 
1 ,. 

1 

** 600"39~d ·~101 ** 
07/0719, 08;3' tt:o2 ,., 7i83 ACDA/KA 

1 
10 

l 
10 
lOO 

l. 
10 
lGO 
1,aatt 

10 
100 
l.1000 
106000 

10 
140 
i,aoo 
10.,GOO 

10 
100. 
11000 
10,000 

10 
l.CO 
i,ooo 
10,000 

JUL r ,94 s~2e 

600"39~d 

oownw-ind Kaza.rd of Acr-osal, Zn Ke-tars, When 
sou~ce St~e~gtn is cna.nged* ~nd Assll!ll.i~g Ne 
Biolowi<:al Decay 

HOrbidUy 
l\ l.O\ 

Seu.re• Strenqth=iolor'i"';nisms 

7.!i 
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