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The followin; report is the result of a mmber of disoussions
between Doctors oy Overstrest and Louls Jaococbson with Lr. Kenneth Ceott
end wyself, eoncerning the over-all proulems of radicactivity as it appare
ently now exists in the ares adjoining tae site of the atomic boub tess
as Almmdordo, Few Mexioco. 7The deducticas whioch have been made and the
sugcested recommeziations for further sotion must be considered highly
sentative in oharaocter due to the very incomplete mature of the aval lable

information at present,

The eamples of soil speocimens, plants, ani the droppings {rom
oattle show fission product aetivity at the aporoximate range of froa
8 x 103 microouries per gram to 6 x 106 microsuries per gras, expressed
ae dry weight and corrected for self absorption. It is of interest to
note that most of the astivity ia the soil s found to be ocounfined to the
first one ocentimeter layer. Ancther observatica of importaace is thas the
aotivity per gram 4ry weight of tus plant material as well as the cattle
droppinges were on the average of onestenth of the radiocactivity of the
scil saroles. In view of the lack of time eaud persoansl, togsther with
the diffioculs mature of the terrain and somewhat insoeplete monitoring
data, eny accurate estimste of the over-all ecoutaxinatioL of ths area
under econsiderstion, waich is aprroximately 100 square miles, must be
eonsidered as of a qualitative ratner than quantitative mature, 1% is of
interest to ncte that tie radicactivity of the plant material investigated
was very searly equal to the droppings of eattle. I% would appear reasone
able that the average total scasentraticn of astivity in the soil over
larre areas my not oe very different from the amount of material noted
for the eatile droppings since the cattls eover larze areas while feeding
and the limited numoer of soil sand plant sazples may not be as representas
tive, Moreover, it sust be renexiuered that the catile pick up ao inoon=
siderable amount nf dirt while feedings It would seea likely therefors,
from these speculations, that the total aoctivity per square centimeter
of surface s0.l will de of tie order of B x 10=¢ miorocurics, it deing
recalled that the activity is oocufined primrily 40 the firsts centimeter
of the soil surfeuce, This walue gives a total of 1500 ouries of racioacte
ivity, assaming the maserial to be deposited unifor=ly over the 100 square
mile region, This value of 1500 curies 1s ro.ghly 10+ of the total amount
of fission product astivity which ons wculd expest to oo remining two and
one=half years after %the Laitial ocmbustion cf 1 kilogram of plutonium,
1n other words, the estimmtsi lovel ef ecntax=inatica, mamely 5 x 104
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niorocuries per square centimeter a-vears reascuable for it is knewn thad
e ocondiderable amcumt of activity eazs oaczk to the earth &t much creater
distances and it 16 almost eertsin tmal areas scjacent to this 107 square
mile sSrip must ecotain not an inecusidersole porsion of the total fissioa

produsts astivity prodused by the bombd.

The aetivity ia the plants showed that 78X was due So Celdd,
14< %0 7r90, and ¢.7. %o Cel37. Tnis proportica is prombly nos very
different from that present in the soil, for whish oa the basis of halfe
1ives and fiseion yiellds, ome would expset approximately 76. eerium and
l’i( esagh of stroutium and eesium at tals date, The reminir; railocestive
1ty which i{s founi to Se presest, notably the 7rS$8 and 596 pair, is not
significant in view of the relatively shors mlfelives of thess two radige
astive elemeuts. No quantitative dats is as yet availadsle ccancerning the
fissica predued distridutios ia either the soil or eattle droppingss 4, we
over, 1% 1s quite likoly that no hish degree of disproporticuation will
be found that =might se of prectieal siznificanse %o tas over-all prodlem.

In view of she quite sketehy informmtiocn =hish has besn sume
sarised above, 1% woull sppear that tae prozras of effors that shoculd de
devoted %o the problea of the radiomsiive eoateazinatica of the sarea may
be divided into two distinet eatezorias. rirst, the actual surveys snd
deSerninatiocns whioh will be nsoessary o suswer witn ecafidence the
imnediately prastioal questions wnion relate to possidbilities of dieloge
feal injury to flore ani fauna of tns area and S0 man, 80 &8 40 provide
whatever date aay Le neesssary to rest acy sedisal lezal ecnsiderations
which may arise at any time. Ths seccad, and probadly far more importe
ant field of study, is the sonrulaticn an: analysis of suffieiens dave
%0 oake possible the predieticas of some of the various shains of events
whieh may take place followinz the ecotaaination of large land sreas with
She releass of fission producys; whether such & situatica sy ariee frem
soms aeeident or as the result of military astiocn.

1a evder to mest the more immediatse problem, the most Lapertamt
information, which 18 88 yst unaveilable, is the amruns of radicactive
olenents in eatile sad other live stoock in these ecntaninated areas,
I8 would appear urgsst $0 secure an adequate mumber of representative
organs and tiesues fromw these enimals as soon as pessible so that shig
very isrortant question my be answersd cumlitatively as well as quantie
tatively, Obviously, the single most imporsans ssrusture %¢ study is the
skeleton for two of the shrwe fission produsts which are She mjor eeme
Stributors %0 the radiosctivity now present, are selectively lovalised in
She skeleton. In addition, s esrsful survey shoul. be made for the pree=
enoe of plutenium in the earmles of soils, plants and live stoek as i
oan ba estimated Shat somethinz of the order of 1 kilegram of shis
radieactive elesant Ls probadl, spread over the 100 square miles of area
wder disoussion, The existing monitoriag date for the surface astivisy
of the entire area should be suszarised so that immediate steps my be
taken %0 surplament $hile knouledge with whatever additional informatiem
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say seer lesiradle t s aoguire. In ~artieular, 1§ is imnortant that care
be o5terved to asgertain the nresence or absence of high ecaeentratiocans
of redicastive materials as the result of tne mo=off from the nish reziocs
of the terrain iGto she loter aress where the active mud from the supsre
fioial layers of She ground mav aecuzilate in the sbreas beds aud ether
points where such materisl esn settle outs The presence or adeease of
detectable amouats of rafiocaetivity in the water from wells, epriags,

and rivers of the eatire ares shouli be established, further work should
be doae to detarzine mere assurately the runze of redicactivity in shose
plants which are feeld materiel for She stook thss this area suprertse

Mti]l data of this rensral sharaster is ia hand and e boea
earefully svalusted, it will be alsost impossidble %0 ¢ive aay definmitive
Judgenent wish respect $o She necessary ecatrol measures saieh may have
S0 be applied te these scntaminated areas. lu osher worda, &% she pree=
ent time 1% 18 ROt possible to state with any decree of esrvainly how
sstive & given recion must be in erder t0 mmke it either undesiraocle %
permis she cresing of steek or to sllow people %o live in sueh areass

From the loag rauge point of view, 18 would appear most impore
tant te follow ana te seeure 8s wide & fuad as possiile of gecsrul iaform=
ation adout this esatamisased recica ana any adjaeent area shich may pese
8095 & esomparadle derres of radicastivitys lajor items thad should e
studied ia ecusidersble detail inslude the distributica of fissiom predust
astivity in & large mumber of saaples of the dilferent wvarieties of plant
14fe 4 Shis area as well a3 the distrivvtben of Susse radieastive elemsats
4m She live stosk. The same Sype of amalysieal informasioa sheuld be ob=
Sained from soil samples aad in partisular the scil data should be eerrel-
ated with the Sepegraphy of the terraine. UThould there be im this ares aay
appreeiable amcuns of esreal plauts, astably wacat, rys, darley, and eora,
Shess plante should be studied in eonsideradlie detail for bota thelr ecme
Sent of radicactivity as well as the distritution of fission predusts
during the various stages of their develepment. If any aetivisy be found
in the tissues of the live sscoc im this regioca, then the same sype of
rediomehomioal imvestisation should be pursusd. All of the points listed
4n this ascount of the louz ran;e studies must have as Sheir foundation,
the data that was indiested as Rl hly ncoessary for the immediate aurvey
end analyticsl reguireccuts. .here will be & crest desl of icformtion
whioh will be chvained from this rataer detailed study wnlgh will be
most difficult $o duplicate on the mmll laboratory sosles Toe sitmatioa
in genersl with respect %0 all of tnese etudies is somewmt amlo;ous s0
She experiense following the 3ikini tests in developing methods for decems
samimtion of reiieastive vesseis after test .aker, msely the knouwledge
gained for she fusure, prouaply outweighed io value the soluticn ef the

immediate problem a$ dand,

The amount and sharacter of iaformaticn available at presest,
makes 1% diffieult to state with any degree of presticnl aecurasy »aat
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the poliey should ue with respest to the use sni ubitution of the area
unuer ocasiderstioa as well as any sdjolain; reglons waish imy shiow a
omaparadle desree of rudio=astivity, it ie pDroumdle tat all of t.e bios
logioal orpanisas, whether they be plants or asimals will have by now
received a large share of the mdtasica injury shut tho: will ever get,
assumia; thay sush plants and animle “ave deen in this rejicn contine
wousl,/ sinoe the test, and it is epparent that demonstrabdle iujury has
soswrrel in this region, Ons oan.o% state until data is availabdle somcerns
ing the presence or adsence of radicactivity in the tissues of aaizals i
Shis area, whetaer or not grasing stool brought into the regiocd mizlabe
subjested to relfation injur A ter the survey data 1is ocomnletss with res=
pest to thw elimimsiocn of the poseidility of aroas of hizh levels of
gonsentratizn, the possidility of injury to humans in this area does
Vot seex Ireal, It would an~ear that the nedioal lezal status of this
sntire situasion will remain obsoure until more information is awailable.
Certainly, a very adequate radiating survey of the ground eontasimatiom

4 the degree of railoecotive ocntazimtion of the grasiz; stoock must
e in han4 before aay very firm defsnse oan be sado of the governsent's
position in ene of suig, It wculd apnear desiradle net to open any new
areas for grasing until ¢wo points are settlaed, Fires, the de:ree of
wptake of reziosstivity by the live stock; ssaoad, adaguate meaitoring ef
all arens whish may de coxtamimates by fiseion product and plutonium astive

1ty.

The prodlemes presented b this situation make appareat the neee
essity for fundameutal studies in the fiel:g of soil ehenistry and plant
rhysislocy, using the variocus redio=elements produced by fiselon. while
many emall eeale laberasory experiments oannot be extrapolated with
quantitative sssursey %o what may take place ia the evens of large seals
release of redicastive mteriala, the basio knowledge gained from sueh
studies s indispeasmble to0 an svalumsicn of what a0 future may briag
and the steps uhish may Le taken %0 meet these problems. Likewise, mush
of the information whieh @an Ve mined from the eocataainasei areas of
Almagorde eannot b0 directly useu as an accurate yardstiek of vhat my
sssur, under similar cireummstanses, in more fertile areas of the ecuntry,
Hewsver, if aa adequate ani seocurase wnderstaniing can > sehieved of the
fasss and factors surroundicg shese Ywo areas of effory, namely the Jabe
eratory research and she field stuiies of She Almagordo desert, then the
preblems of the future ean be approashed on an intelligsus and practies}

basie.
Joseph O, Mamiltom, M. D,
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The following report is the result of a anumber of diseussions
between Doaotors soy Overstreet and Loulis Jacobson with Mr. Kenneth Seotd
and myself, eoncerning the over-all problems of radiocsctivity as it appare
ently now existe in the ares adjoining the site of the atomic bomd test
at Almadordo, New Mexieo. The deduotions whioh have been made and the
sugcested recommendations for further action sust be considered highly
tentative in sharacter due to the very incomplete nature of the aval labdle
information a$ present,

The samples of soil specimens, plaats, and the droppings froa
oattle show fission product activity at the approximate rengs of from
8 x 10~3 microcuries per gram %o § x 10=¢ microauries per gram, expressed
as dry weight and ocorrected for self absorption. It is of interest %o
note Yhat moes of the aotivity in the soil is found so be confined to the
first one centimeter layer. Another observation of importance is that the
aotivity per gram dry weight of the plant material as well as she eatsle
droppings were on the average of one=tenth of the radicactivity of the
seil eamples. In view of the laek of time and persoanel, together with
she diffioculs nature of the terrsin and somewhas inocomplete monitoring
data, any socurate estimate of the over~ell ecoutaminatsion of the area
under eonsideration, which is spproximately 100 square miles, sust de
eonsidered as of & qualitative rather than quantitative nature. It is of
interest to note that the radiocsotivity of the plant materisl inveatipated
wae very nearly equal %o She droppings of eattle. 1% would appear reason=
able thas the average total eoncentration of sotivity in the solil over
large aress may not be very different from the amount of material moted
for the sattle droppings sinoe the eatile cover large areas while feeding
and the limited number of soil sad plaat sarples may not be s¢ representa~
tive. MNereover, it msust be remembered that the cattle pick up no inecem~
siderabdle amount of dirs while feeding, 1% would seem likely therefors, .
from tShese speculations, Shat the total sotivity per equare csatimeter
of surfaee so0il will be of the order of § x 10~¢ wmiaroouries, it being
recalled shat the activity is confined primarily %o the firss eentimeter
of the eoil surfece., 7This value gives a total of 1600 suries of redionet=
ivity, ssemming the mmserisl to be deposited uniformly over the 100 equare
mile regioa. This walue of 1500 ouries is roughly 10~ of the total amount
of fission produos activity whioh ons would expeot %o oe remainiag two and
one~half years aftser the inisial ecompustion of 1 kilegram of plutomiume
In other words, the estimated level of eontamination, namely § x 10~¢

RIS

tpi0dag soy|veng 'y ydasop ‘g

~~-

™ 2 s . ™ 0™



pe A

RADIATION LABORATORY

- -
-~ CRRP PRI v~ N & = ¢ gy ooument Yo, QOB—!
L .
o-:..'::..:“‘ ‘:""’t"’, Thla 1s eocy / of 7
doc "'L"'\""..,m' Nt o Teries _A. contains < 4 Pages
¢ L'\lmxmfm:a&
. WDoenie Looo * ¢
Caagseliouion Canceiiod Froor o i, - .‘
BLRAELEY 4, CALIFORNIA N fovemder 20, 1947 - L, "4'. Ariorcd
_‘_A- --.-4 Il—‘ _— ot a ’f,' v
For the U S At auz Energy Commmssinn (AR
A )
~ . 7
j 2. XL—L’.‘_A Ll ] \
! ] "

Divsngn Ty
fos  Dead Stafford L. barrea'
Proms Joseph 0. Hamilton, M. De

The following report is the result of a number of disoussions
between Dootors soy Overstreet and louis Jacobson with lr. Kenneth Seott
and myself, eoncerning the over-all provlems of radiocactivity as it appare
ently now exists in the area adjoining the site of the atomic bomdb test
at Almeadordo, Kew Mexioco. The deductions which have been made ani the
sugcested recommendstions for further aetion must be considered highly
sentative in charaocter dus to the very insomplete nature of the aval lable
information at present,

The samples of soil specimens, plants, and the droppings from
oattle show fission produst activity at the approximate range of from
$ x 103 mioroouries per zram to § x 10°¢ miorocuries per gram, sxpressed
as dry weight and corrected for self sbsorption. It i{s of interest so
note that most of the aotivity in the soil is found to be confined to the
first one centimeter laysr, Another odservation of importance is that the
astivity per zram dry weight of the plant material as well as the cattle
droppings were on the average of ene=teath of the radicastivity of the
o0il samples. In view of the lack of time and persoanel, togsther with
the diffiault nature of the terrain aod somewhat incomplete monitoring
data, any ascurate estimate of the over-all occutamination of the area
under ecnsideration, which is approzimately 100 square miles, must be
ecnsidered as of a qualisative rasher than quantitative oature. It 1s of
intersst to note thats the rudiocsctivity of the plant material investigated
wAg very nearly equal to She droppings of esttle. It would appesr reascn~
able shat the average total concenmtration of astivity in the soil over
large areas may not be very different from the amount of material moted
for the eattle droppinge sinee the ocattle qover large areas while feeding
and the limited number of eoil and plant samples may not be as representae
tive, Noreover, it must be remembered that the cattle piock up mo ineone
siderable amount of dirts while feeding, It would seem likely sherefars,
from these speeulstiocns, sthat the total activity per square ceatimeter
of surfece soil will be of the order of § x 10=¢ mioroouries, 1% being
recalled that the aotivity is conflaed primarily to the firat eentimeter
of the soil surface, This value gives a total of 1500 curies of radicaet~
ivity, sssomming the material to be deposited uniformly over the 100 square
mile region. This value of 1500 ouries is roughly 10~ of the total amount
of fission producs aotivity whioh one mould expeos %0 oe remaining two and
one=half years after the inisial oompustion of 1 kilogram of plutoaium.
In other words, the estimated level of ecntamination, mamely § x 10~
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mierosuries per squars oentimeter appears reascoable for it is known thad
e condiderable amount of activity eane dask to the earth at much greater
distances and it ie almosts certain that areas adjscent to this 100 square
mile etrip must ecnotain not aa imeonsidersble portion of the total fissica

produes activisy produeed by the bombd,

The setivity in the plants showed that 78X was due Ve Celés,
14¢ so £r90, and 4.7 so Cel8T. Thie proporsion is prooably nos very
different from thas present im the soil, for which en the basis of balf-
lives and fiseion yields, ens would expest spproximstely 78+ eerium end
172{ each of strontium and eesium st this date. The remining radicastive
1ty whioh is feund e be presess, notably the Zr¥5 and Cb¥é pair, 1s mot
eiguifiocant in view of She relatively shors aalfe-lives of these two radie~
active elements. JNo quanstitative dasa is as yet available eoncerning the
fission produed distribution im either the soil or cattle droppings. igwe
over, i% is quite likely that 2o high degree of disproportiocnatiocn will
be found that might Ve of prastieal significance to tas ever-all predlem.

In view of she quite sketshy information which has been sule
marised above, i% would sppear that the program of effort thas should bde
devoted $0 the prodlem of the radiocactive consanination of the area my
be divided inte two dissinet eategories., rirst, the actual surveys sud
detSerninaticas shioch will be aseessary $o enswer with soufidence she
immedistely prastioal questions wmhich relate o possibilities of dieleg~
ieal injury 4o flore and fauna of the area and to mmn, 80 as %o provide
whatever data may be neeeseary %o meet any mediocal legal eonsiderations
which waAy arise at any time. The seccond, and probably far more impords
ant field of study, is the sesunulation and analysis of suffieient date
te mke possidle the predictions ef some of the various ehains of evente
which may take plage following the eontamication of large land areas with
She release of fission produats; whethsr such & situstioa say ariese from
sams aceident or as the resuls of military astion,

Ia order %o mest the more immediate prodblem, the most impertany
informmtion, which is as yeot mmawvailatble, is the amount of radicastive
elemonts in eattle snd ether 1live stock in these esontaminated areas,
1s would eppear urgeat $o sesure an adequate mmber of representative
ergans and tieseues from these animals as soon as pessible so that thisg
very important question may be Answered qualitatively as well as gquanti-
datively. Obviocusly, the single most important strusture %o study is the
skeleston for two of the Shree fissicn producss whieh are the major eon~
Sributors to the radicastivity now preseut, are seleetively localised ia
the skeleton, In addision, & eareful survey shoul: be made for \he prese
enco of plutocnium in the samples of soils, plants and live ssock as i%
onn be estimated that something of the order of 1 kilogras of thise
radiosctive element is probdadly srread over the 100 square miles of area
under discuseion. The existing monitoring data for the surfaoce astivity
of the entire area should be mmmarised so that immediate steps may de
%aken %0 surplemeat $his kmowledge with shatever additioml informatiea
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say seen desirsble t o acquire. Iln particular, 1% ie important that ocare
be observed to aseertain the presence or absenee of high soneentrations
of redicsetive materials as the result of the mneoff from the high regions
of the Serrein into she lower areas where the aotive nud from She supere
fioial layers of she ground may aecumulate im the streas beds end osher
points wnere sush mterial esa settle out, The presenes or absense of
detestadble amounts of radiesotivity in the waser froa wells, springs,

and rivers of the eatire ares should be establishede Further work should
be deae %0 deternine more ascurately the ranse of rediocactivisy ia tnose
plants wanioh are feed material for the stoek that tnis area supperts.

Until data of this reneral sharsoter is in hand and nas been
earefully evalusted, it will be almost imposaible to give any defimitive
Judgenent with respeet to the necessary eoatrol measures whieh may have
to be applied o Shese scataminated areas, lu other words, as the pree~
eut time 1% is mot pessible to state with any degree of csrsainty how
sotive a givem regiocn must be in order t0 make it either undesiradle %o
permis $he grasing of stook or t0 sllow people to live im such aress.

Prom She long raange point of view, it would appear most impor-
4ant te fellow and to seoure as wide & fund as possinle of gensral informe
esien about this eontaninated regica and any adjaeent area which msy poe~r
sess & somparable degres of radiocactivisye Jlajor iteme that ahould de
studied in oonsiderabdle detail include the distributica of fission predust
setivity in & large aumber of ssaples of the different varieties of plant
1ife in this area as well as the distrioutiom of shese radicastive elements
in the live stoek, The same type of analytieal informatica shouli be ed=
sained from eo0il samples and in partiocular the soil data should be eerrele
ated wish the Sopography of the terrain. Should there be in this area any
appresiadle amcunt of eereal plants, netably whest, rye, bdarley, and eora,
shese plants sheuld be studied in sonsideradble detail feor both their eem
teat of radiceetivity as well as the distridbutioa of fission produete
during the various stages of their develepmens, If any aetivisy be found
im the tissues of the live stoek in this region, then the same type of
redie=ehexiocal investigation should be purswed. All eof the peints listed
in tshis acoccunt of the lon:; reage studies must have as their foundation,
the data that was indicated as highly nesessary for the immediate survey
end analysieal rejuirements. IThere will be & greats deal of informitiem
whioh will be obtained from this rather detailed study whieh will de
mest 4ifficult to duplicate on the small laboratory sesle. 7The situmsien
in genersl with respect %0 all of tnese studies is somewint ammlogous ¢
She experiense following she B8ikini tests in developing methods fer desen~
taminaticn ef radicestive vegsels after test saker, bamely the knowledge
gained for the fusure, probably outweighed in valwe the solusion of the
immediste problem et hand,

The amount and eharsster of faformation available as present,
makes 1% diffieuls %0 state with any degree of prastiesl ascumey wms
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Page Four
Novemder 20, 1947
Tes So Lo Farres

Ahe poliey should ce with respeat tc the use and habitatien of the ares
under eonsideration as well as suy adjoininc recions whieh may show &
sowparsble dezree of radic-sactivity. 1t is proocable that all of the blo=
logieal erganisas, whetner they be plants or scimels will have by now
reseived a large share of the radiatica injury shad they will ever ges,
assuning thas sush plants and animals have been in thie rezion ecatine
wously sinece She test, aand, it is aprarent that demonstrabdle injury has
oosowrred in this regiom, Oune ocannot state until data is available eomceras
ing She presence or avsenes of radiocsctivity Su the ¢iesues of suimals ia
this area, whether or not grasing stook brought iato the region aiglhbe
subjested to redistion iamjury Alter she survey data is eomplete with rese
peet to the eliminmtion of the pessibility ef areas of hich levels of
oonsentratica, She poseidility of injtury to humens in shis area dees

26t seen grea$, ]t would sppear that the medical legal status of this
eutire gituation will revain obseure until more informmtion is availabdle.
Certainly, a very adsquate radiation survey of the ground ecmtaximatiom
anc the degree of redicsetive eontazination of the graging stock must

be in an? before any very fira defense oan bde made of the government's
pesition in omse of suit, It woul? apnear desiradle not $o opea any new
areas for grasziaz uxtil Swo points are settled, First, the dezree of
wptake of radicastivity by the live stoock; sssoand, adequate monitoring of
all ereas which may be soxtaninated by fiseion producs and plutoaium astive

1%y,

The problems presented by this situation make appareat the asee
eseity for fundawental stulies in She fields of soil ehemistry and plans
physiology, using the varicus redice-elements produced by fissiocn. %hile
many small seals laborstory experiments eannot be extrapolased wish
quantitative scourasy to vhat may take placse ia she eveus of larze seals
relesse of radiosetive mtterials, the basie Imowledge gunined from sueh
studies is indispensable to an evalmméicn of whas $2e future may bring
and the stepe whish may be taken %o mest these problems. Likewisse, mueh
of the infermstion which esn be gained from the gontaminatel areas of
Almgorde eannot be directly used a3 an assurate yardetiek of what may
eosur, under sizilar aireumstances, in more fertile areas of the eountry,
Sowsver, 1f an adequate and agourate understaniing ean be sehieved of She
faets and factors surrounding thess %wo areas of effors, namely the labe
eratory research and the flell stuiles of She Almagordo desers, them the
problems of She future ean be approashed on an faselligeas snd pre
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