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CESIUM-137 WROLE BODY CONTENT IN A NGR WL NEW 4:XICO POPULATION

R._G, Thooas, C. R. Richmond¥, I. E. PFurcrnar, and E. C. Anderson,
Hazmalian Blolcgy Croun, University of alifaruia, Los Alames Sciasntific
Laboratery, Los Alamos, New Mexico #7545

Abstract

& faitly consi{stent population of ncrmal New Mericans has been
vhole body counted perindically, for almest 10 years. Avatlability
of the same individuals has not alwavs peen poascible but the size of
any group over one counting parfod has rarely been below 40 individuals.
Nanccuries of cesium-l]7 and grams of -otassium have been the prisacy
measurcments, the latter daterminced theough potassiuo-40 counting.
The wacle~body gamma ray countlng “as heen periormed using 2 large
liquid scincillacion derector, decignet and bufit at the Los Alamos
Scientific Laboratory. The data are grnerally expressed in termg of
picocuries of cesium-137 per gras of Sods potassium (pCLligk). Follew-
ing the peaks of high level atmaspherti: testing (early to ald-1960s)
the levels rose, apgroaching 120 pCi/gk. For the f{ve year period
begimiing in 1964 rheie was 3 steady cecline. [uring the years of 196§
through 1973 the whale-body levely were ¢ssentlally constant at ap-
prox{mataly 20 pCi/gX. A rradual decline occuczed ovar the next
two ye.rs, reaching the current levcl »f about 10 pCifgK. A group
of 100 individuals was counted during the summer >f 1976 and these
data are presented, showing that they 7ollow a normal distribution.

Introduct{ :n

Interest tn '37Ca as a global contamipant from atmospheric test=
ing of nuclear weapons has coatinued since ML and Ma (Mi36) first
fdentified its presemce in man by whole-body counting techniques.
Body burdens of !77Cs in selected pupulations have been moattcred for
many years by several laboratoriss, ard the behavier and fate of 137cq
have been scqudied tn a varf{etwy oi orjanisms and ecosystems., A recent
report by Le, et al. {(Le76) has summarized wost of the '?7Cs body
burden {nformatidn collected througn 1973. These authors alsa list
the biological half-li{ves tn min that have been repasted over the
past two decades. These range from D L year %o infinlty, with the
next lewest velue belng 5.4 years. The highest average peak values
for '37C3 content in persons in the U3A have been reported by Sh,
et. 81, (Sh73) from the Brookhaven Natismal Labaratory, to have
reached 180 pCi/gK during the summer »f 1964. The authors correlated
this peak with the atmospherfc tests >f the USSR and US that were
carried out {n mid-to late 1962. The snarpest rise occurved duriug
the spring of the year associated witn neavy raianfall. All authors
have shown a decline in the Cs/K rati: since the 1964 peak, althaugh

* now st Qak Ridge Natianal Laberator:y
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this decline haa not been without perfeds 3° plateavs and shoulders,

) The data to be presented are a contindition of the measurements
made at the Los ~dames Scientiffc Laboracoes (LASL) ‘rem 1956 to the
pregdent. Although e DAY wonder whyY 54C0 TEASUTCRCLLS continue to
be made, {£ {s an etfort that may prove ¢ .castderatle ccological
interesc when all information is correiarnrd A cowprenensive under=
standing vf the voveneat of 137Cs threoan tne stosphure and its temparal
varlations 10 =manm 15 of pareicular smpottanre 15 14 represents the
largest body of knowiedge available o oy Lubject o environzental
contami{nacion by a radioactive satertal o4 1r3 ultinate deposirion
in man,

Methods
Approximately 4«0 normal Los Alamos S:ientific Liburatory emplaovees
have bdeen wvhole-badvy counted certodically (<cedlv ar moathly) beginning
1a 1956, Two gricarv channels are used ¢+ ana. ¢ the body content
[ I
¥

of 137¢q and The counterg (HUMIO I nd & t1) are 4m tiquid
scint{llacion tvpe with a geometrical e ilcic vi nearly 100 per
cent (AnSé; Vahk2). The subject remains s.pine v owlindrical cavity
18 inches in diameter and 72 inches long .ns... ¢ scinttllaticn fluid

contatining vessel. Counting tice is 200 ¢cuon.. .nd two consecutive
counts are recorded. All daca at present are .umputar analyred and

read out as shown in Table 1. “he data are normally reperted as pCi
(3705/8¥ although the other information 'w useryl. Zach subject is

welghed prior to countiny so chat tie totsl zass of pocassium per kg
bedy weight can be compuced. The total Jrams of portissium are used

in the reporting procedure.

During the suumer of 1976 a total of 100 subjects were counted
(o gain a more accurate insight firtto the present counter aceuracy and
137¢5 distribution ac the lower levels cncountered under present non-
atmospheric testing conditions. The levels ot $37Cs had falten con=-
giderably during the pasc three years and it «as beginning to bLe a
worry that the counter (perhaps due co dererioration af fluid or
photocubes)} wag giving inacsuracies. 3y <ounting cthis oumber of sub-
jmcts over a short period of tigpe it was 'elt that wrany seeming im-
equiiice might be aasessed,

Resulcs

The 137Ce/K ratios for the years (956 to the present are shown
in Figure 1. Also {odisated are time spans during which the "dirtiesc”
atdospheric weapans testing occurred. Figures 2-4 show the data col-
lected on the 100 individucls whole~tody counted during the summer of
1976, The data arc presented in nCi ‘’’Cs, grama o1 potassium and
pCt 137Cqa/gK, respactively. Tne plots are on normal probability
paper :ith the abscissae being in termy of percent of fndividuals
vith less than the stated value of body burden plotted on the lineat
ordinate.
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Discussion

The data in Figure 1 show the tiza-iag of 37Cs >utidup follow-
fag the late 19505 ond early 1960s atzospnar:c tests. The cime-lag
after each large series appears to be aboul ‘wa vears to reach a
pesk level, The decline is ac approxizately the same rate as the
increase buc there may ron be obvious corrolatica betecen the twa.

A leveling off occurrcd between 19068 and 197, at whish time aacther
decrease occurred. 4Although most testirg -ty this pericd was in
the Southern heolsphaere, there was apparentl: enough failout in the
Northern llemisphere to matntatn this level Tre decline from 1971 ta
present stable levels prosably repraesenrs +he response to 8 reduced
rate of atmospheric (njeszttion.

Figures 2«4 are significent from the viewpalnt that all represent
rermal disteibutions of Jaca. & randes distribution of persons re-
garding scx and weight vas {ncluded (n this large aroup (1CO individuals)
and the K content appears normally distribuved. Sumilarly (Figure 3)
the 137Cs concents were norrmally distcibutra with 4 vean whole=hody
value of 1.3 nCi. The coslination of the uwo sets of data led to the
dara in Figure 4 in wn{ch the madian Cs/K vitio {s scen to he 10.3 pCifg.
Some reports i{n the past have debated whather such data were log-
normally or normally distr,buced but atr fedst i3 thie group of persans,
they clearly show a norma. distribution.

The {aformation {n Figure § was taken “rom Le, +t al. (Le76)
and the LASL values were plaotted with thenm. flearly rhe {nformation
from all sources (s similar although dats «ere colicured from various
scctions of Nor¢h America.

The worth of such data as presented is nnec alwavs obvious. How-
ayver, obi.a'ning the information such as was dore at LASL In the summer
of 1976 requires 1ittle time, effort or money. The praject will continue
until such time chat levels ate too Jow o {nterpret or that the
¢ollecting of further data appears meaningless. Carcelations with
tha envitonment have been atrempted in the ~3st and Jill continue as
part of the future effort.
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Figutes
Figure 1: whole body zonceatration of LJ?Ca an Ci/gK, ndividual paints
vere generally the cean uf no less than 40 counts during iny onc tige

period.

Ftgure /: Wnole body centent of 1BTCS {n 100 iadividusals counted (n the

summer of 1976. Dara in nanocuries af lj?Us are plotted 13 a normal-

probabiiity funellen.

A
Figure 3: Whole bedy potassium of 10U indivlidusls as estimated from DK

RE ' e PR

counting.

FPigute &4: Concentraction of whole body 137Cs as pCl/gK. Data are plotted

on ligear-probabilicy paper to indicate their normal distributiou.

Pigure 5: This Figure was caken from Le, er. al. (Leit) and the polints
from LASL added. UData show the close agreement between il five in-

vestigaciuns,
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WHOLE BoDY '37Cs CONTENT IN pCi/gK
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Table )

Typical Computer Readout from HUMCO 1L

[l
A

€L SEPIAL HO AGE  YAT CUM/KG 9CCS/5 % &1 K NC €S PCCE/KS
124 €@51e5 @1 S& 67.2 2.87  $4e23  139.5 1.98 29016
38 B@S18S C1 Sa4 57.2 2.33 14,63  136.9 2,92 29.61
f4° 22Stgs 2S5 27 15.8 1.76 8.63 14%.5 1423 15.2¢0
14 825(€6 35 a7 79.8 1.7& B+62 13943 1e28 15.4%
f& 835187 23 36 7%.2 le€l  16.50  121.2 2.03 26461
14 €2S187 (3 46 75.2 1462  14.36  121.8 1.75 23.27
l 1A 085192 ©& a1 EG.Z 1+71 14,23 137.2. 1476  2&.76
} 1R 595192 25 &7 522 ‘173  14.38  [36e. 1095 2343

14 €CS51%3 C9 59 03.72 1469 « 15.41 '157.8 2. 46 26449
18 3CS5193 59 59 93.8 1,68 Ja.ls 1871 2,22 . 23.94
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