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MEMORANDUM

LE.ST COPY AVAILABLE

DATE

TO : I)lstribut-ion

5UBJECT Determination of Pu Bone 13urde11

‘1’hrough Teeth An~lySIS

I. Ubjectivc 1: ‘i,)dcv(:Lul, an ~lternatlve tec]~]]~que to urine sampling for the

calculatio~ of low level L>J.utonium bone burden-–namely, the Cleterminatlon of

plutonium actlvJ.Ly cul~cer~tratlon in-teeth samples.

Rationale L: C’urrellt state–of–the–art technique for the analysis of PU in

uri]]e samL>~cs is SUCli that the minim~n detectable limit is i~] the region of

the range of dctlvi ty coflcentratiol~ of Pu in Marshall Islands urlrie samples

In addltiorl, bioassdy sdmpling suffers from several defic~encies;

a) assurnL)Lion I)as to be made orr t})e model of PU distribution and excretlo],;

b) countincJ SLJLLSti.CS, chemical recovery and uncertainty of a 24 hour

urine sarnL>lc results in errors that average 25%.

Objective 2: ‘1’odevc.lop a technique whereby Llle fraction of Pu Inhaled ver:~us

Pu Ingested c~r~ bc obtai]lecl and thereby serve as a cross-check to t-he curr~:l~t

method of vegetation-diet study and air–sampling resuspension program--namely ,

ttle autoradiograpl~y of teeth samples.

Rationale 2: DOSL assessment through environmental monitoring in the ?4arshall

Islands suffers from tile following deficiencies:

a) use of nlod.els for Pu distribution and retent~on extrapolated from

animal ddta to reference man;

b) assunll)tlon of constant continuous uptake which certainly is not the

case ;

c) difficuLLles In continuous air sampling due to lack of power in the

islarlds .

Noie : ‘l’heproljosed study will make use of animal data and w~ll need certain

unCrvoiclabLc assunllJtiorls, but they are by far more controllab~e and less

uncerttri(i

11. Mat-crliJls: ‘~ccLl) ,jil]lll)lesfrom animals under study at the following laboratories:

[)efl})j te:——.

~) IJ,iLt.,iit: Nu~L]~west [.~boratory (c/o J. L:. park, l’~s 8-444–3375)

[;13,1,J]C!(~OCJS– 238puoj, 239Puo~r 239Pu(N03)LI ~rll}alation studies

and ir~jectiorl studies (to be verifiecl)



d )

b)

c)

Li)

e)

Ll)

state

F-GxG.,,, .:::~ (Decayed)

Deciduous ~
Good

Bad (Decayed)

Location-——
Lower Jaw ‘~eeLh

Upper Jdw Teeth

Kind of ‘1’eeth

Incisor

Cdr-llne

Premolar

1401dr

W] s(Jom

‘L’lmcdIld Date of Extract Ion——..—
Jdn. 107-/ 9

Jun(: 1’)7’/ 11

S(:[)t.. 19-1”/ 1.

.I.in. 19-IU 36

LilLld!~llLL]lclt>lC 5

14

22

5

11

5

5

All from Rongelap)

A1l from Rongelzip)

Prom Rikini)

32 from Utirik)

-,—,,, ,.
,,.,_. –’~~~q5bo



--1- Ncrvcnrbcr 21 , 19”78

betw~’en BNL md Lhe laboratory from

aninml bone data are generdted at Lhc

at tl~e Safety and Environmental Protectioil

for preparLng lilstologlc section of

Each human and animal teeth samples

selected will 1X subjected to the technique developed ultimately. Each section

w1.11 be kept k-or Kut.ut-e 90Sr studies.

a) reagents used In preparing the samples

b) biopldstlc or L,araffill wdx

c) Cmbcckillig aL~L)ardtus

d) mechanical gril]de~” or rnicrotome or microsawing apparatLLS

f) ~~llotog~apllic ]]ror_essi.ng equlpmenL

Y) sLainin<J rcage]lts

h ) nucroscol>c (video came~a??’?)

Ques!llon: WUuld lL IX dlfflcult to arrange time

currently avallabl.e in SEPD and other

Medical?

for the use

departments

of the equipmc!nt

such as B~ology and

Iv. I{c>u] L5:

,-
noqsljl
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v.

VI .

‘J)
~)
/)

Li)

())
10)

11)

a) Salary of ~ese<~rcl] co~lal, orator

b) ‘~rcIVC1 eXp1211Se S Of rt?:,eal c]] ~ollaborator

–possib Le Lrll) to Marshall Islands during teeth

exLracL~oll or Lo other laboratories

c) Expenses to be incurred for tl]e autoradiography

d) USe of Cquipmellt and L~ers.onnel assistance from SE PD\Medica].

Side CaLns of F. ‘1’.Cua’s Research Proposal:

d) ‘~lleeffect of L}lc dental program on the retention of Sr and Pu In these

teeth samples car) be ,,tudied.

b) 9osr, 241AM (If present) activity concentration and 90Sr autoradiograph

c.~n be obLaIIlccl from Utle M.1. samples analyzed for Pu.

c)
90

Sr L-eeth results can be compal-ed to corresponding 9CISr bio~ssay reslllt

(if u~-i,~e sarnpl.es are obtained from people whose teeth are extracted).

Ul~llke 239Pu, 90s1- are ~a~ily detected in the M.I. urine samples (see

report by F. ‘1’.Cua to ‘Tommy McCraw) .

d) If ~nirnal. teeth sample ar~d bone data can be obtained, the whole proposal

c~n be applied t.o 90Sr.

LV’c/sl.g

DlsLr~b.

R
,,1.

A.

K.
c.

J.

II.

Conard

Grecnllouse

IIUII

Knudsen

Mel rll)old

NalclLL ~

IJrdtt



AI)I)E;NI)UF1

[)U.il]Llld[ iull u[ld (:1.1]il i~.lLiuil:AL__—––. –– -_. . -- ..–. .. .

[.1) ~li!li[ll(llllI)LJII,L.LLI[llcI,(VL,[ I(IU UL”l IIL! (I,AS1,pL-occdur L?) :

10 f(:i/ll LcL” ‘II 9’~X ,f)IIf”LdLIIce limlts

1 - 10 l(:i/liLL[-

1)1 Llt O[li Lllll CO II CCIIL L-<ll iOll in lbngelap/ULir~k [S]ands: teetl~ saml)les (initial

Llatd) :

l<oll~clap 185! 167 .fCi/grn

ULirik 207~1-98 fCi/g,m

Note: lJlkil~i/l{(][~g~J.:~1]or Utirik ratio for P[l in urine is comparable (ENL data)

Ilowever, []il<illi/[<(>llgCl~[JPu in soiL is at least 4X and Bikini/Utirik
Pu i:l soil is 20X.

2) Assumptions LhJL lIaVISto be made in solving for the Pu body burden from
excretion data

a. ICRP 10A excreLi L~)9mudE!l llOldS fOr k~rSILal].eSe

b . Distribution of 1’u in man model (see attached) is applicable

3) ‘L’lleaverage error of 25X expressed in 1. Kationale l(b) needs to be corrected.

239
I.ASL accuracy [or [’11 determination il>UriIlf? i.s 100Z



‘J’ootli

sllucific gravity: (ICI{}’23 Referencu Man); 2.09 ~/CIU3

Weight : 1 gnl

average activi.:y col]ccnLraLion: 200 fCi/gnl

3
200 [(;i/gm x 2,09 g/Cm x 1 gm == 418 fCi/cm3

].eL 1 S1 ice Ije .10 pm

418 fCi/cm:]
-4

x 10 )Ilnx 10 cm/pm = 0.418 fCi/cm2

= 0.000928 dpm/cm2

000928 dpnl/cn~2—.——-——
;. 693 . N—. —— .——
24,360 X 5.25x10S min

1.7’1 x 107atoms = N in 1 cm2

Note: 1 in a million Pu enlits lu/wk

One week: 17.1 a tracks/cm2 @etectable)

Possible interference from other u emitters: Uranium to Plutonium ratio

1 to 100; ‘1’horium to Plutonlurn 1 to 30, I\owever, the Th a’s are much Iowcr

in energy.
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