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Recovery of Elements

Element X Recovery

Uranium

Thorium

Americium

Plutonium

Bismuth

Xadium

Neptunium

Polonium

Lead

<10-3

<10-3

<10-3

89*6

<10-3

<1.0-3

88*6

0.015 to 2

<10-3 (Literature Value)
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Rongelap Urine Sample Results

239PU
Collection Date,

Laboratory Sample Type fCi 1-1

E14L Spring 1973, 11 Adults 210 to 1,700 (Range)

E ML October, 1976, 1 Adult 14 * 7 (Counting Error)

IiML October, 1976, Pooled 9 * 2 (Counting urror)

LASL October 1977, 1 Adult 90 (MDL 10)

LASL October 1977, 2 Adults <10 (MDL 10)

BNL (PERALS) July 1982, 7 Year-Old -2.7 zk2.O (One Sigma
Counting Error)

BNL (PERALS) July 1982, 8 Year-Old 21 k 13 (One Sigma
CGUlitillg Error)

13N~ (PERALS) July 1982, 5 Year-Old 57 * 50 (One Sigma
Counting Error)

BNL (HIRAM) Ja~y 1982, Adult -3.0 + 2.7 (One Sigma
Counting Error)

BNL (PERALS) July 1982, Adult -3.6 + 3.7 (One Sigma

Counting Error)



13NLComparison Samples, PERALS

Sample ~]pha Activityl
Collection Date, fCi 1 &3ne Sigma

Location Sample Type Counting T-ror

Majuro July 1982, 1 Adult 200 + 19

Kiii July 1982, 1 Adult -4.5 * 7.7

Majuro July 1982, 1 Adult 1,100 * 50

Majuro .Ju~y 1982, 1 Adult 140 * 20

lPossible Po contamination. Peak spread over 239P=, 210P0 and 23d1,u

region of spectra. T?~ese people have never been to Rongelap, Utirik, llikini or
Enewetak.
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Bikini Urine Sample Results

Collection Date, 239PU

Laboratory Sample Type fci 1-1

J7~fL Spring 1970, Pooled 3 (Comparison 3)

EML Spring 1971, Pooled 4

J2ML Spring 1974, 10 Adults 9 to 60 (Range)

EML Fall 1975, Pooled 11 + 2 (Counting Error)

EML Spring 1976, Pooled 9 * 2 (Counting Error)

EML Fall 1976, Pooled 3 + 2 (Counting Error)

Em Fall 1976, 3 Adults 4.4 * 1.4 (Mean * 1 S.D.)

BNWL Spring 1977, 8 Ac-lul.ts 0.73 + 0.53 (Mean * 1 S.D.)

LASL Spring 1977, 3 Adults <IO (tfDL10)

BNL & ORNL Summer 1980, 10 Samples

From One Pool <12 + 2.8 (Mean * 1 S.D.)

BNL (PERALS) Summer 1982, 8 Year-Old 170 + 38 (One Sigma Counting Errc
(4 Years On Bikini)

BNL (pERALS) Summer 1982, 6 Year-Old 22 + 4.2 (One Sigma Counting Errc

(3 Months On Bikini)

BNL (PERALS) Summer 1982, 6 Year–Old <1.0 + 3.5 (One Sigma Counting
(3 Years On Bikini) Error)

.



At some variable time T defined during a fixe? intake interval T, the activity

upta’-ierate to systemic organs is cl,2fincJas U(T)

,.
.



The whole–body reteation Gf an element of activity taken I.!?at time d~ iS

rS (t - T)

w;hcrz

r~ is tile systemic whole-body retention for z~g?u.

“The activity taken up at d~ and rezaining at & is

.



t
t >1

Since the retention of each element cf uptake is independent of all others,

t.ne activity taken up during ttlewhole intake interval w’nich retioins at t is

t

q (t) = )‘U(T)rs (t - T).d~ (1)

o

The rate of chan~e of q(t) will be the result of flow rates into and out of

the systemic region

d< (t)
—dt

= ~T(t)- E (t) - Aq(t)’

where E(t) = systemic excretion rate,

lq(t) = decay rate of syszemic zctivity, and

(2)

U(t) = Sj’StCGliC uptake rate.



Diiferentiatin8 Eqtiat:ofi1

r

Ey definition

-A:t -T).
r~(t-T)=~~(t-T) e

Therefore

t

* (t)—= Lr(~) +

~
U(T)

dq~(t - T)
#(t-T)

Cit
dt

d~-~q (t)

. 0

(3)

.
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Coaparing Equation 3 to Equation 2 term by term yields

Ir, cur case

n

RJt -T)= z*~-ki(t-d

i

i=l

where + and ki are constants.

.
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“[ #c(T + ~)

=(

-(!<i + A) (T + Q)’

Eu(t) = fu tl(o)

[

. Aiki
-e

i=~ A+ ki -1-Ac )]

To estinate EG k’eineasure &he activity concentration and multiply it by the
age-dependent urine excretion rp.te. ~~e ~alculate the activity uptake rate and

inte~rate over the exposure interval.
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239Pu [Jptake ?lasedOn

ICliP 30 Excretion Model

Estimated
Systemic

A
Uptake

Uptake Regime c nCi

Consrant Continuous

Declining Continuous

Declining Continuous

o

2 x 10-3

2 x 10-4

Increasing Continuous -2 x 10-3

0.46

1.2

0.58

0.35

.
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Range of Epiake

Estimates

Model Uptake Regime Uptake, nCi

Moss Increasing Continuous 0.01

llurbin Declining Continuous 2.2



T3ik~ni Adults

23!7FU Committed Dose Es~~:nates’, rem

FlOne Red
ilodel Surface Liver llarrow Effective

ICRP30 35 7.3 2.7 1.9

Leggett 49 10. ?.7 2.7

Durbin 49 10. 3.8 2.7

Moss 4.6 0.96 0.35 0.25

1Based on: T = 2617 days,
Q = 730 days,
U(T) = constant

21C(t) = 12 fCi_~
P = 1.4 1 day , and
ICRP30 V“’~LII~S foY c~>imnitteddose per uni~ uptake.



LLL, J3?JLComparison

Source 1978 1978-2008

UCRL-52853 Pt. 4

Rongelap
(southern islands)

Utirik

Xange of Dose
Equiva~~nt Rate,

mreiny

35 to 135

Mean/Maximum

Effective Dose
Equival~nt Rate,l

mrem y-i

BNL , ?lealth phvsirs
V45,3, i984

Rocgclap 50/120
(soutl-;ernislands)

Utirik i2/29

Range of 30 Year Dose
Eq~livalcnt, *rem

0.76 to 2.5

0.25 ‘CO 0.72

??ean/Maximum
Committed Effect ve
Dose Equivalent, i

mrem

(3.64/1.2

0.17/0.43

1Does not include Pu.
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