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DESCRIPTION OF

MEASUREMENT TECHNIQUE

PERALS CHEMISTRY

PERALS SPECTROSCOPY



 

Recovery of Elements

 

 

Element % Recovery

Uranium <1073

Thorium <1073

Americium <1073

Plutonium 88 + 6

Bismuth <1073

Radium <1073

Neptunium 88 + 6

Polonium 0.015 to 2

Lead <1073 (Literature Value)
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Rongelap Urine Sample Results

 

239

 

Pu

Collection Date,

Laboratory Sample Type foi 17}

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

EML October, 1976, 1 Adult 14 4 7 (Counting Error)

EML October, 1976, Pooled 9 + 2 (Counting «rror)

LASL October 1977, 1 Adult 90 (MDL 10)

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

BNL (PERALS)

BNL (PERALS)

BNL (PERALS)

BNL (PERALS)

BNL (PERALS)

July 1982, 7 Year-Old

July 1982, 8 Year-Old

July 1982, 5 Year-Old

July 1982, Adult

July 1982, Adult

-~2.7 42.0 (One Sigma
Counting Error)

21 + 13 (One Sigma
Counting Error)

57 + 50 (One Sigma

Counting Error)

-3.0 + 2.7 (One Sigma
Counting Error)

-3.6 + 3.7 (One Sigma

Counting Error)

 



 

BNL Comparison Samples, PERALS

 

Sample Alpha Activity!

 

Collection Date, fCi 1 40ne Sigma
Location Sample Type Counting Frror

Majuro July 1982, 1 Adult 200 + 19

Kili July 1982, 1 Adult -4.5 47,7

Majuro July 1982, 1 Adult 1,100 4 50

Majuro July 1982, 1 Adult 140 + 20

 

I ‘ p minatd 1 n 2395, 2105 238,Possible Po contamination. Peak spread over Pu, Po and Pu
region of spectra. hese people have never been to Rongelap, Utirik, Bikini or

Enewetak.
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Bikini Urine Sample Results

 

Laboratory

Collection Date,

Sample Type

239p,
fci 1!
 

EML

EML

BNWL

LASL

BNL & ORNL

(PERALS)

BNL (PERALS )

BNL (PERALS)

BNL (PERALS)

Spring 1970, Pooled

Spring 1971, Pooled

Spring 1974, 10 Adults

Fall 1975, Pooled

Spring 1976, Pooled

Fall 1976, Pooled

Fall 1976, 3 Adults

Spring 1977, 8 Adults

Spring 1977, 3 Adults
 

Summer 1980, 10 Samples
From One Pool

3 (Comparison 3)

4

9 to 60 (Range)

11 + 2 (Counting Error)

9 + 2 (Counting Error)

3 4 2 (Counting Error)

4.4 4 1.4 (Mean + 158.0.)

0.73 + 0.53 (Mean + 1 S.D.)

<10 (MPL 10)

<12 + 2.8 (Mean eisp>
_/” 

Summer 1982, 8 Year-Old
(4 Years On Bikini)

Summer 1982, 6 Year-Old
(3 Months On Bikini)

Summer 1982, 6 Year-Old
(3 Years On Bikini)

    

170 + 38 (One Sigma Counting Errc

22 + 4,2 (One Sigma Counting Err«

<1.0 + 3.5 (One Sigma Counting

Error)

 



DESCRIPTION OF CALCULATIONS
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At some variable time t defined during a fixed intake interval T, the activity

uptake rate to systemic organs is defined as U({t)



  

 

ke

a
ta
ft
4
SG
Qj

on
iJ

~~

ead

~~
a

Tne wnole-body reteation of an element of activity taken up at time dt

r_ (t - t)

wit ip re
. : : . 23

r. is the systemic whole-body retention for 39,
S

‘The activity taken up at dt and remaining at t is

U (rt) t C(t - 1) dt.

is
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UPTAKE CONTENT

=>
6 t, TIME

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

the activity taken up during the whole intake interval which reuwins at t is

t7

q (t) = \ UCr) re (c - t) dt (1)

°

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

the systemic region

oo) u(t) - E (tr) - ag(t) (2)

where E(t) systemic excretion rate,

UtAq(t) decay rate of systemfc activity, and

u(t) systenic uptake rate,
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Differentiating Equation 1

t
dq(t) _ _ (apy det = 1)at = Uc) r(0) + ( Utt) s dt

ot
°

By definition

r(t -1t) =R (t - 1) est ~ Tt).s s

Therefore

t :

dq(t) - y, dQ (t - Tt)ae UCt) +

\

utr) s ei t-t)
dt

°
THAg (t) (3)
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Comparing Equation 3 to Equation 2 term by term yields

E(t) = -\ uc &s 7 AG - 2
7 dv
at

O
e
y

In our case

n

-!1 -T

R_ (t - 7) -F s,2 K, Cee)
s i

i=l

where A and ky are constants.



  

 

Combining terms

ec + ¢) ~Ce, +r) (T + Oy)

-
ne |

E(t) = £, u(o) Ss 1A.k, “*
u u 1621

isl A+ k, + 4
1

 

To estimate E, we measure the activity concentration and miltiply it by the

age-dependent urine excretion rate. We calculate the activity uptake rate and

integrate over the exposure interval.
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MODY BURDEN, Bq
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239py Uptake Based On

ICRP 30 Excretion Model

 

 

Estimated

Systemic

, Uptake

Uptake Regime e noi

Constant Continuous 0 0.46

Declining Continuous 2x 1073 1.2

Declining Continuous 2x 1074 0.58

Increasing Continuous -2 x 107? 0.35
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Range of Uptake

Estimates

 

 

Model Uptake Regime Uptake, nCi

Moss Increasing Continuous 0.01

Durbin Declining Continuous 2.2

 



Bikini Adults

239 : : l
“Pu Committed Dose Estimates’, rem

 

 

 

Rone Red

Model Surface Liver Marrow Ef Fective

ICRP 30 35 7.3 fe 1.9

Leggett 49 10, 3.7 22/7

Durbin 49 10. 3.8 2.7

Moss 4.6 0.96 0.35 0.25

lpased on: T = 2617 days,
2 = 730 days,

u(t) = constant,

c(t) 12 tei p
P=1.41 day}, and
ICRP30 values for committed dose per unit uptake.



UCRL~52853 Pr. 4

Rongelap

(southern islands)

Utirik

BNL, Nealth Physics

V45,3, 1984

Rongelap

(southern islands)

Utirik

‘ =]
mrem y

35 to 135

3 to 29

Mean/Maximum

Effective Dose

Equivalent Rate,

mrem y_

50/120

12/29

0.76 to 2.5

0.25 to 0.72

Mean/Maximum

Committed Effective

Dose Ecuivalent,

mrem

0.64/1.2

0.17/0.43

 

Lyoes not include Pu.
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