
Attachment 1

The Pu model used:

45% of transferred Pu to bone; T1,2 = 100Y

45% of transferred Pu to liver; T1,2 = 40Y

10% of transferred Pu to other; T1,2 = 0.1 Y

410012

R

Daily Pu intake:

1 g/d of soil (median value 5.4 pCi/g) = 5400 fCi/d

3000 g/d of food at 4X10-5 PCi/9 = 120 fCi/d

Total N 5,500 fCi/d

lg/d soil (mean value 10 pCi/g) = 10,000 fCi/d

3000 g/d food at 4X10-5 pCi/g = 120 fCi/d

Total w 10,OOO fCi/d

Table 1. The liver and bone Pu burden for the above model conditions for

various gut transfer factors (GTF) after 7 years intake at 5500 fCi/d and 2

years of no intake.a

Pu Burden, fCi
-Gut transter Liver Burden Bone Burden
factor Ingestion Inhalation Ingestion Inhalation Tota 1

10-4 6.5x 102 2.1 x 103 6.8 x 102 2.2 x 103 5.6 X 103

5X10-4 3.3 x 103 2.1 x 103 3.4 x 103 2.2 x 103 1.1 x 104

10-3 6.5 X 103 2.1 x 103 6.8x 103 2.2 x 103 1.8x 104

10-2 6.5 X 104 2.5 X 103 6.8 x 104 2.6 X 103 1.4X 105

10-’ 6.5 X 105 6.6 x 103 6.8 x 105 6.9 X 103 1.3 x 106

a Inhalation values are based in the model described in UCRL-53225;

intake = 44.7 fCi/d.



Table 2. The liver and bone Pu burdens for the above model conditions for

various gut transfer factors (GTF) after 7 years intake at 10,000 fCi/d and 2

years of no intake.a

Pu Burden, fCi

Gut transfer Liver Burden Bone Burden

factor Ingestion Inhalation Ingestion Inhalation Total

10-4 1.2X 103 2.1 x 103 1.3 x 103 2.2 x 103 6.8 x 103

5X10-4 6.0 X 103 2.1 x 103 6.3 X 103 2.2 x 103 1.7 x 104

10-3 1.2X104 2.1 x 103 1.3 x 104 2.2 x 103 2.9 X 104

10-2 1.2 x 105 2.5 X 103 1.3X105 2.6 X 103 2.6 X 105

10-’ 1.2 x 106 6.6 x 103 1.3 x 106 6.9 X 106 2.5 X 106

a Inhalation values are based in the model described in UCRL-53225;

intake = 44.7 fCi/d.

Table 3. Liver Pu burdens as a function of soil intake and gut transfer factor

(GTF) after 7years intakeof5500fCi/d and 2years of no intake.

Soil intake g/da

Gut transfer

factor 1 2 3 4 5 10 20

10-4 6.5x102 1.3X103 2X103 2.6x103 3.3X103 6.5x103 1.3X104

5X10-4 3.3X103 6.6X103 9.9X103 103X103 1.7X104 3.3xlo4’ 6.6X104

10-3 6.5x103 1.3X104 2x104 2.6x104 3.3X105 6.5x105 1.3X106
,.-2 6.5x104 1.3X105 2X105 2.6x105 3.3X105 6.5x105 1.3X106

10-’ 6.5x105 1.3X106 2X106 2.6x106 3.3X106 6.5x106 1.3X107

a Pu concentrations in the soil = 5.4 pCi/g



Table 4. Pu organ burden in fCi for 7 years of intake.a

Bone Liver Total

Year Ingestion Inhalation Ingestion Inhalation fCi

1 90 81 90 81 340

2 180 220 178 218 796

3 268 414 264 410 1356

4 357 657 350 647 2011

5 444 940 433 922 2739

6 530 1256 515 1226 3527

7 618 1598 596 1554 4366

8 680 1910 652 1848 5090

9 675 2165 641 2084 5565

a Ingestion intake = 5500 fCi/d of Pu for 7 years

Inhalation intake = 44.7 fCi/d

GTF = 10-4

45% of Pu body burden in bone; T,,2 = 100 v

45% of Pu body burden in liver; T,,z = 40 y

See model in UCRL-53225 for inhalation intake of Pu



1. Comparison of the model results

McInro,y of LASL (see attachment

with recent observations by Moss and

2).

Using Moss and McInroy’s observations from LASL: daily urine activity of

Pu when multiplied by 20,000 gives the liver Pu burden. Assume BNL observation

of 60 fCi/1 per 24 h.

60fCi x 20,000 = 1.2

Regardless of whether

x 106 fCi in the liver

the median or mean Pu soil concentration is used, the

liver burden (Tables 1 and 2) of 8.6 x 103 fCi or 3.3 x 104, respectively,

based on a GTF of 10-3 ao not come close to the 1.2 x 106 fCi liver burden

calculated based on the BNL 60 fCi/1 per d of Pu and the empirical results

observed by Moss and McInroy. Even with a GTF of 10-1 the results are less

than reported by McInroy.

Assuming a GTF of 10-3 along with the above model, the quantity of soil

which would have to be ingested to obtain liver burdens of Pu consistent with

BNL and McInroy observations would be:

use O-5 cm Pu concentration of 5.4 pCi/g

6
Intake required = 1*2 x 103 fci 5500fCi/d = 1.0 x 106fCi/d

6.6 x 10 fci

Soil required to
SUPPIY Pu intake =

1.OX 106 fCi/d
~= ’85 gid

of 106 fCi/d 5.4 x 10 fCi/g

If the-gut transfer were as high as 10-2 it would require consumption of

nearly 19 g/d of soil and if the gut transfer were 10“then N1900 g/d

(Table 3).

2. Compare the total Pu burden (liver + bone) calculated by the model to the

observed urinary daily excretion.

If 60 fCi/1 per day were taken as the average rate of excretion for that

year, the total quantity excreted for the year would be 60 fCi/d x 365 d =

2.19 x 104fCi.





would not be constant but again it puts the problem in perspective because of

the rapidity with which at least a major fraction of the body burden would be

excreted.
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