Soluble Uranium



Age Dependence

SV / Dose Allowable Male M&F Dose Allowable

e’ | Ratio-1 Intake Breathing | Breathing | *Breathing | Increased

Age Bq,... (mg) (m=hr) (m3/h r) Sensitivity
3mo | 1.6E-05| 0.194 5.81 0.119 1.91E-06 1.50
1yr | 1.2E-05| 0.258 7.75 0.215 | 2.58E-06 1.11
Syr | 6.9E-06 | 0.456 13.7 0.363 | 2.47E-06 1.16
10yr | 4.6E-06| 0.674 20.2 0.638 | 2.93E-06 0.98
15yr | 3.4E-06 | 0.912 27.4 0.838 2.85E-06 1.01
Adult | 3.1E-06 1.00 30 0.925 2.87E-06 1.00

ICRP 71




Notes

* At a given airborne concentration, a 3 month old
infant would take 50% longer to breathe in 5.81
mg than for an adult to breathe in 30 mg.

 Dose was used as a surrogate. As uranium is
principally an alpha emitter, the dose should be
a good indicator of kidney concentration.

 No information on relative sensitivities of
children yet.



Discussion

What is a mild transient health effect?

Biomarkers (such as proteinuria or glucosuria)
were used as an indication of transient health
effect, but may not have any real health effect.
(Body continues normal functions.)

Decay of a uranium atom deposited in the body
could kill a cell. |Is that a health effect?

Biomarkers can be produced by stress/fear.



Discussion

For adults 3 ugU/g,.., IS @ consensus value for
when effects begin.

A recent study for the Army found no effect
below 2.2 ugU/g,igne,-

Some UF; incidents have indicated the
appearance of a biomarker(s) (proteinuria) at 1
ugU/gkidney'

It has been suggested that 2 or more biomarkers
should be present to indicate a transient health

effect (as stress could produce at least 1
biomarker.)



Discussion

» Different models have been used to
determine peak kidney burdens. Re-
evaluations should be made using the
latest ICRP model.

3 ugU/giqney Is @ bit ‘iffy’. Future data or re-
evaluation of existing data could alter the

value.



Discussion

* Opinion: The health risks of erroneously
using 3 ugU/g,.4., are very low, even if a
lower value is eventually approved.



Soluble Uranium

Ingestion



Risk

Acute Ingestion Dose

(mg)

Life Endangerment >2500
Irreversible or serious

Long lasting Health >1400

Effects




Comments

 Ingesting threshold quantities of soluble uranium is
theoretically equivalent to breathing in the inhalation
threshold quantities.

« Often in ISAs the (internal) dose is independent of the
individual’s location. For example, a certain volume of
space is assumed to have a uniform airborne
concentration.

 Ingestions for accidents are not likely to be a result of
transfer of soluble uranium compound from hand to
mouth, but more likely a result of an open mouth when a
stream of material or chip of material is ejected from
containment. Hence analyses would be very position
dependent.



The probabilities of swallowing significant
quantities of soluble uranium are extremely low.

Generally, a person will spit out the bulk of
unwanted accidentally material entering the
mouth.

However, most of us have swallowed bugs when
we had our mouths open at the wrong time.
(There are instances of personnel swallowing
uranium pellet chips.)

For soluble uranium, concern for the eye relative
to splashes/sprays is likely to outweigh the
concern for oral ingestions. Hence face shields
worn for eye protection may provide adequate
protection from ingestion, while goggles will not.




Face shields are generally not IROFS.

Use of alternate devices, such as a surgeon’s
mask, may not be looked upon as practical.

Imposing threshold quantities for ingestion could
have negative consequences (additional
analyses/IROFS)

However, establishing such quantities could
serve licenses by alerting licensees to potential
problems and are helpful as guidance in cases
of accidental ingestion.
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