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Agenda

« System of Radiological Protection

* Issues that influence the regulations

* What would prompt a change in
NRC'’s regulatory limits




Radiation — a source of public
fascination and scientific acclaim !

Wilhelm Rontgen -
discovered Xx-rays in
1895

Henri Bequerel -
discovered radioactivity
iIn 1896




Early uses of radiation

« X-rays - Medical diagnosis
— Locating bullets or shrapnel
— Diagnosing injuries to imaging body parts
— “obtaining a shadow picture of a fetal head” ...

“might prove useful in the diagnosis of
pregnancy.”

« Radium
— Cures for acne to heart disease
— Luminescent dials




Early Health Effects

* By 1915, scientists and physicians
concluded that exposure to ionizing
radiation had harmful consequences

* First set of exposure limiting suggestions
(1915)

* Muller’s research with fruit flies (1920s)

« Radium dial painters become gravely il




Evolution of Radiation Protection
Standards

 Establishment of the International Advisory
Committee on X-ray and Radium Protection

* Tolerance dose limits of 0.1 to 0.2 Roentgen
per day (1930s). Avoid threshold effects.

* During and after WWII, there was extensive
research in radiation biology and radiological
physics.

* Maximum permissible exposure limits.




Standards for Protection Against
Radiation

* Assumptions:

— Linear, non-threshold (LNT) relationship
between dose and probability of cancer or
genetic effect occurring

— Severity of illness is independent of dose

— Non-cancer effects can be prevented by
limiting exposure




Development of Cancer

,?

Somewhat
Verified /
. Effects
Probability of \Verified
Occurrence Assumed Effects
Effects

1 10
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Lifetime risk of developing or
dying from cancer

Risk of Developing Risk of Dying

Male 44 .29 % 23.20 %
Female 37.76 % 19.58 %

0.1 rem/yr x 70 yrs
0.004 rem/yr x 70 yrs




Individual Dose Limits

 Doseumws |

Protect the Representative Person _
from radiation exposure Total effective dose

equivalent to
individual members
of the public from the
licensed operation
does not exceed 0.1
rem (1 mSv) in a year

From all regulated sources
in planned exposure situations




10 CFR Part 20 — last major
revision (May 1991)

What has
happened
since then?




Major technical developments

Developments in basic science (e.g., DOE
low dose research program, RERF, IARC)

UNSCEAR Reports (2000 — 2008)

BEIR V (1990) and BEIR VII (2005)

French National Academy report (2005)
ICRP Publication 60 (1990) and 103 (2007)




What would prompt a recommendation
to revise NRC regulations?

Substantial increase in public health and
safety, and costs are justified

Updated scientific information / biophysical
models

Interagency alignment (DOE, NRC, EPA,
OSHA)




What is going on now?

* New ICRP Recommendations were
published in 2007

» Exploring implications of greater
alignment with ICRP Publication 103.

* Undertaking stakeholder dialogue and
technical basis development.




Conclusions

* NRC regulations and standards are
adequately protective of public
health and safety.

» Adoption of new biokinetic models,
risk coefficients, weighting factors,
etc. Is being considered.




Thank you !

Comments / Questions ?
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