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low-LET: directly ionizing and

high-LET: neutron photon component of cosmic
component of cosmic radiation
radiation S12%
4%

high-LET: —_
ingestion
5%

low-LET: radiation exposure

___from the earth
i 20%

— low-LET:ingestion
7%

high-LET: inhalation
exposure due to radon
52%

Worldwide background radiation
2.4 mSv/year

FIGURE PS-1 Sources of global background radiation. The pie chart above shows the relative worldwide percentage of all sources of natural
background radiation (low and high LET). Because this report evaluates the health effects of low-LET radiation. the low-LET portion of the

pie chart is separated to illustrate the relative contributions of the three major sources of low-LET radiation exposure. SOURCE: Data from
UNSCEAR 2000a.
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ol A 2] vbzt7])E= 100~1509 AL

\ Nuclide | Symbol | Halflife Source

‘ Tritium H 123 yr | Produced from weapons testing and fission reactors; reprocessing facilities, nuclear weapons mamifacturing
‘ Todine 131 131y 8.04 days | Fission product produced from weapons testing and fission reactors, used in medical treatment of thyroid problems
Todine 129 | 1291 157x107 yr ‘ Fission product produced from weapons testing and fission reactors

Cesium 137 | g 30.17 yr | Fission product produced from weapons testing and fission reactors

Strontium 90 Hsr 28.78 yr  Fission product produced from weapons testing and fission reactors

Technetium 99 P e 211x10% yr | Decay product of *Mo. used in medical diagnosis
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Linear No-Threshold (high dose rate)
— == Linear No-Threshold (low dose rate)

=——=— = Linear Quadratic Model

Radiation-related cancer risk

"""" Linear Model with a Threshold

FIGURE PS-3 The committee finds the lincar no-threshold (LNT) model to be a computationally convenient starting point. Actual risk
estimates improve upon this simplified model by using a dose and dose-rate effectiveness factor (DDREF), which is a multiplicative adjust-
ment that results in downward estimation of risk and is roughly equivalent to using the line labeled “Linear No-Threshold” (low dose rate).
The latter is the zero-dose tangent of the linear-quadratic model. While it would be possible to use the linear-quadratic model directly, the
DDREF adjustment to the linear model is used to conform with historical precedent dictated in part by simplicity of calculations. In the low-
dose range of interest, there is essentially no difference between the two. Source: Modified from Brenner and colleagues.!?
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Table 2. Current Standards and Associated Estimates of Risk (NCRP Report Number 116, 1993)

Category Annual Limit Recommended Estimated Risk
Risk Coefficient at the Annual Limit
Occupational annual whole-body 5 rem (stochastic) 43 104 rem™’ 2 in 1,000 per year
limit for stochastic effects (for fatal cancer)
83 10 rem! 4 in 10,000 per year
(for severe genetic
effects)
Occupational lifetime limit 1 rem 3 age (years) — 3in 100 at age 70
Occupational annual limit for 15 rem lo lens of eye no risk if limits
deterministic effects 50 rem to any other - not exceeded
' organ or tissue system
Public annual whole body 100 mrem 513 10 rem”’ 1in 10,000 per year
limit for continuous exposure (=1mSv) (for fatal cancer)
13 107 rem'” 1 in 100,000 per year
(for severe genetic
effects)
Public annual whole-body 500 mrem 13 104 rem’ 1in 10,000 per year
limit for infrequent exposure
Negligible individual dose 1 mrem - no discernable effects
{annual whole-body dose per (5 in 10,000,000)

source or practice)
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