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C5 Mission

“C5 is concerned with radiological protection of
the environment. It will aim to ensure that the
development and application of approaches to
environmental protection are compatible with
those for radiological protection of man, and
with those for protection of the environment
from other hazards”
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Parallel pathways

Planned, emergency, and existing exposure situations

4

Environmental radionuclide concentrations

¥ ¥

Reference Male & Female, Reference Animals and
Representative Person Plants
¥ ¥
Dose limits, constraints Derived Consideration
and reference levels Reference Levels

v v

Decisions regarding protection of public health and the environment
for the same exposure situation
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RAPs and DCRLs

Wildlife group Ecosystem!’ RAP DCRL, mGy d-' (shaded)
0.1-1 1-10 10-100
Large terrestrial mammals T Deer
Small terrestrial mammals T Rat
Aquatic birds FM Duck
Large terrestrial plants T Pine tree
Amphibians FT Frog
Pelagic fish FM Trout
Benthic fish FM Flatfish
Small terrestrial plant T Grass
Seaweeds M Brown seaweed
Terrestrial insects T Bee
Crustacean F,M Crab
Terrestrial annelids T Earthworm

T, terrestrial; F, freshwater; M, marine
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ICRP EP system components

Assessment
EXPOSURE EFFECT CONCERN |APPLICATION
Mortality :
Transfer L Derived Planned
— Morbidity Consideration
Exposure d gtlze{é%osure Reproduction Reference Emergency
situation Level
DCC ‘Cytogenetic’ DCRL Existing
RAP biology RAP biology RAP biology RAP biology
) Protection

[Publications 91, 103, 108,114,124; TGs 72, 74, 99, X
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TGs 72 & 74 Dosimetry

absorbed dose (rate)

whole body-averaged
populations/individuals,

mostly but not only ‘deterministic’ effects
at moderate and higher doses and dose
rates, paucity of data for many RAPs and
ecologically relevant endpoints
(‘mammalian chauvinism)’

Weighting (quality) no recommendation from ICRP, factors
proposed by others

Reference levels for radiation Derived Consideration Reference Levels
protection purposes (DCRL) in terms of absorbed dose rates
(mGy d-1)

Quantity
Radiation protection endpoints
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TG 72 on RBE
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Improved Dosimetry, TG74

- Purpose

- Expand data to
Publication 107

- Expand exposure
scenarios

-+ Explore allometric
relationships

+ Develop a ‘DCC
calculator’
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TG72 & 74 Reports

Annals of the ICRP e TG72 Main Report
e Annex A: RBE — general

ICRP PUBLICATION XXX ° AnneX B: Tr|t|um

e Annex C: Alpha
RBE and Reference Animals and Plants

e TG74 Main Report
e Annex A: Radon

Annals of the ICRP

ICRP PUBLICATION XXX e Annex B: Allometric
relationships
Dose Conversion Coefficients for Non-human Biota . .
Environmentally Exposed to Radiation ° Appendlx C: DCCs
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Software tool BiotaDCC

Warning! Test version - subject to change without notice!

. Simple

* FIeXi ble Ecosystem aquatic @ terrestrial
o Fast Type of terrestrial organism ® fauna flora
) Web_based Exposure Pathway internal v
Mass and shape of organism Mass [kg] = 1.0 [106 ... 103]
Shape 1x .2 X .3 [0...1]
Radionuclide Element u - Mass number = 238 -
Topt O Time [d] = 36525
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Post-March 11 reports

A& &

Aberrant

Phenotypic modification in
butterflies

Hiyama et al, Sci. Rep. 2, 570;
DOI:10.1038/srep00570 (2012)

Loss of leader shoot in Japanese fir trees
Sci. Rep. 5, 13232; DOI: 10.1038/srep13232 (2015)

NUCLEAR FALLOUT

Population impact on barn  "The Swallows of Fukushima

swallows We know surprisingly little about what low-dose radiation
Scientific American Feb 2015 does to organisms and ecosystems. Four years after the disaster

in Fukushima, scientists are beginning to get some answers
IGRP !
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Dose rates, Okuma Town, June 2011

estimate DCRL Ratio of estimate to
Bee

. benchmark
HGY

Bee [ 400 0.04
Deer 71 4 17.8
Duck | o1 4 5.3
Earthworm | 46 400 0.11
Frog | 18 40 0.45
17 4 4.3
Rat 46 4 115
26 40 0.65

[UNSCEAR 2013, Vol I, Scientific Annex A] 10



TG99 ‘monographs’

Compi lation of data on Ratio of Estimated Dose Rate for 1MBq CI-36 Source in Crab
biology, life cycle, stable
element ratios, exposure

scenarios, transfer, effects,
models, conclusions. gy

hepatopancreas |

Target
shell
hepatopancreas
| heart
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Viad the crab

heart -

Source Organ

gills

gonads [

gills

0.1 10.0
Voxel Dose Rate / Simplified Dose Rate

Higley et al. Ann ICRP 44 (2015) pp 313-330
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Application

Planned and existing exposure situations
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[Publication 124]
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Application TG?
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[ARPANSA Safety Guide SG-1(draft 2015)]
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Application TG?

Planned situations

Max. concentrations of radionuclides in air, water and °soil’

o __J------—_-.

t

Aunthorised Release Rates

i\

Representative Persons Representative organisms

1

“ Dose constraints

[Source: Jan Pentreath]
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Summary — the evolution of ICRP EP
S O G G ) e

Ethics/systems

RAPs biology X X
Transfer X X
Exposure/DCC X X X
RBE/'weighting’ X X
Effects X X
Application X X
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