Challenges and Controversies
of Protecting the Environment

from Radiation

Thomas Hinton

Professor, Fukushima University, jointly funded by Colorado State University
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The long-standing paradigm for protecting
plants and animals from radiation
ICRP 1977
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ICRP and the Environment

ICRP 60, 1991
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ICRP formed Committee-5 to develop an

environmental protection system

ICRP Committee 5

ICRP Publication 108
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RAPs and DCRLs

~ 4 —40; 40-400; 400 -4000 pGy/h

Wildlife group Ecosystem!? RAP DCRL, mGy d' (shaded)

0.1-1 1-10 10-100
Large terrestrial mammals T Deer
Small terrestrial mammals T
Aquatic birds FM Duck
Large terrestnal plants T Pine tree

Amphibians FT Frog
Pelagic fish F M Trout
Benthic fish EM Flatfish

Small terrestrial plant T Grass

Seaweeds M Brown seaweed

Terrestrial insects T Bee
Crustacean FM Crab

Terrestrial annelids T Earthworm

T, terrestrial; F, freshwater: M, marine \/

[Publication 108] 4
Ienr INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION

T. Hinton, IER, Fukushima University
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Endpoints used by ICRP to estimate
radiation effects to non-human biota
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 Fundamental Differences In Human and

3 Ecological Risk Analyses
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What alters Population Growth Rate?

(Forbes & Calow, 1999)
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Extrapolating effects fir
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T. Hinton, IER, Fukushima University
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Most research is not directly relevant

to responses In nature

(Whicker and Schultz 1982)
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With the removal of humans,
wildlife around Chernobyl

are flourishing
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Ratio of catch per unit effort (CPUE)

before and after the accident

1.0
> 8 O & Q N
S F SN A O ¥
S & o 2 S
- L S ) 3 Q )
2N o < & @ O
O S > O & Q
> 2 Q - N >
Q R L NI >
S S < ¢
S ? N
NG
> . = o

s -l \ g - 7 e g Ml B P e o NV e . - e

-
~ - -~ e~

Fishing logbook analysis

Off Fukushima, 150— 200 m depth
CPUE(kg/h) ratio before and after
the accident (2012 vs 2007 —2009)
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Long-term census
data reveal
abundant wildlife o A
populations at
Chernobyl

T.G. Deryabina’, S.V. Kuchmel’,
L.L. Nagorskaya?, T.G. Hinton?,
J.C. Beasley®, A. Lerebours®,
and J.T. Smith5*

Current Biology 25, R811-R826, October 5, 2015
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Deryabina et al. 2015. Long-term census

Wildlife density In data reveal abundant wildlife populations
four uncontaminated at Chernobyl Current Biology
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Comparison With other reserves

Mean Density in Belarus National Parks
2005-2010
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T. Hinton, IER, Fukushima University



Deryabina et al. demonstrate that,
regardless of potential radiation effects on

individual animals, the Chernobyl exclusion

zone supports abundant mammal
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populations after 30 years of chronic

radiation exposures
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Where the wild things are: influence of
radiation on the distribution of four
mammalian species within the Chernobyl
Exclusion Zone

Sarah C Webster'®, Michael E Byrne", Stacey L Lance’, Cara N Love'”, Thomas G Hinton?, Dmitry Shamovich?®,
and James C Beasley™”

Legend
@ Scent Station
Road
|| Prigyat River
13¢5 Densities (kBg/im®)

___l40-75
175-200
|71 200-400
|77 400 - 750
I 750 - 2000
I 2000 - 4000
I <000 - 7500

I 7500+
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Where the wild things are: influence of 4
radiation on the distribution of four
mammalian species within the Chernobyl
Exclusion Zone
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Sarah C Webster"*, Michael E Byrne"*
and James C Beasley™

, Stacey L Lance', Cara N Love"’, Thomas G Hinton*, Dmitry Shamovich’,
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The irony about radiation
as an environmental contaminant...
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After spotting at least a half dozen black storks, | pleaded to stop the car for a
closer look. But the guide laughed and said: “This is nothing. There are many,
many more of them up ahead.”

It was true. Gray herons, mute swans that took off at our arrival like commercial
aircraft, and thousands of ducks that rose into the air in a tornado-like cloud
shared the flooded peat lands with dozens and dozens and dozens of great
white egrets. There were so many egrets that | could only begin to count them
before our appearance made them take off deeper in to the wetlands.

“All of the reflooded peat lands have become bird sanctuaries just like this one”
said the guide. “If you come here in the morning or evening the birds make
such a racket you wouldn’t be able to hear me talk.”

“It’s so beautiful”, | said, gazing through the binoculars. “If only it wasn’t
radioactive”.

To which the guide responded: “If it wasn’t radioactive, it would be a farm, and
there would be no egrets”
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When humans are removed, nature
flourishes, even In the aftermath of

the world’s worst nuclear accidents...
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7{ Removing contaminated topsell, cutting doewn contaminatead trees,
é dnd conducting other remediation metnods that result in humans
- returning te evacuated areas...

2] eaJIderrm~ tal to wildlite populations.
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Third lecture will summarize the findings of
the IAEA Chernobyl Forum (2006) relative to
environmental effects....and point out how.
the [AEA conclusions started a dichotomy:in
radioecology that still exists today.



