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OUTLINE of TALK

Need for improved radiation dosimetry with wildlife

Passive dosimeters (TLD, OSL)
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New tool: GPS-electronic dosimeter

Electronic Spin Resonance of teeth for life time dose estimates
Molecular methods (frequency of dicentrics)

Dose — Effects and challenges in determining environmental risks from radiation exposures



Animals can receive a radiation dose from:
(1) ingesting contaminated food or water,

(2) inhaling radioactive material, or

(3) external irradiation
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Accurate quantification of dose is
among the greatest challenges in field

research of free-ranging animals

Dose Is the measurement most lacking in many of the
controversial papers regarding radiation effects to wildlife at

Chernobyl and Fukushima
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Current models do not assess external dose realistically because they do not
consider an animal’s spatial and temporal use of habitats, or the habitat’s large

heterogeneity in levels of radioactive contamination

Polessye State
Radiation Ecological
Reserve, BELARUS

2160 km ?

Home range
~ 100 km 2

Macurrad 1:250 000



Determining external dose Is particularly challenging because radiation deposition

IS not uniform among the many, many different habitats available to animals....

300 400 600 1000 kBg/m’ Selection is impossible

Figure 1.4 - Density of soil pollution *’Sr on a site Ne 1
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Thermoluminescent Dosimeters (TLDs)...

* Integrate dose over the entire time that they are
on the animal

 Recapture of the animal and laboratory analyses
of TLD is required




3580 fish captured,
tagged and
released;

29% recaptured

Healih Physics Pergamon Press 1973. Vol. 25 (August), pp. 115-121. Printed in Northern Ireland

THE RADIATION DOSE RECEIVED BY PLAICE (PLEURO-
NECTES PLATESS4A) FROM THE WASTE DISCHARGED
INTO THE NORTH-EAST IRISH SEA FROM THE
FUEL REPROCESSING PLANT AT WINDSCALE

D. 5. WOODHEAD
Ministry of Agriculture, Fisheries and Food, Fisheries Radiobiological Laboratory,
Hamilton Dock, Lowestolt, Suffolk, England

(Received 17 July 1972; in revised form 3 January 1973)
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OKUMA TOWN----
Large Japanese Field Mice
(Apodemus specious)

Age of mouse estimated from tooth characteristics

Internal dose estimated from Cs-134 and Cs-137 concentrations in tissues

External dose estimated from OSL nanoDot dosimeter

Lifetime dose ranged from 52 to 340 mGy;

External doses 5 to 95 times > than Internal.




With Vectronic Aerospace and Mirion, we produced a new scientific
tool that permits an animal’s location and short-term integrated

dose to be periodically sent, via satellite, to the investigator




Satellite

Wildlife GPS collars with global,
2-way, satellife communicafion fo user

We merged two existing
technologies (Wildlife Tracking
Collars that use GPS) and
Electronic Dosimeters (designed for

determining dose to humans)

Journal of Environmental Radioactivity 145 (2015) 58—65

Contents lists available at ScienceDirect

Journal of Environmental Radioactivity

journal homepage: www.elsevier.com/locate/jenvrad

Quantifying the spatial and temporal variation in dose from external
exposure to radiation: a new tool for use on free-ranging wildlife

Thomas G. Hinton *°, Michael E. Byrne °, Sarah Webster °, James C. Beasley ”

 Institute of Radioprotection and Nuclear Safety, Cadarache, France
b University of Georgia, Savannah River Ecology Laboratory, Warnell School of Forestry and Natural Resources, Athens, GA, USA

Hinton, et al. (2015) JER 145:58-65




Developed a whole-body, field assay
method to determine gamma emitting
radionuclides internal to live animals

CZT spectroscopy cd, zn and Te composition




Field tested the GPS-dosimeter
and whole body assay methods

at Chernobyl

©

FLGTHOGTI 3Ar PRGNS TEROMTORMN
eswon- 137

W 4D 76 0 40 75 2030 0% 600 Econ 4 \
Ko 108 205 R4 108 'x:s'u_um @2 bawe. g

Macmrad 1:250 000

X




Chernobyl
Wolves

Collaboration with
Dr. Jim Beasley
The Universri.tly of Georgia

Savannah Rivar Ecology Laboratory
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Chernobyl
Wolves

Collaboration with
Dr. Jim Beasley
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The University of Georgia

Savannah River Ecology Labaratory




Chernobyl
Wolves

Collaboration with
Dr. Jim Beasley

1774
The University of Georgia

Savannah River Ecology Labaratory




Chernobyl
Wolves

Collaboration with
Dr. Jim Beasley

il

The University of Georgia

Savannah River Ecology Labaratory

Obtained a GPS location and dose every 35 minutes

Position in Kilometers
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GPS track of a
Chernobyl wolf over
400 km? area
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GPS tracks of
8 Chernobyl
Wolves

L7

Collaboration with
Dr. Jim Beasley

The University of Georgia

Savannah River Ecology Labaratory
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Obtained dose rate data
and whole-body
radiocesium
concentrations of the
animals, as a function of
radionuclide deposition

data.

Legend

Dahlia 7900 Bg/kg; 3.5uSvh
Mika 11400 Bgikg: 3.1uSwh
Opie 14300 Bgkg; 4. 1uSwh
Styopa 13800 Bo/kg; 5.5uSwh
Yana 17970 Bg/kg: 3.1uSwh

From 750 to 2,000

From 2,000 to 4,000
Fram 4,000 io 7,500
Mare than 7,500

20/20
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Life Time Dose to Boar

. ) Technique Development Phase
Electron Paramagnetic Resonance Dosimetry

609L3, R3
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Molars were [___ﬁ Irradiated samples
selected for n : were measured

processing because % using the EPR

Intensity

of their large Spectrometer at

. Okayama University
enamel content of Science 500

Linear (609R3)

y = 105.64x% + 161.35
R*=0.9887

0 =] 10 15
Irradiation Dose (Gy)

/ . .
Colorado State University « Significant variation in dose response between teeth taken from the same boar

— 11%-86% variation in teeth from the same boar

Dr. Shin Toyoda )
* Possible Causes:

Okayama University of Science, Department of Applied Physics

— Moisture in the sample
— Small differences in the mass of the samples

¢
w
‘ — Condition of the teeth (caries/tooth disease)
1 ER
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KELLY CUNNINGHAM, /
Veterinarian student, Tissues %ﬂﬁ‘ﬁk Chromosome damage in cells of wild boar exposed to radiation

Colorado State University
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lonizing Radiation Causes DNA Damage in Chromosomes
" DNA o radiation
track
ionization
excitation

clustered DNA
damage
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isolated damage
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Dicentric Chromosomes
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Kelly uses sophisticated methods that paint chromosomes, and their centromeres....making it

easier to visualize the damaged ones and those that have formed dicentrics.



Areas to which evacuation orders have been issued
(October 1, 2014)
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Dicentric Chromosomes (per 100 cells)
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Future Work:

Research dose-effects
from chronic exposures
to radiation
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