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Why do we need to quantify radioff

e To estimate doses to humans and other
organisms

* To derive remediation action levels

— Ambient dose rate ( uSv/h)
— Deposition density (Bg/m?)
 To derive animal feed standard limits

IR ¢

Centre for D a I a
(©)3)30) Ecology & Hydrology N E RC




* interception
* soil fixation processes
* rates of plant uptake

e absorption rates in animal
gut

e transfer rates to animal
tissues (including milk)
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http://www.picturesofplaces.com/pictures/ireland/irish-countryside/large
http://www.picturesofplaces.com/pictures/ireland/irish-countryside/large

~ =Emergency situatio

* Interception onto plant surfaces and weathering
. Leafy vegetables — most radionuclides

« Grazing animals
. Includes some short —lived radionuclides

* Interception — most radionuclides

« Animal products — radionuclides that readily transfer
through the gut and accumulate in milk or meat

Accident Month Key radioisotopes

Kyshtym September e »7r Ogp
Windscale October B B7cs ?1%9pg
Chernobyl April short lived | isotopes 137/136/1340¢ | 13274
Fukushima Daiichi March B 1377138 B2Te 4
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Howard et al 1989
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Milk
Meat
Offal

Thyroid
Bone
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131|’ 134/137CS, QOSr

134/137CS

134/137CS, 239/240 Pu’ 241Am’ 110mAg
60Co (liver), 103/106 Ry (kidney)

131] + other short -lived | isotopes
239/240 Pu’ 241Am’ 144Ce’ QOSr
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Handbook of Parameter
Values for the Prediction
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7 A .
Transfer ratios? Animal

Concentration ratio (CR)

= Bgkg1(fresh weight) milk

]
TECHNICAL REPORTS SERIES NG,

Bgkgt(dry weight) feed

Handbook of Parameter
Values for the Prediction
of Radionuclide Transfer in

Tra N Sfe I CO Efﬂ Cie nt ( Fm) Terrestrial and Freshwater

Environments

= Bgkg!(fresh weight) milk
Bad in feed
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- Animal pro

=5

Sheep

Element Beef meat Goat meat Pork Poultry Egg Cowmilk  Goatmilk  Sheep milk

Ag 1

Am 1 1 1 1 2

Ba 2 1 2 1 15 3 1

Be 1

Ca 3 2 1 15 12 St

Cd 8 1 2 8 1 1

Ce 1 1 6 1

Cl

Co 4 2 2 2 4 1 2

Cr 3 2 1

Cs 58 41 11 22 13 11 288 28 28

Fe 4 1 2 7 St St

| 5 1 2 3 4 104 24 7

La 3

Mn 2 1 1 2 3 4 St 1

Mo 1 1 3 7 4

EZ j ! . 1 j 1 j‘ ! Values for the Prediction

Ni 2 2 1 of Radionuclide Transfer in

Np : Terrestrial and Freshwater

P 1 1 1 St St St -

ob 5 ) 5 st Environments
1 1 4 2

Pu 5 2 2 n/a 1

Ra 1 11

Ru 3 2 1 1 6

S 3 1 12 St

Sh 2 3

Se 1 4 4 12 2

Sr 35 25 8 12 7 9 154 21 4

Te 1 1 1 1 11 1 1

Th 6 3

U 3 2 2 2 3 1

W 7

Y 1 1

Zn 6 6 2 3 4 8 St St
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MODARIA 2016 cow S

Elements where difference > orders of magnitude >2

w Min Max Max/!\/lm m Min Max Max/Mln
Ratio Ratio
PCER 3864 6282 165 1.8E-6 7.9E-3 4396
2.7E-5 1.6E-1 5874 1.0E-6 13E-4 130
45E-4 2.4E-1 538 2.2E-5 1.0E-2 476
1.5E-4 4.3E-2 294 1.0E-55 2.1E-3 209
3.6E-3 9.0e-1 247 [PERN 1.0E4 1.2E2 115
D 30e-3 94E-1 316 [ 40E-4 4.4E2 109
DTN 1065 1463 140 [V 527 3.3E4 2637
Y seE4 141 256 [0 1.1E5 1763 153
T DT 677 1.4E-4 210
T o0 15E5 43E-3 289
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Solutions? Gut absofptiefi.

Cow milk

Spearman r = 0.87
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~Time dependéncy”

* Physical

» Biological T, = % - @ - 0693
_ A

° ECOlOglCal Radioactive HE:ir:}actiue Mean

half-life lifetime
decay constant
e Effective
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Biological k

* Loss of radionuclides from animal products
— single or double exponential

« Other animal products T,,,, varies widely

- Influenced by age and size of animal, storage In
organs (eg °°Sr in bone)

Fesenko et al 2015 JER 142
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Long effective

ecological half-lives for Mushrooms'
137CS Potatoes

m terrestrial animals
Inhabiting areas with
organic soils

®E mushrooms
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~ Recent improvement:

Data only basis (not assumptions) e

Animal Transfer coefficients and
concentration ratios enhanced

Gut absorption added

Extrapolation methods developed

Transparency and provenance .

improved
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Limited access to
individual data

Site specificity needed

Few data for Japan
Update rate 1/decade

NERC



-Ta ke home m es;'si

e Thereis alot of data outthere |

— For some radionuclides
* |International sources are not a “bible”
— Be sceptical
— Data quality may be better than data quantity

e Are the differences between CR values
real?

 Site specific data are often better than
international compilations

* Does the lack of data really matter

re for
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