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Based on CONFIDENCE/CONCERT deliverable D9.21
“Addressing the uncertainties in agricultural scenarios”

- This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287.
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Eight years have passed since the Great East Japan Earthquake triggered a disaster at the

Fukushima No. 1 nuclear power plant on March 11, 20m

A shadow coatinues to be cast on the sentiment of the residents of Fukushima Prefecture bya
negative public image due to radiation fears and fading public interest in the aftermath of the o

disaster.
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Transition phase

GC(.)NCERT
Following the course of a nuclear emergency, the transition phase is:

“The process and the time period during which there is a progression to the point at

which an emergency can be terminated” and “to facilitating the timely resumption
of social and economic activity” (IAEA, 2018)

. when the source has been brought under control, no further significant
accidental releases or exposures resulting from the event are expected and the future
development of the situation is well understood” (IAEA, 2018)

Post-Accident

The tranSition phase iS nOt driven < ReleasAeffi:gpi::'i:on and 'E < Contamination of soil, water, ... >
by urgency and allows, '

deposition

Intermediate phase

m For the characterisation of the
environmental contamination (Hours/days)

< Emergency exposure‘ >
Situation

: (Days/weeks/months) (Weeks/months/years)
!
1
1
1

TRANSITION Existing exposure Situation

m For the lifting of the emergency
protective actions

Direct deposit:
* Inhalation (resuspension)
* Ingestion (food/water)
* External irradiation

m For adapting, justifying and

optimising specific protection r< e
Strategles, to pre pa re and begln Early Protective measures: Medium/long term Protective measures:
* Sheltering, food ban * Relocation (temporal/permanent)
the Iate phase recovery and * Evacuation * Food and water restriction
* lodine prophylaxis « Decontamination and recovery
m For the engagement of the < > < >
. . Urgent Phase.- Management plans Recovery Phase.- The management plans are to be
mtereSted partles ’ are already organised: governmental organised: governmental and non-governmental
stakeholders already involved stakeholders, with different levels of involvement
- This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287. Uncertain information in decision Process 3
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Contamination scenarios after a nuclear accident
C(,w\c,i' R1
m The accidental radioactive release can affect the environment and the human
being through different routes of exposure.
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m The presence of residual radioactive material in the long-term results in an
existing exposure situation.

m As time progresses, the exposure by ingestion of contaminated food and
water is more important than other exposure pathways for the total
calculation of the dose received by the population.

N : : . Uncertain information in decision process 4
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Agricultural environment
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m The term “agricultural” is used very broadly to mean any area used with purposes
of farming production, including grazing, where the products and the consumers
are connected through the food-chain.

Radioactivity in the atmosphere

Deposition l Resuspension
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Surface water
Run-off
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Radiation exposure of individuals

Major pathways involved in the transfer of radionuclides through the
foodchain, following a release of radioactivity in the atmosphere

“ This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287.
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Agricultural environment
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m Agricultural systems affected by a radioactive deposit due to a release from
a radiological or nuclear accident are complex and not homogeneous
environments.

m Even within a particular region or area, there are multiple variables to be
considered, which are inherently related to the affected systems, such as:
climate, soil type and its properties, type of crops, seasonality,
agricultural practices, efc.

m The spatial and temporal variation of some of these properties, give raise
to uncertainties that can be important for the evaluation of the

radiological impact and response and consequences of the recovery
actions.

m Radioecological models describing fluxes of radioactivity through sail,
plant, animals and consumption products, and dose models evaluating
radiological impact to population from external and ingestion exposure are
used. Models and parameters also can be sources of uncertainties.

Uncertain information in decision process 6
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Main issues for recovery of the
agricultural / food production systems
® |n agricultural scenarios, the main aspects to consider:

m Characterise the different elements or elemental units in the agricultural
environments, as function of the parameters or attributes that influence the
behaviour and transfer of radionuclides:

e Primary component: soil -plant/crop,

e Secondary components: transfer pathways along food chain (crop - animal
- product)

e Final component: the exposed individuals

m Define and characterise the action alternatives in each one of these
components.

® Methods and models to estimate and measure the consequences (spatial-
temporal evolution of the radionuclides without and with countermeasures)

m ldentify other factors that could influence the practicability and optimisation of
the strategies (social, economic, political, environmental and ethical)

- : : . Uncertain information in decision process 7
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Primary component: L -
Modelling the soil/crop system

Two phases for the transfer to the crop:

CONTAMINATION DATA ACTIVITY ON CROP m Dominated by , if
. inbrvention bete = there are crops growing at the time of
- Type of deposit g
- R);[(’iionqclipd_es depOSItIOH
- Contamination Level 4@?@ . . » -
mVia if the deposition is
PLOT AVAILABILITY OF RN . .
 Climateregion ON lsonL prior to the sowing of any crop
-Land Use
oo Actihy oniach m Soil Compartment. The attributes
e ons Pase el defining the compartment are related to
SN so.u!a — the physical and chemical characteristics
TFarow TRANSFER of the concerned soil stratum that have
:§§3&%°ﬂ%35""" = l =] influence on the behaviour of
:Eﬂ'r':&gg}';ﬁ Activity on crop - .
~ kgl Behe radionuclides.
‘ m Vegetal Compartment. It represents the
Resldusl Activly gl e cropping pattern since the deposition
(Bq kg ]/ [Bq ha’] .
date. They are defined by the

characteristics from both the own species
and cultivation management.

- : : . Uncertain information in decision process
This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287. TR Course, 12 - 15 May 2019. Trnava, Slovakia 8
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Availability of radionuclides in soil

CCONCERT
df‘(} [EXTERNAL Cs-137/Sr-90
C1 03 ey FooDCHAN Wet Deposit . .
otbosrr 1 I—— Soil processes, parameters and properties
“ 1 associated to the behaviour of radionuclides in soils.
FoRM oRm —»S‘lla‘é'ﬁf—w Soil processes parameters and properties Food ingestion
TOP HORIZON ca’ content e exposure pathway
SOIL TION
S— s INFILTRATION PROCESS
e Texture Infiltration capacity
NEXT HORIZON Structure
soRPTION Clay content, organic matter content
FoRw *— EXCHANGEABLE ————soLuBle ————  Cation exchange capacity
S ‘ Uptake VERTICAL MIGRATION PROCESS
THORTION I Texture Water holding capacity
T NEXT HORIZON ' Bulk denSlty
SOLL PROFILE Organic matter content
) ) ) Permeability
Physical and chemical processes affecting the SORPTION/DESORPTION PROCESS  Physico-hemical
behaviour of radionuclides in a soil profile Clay content, organic matter content retention capacity
Cation exchange capacity 137Cs
: . H content 137Cs
m Once deposited, the behaviour of the P o
radionuclides in the soil is mainly
governed by physicochemical ROOT UPTAKE PROCESS . |
) . ) Exchangeable potassium content Cs transfer capacity
processes that determine the fixation,  gxchangeable calcium content %S transfer capacity
mobility and bioavailability of
radionuclides.
o ) ) . Uncertain information in decision process 9
This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287.
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Dealing with the uncertainties associated to soil

making in nuclear

Coping with uncerainty for improved modelling
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Evaluation of vulnerability of soil to transfer Cs-137 or Sr-90 to food-chain

Vulnerability Indexes

IF_FC IH_FC IFQ_FC IFQg,_FC
for food-chain
Soil processes Infiltration Water Cs:Physico- | Sr:Physico- K status Ca status
rate retention chemical chemical
retention retention
Soil properties Texture, Texture, Texture, pH Exch. K Exch. Ca
Structure, Structure, CEC clay content content
Dominant | Porosity,
clay type Water
capacity
Reference parameter F (mm/h) R (mm/em) | CEC (cmol/kg) pH K (cmol/kg) | Ca (cmol/kg)
60 cm depth (top layer)
Minimum F<1,0 R<2,0 Clay2:1 non exp pH>7,5 K>1,00 Ca>10,0
Low || 1,0<F<5,0 2,0<R<3,0 Clay 2:1 exp 6,5<pH<7,5 || 0,50<K 1,00 || 5,0<Ca<10,0
Medium || 5,0<F$20,0 || 3,0<R<4,0 Clay 1:1 5,5<pH<6,5 | | 0,25<K <0,50 || 2,0<Cas<5,0
Wi F>50,0 R>5,0 Sand pH<4,5 K<0,1 Cas<1,0

Maximum vulnerability: at higher infiltration rates and higher water retention,

Cs: sandy soils (no fixation) and minimum K status / Sr: low pH and minimum Ca status

Radiological Vulnerability Indices regarding the K status in soils
contaminated with Cs-137, identify those areas were
rehabilitation is a priority.

- This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287.

Leyenda

indice de Vuinerabilidad IK_CA

I Vuinerabilidad minima: 1
Vulnerabilidad baja: 2
Vulnerabiidad media: 3
Vuinerabilidad alta: 4

I Vuinerabiidad maxima: 5

FUENTE Esstoracsio prope 0 50 100 Sin datos

PROVECCION UTM ETRSES -

Uncertain information in decision process
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Assessment of the influence of regional factors " 2:2 ..
in the transfer to food chain G

Studying, ranking and mapping the influence of regional factors on the radiological
risk due to food chain.

De e V!-llnerablcflltv Min. Low Med. | High
WEIGHTED DEPOSITION INDEX | Index Weighted" | Vuln. Vuln. Vuln. Vuln.
Deposition Index weighted Min. Severity 5 5 5 5 5
by the deposition frequency Low Severity 5 5 | B e
COMBINATION P Med.Severity 5 4 4 3 3 | pogiple
High Severity 5 4 B 2 2 inati
VULNERABILITY INDEX Dismaay s 5 3 5 combinations
based on the Soil to Plant Transfer Factor . s . -
e 137Cstorainfed cereals Vulnerability Index (Cs137 Transfer Factor) : ! ’ ')\Bm Q PRIORITISATION MAP
* TF adjusted considering: 1: Min. Vuln. (<0,02) By — Prioritisation Classes
. 2: Low Vuin. (0,02-0,12) GOLFECH
- K e!nd clay topsoil content N ’ >< - 1: Max. Priority
- Soil texture g SANTA MARIA DE GARONA e,
4: High Vuln. (0,5-0,6) P 2: High Priority
(Poster presented I 5: Max. Vuin. (>0,6) Pecy ; : o
at ICRER 2017) e 3: Med. Priority
— — s d i \_{“"’m I 4: Low Priority
> MARAZ MscHf K e ey . Lo
nreon A o P e i XL‘"\‘*—-fﬁ,_‘_i 5: Min. Priority
2 7_‘_7‘7_‘_"%,‘—7#
J SA5TA MARA OE QROKA it i oy ‘7—‘_,T
Az tach, xm‘:’:uculu X)::ﬁ:ﬂ“-bt .
 CormenTes - ” ALMARAZ
X -~
f\ Tofa o .
PhD Thesis in CIEMAT
This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287. Uncertain information in decision [P 11

TR Course, 13 - 15 May 2019. Trnava, Slovakia




onf
-)

Modelling the transfer pathways along food chain

CCONCERT
o Consmpen oS m The secondary component in the
VEGETAL PATHWAY [Crop - Vegetal Product (c,pv)] ANIMAL TRANSFER PATHWAY [ Fodder Group - Animal Product (gf,pa)] . . .
:2;;2:1;8:::&:!':;;?;5‘::;;%‘:#)“'p“ :xa%ﬁﬂ:f;mﬁlﬁmr;;ig:&;:ﬁ:}duclivity. Regional Distribution) ag rl Cu Itu ra I Sce n a rl o I n CI u d es th e tra n Sfe r
"l’ e o | pathways along the food-chain associated
, - to a primary component.
ACTIVITY ON CONSUMPTION PRODUCTS /
.‘:::i::'; ~ G oo - 2 ~TIEIE @ A transfer pathway represents the flow of
i

radioactive contamination from a primary

commodity (crop) to each processed
product derived from it.

m The attributes characterising it are: a

processing factor, a transfer factor and
a regional utilisation factor.

Figure of the possible trans! fer pathways through th dities tree for two different crops

m A distinction between vegetal and animal transfer pathway is made.

®m The animal transfer pathway considers the processing of the feedstuffs through an
intermediate compartment representing generic animal production systems in each
European region to the final product for human consumption.

N : : . Uncertain information in decision process
This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287. TR Course, 13 - 15 May 2019. Trnava, Slovakia



Seasonal variability on the concentration of
activity in consumption products

s
N
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Factors affecting the seasonal variability
137Cs in Milk cow

Momth o the relesse

unit [Bq.Kg"/Bq.m 7]

* This variability is due, mainly to the regional farming
practices:

jon per deposition
|

* dates of sowing and harvesting of crops and growth cycle and
forage cut of grass and other feedstuffs

Activity Concentrati
o o o

* cow feeding regime

Days from 1 January. Logarithmic scale

* In the case of the cow's products, there is a correlation
between the maximum activity and the peaks of grass
growth, matching also with the grazing period. When the
feeding is changed to the hay from the grass cutting, during
the maximum vyield, there is an increase in the activity
concentration in the product, due to the concentration of the
contamination in the forage.

Grass yield and Cow feeding regime

in fresh weight

Feeding Daily intake rate [Kg.d!]

‘l

Time from deposition [days]

Seasonality influence in the elaboration of risk maps
associated to the transfer of radioactivity through the food
chain (ANURE project)

Uncertain information in decision process 13
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Final component: the exposed individuals
(;CX5NCERT

m The final component is the population.

m Dose model by ingestion, using parameters age-dependent as committed
effective dose equivalent per unit intake, consumption rates and the
relative distribution of each product.

m Aspects that influence the incorporation of activity by humans:

m Storage of raw materials and / or products
. ProceSS i ng th roug h the fOOd Cha i n Average food consumption in Central Europe vs Mediterranean Regions

JRODOS Data vs EFSA Surveys
uuuuuu

m Dietary habits s

200,00

100,00
50,00

0,00

e
Cow (cow)
AAAAAA
230,00

Absolute intake (g/day)
o
[-]
(-]
-3
ﬁé?l---
g8 =§
s 55—
» iz
il
H
N EIII'IIII
o g
g
5
i
g |
2
- -
£z ¢ [
8 e
im
]
i
-3

e Beet Pork Eggs
27,00 10800 43,00

8,54

711

........ (EFsA) 16,52 10877 11,73 58,89 4,98 43,53 15596 48,33 0,74 137,70 12,54 68,06

Uncertain information in decision process
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Effect of regional parameters on the food chain
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£
H
&

Intake Effective dose (msv]

= { Contribution of the selected foodstuffs to the .
“f}”j_i_sa{;;';’;”;';';t';-;-a 220 intake dose, five years after the release, for Exercise to study the effect
T el the different age groups, shows: of regional parameters
. * The values of the intake doses from the (NOI'dIC and Meqlterranean)
o Mediterranean scenarios are lower  ON the food chain
fzm - n-]L than .the values from thcf: default modelling. (COMET project)
i s-f.i“‘i‘-"*':'?;";"'E:;"g’;"-’-‘-'.-'.—-.r;cr' scen.arlos, for the three radionuclides
i B studied
SiE g * The intake of cow milk, for the age
o group 1y, gives the highest contribution
?E‘;‘. to the effective dose for the three
f% l‘ ﬂ ?ﬂ radionuclides.
F o il :,: — Contstbution of the foodstalls selachod 5 The contribution of the total foodstuffs
e | o | | 2313130252 2 e total intake dose from cesium isotopes intake to the effective dose for 137Cs,
——— - shows:
3 * 1y age group are the most sensible to
H ;S I I I the intake, using default parameters,
% ’j‘g I I * 10y age group are the most sensible
o 0d Ow _— .W using Mediterranean parameters.

These highest contributions could be due:

* The date of the accident (seasonality)

* The food consumption rates

* The Mediterraneandiet is not complete in this exercise

Uncertain information in decision process 15
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Objectives and criteria to take actions
during the transition phase

® In the transition phase, the response efforts will focus on the review or lifting of
initial countermeasures, to mitigate the consequences of the emergency on
populations, infrastructures, environment and socio-economic structures through
actions such as, population protection measures, agricultural and food
countermeasures, decontamination, etc. and planning strategies for recovery.

m Actions must be motivated by the radiological situation — Radiological criteria

m Reference level bands ICRP; Based in the Residual dose

m Operational Intervention Levels (OILS): Deposition levels, Maximum permitted levels
(MPL) in food / feed

Effective dose
("2"’ ————-
N . | —

Dosimetric criteria to
minimize/avoid tissue

Operational Criteria
reactions (ADy)

(observable quantities)
(EALs, pSv/h, Bo/kg, ...)

Dosimetric criteria for

PROTECTION —b
STRATEGY
introduction of protective
R DT R measures (ADy, Hy, E)

The framework and the different criteria that —
can be used in emergency exposure situations

Uncertain information in decision process
This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287. TR Course, 13 - 15 May 2019. Trnava, Slovakia
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Generic Criteria and OlLs to take actions

Reference Levels
ICRP Framework

N

Protective action

Generic criteria

For taking the action

To adapt / lift the action

—
((9 nfidence
j' Coping with uncerainty fot improved modeling

OlLs

To adapt / lift the

Oin RAMM

@CONCERT

Consideration

3 Hfetus 3 I Hfetus (para 9 m) action
> 100 msv (1y) > 100 mSv > 0IL2 Substituting evacuation with
100 mSv/y = ¥ = = relocation
Evacuation 2100 msSv (7d) 2100msv (7d)  |<100mSv (ly)  |< 100 mSv <olL2 Lifting the evacuation. Take othe
actions (decontamination)
<20 msv (1y) <20 mSv <OlL Lifting the evacuation and terminate
B ¥ B i the emergency.
<100 msv (1y) <100 mSv <ol2 Lifting the evacuation. Take othe
cti d taminati
iti Realojo 2100 msv (1y) 2100 mSv (3m) iiftli‘r)\nstﬁ::\c/’;cj;:ilzz ::\rc‘i)terminate
Transition <20msv(ly)  |<20 mSv <olL, o 8
e emergency.
Aty i o Lifting after estimating the actual
exposure Food, milk and drinking doses from the ingestion pathway
posure pathway
water restrictions in affected |> 10 mSv (1y) > 10 mSv (9m) <10 mSv (1y) <10 mSv < OlIL6 and their contribution to the
Long-term ies man: areas residual dose from all exposure
g-term strateg| agement p
pathways
Food, milk and drinking Lifting of the restrictions on
water restrictions for > 1 mSv (1y) >1mSv (9m) <1 mSv(ly) <1mSv < MPL international trade of foods and
international trade feedstuffs
Lifting after estimating the actual
Local restrictions on non- doses for the use and their
210 mSv (1 210 mSv (9 10 mSv (1 10 mS ol
food commodity msv (1y) msv (9m) <10msv (1y) < 10mov <Ol contribution to the residual dose
from all exposure pathways
.. Non-food commodity Lifting of the restrictions ontrading
Framework CatEgorISIng FEference restrictions for international |21 mSv (1y) > 1 mSv (9m) <1mSv(ly) <1mSv <OlL¢ non-food commodities
levels to use in existing and emergency trade internationally

exposure situations.

External dose rate

Total deposition
Strong gamma and

Total deposition Alpha

Contamination levels Map key [usv/h] beta emitters emitters, [kBq/m’]
together [kBq/m?]
Extremely contaminated >100 >10.000 >100
Heavily contaminated 10- 100 1.000 - 10.000 10-100
Contaminated ] 1-10 100 - 1.000 1-10
Slightly contaminated <1 10-100 0,1-1
Non-contaminated fondo <10 <0,1

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287.

Maximum permitted levels (MPL) of radioactive contamination of food and feed following a nuclear accident
or any other case of radiological emergency (Commission Regulation (Euratom) 2016/52, 15 January 2016)

Maximum permitted level of radioactive contamination [Bq.Kg"]
Feedstuffs, according the animal

Food Group

Other food
(ﬂrlene(al Liquid food | Pig farming T tals
consumption

Dairy

Infant food
produce

Isotope group

All other nuclides (T,

<10d), notably Cs-134 400 1000
and Cs-137
Isotopes of iodine,
notably I-131 150 o
Isotopes of strontium,

75 125
notably Sr-90
Alpha-amitting
isotopes, notably Pu- 1 20

239 and Am-241

1250

1000

500

125

1250

consuming it

Poultry, Other

The levels for food derive from a dose level (CR) of 1 mSv / year and assuming that 10% of the diet, during the year

following the emergency, is contaminated.

Uncertain information in decision process
TR Course, 13 - 15 May 2019. Trnava, Slovakia
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Recovery Strategy

GC(.)NC[RT
Protection can be achieved by taking action at the source, or at points in the
exposure pathways, and occasionally by modifying the location or characteristics
of the exposed individuals (ICRP-103).

Foodstuffs are the points
P Modifying the dietary

Soil is the source: in the ingestion exposure habits of th ¥
reduce the transfer of RN pathway: reduce activity ! ad'lt'fjo It € EXpose
to crops concentrations indiviauals

RN Distribution

> RN
oil Solution

- Fixed RN €——Exchan
1l RN

Top — ‘I e Root
8 Mj tie —4
horizon gra_‘ n-.<“t'- " |Adsorption

Fixed RN €—— Exchangea%_ RN

RN Soil Solution

i horizon

Uncertain information in decision process 18
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Factors for implementation

B The implementation of these actions requires taking into account a g((‘e(ﬁ) > 'of
factors that facilitate the establishment and implementation of recovery
actions. These include:

e Target (source, RN, media, e Societal and ethical

exposure) factors
e Effectiveness: technical and e Side-effects including
societal factors direct and indirect
e Feasibility environmental impacts i
e Costs A Do

e Incremental doses

® Waste disposal issues:

generation of waste and its e Information and
disposal communication issues

e Legislation

EURANOS recovery handbooks for management of
food production systems, inhabited areas and
drinking water supplies

- This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287. Uncert.raér:::)rl:r:e":;a_t:gr;n;g Soﬁgli::arlf;?;ii: 19
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Management options to reduce the SR
consequences of contamination of the foodchain

systems

Generic handbook for assisting in the
management of contaminated food
production systems in Europe following a
radiological emergency

. EURANOS

mupunwmmmummwwww.mmmrw iation

Nucicar Fission / Radiation Protaction Integratad Project FIGR-CT-2004-508343

EURANOS(CAT1)-TN(09)-01

m Starting point:

CCONCERT
Handbook for food production

m Outlines the many factors that influence the
implementation of the these options

®m Provides guidance on planning for recovery in
advance

m lllustrates how to select and combine the different
options and builds a recovery strategy

SOIL, CROPS, GRASSLAND

Application of lime to arable soils and grasslands

Application of potassium fertilizers to arable soils and grasslands

GENERAL APPLICABILITY

Deep ploughing

Dilution

Feeding of animals with crops/milk in excess of intervention levels

Shallow ploughing

Leaching of horticultural peat

Skim and burial ploughing

Prevention of fire in forests, shrubland, and other sensitive areas

Topsoil removal

Restriction on the entry of food into the foodchain (food ban)

Early removal of crops

Selection of alternative use

Land Improvement

Processing of crops for subsequent consumption

Selection of edible crop that can be processed

Pruning/defoliation of fruit trees and vines

This project has received funding from the Euratom research and training programme 2014-2018 under grant agreement No 662287.
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Management options to reduce the i

consequences of contamination of the foodchain
A :

GC()NC[RT

LIVESTOCK AND ANIMAL PRODUCTS

Addition of AFCF to concentrate ration

Addition of calcium to concentrate ration

Administration of AFCF boli to ruminants

Administration of clay minerals to feed

Distribution of saltlicks containing AFCF

Clean feeding

Selective grazing regime

Decontamination techniques for milk

Live monitoring

Manipulation of slaughter times

Slaughtering of dairy livestock SOCIETAL
Suppression of lactation before slaughter
Processing of milk for subsequent human consumption Dietary advice
Salting of meat Food labelling
Change of hunting session Local provision of monitoring equipment
. . Processing and/or storage prior to consumption
= Appllcatlon of the hand bOOk, exam pleS: Raising of intervention limits
Restrictions on gathering wildfoods

mIn the preparedness phase, under non-crisis conditions to engage stakeholders
and to develop local/regional/national plans

mIn the post-accident phase by local and national stakeholders as part of the
decision-aiding process.

<a href="https://www.freepik.es/fotos-vectores-gratis/fondo">Foto de fondo creado por freepik - www.freepik.es</a>
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Criteria to consider when evaluating
management options (1)

m EFFECTIVENESS.: is the reduction in activity concentration in the target (soil, crop,
animal product). May be influenced by technical and social factors (e.g. soil fertility,
fat content, existence of markets for alternative produce, ....)

m FEASIBILITY: is referred to the equipment, utilities, infrastructure, skills and
consumables which may be required to implement the option

m WASTE: is referred to the nature and volume; it is necessary to know if it is
contaminated, its treatment (in situ/off site facility), transport and storage. May be
influenced by social and legal factors (e.g. public acceptability, feasibility of
treatment, ..)

m DOSES: are referred to the incremental doses that may receive individuals in
charge of the implementation of the option (operators and members of public)

m COSTS: are referred to the direct costs derived from implementing the option such
as. equipment, consumables, operators, waste treatment. May be influenced by
size and accessibility of the target, seasonality, availability of equipment and
consumables within the contaminated area

Uncertain information in decision process 22
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C ri te ri a to c o n s i d e r W h e n eva I u ati n g [P Conauinmeamich e ot
management options (2)

m SIDE-EFFECTS: incurred following the implementation of the option.
They may show different natures:

m Environmental impact (e.g. wildlife reserves, pollution)
m Agricultural impact (e.g. reduction in soil fertility, overproductions)

m Social impact (e.g. society’s trust in their national institutions, public’s risk
perception)

B CONSTRAINS: several types of restrictions need to be considered before
the implementation of an option:

m Legal: foodstuffs regulations, animal welfare , heritage protection
m Social: acceptability of the option from the affected population
m Environmental: physical characteristics of the affected area

B OTHERS: Communication needs/Ethical considerations

- : : . Uncertain information in decision process 23
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- \\\ //, it uncersl b mpeved modeting
Some conclusions ..
GC()NCERT
§ _Acci
< Accident >1< Post-Accident -
Release, dispersion and | Contamination of soil, water, ...
deposition : o
The prediction of food
infemediatephass contamination and doses
(Days/weeks/months) (Weeks/months/years) tO humans |S a key
(Hours/days) : element |n the
Emergency exposure I Existing exposure Situation imp|ementation and
Situation >i < e

management of the long-
term rehabilitation
process.

Direct deposit:
* Inhalation (resuspension)
* Ingestion (food/water)

* External irradiation

Assessment relles on the;

= Ability of the modelling to predict the time dependence of the transfer process
= Availability of reliable parameters

Affect the reduction of the uncertainties of the estimated doses and
the response of the potential recovery strategies to be applied

Region-specific parameters imply a more realistic assessment

Uncertain information in decision process
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Uncertainties raised when planning the implement";'?”"";iﬁ,w,m
of the recovery strategy in the transition phase

W Issues in the agricultural environments

m Zoning? Constrains? Reference levels?

m [dentification of product systems / soils / pathways /products / population groups
more vulnerable

m Prognostic versus monitoring results? In which cases should these results be
used? How to obtain a balanced use?

m Selection and establishment of strategies. How to apply the optimisation
principle?

m Effects influencing the decision and future evolution of scenarios: Social,
Technological, Economic, Environmental, Political and Ethical values. Criteria to
measure them.

m How to translate this issues into goals and objectives suitable for the
restoration of agricultural environments?

Uncertain information in decision process 25
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Uncertainties raised when planning the implementation:
of the recovery strategy in the transition phase

m The cessation of production or restriction in consumption are actions in the
emergency phase, but difficult to keep over time; economic compensation?

m Are there enough resources (material, human, economic, technical) to
implement the different options?

m What will be the effects on the food distribution chain? Possible socio-
economic impact.

m Need to establish a framework of recovery in advance that includes
actions, strategies, criteria, compensatory regime, exchange networks,
information, ....

m Roles of the national institutions to both coordinate the actions to be carried
out and to encourage stakeholders to take part in their management.

- : : . Uncertain information in decision process 26
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Training course
(onﬂdence
Use of uncertain information by decision makers at the various o e ki e amagences
levels within the decision making process and its communication
VUJE, 13 - 15 May 2019. Trnava, Slovakia

@ CONCERT

Addressing the uncertainties in agricultural scenarios during the transition
phase after a nuclear accident

Thank you for your attention!

milagros.montero@ciemat.es

Ciemat
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