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and animals

Release

Concentration in

foodstuffs
Dispersion and/or

Concentrations in
water, air and surfaces

Dose estimation RY(e]pISNE)




Safety Report Series No 19

Generic Models for
Use in Assessing the

Impact of Discharges of
Radioactive Substances
to the Environment

Generic methods for
use In assessing the
Impact of discharges



Screening approach - Iterative approact

e Step by step process - model complexity increases
as predicted doses increase

e 1st step = ‘no dilution model’
* 2nd step = ‘generic environmental model
e 3rd step = ‘modified generic assessment’

e 4th step = ‘site specific assessment’



Apply the no dilution approach
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CROM

V.6

DETERMINISTIC FREE

CROM

V. 7
PROBABILISTIC



CROM

DEVELOPMENT

» Deterministic CROM iIs being maintained,
focusing mainly on the English version

» Probabilistic CROM under development (launch
n 20117)

» Free CROM - community developed



CROM

DEVELOPED BY

Center for Research of Energy, Environment and
Technology (CIEMAT):
UPRPYMA

Polytechnic University of Madrid:
LAB. INFORMATICS ETSII



CROM

Models based in IAEA SRS-19 with “improvements” based in RP-72 (EUR-15760).

2001 IAEA - SRS 19 - "Generic Models for Use in Assessing the Impact of Discharges of
Radioactive Substances to the Environment".

1995 UE - RP 72 - “Methodology for assessing the radiological consequences of routine
releases of radionuclides to the environment”.

| Safety Reports Series
h ! [)

Generic Models for
Use in Assessing the
Impact of Discharges of

Radioactive Substances
to the Environment




CROM 6

QUALITY CONTROL

The software was quality controled by CIEMAT
and RPD-HPA, formerly NRPB, (document RPD-
EA-11-2005) for its adoption by the IAEA as the
reference code for those models.

Other people acting as testers of CROM in
different situations (EMRAS II)

TRANSFERED TO THE IAEA IN 2008 FOR ITS FREE
DISTRIBUTION
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CROM
Models implemented

= Atmosphere discharges

= Building affected models

= Roughness affected wind profiles
= Aquatic discharges

= River / Sewers

= Small lakes

= Sea / Great lakes

= Estuaries
= Sedimentation

& Transfer to biota
= 2 @ 1A




CROM
Features of CROM code:

= Continuous (routine/controlled) releases
= Default Pasquill stability category D

= Groundwater not considered

= Effective height not calculated

= [rrigation considered

= Sedimentation in surface waters

= Bath considered

= Crustacean considered

= A lot of not default values can be used



CROM
Features of CROM code:

= Effective dose and concentration calc.

= 8 SRS 19 examples in the default DB

= Growth of daughter considered (transport
and deposition)

= Today 151 radioisotopes in the default DB
= New radionuclides easily implementable

= External DCFs based in FGR 12

= Internal DCFs from IAEA’s BSS



CROM

Problems that can be solved
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Problems that can be solved
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CROM

Problems that can be solved
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CROM

EXTERNAL EXPOSURE
PATHWAYS

« MMERSION IN THE GASEOUS PLUME

« DEPOSITION IN THE SOIL

« SUBMERSION IN WATER DURING THE BATH
« SHORE SEDIMENTS



CROM

INTERNAL EXPOSURE
PATHWAYS

* INGESTION OF CONTAMINATED WATER

 INGESTION OF VEGETABLES CONTAMINATED BY
ATMOSPHERE DEPOSIT OR IRRIGATION

 INGESTION OF ANIMAL MEAT CONTAMINATED BY
CONTAMINATED WATER OR VEGETABLES

 INGESTION OF FRESHWATER FISHES ANLC
CRUSTACEAN

 INGESTION OF MARINE FISHES AND CRUSTACEAN
 INHALATION



DOSE CONVERSION

CROM FACTORS

« EXTERNAL.:
« Based In Federal Guidance Report No 12

Considers the growth of the daughters using
Bateman equations

 INTERNAL.:
« Based Iin BSS (IAEA No 115). Committec

effective dose up to 70 .
« 6 age groups as defined in BSS.
o Different absortion cathegories (F,M,S

considered.



CROM

S

« SCREEN
« WORD BASED REPORT
« EXCEL BASED DATA



CROM

What CROM can do

The models implemented in Crom were designed
for assessing doses due to releases from nuclear
or radioactive installations provided that:

 ~ 30 YEARS EMMISSIONS.

« CONTINUOUS EMMISSIONS (In any single day is
not emitted more than 1% of the annual release)
 NEUTRAL ATMOSPHERIC CONDITIONS (Pasquill
D difussion category)



CROM |
What CROM can do (with help)

Jsing some additional calculations Crom can be
sed for:

ANY NUMBER OF YEARS EMMISSIONS.

ANY ATMOSPHERIC CONDITIONS (Any Pasquill
[Ifussion category)

Effective height considerations

Resuspension of deposited material

Other radioisotopes can be used calculating the
)CFs and introducing them into the DB.

H3 & C14

Sewers



CROM

What CROM can’t do

The models implemented in Crom are not valid for
assessing doses in:

« SHORT TIME EMMISSIONS (accidents)
 VERY LONG TIME EMMISSIONS (HLW repository)
« GROUNDWATER DISPERSION



CROM - Installation

2 Indice de ftp:/ /ftp.ciemat.es/ - Mozilla Firefox

Archive  Editar  %er Historial Marcadores  Herramientas  Ayuda

6 = B X _',::j. Fel E:iﬂp:ffﬂp.ciemat.esf

— .= Noticias SEPR - Presentaciones gele3esaada calua |4 Proteccid

| iAo ciemat.es/
! N indice de ftp://ftp.ciemat.es/ ‘—r-‘_}

indice de ftp://ftp.ciemat.es/

¥ subir &l directorio sLperior,

Nombre
| pub




CROM - Installation

22 Indice de ftp://ftp.ciemat.es /pub/ - Mozilla Firefox
Archivo  Editar  Ver Higtorial Marcadores  Herramientas  Ayuda

« C X _:j. & |E-Iﬂp:ffﬂp.|:iemat.es_;“pub;“

— =~ DOtras Convocatorias - Third symposium on medical radioisoctopes - A ser...

¥ indice de ftp://ftp.ciemat.es/p...| = |

Indice de ftp://ftp.ciemat.es/pub/

¥ Subir 4l directario SLiperior,

Nombre
ETA- AT
N B = (]|




CROM - Installation

2 Indice de ftp:/ /ftp.ciemat.es /pub /CROM/ - Mozilla Firefox
Archivo  Editar  Wer Historial  Marcadores  Herrarmieritas  Ayuda

=~ Noticias SEPR - Acta Asamblea General de 19 de enero 2010

& indice de ftp://ftp.ciemat.es/p... I - |

Indice de ftp://ftp.ciemat.es/pub/CROM/

¥ subir 4l directorio sLperior,

__Ipatch_EN_v6_0




CROM - Installation

N indice de ftp://ftp.ciemat.es/p... I -

Indice de ftp://ftp.ciemat.e

¥ Subir 4l directorio SLiCErior,

Nombre

| CrombSetup.exe

5] Readme.t

_}- autorun, inf

I'ﬂ WP, ico




CROM - Installation

rom language

‘ I Cancel _I




CROM - Installation

® CROM 6.0.1 Setup

Choosze Install Location
Choose the Folder where 6.0.1 wil be installed

Toinskall CROM 6,0.1 in a different Folder click Browse button and select the correct one,
Click Mext button to cankinue .

i Destination Folder

CACROME EN Browse. ,,

Space required: 22.0MB
Space available: 162,956

Ml sEREInstal| System e B




CROM - Installation

Database Case Options View Help




CROM - Use

& CROM v6.0.1 - Codigo de cRiba para evaluaciOn de iMpac!

Datsbase Case Options  View Help

e

It opens an existing database



Open a database

Dirves l —3 db

0B _EM old

I arre lobiects.dat Open I
File ’Base de datos [* dat) _d Cancel |

—[lata base acoess:

CROM Dratabase i identified with the file objects dat sited inzide the
installation folder dbs.




(“]?ihlll‘

K-

i [POETADM

i
Pazzword; ]

] | Cancel ]




CROM - Use

&' CROM v6.0.1 - Codigo de cRiba para evaluaciOn de iMpacto.

Datsbaze Case Options  Wiew  Help

i,

AT

It modifies database parameters [ Nom |



Parameter modification

Select the radionuchde to modify;

_Radichuclides: s — Operations

Ac-227 =
4110 Add radionuchde

Arm-241
Ar-37
Ar-39
Ar-d]
As-7h
A-211
Auy-1358
Bi-205

- :
O, N 2 -
4 I Irl_l ‘ Eatk I

Tatal 149 Radiohuclides:

Remove radiopuchde




| Ok I

5 082E-11 &1 Cancel

— Radiohuclide e e dose coefhcient due to

Air Submersion | Ground deposition | S ater immersian Ingn_astiu:uhl Iﬂhalaticunl

Esternal iradiation effective dose cosfficisnt from air for

Gamma emitting radionuclide . 12 521E-08 Sw m3Ajear By

Eetta emitting radionuclids ; 4.0339E-05 Sw madvear Bg




Radionuclide parameters Am-241

R adionuchde ; i.ﬁ.m*EM Ok I

Radioactive decay constant: H.032E-11 51 Cancel

— Radiohiclide effective dose cogFernt dus to

At Submersion  Bround depozition IWa'ter immerzian | Ingeston | Inhalation:

External imadiation effective dose cosfficient from ground for

Gamma emitting radiohuchde:  |2.673E-10 Sv m2dvear Bg

Betta ermting radionuchde ; 2.62BE-0 Semddvear Bg




Radionuclide parameters Am-241

Fadiohuchde ; i.ﬁ.m‘241

Fadicactive decay constant: R.082E-11

- Radiotiuiclide effective dose coefficiernt dus to-

.-“-'-.ir_Sl_._JI:urnerSh:unl Ground deposition W ater immersion |Ingestj::|ni Irihalat'rclrrl

Extemal iradiation effective dose coefficient frarm water immersiar for:

Garima emiting radiruchde : IE.EGHE-TI S¥ masvear Bg

Betta emitting radionuclide |E|- A04E-17 =39 mﬁ.-’yaar Hog




Radionuclide parameters Am-241

R adionuchde ; i.&m*EM Ok l

Radicactive decap constant: 5.082E-11 Cancel

— Radichuchide effective dose coefficient due b

Air Submierzion | Ground deposition | W ater immersion  Ingestion |Ir"|halal:'rujr'r

Intermal iradiation effective dose per unit ntake via ingeshon
tor each age group, Sv/Ba.

0-1 year \!3.?DE-DE 7= 12 vears |2 20E-07
1 -2 vears iEFDE'DF 12-17 years |2.00E-07
27 vears iE.?EIE-III.'-" More than 17 |2 00E-07




Radionuclide parameters Am-241

Fadionuchds ; iﬁm@:ﬂ

Radioactive decay constant:

|nhalation tvpe ;

-7 pear
1- 2 years

&= ¥ pears

— Radiohuiclide effective dose cosfficient dus to-

[5.082E-11 &1

Air Submersian | Ground deposition | W ater immersion | Ingestion [nhalation |
Internal imadiation eftective doze per unib intake via inhalation

far each age group, Sv/Bg

F-. Fast et e I
iF hd b= Medium —
e Slow Femoyve t_','pej
fl1.B0E -04 7 -12years |1.00E-04
1.80E-04 12-17 vearz |3.20E-05
1.20E-04 More than 17 3.60E-05




Lisers
| Ewit I

Llzers group:;

= Operations -
AMOMNYROUS

FOETADM ol et

B emove uzer

Froperties.




Al groups

Adrminiztrators

Cazez onl

S groups

& D T T e i = Operations -
ANOMNYROUS

FOETADM ol et

B emove uzer

Froperties.




X

.

Llzers groupe
New user
GroLp:; Cazesz anly -

Adrministrators [—-E-I--—I
Logit:
o Canicel I

Real hame: !

Fazzword:

Check Pazsward:




New Database 2] x|
M ame Directories ‘ Create I

H elIp chcromb enhdb

_ Cancel |
objactsdat [ o

hiects.idy [+ CROME_EM
&= b
£ DB_EM_old

FiIE_ thpes
| Cratabaze [.dat; *




CROM - Use

& CROM v6.0.1 - Cadigo de cRiba para evaluaciOn de iMpai
Datsbase | Case Options View  Halp
' Cir

Delets.,. CirHE

Dy o)

 eRtiba para eval U

[t opensian existing case from the databasze




CROM - Use

Open case

LCazes:

Modified

Lzer

Ex-1-1
Ea-W-2
Ex-W-3
Ex-V-4
Ex--5
Ex-W-6
Ex-W-7
Ex-%-a

Totak 8 Cazes in Database.

S4/042007 11:24
24572007 1127
2452006 10:35
244742007 11113
24/5/2006 1250
24752006 1552
24552008 1555
171052007 12:51

POETALM
FOETADM
POETADM
FOETADM
FOETADM
FOETADM
FOETALM
FOETALDM




CROM - Use

0.1 - Codigo de cRiba para evaluaciOn de iMpact
Databizse | Optiofs  Wiew Help

Opef., S0
Delete), CirHE

It creates a new case




CROM - Use

Case Mame:

I name

Inztallation type:

inztallstion

" Concentration




CROM /Calculation options

— Gaseous discharge

Caze name:

ATMOSFHERE

Site narme:

|3il:e

Installation twpe

RIVERS

Iin‘stall.:'ti@h

Site location:
||n|a'n.j

ITTLE LAKES AND
RESERVOIRS

ESTUARIES

(FEEEH IS

|
| FOOD CHAING AND
| - CRITICAL GROUPS

CLOSE CASE




CROM - Use

difig that. dorminates the airflow

Phmetic mean of the wind speed NS

| me's i Estimation & =itmmation

i~ Feceptar pointz

Mame:: Diztance:

1.000E +00
1.000E +00
1. 000E +00

1.000E +00

Source berm [Eeroaicollaber




CROM - Use

Atmospheric dispersion - Source’ dan

Ao-227

Ac-228

-'Im Q1 Anncal average discharge rate.
e

Ar-37

-39

Ar-41

Ba-7h
Ak21 ﬂ

Hadionuclides:

Radionuchdes: @i [Bgz) d [mitd)

Radionuclide QilBg/s] Vid{md] Vin{mid)
Ar-241 1.000E +00 1.000E +00 1.000E+00




CROM - Use

= 5 receptor point
= More than 20 radionuclides In the source
term



Atmospheric dispersion - Initial data

St T

ATMOSPHERIC DISPERSION CALCULATION

Relsase height; H = [1.000E+00

Height of the building that dorminates the- airflow: Hb= |1.000E+00

—Annual genmetic mean of the wind 2peed ]f_L] al:

" Walue |1 D00E+00  'mis  © Estimation

— Receptaor points

Mame: Dliztance:

I i |
I Driztance

1.000E+00 Remotie
1.000E +00
1.000E +00
1.000E +00
1.000E+00

Source term Ea calculation




Dispersion in the lee of a building insid =

Ehztanoe: |1 m

Feceptar pomt; If Blistance; |1' ri
Wiall surface that dominates :
i = E = 1
thie airflow a0 | Ui

<+ Back I Cancel I Continue

Receptor point: |r

- Source and receptor

' On zame building
™ Mot onzane building

4 Back I Cancal | Coirtire

Receptor point: If

<)) | _}_(_I Distarce:; |'1 i

Stack diameten |1|
<6 Back | Ppt Fraction of tme duting the: pear that the wind 1 lite s

blowes fovieards the recephor in sector p
K: Constant for representing the building width [m) 1.000E+00 Cancel | Eantinte

Wb Bunlding wadth [ 1

: 3 1
Beceptor Pant |r2 Distance: |1 How ratesat therelease point
the year that the wind ]

44 Back | Caticel | CartinLie




CROM - Use

Atmospheric dispersion - Results

Receptor points:

[
[

ra

rd

5
— Results;

R adionuclide Air concentration [Bgdm3] Ground depozit [Bg/Mes =
Brn-247 1. 000E +00 2 000E+00
a3y 1.000E+00 2. 000E +00
-4 1.000E +00) 2 O00E+00
A28 1.000E+00 2 O00E+00
Bi-212 1.000E +00 A 000E+00
Cd-109 1.000E+00 2. 000E +00
Br-32 1.000E +00) 2 O00E +00
4

<< Back

‘ Cloze dizpersion I




CROM /Calculation options

Caze name:

Site narme:

|3il:e

Installation twpe

Iin‘stall.:'ti@h

Site location:

||n|a'n.j

(FEEEH IS

CLOSE CASE

— Gaseous discharge

ATMOSFHERE

= Liquid dizch

RIVERS

LITTLE LAKES AND

A RESERVOIRS
~ Food chaing and dose assessment
|
!ﬁ = | FOOD CHAING AND 'ﬁ
| =7 CRITICAL GROUPS. DOSE




CROM - Use

Rivers dispersion asser

[l —

.nent

—Receptor points- [0
M arrie

)

Location

i Longitudinal distanc
Location: M - Souy
O

nd rieceptor in the same rver bank

e and receptor in different river barks

ween releaze and receptor points

Mame fm] L H— Add
d 1.000E +00 b
d 1.000E +00 D Ao

v Sedimentation effects

Canicel Senimertatiarn Saurce term Eanlinue |

' o ps SR e e L [ EErE | |




Rivers dispersion - Source term

Radionuciides

i Annual average discharge rate AC-2E7

K.d: Chztnbubion coefhcrent of radiohuchde
oty zedimerits:

Radionuclide 0i [Bg/ K (k)

R adionuclde Qi [Bg/s] kd [L/ka]
A3-110rmn 1.000E +00 1. 000E +00

J

<4 Back | Cancel Conbinue |




Rivers dispersion assessment

—Receptor points (0 ta 5]

M ame #m) Location
| D =)
I iarrie il Location Add
de 1. 000E-+00 b
d 1.000E+00 ¥ B e
& Langtudinal distance between release and recept
Location: M - Source and receptor in the same 1j
D - Source and receptar in differe
W Sedimentation effects.
Cancel Sedirmentatior Saurce ke Cahtinue |

B Bt o e e e (P e e I lasir 0



Rivers dispersion - Sediment effects

Sediment parameters

Y alue Eslirmate
5z - Suzpended sediment lnad " 0 BO00E-02 kagdm3
Tef - Effective accurnulation time or the bottdm . o J160E+07
Teo- Effective acoumulation time on the river bank & 0 J1160E+07

< Back Cancel | Q. I




Rivers dispersion assessment

—Receptor points (0 1o 5)

Mame %[ Location
| | L7
M e ] | Location Add
dZ 1, 000E +00 el
d 1.000E-+00 D B

#; Longtudinal distance between release and receptar pointz

Locatior: M - Source and receptor in the same river bank

O - Source and receptor in different iver banks

v Sedimentation effects.

Cancel I S edimentatian Source term | Cantire |

Modified study: [Hew Study User: | |



CROM - Use

Rivers dispersion - Initial data
Flow conditions data;

Yalue E stimate
gt - 30-wear low annual fow rate: & o
D - River depth coresponding to gw
L) - Flow welocity corresponding to qw

Lz - Required diztance to achiese complete
vertical miking

Ex - Longitudinal dispersion cosfficient

ey
ey
o
o
o

Eu - Lateral dizpersion coefficient

Ez - Yertical dizpersion coefhcient

g B ® W w W W

E - River width comesponding to gw

<l

B3 - Mean annual width

Fef - Liguid dizcharge How rate

<% Back E ztimate |




Rivers dispersion - Results

Coa bt - Yd b ieceptor points

Cew - Suspended sediment
Cs.b- Battom sediment

Cz 2 - Biver bank: sediment concen

R adionuclide Cw [Bgi/m3] Ciz [Bglkagl Czo [Bglka)
A0-11 0 B.242E+02 0.684E+00 4 206E-02 2.583E+00

Cloze mvers




CROM /Calculation options

Caze name:

Site narme:

|3il:e

Installation twpe

Iin‘stall.:'ti@h

Site location:

||n|a'n.j

(FEEEH IS

CLOSE CASE

— Gaseous discharge

ATMOSFHERE

= Liguid dizcharge -
RIVERS COASTAL WATERS
: LITTLE L&KES AND
i RESERVOIRS
— Food chaing 38 agsessment
|
!ﬁ = | FOOD CHAING AND 'ﬁ
| =7 CRITICAL GROUPS. DOSE




CROM - Use

Source sper cations

GL | HooL  |acce | amwH | anes | awHD

| awinn

| aFISH

| ashp

HCG-1
HCG-2
HCG-3
HCG-4
HCG-5

HLG - "’ - Hypothetical critical group M2, e

 Sourzes

=atmozphero pathivays

HEGL- Hupathetical crtical group location
HE_EL - Hiimian consumphion crop lands
ACCL - Animal consumption crop lands

—Anuatic pathwans
AlvwH - lmigation wiater for human consumption crops
Bt - [rnigation water for ahimal conzumption olops
AT - A aber for humary direct intake
A A - Nafater For animal di.re_c:t'ihtake
AFISH - Fishing water for HCG consumption
A5 - Swimrming water for HCG members

—WwWatersource

HEG1

HCG-2

HCG-3

HEG-4.

HCG-5

= Back |

LGN

x|

[T T L TR Sl R o =

et 0

Phieme. N



Critical group specifications HCG-1

~ AQUATIC PATHWAY

| Rivers

~ ATMOSPHERIC PATHWAYS

HCGL - . o
[Hypathetical critical group locatior)
HCCL :

[Human consumphon crop lands)

ACTL: | |
[&nimal consumption crop lands]

T T T T Tl

- AQUATIC PATHWAYS

BlWH ;
[Imgation water for huran conssmption c:ru:ups:]

Al

{Irgation water for animal consumphicon crops)
AAWHD

[Wwiater for buman direct intake)

BhD
[v4fater faranimal direct mtake)

AFISH .
[Fizhing water for HEG consamption)
A5
[Swimeming water for HCG members]




CROM - Use

T A

Foodstuff concent dons - Critical grot

[ Manine zhellfizh
[ Freskwater fish
I Frestwater shellfish

I Macroalga

|HCGA | MPOTHETICAL CRITICAMPTIUP
- Tenestnal foo piTIan ComELption ~ Animal constmpt
— Humarn conzumption weg. - Meat i~ Milk: and eggs —animal feed
l: ErEj_E.n vegetahles i e :: Fodder
Fruit vegetablesz W [ Shsepilk FPasture
[~ Roots : Roats
[ Pig meat [ Goat mill
™ Frui B e [ whey
I~ Grain it i [ Grain
—fquatictoond = Parametars:
[~ Maririe fish Vegetables

i 1] - - Pt
A aal o argari e I

- Diuration of radinactive material discharge

|2'1 Yeals

<< Back

Show Flesults

End




CROM - Use

== Foodstuff concentrat

Foodstufi

of
Sl

- Parameters depending on the crop type

Denarination _I te [d] i liig.{m3/m2d) I Ef Den kgt | thid]
R Green vegetables 1 1 1 1
—Human
v Gr
G Jl |
[ R
o b - Time period that crops aie E_:-:pujsn_al:l,i:n ) ation durnng the groluing seasan
[E: th - Dielay e bebweern harvest and conzu
Ef. Dien, - Effective surface soil denzit
—touatic foo | Farameters dependifig.on the ?:rm:! tipe and/or radionuchde
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1ized to contarmination dunng the arowing =
| | 02 d
fective suface ail density | | ko
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Radionuclide dependent parameters

Crop: Greet ve
Radioruslide:
intercephion factor
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Rate conztant for reduction of activity in sl

Sl - plant transter factor:




Foodstuff concentrations - Critical group

|HCG-1 = | HYPOTHETICAL CRITICAL GROLP
- Terestnal food - Hurrian comsuption ~ &himal consumption
— Humarn conzumption veg. - Meat i~ Milk: and eggs —animal feed
rﬁ: ErEj_E.n vegetahles i e :: Fodder
Fruit vegetablesz W [ Shsepilk FPasture
[~ Roots : [ Roots
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™ Frui B e [ whey
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y A
E Foodstuff concent .cion - Results

Radionuclide: Critical group: “Animal feed

E ~| [voo <] | [Renemindion [Cone Bajka] |

—Hurnan consumption vegetables - Meat

Drenominatior i Canc: [Bgfkgl Denormination | Cone [Bgikg) I
Green vegetables 7.052E-02

-~ Aquatic faod: —Milk and eggs
Dienamination | Conc. Bkl | Denomination | Conc. [Bgikal |
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Foodstuff concentrations - Critical group

|HCG-1 = | HYPOTHETICAL CRITICAL GROLP
- Terestnal food - Hurrian comsuption ~ &himal consumption
— Humarn conzumption veg. - Meat i~ Milk: and eggs —animal feed
rﬁ: ErEj_E.n vegetahles i e :: Fodder
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Caze name:

Site narme:

|3il:e

Installation twpe

Iin‘stall.:'ti@h

Site location:

||n|a'n.j

(FEEEH IS

CLOSE CASE
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~ Food chaing and dose assessment
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Dose assess .ent - Expo

Crfical group |HCG-1
-~ Entemal exposition
v |iradiation by air submersion
I lradiation from ground deposition
I Iradiation by water immerzioh dunnig bathing

I Irradiation from shore sediments

- Internal expozition
v rradiation by intake due to food ingestion
I liradiation by intake due to water ingestion

Iv Irradiation by meorporation: due to ikhalati

i~ Caontrals:




— Diet compozitian

;I [nhalation rate.
1-2 2-7 i

Radioruc Arn-241

-12

Radionuclids; |4m-241 -
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- Food (kgfuear] Produch: |I3reerr vegetables 0
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1-2 2-7 7-12 12-17 Mare thar 17
Products 7] [ [ L [ J [ L f
Green wvege... 1 1 1 1 1 1 1
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kMare thar 17

0-1
Tope |F 52 (10433 1838 3197.4 BET7.2

13322
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Dose assessment o .rnal irradiation data for critical group
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Diuratiory of the discharge: I Beta
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Skin weighting factor Wskin:  |0.01
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Dose assessment - Exposure pal

Critizal group I HCE-1 * i

— Esternal exposition
Iv  liradiation by air submersion
I lradiation from ground deposition
™ Iradiation by water immersion dunhig bathing

I Ireadiation from shore sedimentz

- |ntermial expozition
v lradiabion by intake due to food ingestion
I lradiation by intake due to water ingestion

Iv Iradiation by meorporatios: due ta inhalation

T Eﬂ:lrltrl:llﬂil—i = D-Elta — - gl /

Ewxternal lrr, ze [radic 't"”' |":|" ]

Calculate Doz {ingestion]
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Dose assesment - Summary of ﬁ.?" Aﬂ’

Critical grovp | [EEER ~

Lige group

- External iradiation [effective ahrual doze, Sv)

s 1= - ] - . —— - - -l - 1= -
I ORE B TEa U S T R arE LEniTTEH! | =L |

ety uiradiaborton ground depomlicn), Essl g

Dioze by ar submersion: - Eext.an = |1 Ja4E-05

Hse G et ThmErset dunma@atimg,. ce=iaathinG

~Intemaliradiation [doze by annual intake, S+)

Dioze by intake due to food ingestion: Eintfood =

Drpemnimtaliedoe laumaten imaestian  Einlmater=

Dioze by mtake due to inhalatior:  Eintinh =

IIHD

3./ aBE-07

24 Back |




-

CROM - Use

Dose assessment: R ts per radienucl

Radicnuclide |m 71 Critical Group |HEG-'I ri

Age group |0-1

- Gamma Extemal iradiation [effective anmual dose, Sv)

Dioize by air submersiarn: Eexl.air.gamma = i'l B05E-DE

[ e e | | Fi e L = (e e | IR =
eEe T aEEtET T &R AT R G, R RS Agamim &=

e Aol Lt L | = . .y et s s
[ze b watef i mmersdn dunng batlngl = EsstEathing asmma=

Lint=-buimatliEton fam share 2edimeRis Esslshare damma=

- Beta external imadiation [effectize annual dose, Sy

Diose by ait submersion: E et air beta IE.#B?E-GB-

', WO || ey [ S S  |F p | o | I ..
[JEpeaymaaiEtier ham @ eur DEpEsliorm:, Bkl arounaneia =

: ; ) = -
[Veree Bowate Immetsdn dunng ballnbg s Esstbathing bEts=

Llose b rratiEn fmm shore sedimeris Eskl shirgbetd =

- Intemal inadiation (doss by annual intake, Sv)

Diose by intake due to foodingsstion: Eintfood =

T T - ¥
[HEety iftskedie i sterrgesion (EInWaten=

Doze by mtake dueto inhalatior:  Emt.ink =
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Dose assessment - Ingestion results

Radionucide | EEZNN ~ Ciical group [HCG1 v
Age group [vearz]

Froducts. 0-1 T e 7-12 T2-107 Maie than 17 |
Green vegetables 5.218E-10
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Dose assessment - Expo

Critizal group I HCE-1 * i

— Esternal exposition
Iv  liradiation by air submersion
I~ lradigtion from ground deposition
™ Iradiation by water immersion dunhig bathing

I Ireadiation from shore sedimentz

- |rternal exposition
v lradiabion by intake due to food ingestion
I Iradiation by intake ds water ingestion

Iv Iradiation b e by due toinhalation

i— Controls: —Data —— |- FRezultz-

Intermal I I Crata sumrmary

Extemnal lrr, Doz (radionuclides)

Calculate Doz {ingestion]
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CR.OM /Calculation options
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Graphics options

~ATMOSPHERE — AEUATIC
W ATMOSPHERE DISPERSION | | IV AOUATIC DISPERSION - Shudy typiss

v i cohcentration ¥ \wWater coneentration ¥ Bnttor sediments: concankation & A
IErE

{+ Bu receptar point +' Bureceptar pomt " Byreceptor paint

" Estur
By radionuclide ™ By radionuclide By radionuclide

==

€ Cozital waters
¥ Sail concentration V¥ Suspended sedmentz load W River bank sediments concentratio

L e e and Hesev:
' By receptor point & By receptor point =" By receptar poift SHELS L AL

" By radionuclide ™ By radioruchds " By radionuclide

~FOOD ~DOSE

¥ FOOD CHAIM v DOSE
: 4 Age group: !5'1 'i

Humary conzumphion:-vegetables : :
2 e T ¢ 3 ¥ Total Bose per all pathways and radionuclides

[ Total Dose per radionuclide and pathiays

r Armal cermumotion seoetables
UHETAEEE I Gt eary

[T Total Doze per external iradiation
r Smmet F.:r:..-_’" ichaancentratomn I_ Total Doge pEf |n|;ema| ir'[au:lial;'rnn

[~ Externalirradistion Dose per radionuchde-and sl pathwans

[ EgUEtic orbanen cortenlialian ¥ Ingestion Dose per radianuclide and all foodstuff

Cancel |



CROM - Use

Save files as...
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E2 Microsoft Excel - Libro2
E‘_‘j Archiva  Edicidn  Wer Insertar  Formato Herramientas: Datos Vemtans 2 Eztriba una pregunia

NEEHRS S BER-9--Ax -3 |e &isal s

= - I R %5 | 2 B i3 | ¢ Respondar con eambing., Terminar revisidn... 5
A1 - # Had\Food
A 1 : | ] | E | =
Rad\Food Green vegetables
Am-241 [ 65535
Ar37 6553
Ard1 5.47305E-05
Ac 228 0.070520016
Bi-212 -1.78957 E-08
Cd-109 | B5535
Briz [ G535
Ce-144 | Bo535
Cl39 | -37BEFZE0Y
Cm.242 65535
Cm-244 B5535
Co-58 E4535
Cr51 Hexavalente _BaR3s
Cub4 | 2206189172
Eu-154 [ B55305
Eu-155 | Bo535
Fe-55 | B5535
Fe 59 65635
Fr-223 -TABBT1E-21
Ga 67 £5635
Ag-110m Bo535

4 » M %Human consumption data HCG-1 /7 Human consumpfion HEG-1 Ame2dl [/ Human cone | 4]
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' s a - [

FIG. 29, Remediation of contaminated land after drying the lagoon (courtesy: Atomic

- - .
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CROM - Aplications

Control of releases
~Optimization of new Installations

Derivation of authorized discharge
limits
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