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Hypothetical peint source
SCenario

PeInt seurce
Single stack
2. receptors (houses) at 300 and 1500 m
Wind rese: data
Atmoespheric stability data
Rainiiall; eccupancy and dietary data
Discharge data (Ph-210; Pe-210)

Predict
Alr concentrations
DEepeSItion & resuspension
Surface concentrations
Soll concentrations
Doses (external, foed chain, inhalation)
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Point source scenario

Wind Groundwater
direction 0 ° flow direction

Sector 1

House #2
(1.5 km
from stack)

T House #1
\ (300 m

J from stack)
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Annual wind' rose data

Sector Wind Direction Frequency

345° - < 15°
15° - < 45°
45° - < 75°
75° - < 105°
105° - < 135°
135° - < 165°
165° - < 195°
195° - < 225°
225° - < 255°
255° - < 285°
285° - < 315°
315° - < 345°

O O N0 PR W DN
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Annuall atmespheric stability: and
Wind speed data

Pasquill stability Frequency Mean Wind
cateaorv Sneed

I %

B | 05 | @15 @
b . 28 | 5
- E | 38 | @8 @

. 2r 6
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Stack discharge data for the
POINE SOUCE Scenario

Effective stack height
Air discharge rate
I O
?19Pp discharge rate
#19Po discharge rate
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Dietary data

drinking Lat
water well

L m2dfor

irrigation river 100 days
cattle river L d?
sheep river L d!

diet fish kg at
+ grain kg a
grains products
fruits + juices kgat
vegetables kg a?
meat + sausages kg a
+ milk products kg a

milk

without tubers kg a?
root crops
tubers kg at
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Occupancy. data
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PC-CREAM 95

PC CREAM — (Conseguences ofi Releases te
the Envirenment: Assessment
Methoedolegy) Is a suite eff models and data
fior assessing the radielegical Consequences

ol the discharge of reutine radieactive
ieleases ofi aeral and liguid-effitents te
MEempers of the: pepulation of CoRcem
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PC-CREAM 96

VMethodolegy used with PC-CREAM

The processes moedeled in PC-CREAM that ifluence: the: transfer of
radionuclides; inthe receiving| terrestrall envirecnment are:

Depoesition firem| the atmoesphere
Migration: off radionuclides; in soll
Transfer 1o plants

ransfier te;animais
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PC-CREAM 96

ASSESSOR, the assessment pregram, has the centrall dose
Assessment fiunction; Within; the' programs.

EARMLANDI IS a dynamic compartment medeli for evaluating the
transter eff radienuclides threugh feod chainsifollewing routine
continUeUS; releases tel the atmosphere.

PILLUME Isia Gaussian plume: atmospheric dispersion; moedel fer
calculating averagerradioactivity concentratiens 1 ail.

DORIS Is' a marne dispersion moedel for Eurepean waters capahle of
calculating radioactivity, Concentrations In seawater, and marne
sediments.

GRANIS Is a moedel for calculating extermal gamma exposure to an
Inaividual frem deposited radieactivity inrsoll.

RESUS Is a time dependent resuspension model for calculating
annual average activity: cencentrations Ini air due to the resuspension
ol previously deposited activity.
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PC-CREAM 95

e calculate: the aeral dispersion factoers, the PLUME
pregramiWwas Used to generate the dispersion data
ibraries for 2°Por and #1°Ph), Using the meteorolegical
data provided.

Next, a library: oft concentrations of #'°Per and #°Ph in
feedstuifis' was created using the FARNMLAND medule.
EGr this assessment, the unadisturbead sell moedel was
selected. Food consumption rates Were those provided: in
the HPS scenarior description.




PC-CREAM 96

TThe RESUS medule was run te calculate a livrany of
e Integrateadr resuspended activity: concentrations In
airr ofi 2 °Pe andl #°Ph fior the model’s; default integration
times;

Einally; Using the habit data anadl discharge data
proevided; and using the eutput livrary files created firom
the various moadules within: PC-CREAN, foed
concentrations and the individual commitied effective
doses to the residents were calculated using
ASSESSOR.




PC-CREAM 96
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PC-CREAN 96 FARMLAND

P& FARMLAND 98 [Untitled]

Select models :

Cows on pasture
Sheep on pasture
Grain

Green vegetables
Hoot vegetables
Frut
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PC-CREAN 96 FARMLAND

Fe.| FARMLAND 98 [Untitled]

Select nuclide[s] : Pb-210
Po-210
=
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PC-CREAN 96 FARMLAND

Selected Models

M O El Ty et

Choosze a selected food:

Gran
Green vegetables
Roolt vegetables

o ruiz congszianis

N TETI ERTE HTELET

Sy urlzl

Caleulaiz rezule:
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PC-CREAN 96 FARMLAND

Selected Models

pModellirrgdate

Choosze a zelected food:

Green vegetables

F

Pleaze wait:

Reading data for Green vegetablez from file:
C:AFARMLANDATMPAFYEG. THP
Done.
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PC-CREAN 96 FARMLAND

Input For Running COMA

Green vegetables

| e armreteT S v £y Nl ENU E T oS

M[) = _— Directory for COMA output:
C\FARMLAND \outputipocoma’

irectory for model results:
C:AFARMLAND\Moutputk

Initial continuous | B G4E+10
depozition

[Bq/km2/d] ilename for model results:
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PC-CREAN 96 FARMLAND

Compile Food Concentration Library

focownpbl_if
fcownpol_Frf
focownrab_frf
focownthO_frf
focownth2_frf
fcownth8_Fri
focownuud_frf
fgmnpb0. frf
fgrnnpol_frf
fgmnrab._rf
fgrnnthi_Frf

5 farmland
& output
|_] pccoma
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PC-CREAMI 968 GRANIS

I T 5 W LT Tl M

U B TS

STl A O e N
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PC-CREAMI 96 GRANIS

# Nuclide Data

Muclides available

AG-110M

Parent

b Selected Decay Chains

Daughter(z]

Decay Rate[d?) are considered

PB-210

AM-241
AM-242
AM-242M
AM-243
AM-244
AM-244M
AS-76
BA-140
BI-210
BR-82
CA-45
CE-141
CE-144
CF-244
CL-36
CM-242

BI-210[=)
PO-210

RN-222(z]
PO-218[=)
PB-214
Bl-214
PO-214(=)
PB-210
BI-210[=)
PO-210

TH-234(=])
PA-234M (=]
u-234
TH-230

8.52E-05
0.138
0.005%01

1.19E-06

0.181

327

37.2

50.2

3.65E+08

8.52E-05
0.138

0.00501

4 25E-13
0.0288
853
F.FFE-D9
2. 47E-08

Muchdes which

to be short-lived
with rezpect to

their parentzare
followed by [s).
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PC-CREAMI 968 GRANIS

WA Soil Model Data
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PC-CREAMI 968 GRANIS

W Material Composition and Density Data
MHumber of M aterials:

Hatenal 2 H:nh-n:nl

enenc wet sull
Enter Density [g cm-# :EI

Elements available

¥ MITROGEM

9 FLUDRINE
SODIUM
MAGHESIUM
PHOSFHORUS
SULPHUR HYDROGEHN
ARGON ALUMINIUM
POTASSIUM
CALCIUM
TITANIUM
MANGANESE
BARIUM
CERIUM

6 elements zelected

SILICON

Sum of fractions:
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PC-CREAMI 96 PLUME

W Other Information

LT

W megalopolis Effective Releaze Height [in m]: m

NrEtan et ced L] s es

Humber of Distances: E% &

@]

Fieffunsn

Honghmessa e
[ 1
»
[ ]
(8]
[ ]
[ 1

.

Sosnfig Bsiarn e Blepe e il Sepan

o] ]
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PC-CREAMI 96 PLUME

W Discharge Data

Select Nuclide 2 nuclides zelected [2 parents and 1 daughters]:
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PC-CREAMI 96 RESUS

Select Nuclides
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PC-CREAN 98I ASSESSOR

Assessments to Include

Pleasze zelect dizcharge mode[s] to be
used In azsezsment:

M anne unavailable as Inland zite chosen
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PC-CREAN 98I ASSESSOR
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PC-CREAN 98I ASSESSOR

W Atmospheric Discharge Point Data

Dizperzion file
[PLUME]

Stack1 0 [0 |[PLUME100Jf]

rizmuye Lulnl
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PC-CREAN 98I ASSESSOR

W Atmospheric Discharge Data

ENIYE
rluefirlz

Pb-210  [1.00E+00 (0.2 M
Ra226 __[1.00E+00 |02 M |
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PC-CREAN 98I ASSESSOR

E xternal/lnhalation Pathways

Pathways Chosen

Conzumption of cow meat
Conzumption of cow's milk
Conzumption of cow's milk products
Conzumption of cow liver
Conzumption of sheep meat
Conzumption of sheep liver
Consumption of green vegetables
Consumption of root vegetables
Consumption of

Claar sl Mainray: Fizlmnes FPainriay

|
x|
| |
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PC-CREAN 98I ASSESSOR

W Terrestrial Food Ingestion Data - Individual doses

.
L
Critical 450 1.0 450 |
Critical  [240.0 1.0 [240.0 |
Critical 600 1.0  [60.0 |
Critical 100 1.0 [10.0__{

[
|
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PC-CREAN 98I ASSESSOR

W Atmospheric - Occupancy and Inhalation Rate Data for Individual Doses

Adult Inhalation Rate |7300 [m3 y-1)

|
x|
|
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PC-CREAN 98I ASSESSOR

W Atmospheric - Occupancy and Inhalation Rate Data for Individual Doses

Adult Inhalation Rate |7300 [m3 y-1)

|
x|
|
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PC-CREAN 98I ASSESSOR

Muclides available in the chosen data libranes Muclides awvailable in the chozen PLUME files for
individual stacks

iActivity concentrations in terrestrial food: Non default File E PLUME file for stack 1: Hon default file

5-35 Cr-51 Mn54 Fe-55 Fe59 Co-58
Co-60 Zn-65% 5r-89 5r-90 A-95 HMWb-35
Tc-99 Ru-103 RBu-106 Ag-110m S5b-124 Sb-125

External gamma dose from deposited achivity: Hon default fileE PLUME hle for stack 2: Delault lile

Pb-210 Ra-226

5-35 Cr-51 Mn54 Fe55 Feb59 Co-5h8
Co-60 Zn65 Sr-89 5190 Y90 ZAr-95
Hb-35 Tc-939 Ru-103 Ru-106 Ag-110m Sb-124

Rezuspended air concentrationz: Non default file PLUME file for ztack 3: Default file
5-35 Cr51 Mnb54 FebhS5 Fe-59 Cobhé
Co-60 2Zn-65 S5r-89 S5r-90 Zr-95 Hb-35

Tc-99 Ru-103 Ru-106 Ag-110m Sb-124 5b-125

External beta from deposited activity: Default hile E PLUME file tor stack 4: Default hile

H-3 C-14 P-32 5-35 Ar-41 Cr-51
Mn-b4 Feb5 Fe59 Co-b8 Cob0 Zn-6h
Se-f5 Kr-85 Kr-85m Kr-87 Kr-08 Ki-89

Cloud beta doze: Default file PLUME hle for stack 5: Default file
H-3 C-14 P-32 5-35 Ar41 Cr5l
Mn-54 Fe-55 Fe53 Co5h8 Cob60 Zn-6H

Se-75 K85 Kr-85m Kr-87 Kr-88 Kr-89

Muclides available in the chozen PLUME file for collective stack
PLUME hle for collective stack: Default file

Muclidez available in the file zelected for a Marine aszezsment
Muclide list available for the Manine model: Default file
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PC-CREAN 98I ASSESSOR

W Run Options Selection

Aszzeszment Bun Information

I

EMRAS | | WG2 NORM AND LEGACY SITES VIENNA 23-25 September 2009




PC-CREAN 98I ASSESSOR

. Graphic Information

IMEGAT =l

. 1ADAT _MCH

Breakdown by nuclide.
Individual dose to Adults in pear 1

|

-
-
o]

L0
I

L

[ ')
R GREN e
L

i
i
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PC-CREAN 98I ASSESSOR

W Graphic Display

Azzeszment: Almaraz Discharge: Atmosphenc
Dosze type: Individual Receptor point: Beceptor Point 1 Stack: Sum of Stacks
Integration time[y]): 1.0E+00 Age group: Adult Total Dose[uSy): 9.0E-11

B PBU0GSY

B ERaA26040D

Muclides not included because they contribute less than 1 percent are:
BI-210

EMRAS | | WG2 NORM AND LEGACY SITES VIENNA

23-25 September 2009




PC-CREAN 98I ASSESSOR

M Graphic Display

Dizcharge: Atmozphernc
Heceptor point: Heceptor Point 1 Stack: Sum of Stacks
Total Dosze[uSy]: 3.0E-11

Aszessment: Almaraz
Dose type: Individual
Integration timely]: 1.0E+00 Age group: Adult

Green veg. (22.4)
Grain (16.8)
Cow meat (1.81)

Sheep meat

(1.67)

Sheep liver (1.13)
Dl

Milk products
(16.3)

02}

Fruit (3.43)

Pathways not included because they contribute lesz than 1 percent are:
Cloud gamma Dep. gamma Rezuspension Cloud beta
veq. Cow liver

Dep. beta Hoot
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Inhalation and total doses calculated for the hypothetical

point-source scenario using PC-CREAN (radionuclides #1°Po,
210Ph ).

Point source - 100 m stack
Committed effective dose in 50th year
Emission rates as specified in scenario

1.00E+01

1.00E-01

1.00E-02

—e¢—inhalation
—m—total

~
)
—
)
=
Q
P
o
S
kS
S
~
QO
[%2]
@)
©
<
>
c
c
<

1.00E-04 ‘
100 1000

Distance (m)
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Moedelling the hypothetical scenario

Pointsource - 100 m stack
Committed effective dose in 50th year

Emission rates as specified in scenario TOtal Dose

COMPLY

1.00E+01

1.00E+00 1.0E+02 -

1.0E+00 - \

1.0E-01

—e—inhalation
1.00E-03 —m—total

Annual dose (micro-sievert)

Annual dose (micro-

1.00E-04

1.0E-02

100 1000

Distance (m)

100 1000
Distance (m)

1.0E+01 ~ / CROM

x —e— Immersion in air

—=— Deposition in
Soil

Food Ingestion

Annual Dose (micro-
Sievert)

Inhalation

]/\\‘ —x— Total

T
2000 4000 6000 8000 10000

Distance (m)
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Medelling the hypothetical
SCenario

Point source: tests
s COMPLY — 2 modellers tested, results the same

a PC-CREAM - 2 modellers tested), results the same,
Both netedl difficuites inmanipulating filesi— winad
fese data and nuclide: liorany

s CROM — 1 modeller tested

s COMPLY @doses calculated higher than PC-CREAN
deses but CROM Infgeod agreement with PC-CREAM

x COMPLY anad CROM are: screening models and PC-
CREAM Is a very detailed impact assessment model
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Real point source scenario

2 peWel plants;, 5 stacks

Data
Discharge data (Ra-226), Ra-226)
5 MORIteKHNG peInts
Al concentrations
Sell concentrations
Raimiall
Wind data
No: dietary: data

EMRAS I | WG2 NORM AND LEGACY SITES VIENNA 23-25 September 2009




Point Source Scenario

M1-5 =
monitoring
points

ﬁ = north
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Modelling real point source
SCenario

There are twes pewer plants (A and B), and five sampling sites (M1 te M5).
Power: plant B isi 3 km due west of Plant A.
Int ASSESSOR, Stack 1 = Plant A, Is described as distance zero, bearing zZerao.

Stack 2 = Plant B, Is described! as, distance 3000 metres and bearnng 270
degrees.

Integration time: 50 years for an adult.

Discharge data:

Discharges of 22°Ra and #°eU (assuming| ratio of 1:1) from
Plant A 50,000 MBgiat = 5x10%° Bg a .
Plant B 3,500 MBqg at = 3.5%10° Bg at.

Exposure pathways: all consumpiion pathways were used, and all external
/inhalation pathways were' used except for these concerned with beta deses.
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The distances and bearings of
he sampling poeints

Sampling point Distance from unit A Bearing from unit A
(km) (dearees)

3,800 135
2,800 157
3,100 135

2,300 135

300 (minimum value
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Modelling real point source
SCenario

Meteorological Data: the data supplied I the: scenalio descrption
Was not suitakle for use: in PC-CREAM. Therefore the UNISOD:MET:
default file: fren PC-CREAM Was' used, tegether with the
Pasguill/Smithrscheme of stability, factors.

Ingestion rates: these were all'set to average: values, except for
cow’s milk-and’ graim Whichiwere set at critical” values,

Occupancy/Inhalation rates: these were set to the PC-CREAM
defaulit values.

Receptor deposition values (Bg m) for 226U and 2*2Th were extracted
firem the relevant plistl00.ps! file. This file provided depesition rates
In Bg m? sit. These values then converted to values in Bg m?.
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Moedelling| real point seurce scenario

Real scenario - lignite: pewer: plant

Predicted and reported deposition lates

PC CREAM Measured

238U 232-|—h 238U
(Bg m®) (Bg m™) (Bg m?)

Plant A 25-4.1 0.12 -0.19

Plant B 1.5-2.38 0.07-0.14

Total 4.0-6.9 0.19-033 2.36-11.02 0.19-1.20

SITES VIENNA



Medelling reall poeint SoUrce: SCENario

Predicted annual doeses frem CONPLY.

Effective Doses

—ll— Total Dose
—4A— Ingestion dose
—>*— Inhalation Dose
—X¥— Surface Dose

>
2
()
(%]
@)
(a)
()
>
-
[S]
(&)
Y—
Y—
(1]

10000 100000

Distance [m]

PC-CREAM predicts a range of 2.8 — 4.3 mSy, depending on what
receptor and wiat stack Is being considered
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Calculated #%°Ra and 22U
concentrations at receptor point M3

Aszsessment: Almaraz Dizcharge: Atmosphernc
Dosze type: Individual Receptor point: 3 Stack: Sum of Stacks
Integration timely]: 5.0E+01 Age group: Adult Total Dose[uSvy]): 4.3E+03

B ra226000)

DR eSETT D)

Huchdes not included because they contrnibute less than 1 percent are:
TH-234
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Calculated doses for different
pathways at receptor point Ms

Aszzessment: Almaraz Dizcharge: Atmospheric
Doze type: Individual RBeceptor point: 3 Stack: S5um of S5tacks
Integration timely): 5.0E+01 Age group: Adult Total Dose[uSv): 4.3E+03

B Inhalation (60)

M Dep. gzmma
(11.9)

Green veg. (4.79)

B Gmngy

B nksn

Mtk products
(4.46)

B ornitim

Pathways not included because they contribute less than 1 percent are:
Cloud gamma Resuspension Root veq. Cow meat Cow liver Sheep
meat Sheep liver
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Summalny.

IHypothetical scenaries are useful for medel
develepment anal testing, but de: net: allew
model validation

Reall scenanos requirerassumpiiens 1o deall with
non-ideal situatiens

fhere Is still 2 goed deal ofif work e de onl the
feall Scenarnos

There Is still consideranle Scope for moedel
development, particulany fier situatiens; Invelving
multiple area seurces andl fieedhack ProCESSES, -
e.g. Gela
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