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Objectives

= Review the categories of information required for
the ATMOS module of MACCS

= Differentiate the portions of the inputs that site or
accident specific and those that are not
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Current Functions of ATMOS ) te,,

= Grid definition — often depends on site

= Choice of radionuclides to be modeled — depends on type of
facility

= Atmospheric transport and deposition model options —
usually independent of site or accident scenario

= Description of source term — highly dependent on facility and
accident scenario being modeled

= Weather sampling definition — depends on location of facility




Grid Definition )

= Up to 35 radial rings
and 64 azimuthal
sectors

EMA

= Considerations

Project £ Spatial Grid
"\, GENERAL
£1-% ATMDS

Atmos Description

Erter Comments.

Property Form Parameters NUMCOR |54 | I
Spatial Grid
- @ NUMCOR HUMRAD [ ]

® NUMRAD
- @ SPAEND
Radionucides

= Site exclusion boundary

Deposiion

Dispersion FAEND (] -
Muli Source Tem

= Boundaries required for
licensing

Plume Speciications
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= Grid definitions are
usually mostly o e
consistent between e [
sites
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Choice of Radionuclides Eo

= Definition of chemical
groups (classes)

= Definition of radionuclides
and their inventories s

8 Chemical Group Names

Enter Comments

B-% ATMOS
. @ Atmos Description MEXGRP {1 3
@ Property Fom Parameters
I ( u @ Spatial Gid
& Radionudides
- @ Chemica Names
L @ WARGRP
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| | E-@ Padonucldes o
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- @ Dispersion I8
- Muli Source Tem
. - - @ Plme Specifications NUMISO [ [}
H . te) Release Description
onsideration: ensure that | :8:
. [ Dulput Control Integer [1. 150] dimensionles|
E1-%, EARLY .
@ oy Dessrition Number of chemical groups d Y] EEIIEE] GROUP =
. to a chemical group, e.g.. nol
@ Fiopetty Fom Parameters e lardldrt e 1 [ 2.9356E+1E 1
Important deca roaducts & e sisfmemini | | e
& Dose Hodel 3 K87 1.59B1E+18 1
. ase Model 4 K88 2141E+18 1
-@ Population by Cahort 5 = DE5IE+18
. . @ Emergency Cohort One 3 &35 FASE+1
a re I n C u e I n @ Additional Emergency Cohotts 7 e135m 2834E+18
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@ Carly Fatality Parameters Change Urits | e TR
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@ Latent Cancer Parameters 1 A& 536346415 -
. . . ‘ Outputt Contral q _>|
radionuclides list (e a- | o
. °) [, DOSE COEFFICIENTS
Y CoMDaz Integer [1. 150] dimensionless
== Number of radionuclides defined in the model. Each radionuclide must be
I I l Paaneters [ Fies | piesent in the decay-chain definition file. INDEXR.DAT. Also. the
dose-conversion factor file specified in EARLY must include data for each of
these radionuclides.
[ Status [1/11/2018 [11:15AM Y

= Radionuclide data depend
mainly on type of facility
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Deposition

= Definition of which
aerosols are affected by

PostProcessing  Window Help

File
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. . @ Release D
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E \ 2HLY Logical ; Nrows = MAXGRP [MAXGRP = 9]
Early Des
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eposition velocities
1 53471E 04
g :Dp“h‘m 4507E 04 £3 - Wet Deposition Data =2
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H2eges (T Al Aot s The linear coefficient of the washout function.
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(171172078 [11544M Yy

site; wet depositionis &
site independent
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Atmospheric Dispersion e

File Edit Execute PostProcessing Window Help

. b I Project £3+ Power Law Sigmas = £ I
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. Dispersion Table
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® DISTANCE I B EESIEAT T 2SR
- s
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SIBhA_Z_A Class C 063 865 20356
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. . ® SGhAZE T — o
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® SiEMAZF
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L ol A - The linear term in the power-law function for sigma-y. The user must supply six
e O n S e C I I e N R TE— ST, gl e e I i =
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.. @ CYCOEF
£ Long-Range Time-Based Parameters
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CYDIST (m) |
I - !
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= YSCALE used to account I

Real [0., 1E+07] meters

Distance for switching from distance-based to time-based crosswind dispersion

model. Distance-based dispersion model is always used within the first radial Real [0.01, 100.] dimensionless
O r S u r a C e ro l l g n e S S distance.  The recommended value is 30,000 m.

Il states [1711/2016 [12:03 M Y

" Only surface roughness
is site dependent




Plume Meander and Rise

"= Plume meander options

= QOriginal meander model
= Reg. Guide 1.145 model
= No meander

= Plume rise scale factors

" Parameters are
independent of site and
accident scenario

File Edit Execute PostProcessing Window Help
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Project

B3 Plume Meander Parameters

X

GENERAL

ATMOS

@ Aitmos Descriplion

@ Fiopety Fom Paiameters
Spatil Grid

L 4
&> Radionuclides
@ Deposition
@ Dispersion
& Muli Source Tem
Plume Specifications
=@ iiginal Meander
® TiMBAS
® BRKPNT
® eract
- @ RPRACZ
@ USNAC Reg Guide 1.145 Meander
® wINsPI
® wiNsP2
& npisT
® LNDFAC
=@ Plume Rise Scale Factor
& soicRw
® SCLaoP
® SCiErP
@ Release Desciiption
@ ealher
<> Output Contol
EARLY
@ Earlp Deseription
@ Fropery Fom Parameters

HEEE

Enter Comments

|

TIMBAS (5] [eoo |
BRKPNT (5] [0 |
XPFACI (1) iz |
HPFAC2() 0.25

Real [60.. 86400.] seconds

The time associated with the,
factor.

£3.- US NRC Regulatory Guide 1.145 Meander

Erter Comments

WINSF (m/s) B
WINSP2 (/) e
MNDIST (] 200,

NDFAC [

Change Units

I

8- Plume Rise Data

Enter Comments

Real [0.. 20.] meters/second

Wind speed where the meander factar changes from a constant value to o
linearly decreasing function of the wind speed. Meander factar decreases
linearly from the value specified by MNDFAC(n] to one at WINSP2. The index n
represents the atmospheric stability class.
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SEEP( fi | Changs Lits Maks Uinseitain | 0K | Cancel | ‘
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Release Description - e

= Alarm time — affects
evacuation timing

= Maximum risk plume ===
segment — affects
alignment of release
and weather e

@ Propenty Form Parameters ATNAMZ
@ Plume Paramcters (G

Spatial Giid
Fadonucides DALARM [3) o
® NUMREL
PDELAY

3
@ Deposiion
Dispersian 15" Plume of Maximum Risk
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Plume Specifications
o
=
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e
& PLHITE fal NUMREL () S
& REFTIM *e
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Particle Size Distributian
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B @ lrvertory Sesls Factor PDELAY [s] PLAITE m] FEFTIM ~

& CORSCh 23120

Daughter Ingrowth Flag jggjg
43520,
47520

Enter Comments

[Surty source term for unmitigated ISLOCA

Enter Comments

Fielease Desciption
@ Relesse Info

m

i}
@

Enter Comments

= Particle Size
Distribution

Release Fractions
@ Wake Effect Data
@ Heat

@ Dersiy and Flow

" |nventory scale factor |3

@ Eaib Description Results CORSEA () fs
Propetty Form Parameters

-

£+ Radionuclide Inventory Scaling Factor

Enter Comments

FEEEE
=3

~
Parameters Files Integer [1. 5]

= All of these choices
depend on facility or

A linear scaling Factar that can be used to adjust the inventary of all the
PR s I & s

n semeabarl e s,

timn it
Wl 5tates [1/11/2016 [1222PM

accident scenario 9
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Release Description - e

File Edit Execute PostProcessing Window Help

" |ngrowth flag

Project £3 Flag Used to Control Daughter Ingrowth
GENERAL -
; { ATHIOS = Enter Comments
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Property Fom Parameters APLFRC [FeRERT =l
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C l I Radionuclides £5 Release Fractions for Each Plume Segment
Deposition
Dispersion Entter Comments
Muili Source Term
Plume Specifications
[ | a e e e C S Pelease Desciption
Fielease Info
@ Flume of Masimum Risk
@ Plume Paameters FELFRLI) ]
@ Particls Size Distribution = PDELAY 5] e [cs Ea I [Te -
Iventory Seale Facter 33120, 011661 |0.046003 |20963E-04 0037148 |0.03757
L
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40440, _
& .PLFRC 390 £3+ Wake Effect Data
@ FRelease Fractions .|
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. & 2
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& SGZINT =
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S e n S I e e a - @ Density and Flow 40440, 5.0E+01 9.3E+00 2301
HeaJl_lll. 1.1 Nro 43920, 5.0E+01 9.3e+00 2.33E+01
i 9 47520, 5.0E+01 336400 233401
Defines the relea: 51120. 5.0E+(01 9.3E+00 23301
- @ Weather group. All radions EATE0 Tl @ aE.nn
L] =
= Plume density and | oo )
y Enter Comments . ﬂ Enter Comments I

flow rate
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= All butingrowth L~ =" —
flag depend on
facility or accident
scenario




Boundary Weather

"= Boundary conditions —
constant weather
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File Edit Execute PostProcessing Window Help

Project

£ Constant o Boundary Conditions

used in outermost
rings
= Boundary limit

= Last ring where
recorded weather data
applies

= Beyond this ring

& MuliSowce Tem

@ Plume Speciicatians
Release Description

@ ‘Weather

@ Constant or Boundary Conditions
& ENDMxH

& BDsTB

- @ BNDRaN

& EBNDWND
Fixed Start Time Dala
UserSupplied Weather
Site Location

Samples per Bin
Samples per Day
Seed

Boundary Linit
& LiMsPa

Bins

- -

[T - - - -

eon @0n

FRain Distances
Rain Intensities

o

Ltput Control

ALY

Ealy Desciiption
Froperty Form Parameters
Model Basis

Dose Model

Population by Cahatt
Emeigency Cohort One
Additional Emergency Cohorts
Early Fatality Parameters
Eaily Injury Parsmeters

Latent Cancer Parameters
Output Cortrol

n

Erter Comments

BNDMXH (m) [1o00
IEDSTB [ [
ENDRAN [mm/hi) [5
BNDWND [mis) [22

Real [100., 10000.] meters

The mixing layer height that is used for the boundary weather conditions.

& Limiting Spatial Interval

Enter Comments

LIMSRA () [es

Change Units

Integer [0, 10 =26()) di

The limiting spatial interval for recorded weather data. Spatial intervals beyond
this value use the boundary weather conditions.

[-%, CHRONC
-, DOSE COEFFICIENTS .
X, COMIDA2 - ‘ Change Urits | | Make Uncetain Ok, Concel | ‘
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L]
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Weather Sampling 2

= Type of sampling
method — recommend
weather bin sampling

File Edit Execute PostProcessing Window Help

L]
= [ I
Project 5 Site Location
= Samples per bin — oo |
@ Deposiion Enter Commenis [Sum, Coordinates (rom Gury ptm]
@ Dispersion
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Enter Comments

& buli Source Tem
@ Flume Specifications LATITU DEG deg |37
@ Fielease Desciiption NRNINT [ 5
@ e LATITU_MIN min [a

@ Constart or Boundary Condi
& Fized Start Time Data
& UserSupplied weather

LATITU_SEC s B

Latitude Direction
o 2@ SieLocation I RNDSTS (km)
& |ATITU_DEG LONGIT DEG deg  [75 ; géi
& LATITU_MIN 2 e
® LaTITU_SEC LOMGIT_MIN min 43, ] e
® Lajtude Direction 5 218
® LONGIT_DEG LONGIT_SEC ¢ [54. *
° . ® LONGIT_MIN
. ® LONGIT SEC Longhude Diestion [y =
a I I I IS a I l‘ e S @ Longitude Direction B3+ Rain Intensities.
- @ Samples per Bin
i Enter Comments
® nsurLs £+ Number of Samples per Weather Bin
& Samples per Day —
@ seed Enter Camments | NRINTN(Y 3
. . . . @ Bounday Limit
. @ Bins
- @ Rain Distances NSMPLS () [z
- @ NANINT
- ® ANpsTS RNRATE (/b
- @ Rain Intersities 7 . o)
® NAINTH Integer [0, 35040] dimensionless 2 4
. & ANRATE L 3 3
. ‘ Output Contral Defines the number of weather sequences to be chosen from each *][
ALY individual bins.
@ Eaily Desaiiption

@ Propetty Form Parameters
& Model Basis

method should be i

‘ Change Urits. Make Uncertain a3 Cat

Real [0.001, 100.] millimeters/hour; Row bounds: [2|

reevaluated per site L ]




Weather File )

= A formatted (text) weather file is required for weather
sampling

= Weather data can be averaged over 1-hour, 30-minute, or 15-minute
time periods

= Wind direction, wind speed, atmospheric stability class, and
precipitation rate must be supplied for each time period in a 365-day
year (e.g., an hourly data point for 8760 hours)

= The last line of the file must contain seasonal day and night mixing
heights




Recent and Future Development @

= An alternative atmospheric transport and deposition model
using Lagrangian particle tracking is being developed

= A multi-unit model has recently been developed and is
supported in MACCS 3.10

= MelMACCS can be used to extract source-term data from
MELCOR plot files

= Arecent version of MelMACCS (2.0) supports multi-unit
releases
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Summary )

= ATMOS models atmosphic release, dispersion, and deposition
of radionuclides.

= Many of the ATMOS input parameters are facility (site) or
accident-scenario dependent.

= Some of the ATMOS input parameters are insensitive to site
and accident scenario.




