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Objectives

Learn how emergency response is modeled
Learn how to define emergency-phase cohorts

Learn how to use the more advanced features for
defining the locations of cohorts

Observe a demonstration of how to define cohort
locations using advanced option

Perform an exercise to define cohort locations using
advanced option
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Definition of a Cohort

= A cohortis agroup of the population that behaves
similarly

= Examples are

Non-evacuating cohort — a group of the public that does not
evacuate even if they are instructed to

Shadow evacuation cohort — a group of the public that evacuates
even though they are not instructed to do so

Special facilities — a group of the public that resides in hospitals,
nursing homes, prisons, or other facilities and that are unable to
evacuate on their own

Divisions of the public that evacuate early, intermediate, or late
after instructed to do so
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Introduction to Protective Measures

Mitigative actions are protective measures designed to
reduce exposures and health effects

Mitigative measures in MACCS are divided into three
phases (as defined by the US EPA) with different
protective actions possible in each phase

Emergency phase — from 1 to 40 days from the beginning of an
accident

Emergency-phase protective actions are called emergency-
response (ER) actions

= Evacuation

= Sheltering

= Relocation

= Kl ingestion

{/USNRGI




Introduction to Protective Measures (cont.)

= Intermediate phase - begins immediately after the
emergency phase and extends up to 1 year
= Temporary relocation when dose projection is too high

= Dose projection period (e.g., 1 yr) and allowable dose (e.g., 2
rem) are often different than in emergency phase

= Long-term phase - follows the intermediate phase

= Based on habitability and farmability

= Mitigative actions attempt to reduce long-term health effects
= Decontamination
= Temporary interdiction’
« Condemnation’
= Crop disposal in the year of the accident
= Restricted crop production

*Long-term exposure is based on groundshine and resuspension inhalation
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MACCS Modeling of Phases

The emergency phase is modeled by EARLY
Duration is specified by user

Extends up to 40 days after the arrival of the first plume at a
spatial location

EARLY can model up to twenty emergency-phase cohorts

CHRONC models intermediate and long-term phases
using a single cohort
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Emergency Response Zones

Exclusion Area Boundary ( <ri)
2 E;: Emergency Planning Zone (EPZ) (r1-r2)

a E,: Shadow Evacuation Zone (r2 - R)
a2 R: Relocation Zone ( >R)

The exclusion area boundary is
bounded by r1.

Evacuation and sheltering generally

occur within the EPZ (UPZ in Korea), _

designated by r2.

Sheltering followed by relocation
occur within R (PAZ in Korea).

Relocation applies to all of the
population that does not evacuate.

Reactor Site ‘
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Shielding Factors

Specified for each of three groups
= Evacuees

= People taking shelter

= People continuing normal activity

Shielding factors are multipliers in dosimetry calculations for each
pathway and activity

= Cloudshine

= Groundshine
= Inhalation
= Skin deposition

Typical relationship
1.0 > SFs for evacuees > SFs for normal activity > SFs for sheltering 2 0.0



Sheltering and Evacuation

First period: Delay time prior to sheltering (user-specified
for each zone)
= Normal activity (and normal activity shielding factors) are used

= Delay time is from off-site alarm time or plume arrival time (cohort
specific)

Second period: Delay time prior to evacuation (user-
specified for each zone)

= Shielding factors for sheltering are used

= Delay time is from beginning of sheltering

Accident Initiation

Alarm
Delay
to
Alarm Delay to Shelter Delay to Evacuate ’
v —y 'y g
Normal Activity | Sheltering | Evacuation | No Further Dose
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Sheltering and Evacuation (cont.)

= Third period: Evacuation
= Speeds are user specified and can vary with
« Three phases
« Weather
= Grid element
= Evacuation is to user-specified distance from reactor site
= Evacuating shielding factors apply

= Exposure to plume depends on location relative to front and
back of plume

= Fourth period: After evacuation
= Following evacuation, evacuees avoid further exposure in EARLY

Accident Initiation

Alarm
Delay
to
Alarm Delay to Shelter Delay to Evacuate
v —y 'y 5
Normal Activity | Sheltering | Evacuation | No Further Dose
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Sheltering and Evacuation (cont.)

Fifth period: After end of Emergency Phase

Evacuees move back to original spatial element if intermediate-phase

dose criterion is satisfied.
Any additional exposures are from intermediate and long-term
exposure pathways in CHRONC.

11
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Intermediate Phase

The Intermediate Phase begins at the end of the Emergency
Phase.

Extends for a user-specified interval of time up to 30 years.

= Duration can be zero.

= Sum of durations of emergency and intermediate phases and time to
decontaminate cannot exceed 32 years.

Relocation is the only mitigative action during intermediate
phase.

Relocation criterion parameters are
= Dose limit
= Critical organ
= Dose-projection period

12
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Long-Term Phase

Starts at end of intermediate phase

Mitigative actions depend on
= Projected doses
= Cost-effectiveness of the action

Decontamination worker doses are calculated for
=  Farmland
= Non-farm properties

13
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Decontamination and Temporary Interdiction
Based on Habitability Criterion

Based on dose projection over a user-specified time
period

Land is habitable when projection is less than dose limit

Population is present for rest of long-term phase when
habitability criterion is met

Mitigative actions are considered in order when the
habitability criterion is not met
= Decontamination (up to three levels of increasing effectiveness)

= Period of interdiction following maximum decontamination
= Atomic decay
= Weathering

= Condemnation of land

14
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Long-Term Ingestion Doses

Three mitigative actions are modeled for farmland.
= Disposal of milk and/or crops during year of accident
= Removal of farmland from production when uninhabitable

= Removal of farmland from production when too contaminated to
grow crops (not farmable)

= User specifies maximum allowable food doses.
= Short-term (year of accident) milk dose
= Short-term (year of accident) food dose (other than dairy)
= Long-term dose from all food |
I
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Long-Term Ingestion Doses (cont.)

= Farmland is condemned when
= Land cannot be restored to habitability and farmability
= Costs of decontamination and interdiction exceed farm value

= User-specified limits affect
= Milk and crop disposal during year of accident

= Ability to farm in subsequent years

16



Logic Diagram for Non-Farmland

Check Habitability
Criterion

Perform Minimum
Decontamination
Level Required

No action Yes . . No
needed — Immediately Habitable?
Yes

Is required action
cost effective?

an Habitability be
restored by 30 yr?

Land is Land is
Condemned Condemned
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No action
needed

Logic Diagram for Farmland

Can Farmability be
restored by 8 yr?

l Yes

Check Habitability and
Farmability Criteria

Land is
Condemned

Interdict Land
for Minimum
Time Required

Perform Minimum
Decontamination
Level Required

18

Cost Effective?
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Land is
Condemned

s Required Action

Land is
Condemned

| Land is

Condemned
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Cohort Models and Parameters

= Population distribution
= Type of evacuation
= Basic parameters

= Phase durations and speeds during evacuation

= Klingestion

" Boundaries

= Shielding and exposure |
= Notification delays

= Response delays

= Network evacuation parameters (advanced feature) ‘

= Keyhole parameters (advanced feature) |

19



Defining Population Distributions

= Uniform population density
and site data can be used
when evaluating a generic
site or when metrics are
limited to
= |ndividual doses
= Average health-effect risks

= Site file containing population

and other site data should be

used when metrics include
= Population doses
= Number of health effects

= Population-weighted health-
effect risks

= |Land contamination areas
=  Economic losses
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- Project Properties
@ Evac/Rotation | @ WindRose | @ s| @ Food |
@ Scope | @ Dispersion| @ Weather | @ Plume/Soucs | @ SieDaa | @
FFFFFFFFFFFF
iform
Its Wei ctor [PEOPLE -
CCCCCC

Results




«{»USNRGI

Site File Contents

= Format is defined in NUREG/CR-6613 Vol. 1

= Contentsinclude
= Grid definition
= Population by grid element (PEOPLE or TIME option)
= Land fractions by grid element

= Economic region index by grid element
= Watershed index by grid element

= Crop season and share data

= Watershed definitions

= Regional economic data |

= Contents optionally include
= Population by grid element for each cohort (SUMPOP option)
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‘ Types of Evacuation

= Two types of evacuation
model choices
= Radial or network
= Evacuation shape
= None
= Circular
= Keyhole

= QOther options

= Activate speed multiplier
model (advanced option)

= Wind shift and rotation

File Edit Execute PostProcessing Window Help

Project
X, GENERAL
-4 Propeties

@ MNDMOD
® MAHET
@ METCOD
® MsMODL
® EnpaT!
® ENpAT2
® DisPMD
® BRGSMD
® [PLUME
® POPFLG
® WTNAME
® EVATYR
® OVRRID
® Mool
® DOSMOD
® NTTRM
® FOPATH
@ NUM_EVAC_SCEN
@ KEVAVAIL
< Problem Description
File Speciications
Output Options
0s
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Eay Description

Propetty Fom Parameters

Model Basis

Dose Model

Population by Cohort

Emergency Cohort One.

Basic Parameters

Phase Durations and Speeds
Ciiical Organ

Paameters [_Fies |

1EEE 000000

)ooo®

@ Scope | @ Dispersion | @ Weather | @ Plume/Souce | @ SteData | @ Dose

@ Evac/Rotation | @ WindRose | @ EarlpEtfects | @ Food |
Problem Model ‘ Number of Cohorts 3 -
@ Radial vacuation _[Type
Kopae—
Circular
€ Network Circular
Circular
C None  (LASMOvV=0) o
Wind Shift and Rotation |wi
v Activate Speed Multiplier Model
v Activate Keyhole Evacuation Model
Show Required Forms | | |

OK Cancel




‘ Basic Cohort Parameters

File Edit Execute PostProcessing Window Help

= Evacuation shape for S

A
& Fropeties (7 | | Enter Comments IS:hqus[D-'IDl

cohort (read only) ey — s

EARLY EANAM2 [Group 1

X
= Cohort name e

rgency Cohart One Drop Down Menu

= Popu lation fraction EW: D Ll R L S
= Fraction of population in ‘
cohort

= Fraction of population in
cohort is uniform over
entire grid

s s |
= A more advanced feature

allows a nonuniform

distribution over the grid

(SUMPOP)

-

POVOOOROGOO

Results

° i EEEEEE

1l Status | 1/12/2016 11:05 AM A
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Phase Durations and Speeds

Reference point for
emergency actions:
alarm or plume arrival

Location where evacuee
moves to next grid
EIeme nt file Edit Becute PostProcessing Window Help

Project

Y, GENERAL

’ Properties

Duration of beginning || :$:===
. X

and middle phases of

evacuation

-

Evacuation speeds S

Multiplier during
precipitation events

=s(Eos
Enter Comments I v ‘

REFPNT ALARM]
TRAVELPOINT CENTERPOINT
DURBEG [s) [3600.
DURMID (s) [1800.

TRAVELPHASES ESPEED [m/s] ESPMUL [-)

Initial 89 7

Middle 89 7

Late 89 7

Drop Down Men

Defines the reference time point for actions in cuation and sheltering
nle [DAI.ARM] and ARRIVAL refers to
eyhole evacuation then ALARM

zone. ALARM refers to the offsite alarm t
lh arrival time of heﬁl Ilme If this
s the only legal choice fol this vamble.

Cancel

|1/12/2016

[11:29AM
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‘ Evacuation Boundaries

= |nner boundary (NUMEVA) is the index (referenced to spatial
grid definition) of the outer boundary for evacuation

= Quter boundary (LASMOQV) is the index of the distance at
which evacuees no longer receive a dose during the
emergency phase

£ WinMACCS C:\User

File Edit Execute PostProcessing Window Help

Project 5" Evacuation Boundary for Cohort One

N ATMOS
=X, EARLY
@ Early Description
. Property Form Parameters | LASMOV [-)
[+ @ Model Basis
& Dose Madel NUMEVA [
g Population by Cohort
=@ Emergency Cohort One
@ Basic Parameters
7@ Phase Durstions and Speeds Integer [0. NUMRAD] (NUMRAD = 26(-)) dimensionless
@ Critical Organ
: @ KllIngestion Linear No Threshold This value . dicates the outer boundary of the c 4..» zone
’ N Inge.stinn Lhaeshod ‘_j, Peceniie; | L’a“a‘lllhs ;‘;‘licl: modela‘a:;' Il‘:::eive no fl‘llaf::l dose. Thl:uppelrhn £3.+ Spatial Grid
- @ Sheltering and Evacuation Boundary One is NUMRAD - 1: the upper bound for additional cohorts is Y
® LasMov LASMOYV for Cohort One. Entar Comments

® NUMEVA

Enter Comments

@ Shielding and Exposure

@ Response Delays

ﬁ Radial Evacuation Speed

@ MNetwork Evacuation Direction
. Network Evacuation Speed
. Population

+ ﬂ Keyhole Definition g SPAEND [km]

NUMCOR

NUMRAD ()

- -

-6

@ Additional Emergency Cohorts gg;g

@ Early Fatality Parameters 52.19)
1 @ C i i Paramatare 40.23

_Patameters | Fies | 4828
64.37

1/12/2016 11:42 AM




‘ Shielding and Exposure

= Shielding and protection factors define the dose fraction
received by

= Dose pathway

£2 Win C:AUs t
o File Edit Execute PostProcessing Window Help
= Cloudsh P ——
O u S ] n e Project 13 Shielding and Exposure for Cohort One
@ vt s i Enter Comments [CSFACT, PROTIN, SKPFAC, and GSHFAC from NUREG/CR-4551, Vol. 2, Rev. 1, Pait 7. v
L an rom ¥ A ev. art 7. i
ATMOS . 5 . , 4 .
| | | h l t \ BRRATE from Sample Problem 4. - ﬁ
n a a ]On ‘ B-X, EARLY i
@ Early Description
. @ Property Form Parameters
I Sk] n 2 ’ Model Basis ACTIMITIES CSFACT () [PROTIN() |BRRATE (m3/s)|SKPFAC (] |GSHFAC (]
B @ Dose Model EVACUATION 1 .98 2.66E-04 .98 5
g Population by Cahort NORMAL .68 .46 | 2.66E-04 46 .26
. - CobiatO SHELTERING & .33 |2.66E-04 .33 2
. G d h = mergency Lonhort Une
rou n S ] n e @ Basic Parameters
@ Phase Durations and Speeds
. . @ Critical Organ £
E) ACt I V I ty @ Kilngestion Linear No Threshold
B . Kl Ingestion Threshold or Piecewise Real [0.. 1.]; Nrows = 3 dimensionless
- @ Sheltering and Evacuation Boundary
* ‘ o o - P I hialdi P
Shielding and Exposure Cloudshine shielding factor. A value of 0 a value of 1 no
« Evacuat 23 -
vacuation . s
® PROTIN
. @ BRRATE
E N r'n l . @ SKPFAC
Or a ® GSHFAC I

Response Delays

F

‘ Change Unit Make Uncertain oK

- @
- S h lt 3 @ Radial Evacustion Speed Cancel |
e e r] n g @ Network Evacuation Direction
@ Network Evacuation Speed
@ Population Results
- & Keyhole Definition -
= Breathlng rate Pasnsr [P
“ Status [1714/2016 | 10:23 AM
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‘ Notification Delay

= Notification delay
(OALARM) is specified
for each cohort

= Usually related to
declaration of general
emergency (GE)

= Some sites notify
some facilities at site
area emergency (SAE)

€2 WinMACCS C:\Users\nbixer\WinMACCSProjects\Animations\Sequoyah
File Edit PreProcessing Execute PostProcessing Window Help

[P . .....n ol fo CohortOne

<4

Palarnehml Fies |

B~ X, EARLY

. Early Description
@ Property Form Parameters
’ Model Basis
& Dose Model
@ Population by Cohort
Emergency Cohort One
Basic Parameters
- . Cohort Fraction
Phase Durations and Speeds
Critical Organ
KI Ingestion Linear No Threshold
Kl Ingestion Threshold or Piecewis
Sheltering and Evacuation Bound.

[ 4
@
7}
74
o
. Shielding and Exposure
[
o
]
o
®
®

Notification Delay

Response Delays

Radial Evacuation Speed
Network Evacuation Direction
Network Evacuation Speed
Population

7@ Keyhole Definition
Additional Emergency Cohorts
Early Fatality Parameters

Early Injury Parameters

Latent Cancer Parameters
Output Control

’ Chronc Description
. Property Form Parameters

~

Enter Comments

DALARM (s) o

Real [0.. 2592000.] seconds

take protective measures. ODALAR

a
See

beginning of sheltering period.

Defines the elapsed time from accident initiation to notification of the public to
M represents declaration of a site area
or some other notification time used to trigger
DLTSHL to set delay time from OALARM to

Change Units

Make Uncertain

oK

Cancel

Results

0K
Run Completed
6/4/2018 10:09:18 AM : Start Time Import

Importing C:\Users\nbizler\WinMACCS Projects\Animations\S equayah\Output\todel1.bin

| Status

|6/6/2018

[3:28 4M

27




esponse Delays

Delays are specified for

each ring within the
evacuation zone
= Delay to shelter

= Delay to evacuation

Delays are generally

different for each

cohort

Accident Initiation

Alarm

Delay to Shelter

Delay to Evacuate

WinMACCS C:AU:
by
File Edit Execute PostProcessing Window Help

Project

B-X, EARLY
- @ Early Description
- @ Propery Form Parameters

[-4) Model Basis
& Dose Model
& Population by Cohort
@ Emergency Cohort One
- @ Basic Parameters
- @ Phase Durations and Speeds
- @ Criical Organ
@ Kl Ingestion Linear No Threshold
- @ Kl Ingestion Threshold or Piecewise
- @ Shekering and Evacuation Boundary
@ Shielding and Exposure
=@ Response Delays
® DLTSHL
@ DLTEVA

& Radial Evacuation Speed
@ Network Evacuation Direction
[ ]

Network Evacuation Speed

e
&
3]

ez} ’ Papulation

- @ Kephole Definition
Additional Emergency Cohorts
Early Fatality Parameters

E arhi I i Paramatare

H
53]
faal

N ATMOS -

_Parameters [ Fies |

Status

B3+ Emergency Action Delays for Cohort One

=8 ECh )

Enter Comments {

DLTSHL (s] [DLTEVA s
1 0E+00
2 4500 0E+00
3 4500 0.E+00
4 || 4500, [0E+00
5 [ [ 4500 [0E+00
3 [ 4500 [0E+00
7 [ 4500, 0.E+00
8 [ 4500 [0E+00
9 4500 |0E+00
10 [ [ 4500 |0E+00
1 [ 4500 0.E+00
12 [ |4500. [0E+00

Real [0.. 3456000.]: Nrows = NUMEVA (NUMEVA = 15) seconds

Defines the delay from the time represented by REFPNT to the start of

sheltering. Normal activity is assumed during this delay. Sheltering is
following the delay. The duration of sheltering is defined by DLTEVA.

Make Uncertain 0K

assumed

Cancel

\4 'y
Normal Activity |

Sheltering

| Evacuation

28
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‘ Nonuniform Cohort Definition - Populations

= Populations are defined that contain fractions of each cohort
= Fractions on each row should sum to unity
= Each grid element contains one of the populations

€2 WinMACCS C:\Users\nbixler\NbixlerFolders\WinMACCSProjects\SequoyahPE - [m] X

File Edit PreProcessing Execute PostProcessing Window Help

5+ Population Distribution over Cohorts

ATMOS Enter Comments  [Pop 1 is school weighted, Pap 2 is medical/special weighted, Pop 3 is 0-10 mile general sans schools and general, Pop 4 is ﬁ

LY 10-15 mile shadow, and Pop 5 is 15 - 1000 mile nonevac

Early Description

Property Form Parameters

Model Basis

Dose Model

Population by Cohort POP_DIST ()

@ Populstions i COHORT 1 _[COHORT 2 [COHORT 3 [COHORT 4 [COHORT 5 [COHORT 6 [COHORT 7 [COHORT 8 [COHORT 8 |
® N POP DIST Population 1 0. |0.9227285 |0. 0.0014501 |0.007534  [0.0301353 |0.0301359 |0.007534  |4.833E-04

ko Population 2 0. [o. 0231532 |0.014421  |0.0749241 |0.2996963 |0.2996963 |0.07439241 |0.0048062

® POP_DIST Population 3 0 |0. 0. 0.0187673 |0.0975052 |0.3300208 |0.3300208 |0.0975052 |0.0062548 |

@ Fopulation Labels Population 4 | |02 0. |0. 0. 0. 0. 0. 0. |08 |

@ Fopulations Assigned Population 5 0. 0. 0. 0. 0. 0. 0. 0 i

Emergency Cohort One X

Basic Parameters

N_POP_DIST [-) 5

Cohort Fraction

Phase Durations and Speeds
Critical Organ

Kl Ingestion Linear No Threshold

Kl Ingestion Threshold or Piecewise
Sheltering and E vacuation Boundary
Shielding and Exposure

Notification Delay

Integer [1. 90] dimensionless
Response Delays

Radial Evacuation Speed Number of lati istributi tered by user
Network Evacuation Direction
Network Evacuation Speed
Population

Keyhole Definition

Additional Emergency Cohorts

O
Early Fatality Parameters
! i e, . 0K Cancel

Parameters Files
Status 10/18/2019 3:24 PM
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Nonuniform Cohort Definition — Population
Labels

€3 WinMACCS C:\Users\nbixler\NbixlerFolders\WinMACCSProjects\SequoyahPE - O X
File Edit PreProcessing Execute PostProcessing Window Help
= |
Project £ Population Distribution Labels 3|
-y, GENERAL [ ;
\ ATMOS Enter Comments  [Based on 7 evacuating and 1 non-evacuating E
" @ - \ EARLY cohorts
Each population is given a g
@ Froperty Form Parameters
<) Model Basis DIST_SYMB DIST_LABEL
a e ﬂ Dose Model Population 1 0-10 Schools
- @ Population by Cohort Population 2 M 0-10 Med Nursing
5 Population 3 G 0-10 General Pop
Populat
® P°°”|a f°"sL oo Population 4 2 1015 Shadow
=) @ Populstion Labels Population 5 3 0-1000 Nonevac
Labels are subsequent | e oerse :
® DisT_LABEL ‘ 2

@ Fopulations Assigned
Emergency Cohort One
@ Basic Parameters
@ Cohort Fraction

. Phase Durations and Speeds Symbol soned to Population Distributi Each ‘symbol must
@ Critical Organ be unique.

. KI Ingestion Linear No Threshold
. Kl Ingestion Threshold or Piecewise
. Sheltering and Evacuation Boundary
@ Shielding and Exposure

@ Notification Delay

@ FResponse Delays hange U Make Uncertair 0K Cancel
. Radial Evacuation Speed

@ Network Evacuation Direction
@ Network Evacuation Speed
@ Fopulation

. Keyhole Definition

Additional Emergency Cohorts
Early Fatality Parameters Resu..

I
&
&
(©]
. Early Injury Parameters
S

=@ H

mapped onto the grid i

1 to 1 Characters ; Nrows = N_POP_DIST (N_POP_DIST =5)

52}

&)

Latent Cancer Parameters
Output Control
CHRONC
DOSE COEFFICIENTS
COMIDA2

R

Parameters I Files

| Status 10418/2013 3:29PM 4
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Nonuniform Cohort Definition —

" Final step is to map populations onto grid

Populations Assigned

£22 WinMACCS C\Users\nbixler\MbixlerFolders\WinMACCSProjects\SequoyahPE

File Edit

PreProcessing Execute PostProcessing Window Help

B3+ Populations Assigned to Cohorts

B X

Status

GEMERAL
ATMOS
EARLY

7 @ Early Description

Property Farm Parameters

Model B asis

Doze Model

Population by Cahart

@ Fopulations

@ Population Labels

. Populations Aszighed
POP_DIST
DIST_SYME
DIST_LARBEL
COHORT_POP2D
COHORT_POP
Emergency Cohort One

.- @ Basic Parameters

. Cohart Fraction

Phasze Durations and Speeds
Critizal Organ

kI Ingestion Linear Mo Threshald

Q00

Kl Ingestion Threshold or Piecewise
Sheltering and Evacuation Boundary
Shielding and E xposure

Muatification Delay

[74]

@

@

O

@ Fesponse Delays
. Radial E vacuation Speed

@ Metwork Evacuation Direction
@ Metwork Evacuation Speed
O

Population
. Keyhole Definition

Parameters Files

Enter Comments |

| &

Select Population, Fadius and/or Sector

Azsign | UnSeIect|

Click Azsign

Ring Fiadi (k) Sector  Population

. a7 IS

15 321863 a8 ]

16 40,2336 9 G

17 48,2802 10 2

18 E4.37381 1 3

18 804672 12

20 1126541 13

21 160.9344 14

22 2414016 15

23 321.8688 16

24 442 BE3E 17

25 BE3.2704 18

26 E83.9712 13

27 a04.672 20

28 W 1207008 w2 v
Refresh

Distributions

P opulation Fraction

Inter Ring Shown 1

Outer Ring Shown 14 4

Save Map

Create Map File ak. |

I
| v
[~ Hide Map

Digtance from Center to Click 1035228

Cancel |

10/18/203

3:36 PM
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Summary

= Emergency response reduces public exposure in case of
an accident

= Cohorts are groups that behave similarly

"= For the emergency phase, MACCS models
= Relevant dose pathways
= Sheltering, evacuation, relocation, and Kl ingestion

= Essentially all of the cohort parameters depend on the
site and accident sequence and need to be considered for
each consequence analysis
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