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NARAC-IMAAC Provides Consequence
Management Tools, Services & Products

Plume Models

and Expertise

- Advanced, automated
3-D plume modeling
anywhere in real-time

- Scientific and
technical staff provides
training/assistance and
detailed analysis 24 hrs
X 7 days
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National Atmospheric Release Advisory Center (NARAC)
Real-time Weather Data, Plume Model Predictions and Expertise

Access to world-wide
weather data and
geographical
information:

Observed & forecast
weather data

Terrain & land surface
Maps
Population

National Atmospheric Release
Advisory Center (NARAC):

o Computer systems for 3-D plume
simulations

o Un-interruptible, backup power
o 24x7 scientific & technical support

= Automated real-time 3-D plume model predictions for nuclear,
- radiological, chemical or biological releases avail able in
e minutes from national center using Internet/Web too s
= Standalone simple plume modeling tools for end-user 'S

computer require no connection to NARAC



Component-based LLNL NARAC-IMAAC Computer
Systems Support In-house and External Users

External Users
LLNL In-house Advanced User

NARAC Web NARAC iClient Environment

Internet/Dialup

Remote Access System

Central System

Weather Data I Geographic Data I Models I
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NARAC’s Central Modeling System Provides
Automated 3-D Plume Model Predictions

Geographical
Terrain
Elevation,
Population
Databases

: Model grid
generator

Meteorological Data 1ot
Observations = ass(ljmllalon
mode
(ADAPT)
Large- S —T /
scale Ll tf Regional Lagrangian
forecast __ E/I%rggf(sl\tlavy Operational
models —) Dispersion
(Navy, /,i. COAMPS, Inte%rator
Nws) | L NWS WRF) (LODI)
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NARAC’s modeling system is fully automated and works
for any location in the world in real-time

Source
characteristics

Air and ground
contamination,
Dose, Protective
Actions
Guidelines,
acute health
effects

|



Global Meteorological Data Acquisition

Over one million
meteorological observations
per day from around the world
are collected and stored by
NARAC

= Weather forecast model
predictions from global and
regional models are
continuously collected from the
U.S. National Weather Service
and the U.S. Navy

= Special meteorological
observation networks
supplement global and regional
data collected routinely by
NARAC

= NARAC meteorologists analyze
guality of data
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= Users can view maps and
tables of wind data
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IMAAC/NARAC Inter-Agency Response to Conyers, GA
Chemical Plant Fire

250,000 Ibs of chlorine
compounds burned over a two-
day period (May 25-26, 2004)

7 Current conditions and
v TR g o forecasts

Plume predictions refined with
EPA field measurements

IMAAC/NARAC products used
by Federal (DHS, DOE, EPA),
state of Georgia, and local
officials to guide:

 Location of incident
command sites

o Safe approach routes
e Sheltering and Evacuation

areas

e Guiding sampling teams
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Case Study: Hypothetical RDD in Salt Lake City

Winter Olympics 2002

Mesonet Surface Wind Observatlons
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Jan. 30, 2002
Early morning
light near-
surface winds
show cold air
drainage flow
down slopes &
towards the
Great Salt Lak
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Case Studx: HxEotheticaI RDD in Salt Lake Citx — NARAC ADAPT 3-D Model Surface Winds

Ll
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Jan. 30, 2002
Early morning
§ light near-

High-explosive FAle surface winds
Detonation Point S show cold air
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down slopes &
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Case Studx: erothetical RDD in Salt Lake Citx — NARAC ADAPT 3-D Model Ueeer-level Winds
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Upper-level
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Case Study: Hypothetical RDD in Salt Lake City — NARAC LODI 3-D Model
Particle Dispersion Simulation

Detonation PointI

Red particles show LLNL NARAC ADAPT/LODI dispersi@mulation using
SNL ERAD explosive source characteristics (partscee distribution and
spatial distribution of mass from surface to seMeuadred meters above
ground) — Simulation begins at 05:00 MST (ends a®@AMST)

























Upper level
cloud transported;
southward

Note: Increase

mixing begins a
daytime heating
of surface occur

Lower level
cloud transporte
northward by
surface winds

















































Case Study: Hypothetical RDD in Salt Lake City — NARAC LODI 3-D Model Particle Dispersion
Simulation




Case Study: Hypothetical RDD Ground-level
Time-integrated Dose

Northward
transport due to
surface winds

| Fumigation
(downward mixing

of upper level cloud
after sunrise
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Redundant Weather Services Provide Automated
Meteorological Data

NOAA
National Weather Service

(observational data, gridded
analyses & forecast data)

AFWA
Air Force Weather Agency

FNMOC
Fleet Numerical Meteorological

(observational data, gridded LLNL and Oceanographic Center
analyses & forecast data) (gridded analyses & forecast data)
Supported Sites Other
Navy Facilities Supp]ementary
(tower data) Networks

Kennedy Space Center
MESOWEST
AWS

— Internet

—» Dial-up line

— > Satellite
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Extensive Geospatial Databases Underlie Assessments
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Terrain Elevation
is used for lower boundary of 3-D
meteorological flow and dispersion
models

Global coverage
NGDC 10km
USGS 1km
NIMA DTED (1km,
100m, and 30m)
U.S. coverage
USGS DEM 30m

230000

27000

21600

30000

(S
A=W

Ll
4308

M
42NN

¥ il

3
A1

WEMEaY
ELLUN

SHLAY

ELTE FL

= {lem}

s

4Ll LR [ELI

Population Density
is used to estimate the population
affected by the plume

) 111 Wil

Urban and Rural Land Characteristics
are used to model their effects on
wind and turbulence

Global coverage
ORNL 1km GLCC
U.S. coverage
USGS 200m LULC
USGS 30m NLCD
NGA/SAIC US 3D building data
LBNL US building air infiltration
data

Global coverage
ORNL 1km LandScan
U.S. coverage
ORNL LandScanUSA day-
night population
Census Bureau
population




LandScanUSA High-resolution Day-night Population Database
from DHS/ORNL Integrated Into NARAC/IMAAC Model

Calculations
Daytime Population Density Nighttime Population Density
New York City Area New York City Area
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Oak Ridge National Laboratory LandScanUSA day-night population data provided by
DHS/Office of Infrastructure Protection/Infrastructure Information Collection
Division
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NARAC-IMAAC Web and iClient Software Tools Provide Remote
Users with Access to NARAC-IMAAC Predictions

= Automated reach-back to

plume modeling with real-time
weather data

= Sharing of predictions with
other users or groups of users
through IMAAC/NARAC Web

= Output formats
GIS Shape files
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(Click on the map t0 recerter.)

HTML/XML
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PowerPoint
JPG/PNG graphics
Conseqguence reports

= iClient: Stand-alone
capabilities: Simple Models
and geographical information
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NARAC Web Login
(see https://narac.linl.gov)

- Mozilla Firefox

ispfnaracsession. jsp

Hational Atmospheric Release Advisory Center

Providing emergency managers with browser based access to NARAC *
LLML_CFD&. .
Authorized users of this system can

+ Enter a simplified description of an atmospheric release.

+ Send this information to NARAC for processing.

+ Receive an initial prediction, based upon NARAC's sophisticated 3-D model, within 5 to 10 minutes.
+ Share the prediction with other authorized users.

TIMAAL Wieb Lagin

UseriD:  pobanzzusamar |
Password: === | [login |

Forgot password?

For emergencies only, you can alternately reach NARAC at {925) 424-6465

Ifyou are emergency manager without an authonzed login orwiould prefer to tallk to someone dirsctly, you can contact MARAC at 9254246465,
EBetween 7:30 AM to 415 PM Facific Time, Monday-Friday, this call will putyou in direct contact with one of our trained operations staff members who
willl ask you a short series of questions to determine the nature and sewverity of the incident. At all other times, your call will be answerad by LLMNL's
emergency duty officer, who will forward yvour request to our on-call staff.

Google Earth

NARAC Web Capabilities

This is an Initial Operational Version of the MNARAC YWeb System Enhancements will continue to be made as the system matures. This wersion
caontains the following features:

+ Security —user login/password, encrypted (hitps) communications.

+ Ability to specify a predefined release location (site), or select a location from a map

+ Cutputin the form of & one-page standard MARACZ HTML Report

+ Ability toinitiate a run and come back later to view it

+ Ability to delete previously created runs.

+ High level state, regional, and local maps, including Interstates, major highways, local streets political boundaries, water, major landmarks, etc.
+ Ahility to share runs with other MARAC Web users.

How To Become a Registered User

During this Initial Operational Period, we must regrettably limit access to a select group of registered users. Once the system becomes fully operational,
additional registered users will be added on a regular basis. We are still working out the details of exactly how newr users will be validated and added to
the system. If you are an emergency manager at any level of local, state, regional or federal government with a legitimate need to access this system,
then MNARAZ would like to hear from you. Please fill out the account request and someone will contact you with details and a timetable for becoming a

+ "

naracwebs2. lnl.gov G

;: start eEre 9 MARAC Login




. : ) Home Dace - Start Here - Mozilla Firefox EHEIE'
My Documents W N n R n C story  Bookmarks  Tools  Help :
. /LI‘} | N, https:{naracwebxe Inl.goviMaracheb/ispfuser starthere jspPelick=0 Google i -+ ‘
We b " Latest Headlines
.

Fair  Livermore Municipal
TootF Wind: E 3.45 mph

 H H i 3 B s Welcome, Brenda Pobanz (mar) (1.0 | - Help - [Sign Qu]
N Otlflca‘tlons Atmospheric Release Advisory Center [ —1 3] ’
New Run ViewRuns = | Members My Profile Home | Manage =

of new

Wyelcome back Brenda Pobanz (mgr), your last login was 11/01/2007 23:.00 UTC,

LLML_CFDA.. 0 N AR AC

B and updates

2 \ill be sent
by email and
posted to the
HOME page.

New bdessages Past10 Days  Past 30 Days

RecycleBin - FR

1110212007 19:05 UTC - NARAC folder access granted (T4 Exercise) GoTo Folder..
You have been granted access to folder, T4 Exercise.

DHS Threat Level
[ ELEVATED oo on

Significant Risk of Terrarist
Attacks

Privacy & Legal Motice, If you hawe questions about NARAC, please contact: HARAC Support

NARAC can be reached, 247, at (925) 424 6465.

naracwebsxz.linl.gov @
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N Q R Q C e A Mew Run - Mozilla Firefox
Wiew History Bookmarks Tools  Help
Web ] x @ /Ll} | N, https:f{naracwebxe lInl.goviMaracheb/isp/questMewuest . jsp

g Started Q-,‘. Latest Headlines

Select pre- | |
Fair  Livermore Municipal
defined or \ 70.0°F Wind: E 3.45 mph
. Mational Atmospheric Release Advisory Center == Mo Msgs Welcome, Brenda Pobanz (mgr) (110 | - Help - [Sign Out
- New Run ViewRuns = Members My Profile Home Manage =
user-defined | y | 9

radiological,
nuclear,
chemical,

and Predefined Scenarios
Category: | Fadiological Dispersal Device ¥ |

biOIOgical Scenario: Seed lradi
al rborne ROD 1192 Therapy Source
ROD Pu-238 US BTG

rEIGaSG ; RDD Am-241 WalllLog Saurce
) Point Release details
scenario

reate New Run in Folder: /[USA/NARAC/pobanz2

elect either a predefined scenario or arelease to create your own

» e Explosive Release details

Chemical Spill Release details

S
et

Sprayer Release details

¥ Nuclear Detonation details

Line Source Release details

Privacy & Legal Motice, If you hawe questions about MARAC, pleaze contact: HARAC Support

NARAC can be reached, 247, at (925) 424 6465.

naracwebsxz.linl.gov @
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' Explosive Detonation Scenario - Mozilla Firefox
Edit

Wiew History Bookmarks Tools  Help

= x @J /Ll} | N, https:f{naracwebxe lInl goviMaracWeb/isp/questfexplQuest. jsp

Fair  Livermore Muricipal

ook Wind: E 3.45 mph
Mational Atmospheric Release Advisory Center =i Mo Msgs Welcome, Brenda Pobanz {mgr} - Help - [Sign Out]
View Runs v| Members | My Profile | Home | Manage =

etting Started Q-,‘. Latest Headlines

Enter
Airborne
Source

Information

New Run

Create Explosive Scenario Run in Folder: /JUSA/INARAC/pobanz2

Run MName: Initial MARAT Calculation |

Run Description;

Lewal: ‘ Emergency Mith NARAC staff suppar]) |+ |

Detonation time of release: (MAM/DDNYYY'Y hh:mm timezone)

[0 &/ 16 @/ [z007 & [15 ] :[0s & [uTC ~ | O Get all timezones available

Site Family United States v
Site:

Location: Partland v

ine tune location from

Latitude: 5523601 N

Longitude: ezeramnaw |
Downwind Distance: Bo km
Release Height 0.0 [t ]

Material List: All Materials ~ |

Material Type Radiological Hybrid v |

Material Mame: FDD Cs-137 Russian Seed Iradiatar v |
Strength Type: Radioactivity |

Strength [5000.0 [ =]

HE Amount 0.0 [Ib ¥

Modsl:

Enter met data manually?

O yes ® no

naracwebsxz.linl.gov @
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| Location Selector - Mozilla Firefox

N T
NA RA‘ Edit  Wiew History Bookmarks Tools  Help

= * @‘J g | . https:f/raracwebs2.linl.govMaracWeb)jsp fvisLocationPick. jsp 3| ‘| [ |

etting Started Q,‘. Latest Headlines

Fair  Livermaore Municipal
JootF Wind: E 3.45 mph

Mational Atmospheric Release Advisory Center O i Welcome, Brenda Pobanz {mgr} ([ | - Help - [Sign Ouf
View Runs v| Members | My Profile Home | Manage v|

Location may
be chosen by
map or

address look-

New Run

0% v|Q et o SslectLocation | MNavigate By O Map © Address Lookup
r AFEIEE T !

Address or Intersection

[T Thepstn I iBEIW and Ny Hassalo Strest |
| NE Tillamesk 5t | || & City |P0 tland |
: E nerilambokisel |l — =

— F State | Oregan |

A
reladivon |||

Zip Code |
Lloyd Centerl'&‘} .
= Paossible Matches (follow link to update

— ’?}E._'ﬂ.h.'_lt.nfmet' 5 map)
! Portland, OR

KER

NE 17th Boe

Selected Location(s)

| (45 529849 M, 122 BBT2TE VW)
| Pl s St
e

stsuarkss || D] [weshington

|| sEaiderl
N J
L 1l 1 =

|Map8ize 287 km by 2.87 km IMap Center: (45 529063 N, 122663301 W)

[Ecale. 47574 miprel |

Brivacy & Legal Notice, |f wou hawve questions about NARAC, please contact NARAC Support

NARAC can be reached, 24.7, at (925) 424 6465

naracwebsxz.linl.gov @

i /_’ Share Ttem - Window, ., i E Wicrasoft Cffice Pow, |




. -IMAAC Radiological Release Protective Action Guidelines - Mozilla Firefox EHEIE|
Documents NA RA C We b : arks  Tools  Help

I . https:/raracwebiz.linl. govNaracWeb/isp/runs/Report. jspPrunld=run_2007000083108reporkid=rpt_200700006720 3| '| I | "I.--' ogle

nes

DISplay plume “ uFair Livermare Municipal
J00°F Wind: E 3.45 mph
mOdeI resu Its ric Release Advisory Center == Mo Msgs Welcome, Bienda Pobanz (mgr} (110021 - Help - [Sign Out]

New Run | View Runs ¥ | Members My Profile Home | Manage b4

B Plume hazard

: =) areaS s TOPOFF4 {OR} Exercise Use Only - IMAAC Approved - FOUO
LEBLSCRDE = ‘lL‘IA( OR Set 3 - FRMAC-IMAAC Radiological Release Protective OR 8etd- Cs RDD New Lac
@ Action Guidelines FRMAC AN M3

E [ | Pred|cted {4-Day Total Effective Dose Equivalent) Maae! - Ronust Data - Exercise
il health effects
Ef' (% Hancock 54 (rem}

'l/: . Affected 5] | T .\\‘ i Description i}ra:znt Population

Internet

S pOpUlathn COUﬂtS I.'. l g . - L | L ey | ”_ —— ._ExceedsupperlimﬂEF’APAG >

i 5 510m
| for evacuation. 7.363m32

[ | Geograpl’"cal ] Il = _ i Exceeds lower limit EPA PAG 15,1236m

for evacuation 187 173m32

Actions and Long-Term Effects

vE 131k A

I nformat|0n Rl o i | Sl Leuizr » Note: Areas and counts in the table are cur'lnulative.
% Effects or contarnination frorn October 16, 2007 16:00 UTC to
(maps aerlal ' ) i allenter trmere Qctober 20, 2007 16:00 UTC at10.0 m.

h t h i ’_‘ 2ol [ | W M trbmih 5 : Release Location: 45 529746 hl, 122 BE6E00 W
p (0] Og rap S i | = Material: C5-137 + daughters
[ el 1 Generated On: October 17, 2007 01:31 UTC

faCI|ItIeS Of | T i e . Model: ADAPTILODI
et : . s 1L & I (L - T aﬂ Comments Doses shown are total accumulated from the beginning
interest)

x‘”/f'; New Location atintersection of Hwy 89 and Holladay Street
?":"f Adjusted to first set of FRMAC AwS Data resulting in a total of 2400 Ci
of G5-137.

Google Earth . Export formats: ‘f] i il i | - .—... Assumed 740 lhs of HE based on 12.5 ft crater diarmeter,
B GIS shapefiles, 0 ) P - "
\ . y ' 7

gs PDF, Powerpoint, i dmnn

AL el2 Alas sclior LML

Map Size: 1 4km by 1.4km  Id: Production rc E15862.reC1
HARAC Operations: ( onDuty Assesser); narac(@iinl gow; 925-424-5465
peted by [hAAC OPERATIONS COORDINATOR; IM&AC; imaac @inl gov }
fpproved by: {IMAAL Coordinator; IMAAL; 925-474 6405}

Plu me mOdels ru n . T0P0lI=F4 1;‘JR} Exercise Use Only - IMAAC Approved - FOUO
Wt automatically for any Bl i o omassBedbao s B
i&_ |Ocat|0n II"I Country u Slng MARAC can be reached, 2477, at (925) 424-6465.
@i NARAC 3-D atmospheric
flow, transport and
deposition models

naracwebsxz.linl.gov @
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o ¥
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NARAC Web:

Air or ground
sampler data
display

i w
= 2
[

%

)

[

A

[

b %,

Wiew History Bookmarks Tools  Help

X

E | . https:ffraracwebiz.linl.govMNaracWeb ispvis/MapViswer jsp

&) x| b

tarted Q,‘. Latest Headlines

wer 8 .

|| Field Measurements

Hational Atmospheric Release Advisory Center

=D Megs

Fair
70.0°F

Welcome, Brenda Pobanz (mgr)

Wind: E 3.45 mph
- Help - [Sign Out

New Run | View Runs v|

Members |

My Profile

Home | Manage V|

L P »

QNG @t s ] | Cick to Recenler
TTT4T4d b i
=40

OR Set 3 - FRMAC-IMAAC Radiological
Release Groundshine Dose Rate at 1 Day
Effects and Actions
{rem/r}

| Effects or contamination at October 17, 2007 16:00 UTC ator

Description Extent

Area
=0.002

2 650m
F73,833m2

Note: Areas and counts in the table are cumulative

Population

2 mremihr boundary 5,880

Ferr

near ground level.

“|Layer Cantral: | Fied Measurements -+ |

| Show |abels |l

Show Measurements

Pick data
layer here

Threshald; o |

Maimum Yalue |

Use Stations:

| Marker Size: tedium ¥ |
| Measurement Stide;  [1 |
7
| view Tabiular Data

: | nt s|[Ps "ﬂ‘

=T ]
Lone r'ir;'geén'fgﬁr' oy
B =

| | |
(2005 Tele Atlas andior LLML [ Il [= !

=
|Map8ize: 321 km by 3.21 km |Map Center: (45 531759 N, 122849947 W)

[5eale: 53472 mipikel |

| e a———

B NARAC Scientists can use sampler

data to refine plume model predictions

; and reconstruct events

Back 1o OR Set 3 - Cs RDD New Loc FRMAC-AMS Msmits

HARAL, pleas:

e contact: HARAC Support

, at (925) 424-6465.

naracwebsxz.linl.gov @



ggre ltem - Mozilla Firefox

Wiew History Bookmarks Tools  Help

- @J /Ll} | N https:finaracweb:2.inl.gov/Narac\web jsp/share/Shareliem, jspritemld=run_200700008310

g Started Q-,‘. Latest Headlines

& | L Feld Measurements

. Fair Livermore Municipal

Easily share _ T00°F - Wind E318 mah
Mational Atmospheric Release Advisory Center == Mo Msgs Welcome, Brenda Pobanz (ca) ; - Help - [Sign Ouf]

plume mOdeI ViewRuns + Members | My Profile Home | Manage v|

results with

other Share: OR Set 3 - Cs RDD New Lo¢c FRMAC-AMS Msmts

authorlzed Access Level:

Users: Groups:
O All Users
LUE - PAF REgIOn U

ndérgréss, Williarm —Jpendergrasﬂ 5 DOE - FAP Region 1

Select individual users DOE - AP Fegion?

DOE -RAF Region 3
rtecost, Thomas - pen D0E -RAF Region 4

and/or groups of users s DOE Rab Fegen
to Share plume mOdeI try, honica - peryt

try, Bon - perryl

DOE - REL - Andrews

tit, Richard - petit]
Petrilla, Mark - petrillal DOE -
| Petty, Tonya - pettyl J NOE SRl A

results with others o ol

Comments:

Exercise Calculatiad

Notify By: Defauif is none.
CEmail
F'Weh Motification

[(Messages are not sent if specifiing alf users or remowving access. When notifiing groups, only the
rembers at the time of the sharing will receive a notification message.)

[ Share it ] [ Femove Shared Access ]

{sends new notification to all who have access)

Symbol Access Shared abilities

w

naracwebsxz.linl.gov @




For more information see
http://narac.linl.gov
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uidebooks and Training Material

Model technical manuals
Web-based training
Step-by-step guide to
software use

Guide books for
determining model inputs
from known information

E

0.5, Department o Encrgy

Lavrence
Liermore
National

Laboratory

UCRL-TM-202000

Michael B. Dillon, Ronald L. Baskett,
Kevin T. Foster, and Connee S. Foster

The NARAC
mergency Response
Guide to Initial

(«l

Airborne
Hazard Estimates

NARAC

ney only (24/7)
4240405

Customer Support
9159

Operations Center
9.
Monday through Friday

10 4:15p (Pacific)
(except holidays)

Sprayer (Aerosol)

Evaporating or
ddle

Yes

(e EPA

March 18, 2004

Did the’
hazard leak

froma
broken tank

Acute Inhalation Toxicity
(10 minto 1 hr Inhalation Exposure in mg/m®)
Low
Toxicity Nitrogen

Chloroform

or pipe,

Fire Scenario, p. 19
1 Option)

Explosion Scenario
(Weapons) p. 30

Consider using another model,
(e EPAINOAA ALOHA)

Consider using another model,
/NOAA ALOHA)

THIS
Universty of Calforna
Lavcrence Livermmore N
Tochnical Information
Livermore, CA 94551
I

Styrene

Ammonia

Chlorine

10°
107
10" ;
Acrolein Lewisite, Mustard Pu—239
Lithium CS, Tabun G137
Ricin Hydride [ Sarin, GF, Soman Sr—00
1! Beryllium Co— 60,
... 1-13L 1)
Dioxin (TCDD)
SEB —dry
10
Cr-252
Botulinum
Industrial Chemi
Anthrax - wet, Plague —wet Common Chemicg
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Toxicity

Explosion Scenario (Weapons):
Use when a weapon has exploded.

Run iClient to open the Session Manager Window.

2. Select “Explosive Dispersal” from the Scenarios Menu.
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For an explanation on how
explosions disperse
hazards in NARAC

models, see page 12,
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Standardization of NARAC and EPA/NOAA CAMEO/ALOHA
Databases and Products Make National Tools More Complementary

= Completed standardization of hazard levels
and color for both ALOHA v5.3 and
NARAC plume modeling results

Red: life threatening effects (AEGL3,
ERPG3 or TEEL3)

. serious long-lasting effects
(AEGL2, ERPG2 or TEEL2)

: notable discomfort (AEGL1, ERPG1
or TEEL1)

= Chemical properties database standardized
between CAMEO/ALOHA and NARAC

= Design of Software interface between
CAMEO/ALOHA and NARAC iClient

AEGL: EPA Acute Emergency Guideline Level

ERPG: American Industrial Hygiene Association (AIHA) E~ mergency Response Planning Guideline

TEEL: DOE Subcommittee on Consequence Assessment & Pr  otective Actions (SCAPA)
Temporary Emergency Exposure Limits
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