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.:;_; LI- Hotspot Provides Quick Dose Estimates for
L Radiological and Nuclear Releases

e Multiple release scenarios
(explosive, fire, general plume)

e Fully-integrated FGR11
(ICRP26, 30), and 13 (ICRP 60+)
Internal and FGR 12 external
dose factors

e Straight-line Gaussian plume
model

e Standalone version available
via Web download:
http://www.lInl.gov/nhi/hotspot/

e Also can runin NARAC Web
and iClient user interface and
maps




HotSpot Version 2.07

e New Features have
been added to
HotSpot

o Target release date
for Version 2.07 Is
Summer 2007/

Hisispot Blestth Physi

W HotSEot

Version 2
Lawrance Livermore Nafional
Hational Atmosphenc Aelease Advisony Canter (NARAL),
Nonproliferation f Amms Contral § Intemational Seocurity,
HE“'néisim

Hazards Conbol Depatamant

Stewen G. Hemann, CHP
e-mail. shomana@ilal.qow
phona: (HZ5) 473-4362
www lind.govinhithotspot

Thar raack: vz procuced ol tha Usivacily of Calfomia, Lvesrcs L reos Flabonal Laboratong [UIC LLHL) wnde conbuect ne, W-TS05EM G243 [Contiact 4E) betvasan the
LIS, Diepadraan of Erergy [O0E | and The Ragents of the Linivecty of Calivmis [Unneersiy) for e opsnstion of UC LLAIL TMWFHMFMJBW«U
reserved wrads: Conbect 40 pubjact bo e sestrotion s sgresd wpon by the DOE snd Uneversidy o slovesd under D0E Acaquesiion Letb 5741

OECLAHER
s el vl D2panesd 53 A SO0 ol becds sporeied by an agency of e Unded Sisies Govenment. Mether e U neod States G ot n Ba Universds of
Cabloiia it o) O Hetsd ervghingees, Nahes iy waltanlp, evprectd of ingliad, of St &g Rabiily of reiporaibdty o the Boouecy, congisienst, of uieluness of sy
whoanation, e sl produd, o proast divkeoed, o gt that 13 ubs veould el e Sl phe e gtz qi’nm:l-mmwrp-ﬁ::m

preducts, paocus, or cervca by ade rire, hademak, mardsc ke or oltereaos doss nol & ot gl irvcarg be
Eha Ll rited S1sles Giovsarrent o tha Lirsssinty of Calfraris. Tha viswes sred oprdons of suthoer sspeesesd herein do mok rme:r-ri:.' H‘ﬂw:ﬂwlhuﬁhurﬁwﬁldn

Dioremprarsmnd or e U niwersty of Calfomis, e shal nok b usesd For sdhwsdtying of product sndocisment purpaas,
MOTIFACATION OF COWMMERCLAL LISE

(Coarreeicasieation o ik ot b peshaabed vl rolipg Fe Dasaiment of Enssgy [D0E] o Lisencs Liseinone Hatboral Laboialon [LLMLL




New HotSpot Explosion Model

e Improved deposition and
ground shine estimates in o
proximity (within a few 100 . Iy hg;F
m) of the detonation point S “w e

Airborne Source Componen‘r Cloud Dlstrlbu’uon

. :" ; h :
o Users can customize cloud
parameters | 'hm
— Vertical source ) IR
distribution
— Scale cloud height o
calculated using Church
formula



Hotspot Expanded Source Term Description

Controllable parameters:

— Material at Risk (MAR)
— Damage Ratio (DR)

— Leakpath Factor (LP)

— Airborne Fraction (AF)

— Respirable Fraction (RF)
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Respirable Source Term =
MAR « DR » LPF = AF « RF

Wihere:
MAR = Material at Rizk

Respirable source term =

MAR x DR X LPF x AF x RF

DR = Damage Ratio
LFF = Leakpath Factor
AF = Airborme Fraction
RF = Respirable Fraction




Mapping HotSpot Plumes in Google Earth

* HotSpot plume files can be
displayed on Google Earth global
maps

e HotSpot plume files (.KML),
automatically invoke Google Earth
and zoom to the user-input Lat/Long
and display select contours

 Contour options include Contour Plots - Mapping Files
— General and Explosive release :
models P TEDE Contour File {.KML)
e Dose Deposition Contour File {_.KML)
* Deposition

— Nuclear explosion [ Contour Options
» Fallout dose and dose rate

* Prompt nuclear effects
— Blast
— Thermal
— lonizing




HotSpot and NARAC Dose Conversion Factors Being
Updated with DCFPAK 1.6 Values

e Using new ORNL dose conversion factor data base:
DCFPAK 1.6:
— Age dependent: Infant, 1-yr, 5-yr, 10-yr, 15-yr, adult (adult is
used by HotSpot)

— Particle size dependent. AMAD 0.001, 0.003, 0.01, 0.03, 0.1,
0.3, 1, 3, 5, 10 micron (1 micron only is used by HotSpot)

— ICRP26 or ICRP60 tissue weighting factors
— FGR11/ICRP30 or FGR13/ICRP66 biokinetic models
— 30-day acute committed inhalation or ingestion dose

— 50/70-year committed inhalation or ingestion dose (50 yr only is
used by HotSpot)

— External air immersion or ground exposure (FGR12)
« HotSpot allows option for FGR11 or FGR13. Options for

NARAC model runs are currently available only by
LLNL/NARAC staff, not yet by external users.



Hotspot and NARAC Model Resuspension and
Weathering Has Been Updated

Weathering correction factors for nuclear fallout and deposition of
radionuclides. Two options:

« WASH 1400 (NUREG-75/014),

* Anspaugh (Health Physics, March 2002, Vol 82) — newer,
default option

Resuspension options:
— WASH-1400 (NUREG-75/014)
— NCRP Report 129 (Used by FRMAC) — newer, default option

Resuspension included with General model TEDE calculations
— Plume passage
e Submersion
 Inhalation
— Ground shine + weathering
— Resuspension



HotSpot Becoming a DOE “Toolbox” Code

DOE has approved (pending 5 “critical” recommendations)
Inclusion of the HotSpot Health Physics codes into the
DOE Safety Software Central Registry

Five Critical recommendations

— 95th-percentile dose from historical weather data -- requirement of
DOE-STD-3009-94 Change Notice 3 Appendix A, subsection A.3.3
Dose Estimation / Atmospheric Dispersion — Not in version 2.07

— HotSpot User manual/documentation (.PDF) and online help
module

— Formal internal configuration management plan
— Formal V&YV test process

— Problem reporting, evaluation and notification plan per DOE G
414.1-4 level B custom software



Component-based LLNL NARAC Computer
Systems Support External and In-house Users,
Simple and Advanced Models
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Internet/Dialup

External Users
LLNL In-house Advanced

NARAC Web NARAC iClient User Environment
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Simple stand-
alone Models (HotSpot)

NARAC Remote Access System

NARAC Central System

Weather Data I Geographic DataI 3-D Models I



NARAC Web and iClient Software Tools Provide
Remote Users with Access to NARAC 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

= Qutput formats
GIS Shape files

= PDF .,

= HTML/XML IClient
= PowerPoint | = e Wl

= JPG/PNG graphics ('{

= Consequence reports R e

= |Client: Stand-alone
capabilities: Simple Models
and geographical information
displays

111




For more information

12

Web: http://narac.linl.gov

Email: narac@lIinl.gov
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NARAC will host a DOE User Training Course at LLNL, August 15-16, 2007, and
User's Group Meeting to be held at the NARAC facility on August 17, 2007
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