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3 (0] Take a Tour
= Welcome to a Quick Tour of HPAGC On_Line Help
=] Cwick Tour 1: Opening HPAC 4 for th
% =] Quick Tour 2: Creating Mew Project F
gQukaDurS'Ca\culatmgaRe\ease January 2008
(1 Basic Goncepts Defense Threat Reduction Agency (DTRA)
=] Basic Concepts
=| Incident Releages and Scenarios
=| Software Configurations
=| Dynamic Modes
=] Static Puffs
=| Run Modes
=| Hazard Areas and Prohability of Effec Welcome to HPAC
=| Atrospheric Transport
=] Environmental Data : - f - : f
S Mass Consistent Wind Fields Hazard Prediction and Assessment Capability (HPAC) is a counter proliferation, counterforce tool that predicts
gmmrmgme HPAC Settings the effects of hazardous material releases into the atmosphere and its collateral effects on civilian and military
= Project Files populations. HPAC assists warfighters in destroying targets containing weapons of mass destruction (WhiD) and
({3 Program Operation responding to hazardous agent releases. Itemploys integrated source terms, high-resolution weather forecasts and
=] Basic Operations particulate transport algorithms to rapidly model hazard areas and human collateral effects.
=| Progress Dialog
g R':Eihfa”bsem‘amg HPAC estirmates the NBC hazards associated with releases from either faciliies or weapons, HPAC predicts
= Where Dialog MNEC hazards from incidents such as the following:
=] Military Grid Reference System . MNuclear Facility Accidents (Chernobyl, Ukraine)
% IDH_Datum . Muclear Weapon Explosions (Hiroshima, Japan)
= E”i"eﬁa‘bﬂans"e’se Mercator Syste e Nuclear Weapon Incident/Accident, "Broken Arow” (Palomares, Spain) —
=] Motes Ta . Radiological Weapon Incident
=| Garetteer Basics
) Text Editing e Chemical Facility Damage (Bhopal, India)
= Dimensioned Data and Units . Biological Facility Damage (Sverdlovsk, Russia)
() Editars . Chemical Weapons (Kamasiyha, raq)
HPAC Editars . Eiological Weapons (Yokosuka, Japan (alleged use by Aum Shin Rikyo))
[ Project Editor
Froject Editar (Qverview) . . .
Project Editor Window HPAC was designed to be used by two types of users, operational and analytical
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=] Quick Calculation

Detailed Model

=| Advanced Model
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=] What the Output Graphics Mean
= Using the Customize tabs
=] Customizing the Quick Calculation
= Customizing the Detailed Model
=] Customizing the Advanced Model
[0 Exarnples of CBFAC Usage

Rough Estirmate for a Confined T:

| Guick Calculation of a Generic Ct

Quick Calculation of a Specific Ct
Customized Calculation of a Carr
Quick Calculation of an Unconfing
Customized Calculation of an Un
Detailed Calculation of a Confine
AMaore Complextincident
Running the Analyst Mode - STEF
CBFAC Mode| References

FAC
=] Industrial FACilities (FAC)
=l

=

E

Edit Dialog

] Hiowe IFAC Works

| Getting Started in IFAC

] Choosing an IFAC Model
| Damage Category Model
Guick Calculation

o e dn Tk

Incident Models - Introduction

This section describes how to define a hazardous source using an incident model. HPAC lets you describe
an incident in terms of Whers, What and When. One of HPAC's integrated incident models then calculates the
associated NBC material release. HPAC includes the following incident models {also called source term
madels):

ChemicallBiclogical Facility Damage (CBFAC )
Industrial FACIlities {IFAC)

Industrial Transportation {(ITRANS)

Muclear Facility Release (MFAC)

ChemicalBiological Weapon (CEWFM)

Muclear Weapon (NWPN) SE

Muclear Weapon (NWPN) - (HPAC Special Release only)
Muclear Effects Module (MFX) - (HPAC Special Release only)
Muclear Weapon IncidentfAccident [Ny

Missile Intercept (MINT)

Radiological Weapon Incident (RVWEPR)

Smoke (SMOKE) - (HPAC Special Release only)
Anaktical Incident

With the exception of the Muclear Weapon Explosion, Nuclear Facility Accident and Analytical incident
models, most incident models reuse the Where and When (tab) dialogs previously described in Program
Operation

The What Tab

The following summary of information shows you how to work your way to the What dialog. Steps 1-4 below

anmblta all incidant madale Sohcamant ctanc will van: camawhat far tha Moclaar Weaanan Fynlacian Kiclaar
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Transport Model - SCIPUFF
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Incident Releases and Scenarins &

=1 Software Configurations Atmospheric Transport
=| Dynamic Modes
= Static Puffs HPAC's atmospheric transport model is called SCIPUFF. Itis an advanced Lagrangian, Gaussian puff

=] Run Modes B model that uses second-order turbulence closure techniques to relate the dispersion rates to measurable

[E] Hazard Areas and Prabaility of Effec turbulent velocity statistics. The closure model provides a prediction of the statistical variance in the

Amasphenc Transport concentration fisld, which can be used to estimate the uncertainty in the dispersion pradiction resulting from the

=| Environ | D . .
% Mass Consistent Wind Fields inherent uncertainty in the wind field.

=| Tailoring the HPAC Setlings

5] Project Files The standard Gaussian puff representation has been generalized in SCIPUFF to include a complete moment-

1) Frogram Operation tensor description, i.e., including the off-diagonal moments, which provides an accurate treatment of wind shear

=| Basic Operations distortion. Inthe presence of inhomogensous velocity fields, the shear distortions and turbulent dispersion

= ;’g%ﬁig’e‘fgim increase the size of an individual puff so that the local conditions at the puff centroid are no longer an accurate

S When Tan g representation erthe entire puff_. SCIPUF_F employs_a s_phtt_mg algarithm, which divides a puff into_ two smaller

) Where Dialog puffs when the size exceeds a given criterion. The criterion is based on the resolution of the velacity field, and the

2| Military Grid Reference Systerm algorithm is applied for each of the coordinate directions separately. The splitting procedure is designed to
IDH_Daturn maintain all the puff moments while reducing the overall size and the off-diagonal moments

=| Universal Transverse Mercatar Syste
Mates Tab A spliting algorithm can easily produce exponential growth in the number of puffs unless overlapping puffs are

= ?:;ESSITILEES'CS merged. SCIPUFF provides an efficient merging algorithm, based on an adaptive multi-grid scheme. Briefly,

; Dimensioned Data and Units each puff is allocated to a particular grid box in a multi-level grid, where each increase in the grid level reduces

(Eoitors the grid size by a factor of two. The grid itself is only refined where it is required, so that relatively fine grids can

HPAC Editors be used with minimum storage. Multiple puffs in a single grid box are described by a linked list, and the check for
[ Project Editor merging is only applied to puffs within neighboring grid cells. The actual merging criterion is basad on the
[5] Project Editor (Ovarview) averlap integral betweaen puffs, but the multi-grid allocation technigue greatly reduces the number of puff-pairs that

=] Project EditorWindow need to be checked at each time step.
=] Project Editar Hot Keys

Multiple Project Editar windows ) _— )
= Incidents Releases and Projects As a further enhancement for efficiency and ease of use, SCIPUFF uses an adaptive time stepping scheme,

Define and Edit Incidents inwhich each puff determines its own time step. The step length is determined by the turbulence time scale,
=] iew Menu Functions advection velocity, shear distortion rates, and other physical processes, so that the step length increases as puffs
Map Display and Edit Functions growi larger and time scales increase. The model can accommaodate short steps for puffs near the release

| Map Ovarlays location, while using longer steps for older puffs.
Project File Management
=] Editing Project Parameters
=1 Compute Results
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Urban Dispersal - Gaussian Puff (sequential
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o o we v e | I¥0@N Dispersion Model (UDM)

Layout Tab =
=] Hazardous Materials Tah The Urban Dispersion Model (IUDM) is a fast deterministic model that accurately calculates the dispersion of
=] Warhead Tab airborne contaminants within urban environments. The model adopts a Gaussian puff approach, whereby a plume
=] Weather Tab is represented by a sequence of puffs. For example, an instantaneous release is modelled initially as a single
puff that moves downwind, whereas continuous releases and moving sources are effectively modelled as a
succession of timed puffs (of wvarying size if necessary).

=] Getting Started in Urban
= Urban Incident Models
=] URBAN GEDIS
How Urhan Works
=] Edit Dialog
Micro EBWIFTISPRAY (MSS)
=] MSS Properties Dialog
Yisualizing Urhan Data
=] Urhan Overvigw
Urban Dispersion Model {UDMy
Urhan UIDM Properties Dialog
=] Urban Wind Model L)
g LM Properties Dialog
(A ITRANS
% Industrial Transportation ([ TRARS)
=i Edit Dialog
=] Howr ITRANS Warks
Getting Started in ITRANS
=] Choosing an [TRANS Made|
Darnage Category Model
=] Guick Calculation
Defining the Transporation
=] Defining the Incident
Calculating the Expulsion
=] Using the Customize tabs
Customizing the Quick Calculation
=| Hazardous Materials Tab
Incident Tab
=] Weather Tab
=] Exarmples of ITRANS Usage
[0 Muclear Effects M
Agent Tab
|
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Micro SWIFT/SPRAY Urban Dispersal
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(=1 USIOHGNY 1  aruranon MSS within HPAC
=1 Layout Tab e
=] Hazardous Materials Tab WSS is fully integrated into HPAC, with interfaces providing MSS with source definition from HPACTool,
=] Warhead Tah larger scale meteoralogy from SWIM, urban structures data from the Geographic and Environmental Database
=] Weather Tab Information System (GEDISY, and user choices from the HPAC GUI (urban button). MSS then creates a nested
[E) Exatmnles of IFAC Usage high resolution inner subdomain, centered on the source location, wherein MSS wind and T/D calculations are
performed in order to produce 3D concentration and dosage fields which are saved for HPAC output
= Getting Started in Urban Farticles/concentrations leaving the MSS subdomain are converted to puffs in a more coarsely gridded buffer
Urhan Incident Models region surrounding the MSS domain and then passed to SCIPUFF for further T/D calculations at the larger scale
g LURBAN GEDIS To display the MSS high resolution concentration and dosage fields graphically within the urban subdomain,
Hows Urban Works MSS has been interfaced with the HPAC plotting capability. Sarmple results for an MSS/HPAC calculation for
Edit Dialag Oklahoma City are shown in the following picturs.

=1 Wisualizing Urhan Data EoHEAC.5.00 Alnke: DKL _JOP 2SS

=] Urban Overview Ll

=] Utban Dispersion Model (UDMy Dl & k 7
=] Urban UDM Properties Dialog Instivnt Duflnldan

=] Lirban Wind Model (L) WD Usage ———

=] Lt Properties Dialog

(0 TRANS &
[=] Industrial Transportation (TRANS) 2 2
=1 Edit Dialog
=] Howe ITRANMS Works %
Getting Starled in ITRANS

=] Choosing an [TRANS Model
Dramage Category Model

=] Quick Calculation

Defining the Transporation

=] Defining the Incident

Calculating the Expulsion

=] Using the Customize tahs
Customizing the Quick Calculation
=| Hazardous Materials Tab

Incident Tab
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GEDIS Urban Database
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Buildings
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E|LayoulTan 0 The GEDIS Urban Database contains complex 3D building data that has been processed to meet the
=] Hazardous Materials Tah

S warhead Tab requirements of client applications. For the benefit of the HPAC dispersion and meteorological models, the
i weather Tab following processing steps are applied:
=] Examples of IFAC Usage

1. Removal of objects with small footprints, such as lampposts that wiould have minimal affect on dispersion
‘What's Mew in Urban results

Geffing Started in Lrban 2. Simplification of complex buildings to optimize the database for query speed whilst retaining an
Lirhen Ineident Models apprapriate level of dispersion madelling accuracy

3. Construction of composite buildings by merging overlapping building footprints. Both higher building
= Edit Dislog sections and enclosed spaces are modelled as additional building parts

=] Micra SWIFTISPRAY (MSS)

g MSS Properties Dialog

=1 Visualizing Urban Data

=] Urban Cwervigw

Urban Dispersion Madel {UDM)

=] Urhan UDM Properties Dialog

=] Urban Wind Model L)

=] LWV Properties Dialog

LA ITRANS

% Industrial Transportation ([ TRARS)
=i Edit Dialog

=] How [TRANS Works

Getting Started in ITRANS

=] Choosing an [TRANS Made|
Darmage Category Model

=] GQuick Calculation

Defining the Transportation

=] Defining the Incident

Calculating the Expulsion

=] Using the Customize tabs
Customizing the Quick Calculation
=] Hazardous Materials Tab

Incident Tab
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Biological Agent Toxicity and Infectivity
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=] Cell Ghd ¥
[£] Cell Editing ]
[£] Column Operations
] Station File 110
Scattered Stations Dialog
Iweather File Editor
[£] Weather File Editor Window
|=] File Menu
[g] Editmenu
|=] Wiew Menu
[g] Column Menu
] Cell Grid Operations
[£] Cell Grid Operations
5] Cell Editing
Column Operations
() observation Files
2] Ohservation Files Structure
Surface File
rofile File
‘Weather File Aftributes
ile 1O
Log File Viewer
[['weather Data Selection
Meteorlogical Data
[£] Terrain and Land Caver Data
=] Weather Data Selection
m Understanding HPAG Flats
Footprint Plots
Prediction Uncerainty
Default Plots
Summary Plots — Casualties
Summary Plots — Fatalities
Casualty Table
Summary Plots from Dual Runs
Chermical Agent (CYWPN, CFAC) Haz
Industtial Chem i

MBC Human Effects and Related Plc

Toxicity Level Contour Definitions

Human Response Options Dialoy —

Mo More Puffs

I Sources of Weather Data

[=1 HPAC Meteorolonical Data Server f)M b
|

Help

-Biological Agent Toxicity

The biological agents included in HPAC include anthrasx, botulinum, and staphylococcus enterotoxin B, Biological
agents may produce either predominantly lethal or incapacitating effects. The lethality of the agent is the relative ease
with which it causes death in a susceptible population, and depends on such factors as virulence and pathogenicity.
Wirulence is the relative severity of the disease produced by the agent. Pathogenicity is the capability of an infectious
agent to cause disease once the required dose level has been achieved. Biological agents, such as anthrax and
baotulinum, normally have lethal effects

The incapacitating agents usually do not kill healthy adults, but could cause death in high doses or in susceptible
populations. The virulence of these non-lethal agents is much lower than the wirulence of lethal agents. An example of
atypical incapacitating agent is staphylococcus enterotoxin B, which is often implicated in food poisoning. Still,
exposure to this agent in a tactical environment could result in massive doses that cause death.

Toxicity

Taoxicity is a measure of the quantity of a substance required to achieve a given effect. The median lethal dose
describes the degree of toxicity of a substance. HPAC uses dosage levels as an effects-contour level to express the
range of a hazard area. The dose is the amount of the hiological agent that the body takes in or absaorbs.

Biological agents are inherently more toxic than chemical agents on a weight-forweight basis and can potentially
provide broader coverage per pound of payload than chemical agents. They are also potentially more effective
because most are naturally occurring pathogens, like bacteria, viruses, fungi, and toxing. Biological agents are
self-replicating and have specific physiclogically targeted effects In contrast, chemical agents are manufactured
chemicals that disrupt physiological pathways in a general way

Surface Dose

Faor biclogical agents, various LCt and ICt contours are available. These default contours are intended for quick,
approximate estimates of hazard effects. HPAC also allows definition of contours specific to the user's application
Since the respiratory route is the most likely to cause casualties, doses of biological agents are quantified in terms of
concentration time (CE), similar to chemical vapor or aerosols

LCtocis the dosage of a biclogical agent that is lethal to xo% of exposed, unprotected personnel

Other HPAC default contours include ECtyy or ICEyy contours which represent dosages that are Effective or
Infective tow% of exposed, unprotected personnel.
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Plume Dynamics
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=] Yertical Slice Tool HPAC Anlmatlon

é Specifying Casualty Tables

% Specifing Contours ! HFAC does not create animation files but instead creates a set of image files that many standard animation

= ngCW!”g g?”t‘”“r;”p“':_"mwez software packages can turn inta animation files. The selected plot is generated at each of the specified times.

pecifing Display Properties Each plotis sequentially added to the existing HPAC map display and an image file is created of the resulting

Speciting Animations display.

=| Specifying Effect Circles

% Specifying Locations HFAC also allows the user to view or playback previously generated animations. An animation consists of a

=] HPAC Output Owerlays header file which lists the images files and the set of image files themseles. The header file is a simple ASCI

=] HPAC Dutput Overlay ltem file (default name flename alg) containing a list of the image files, one per line, in the format Exportimagefiie where

= E:;;;?;EE‘PAC outot imagafile is the name of the image file without a path specification. All other lines are ignored by the Animation

3 Bxport Formats Viewer. Images are replayed in the order specified in the header file. The header file and image files must
Ohscuration reside in the same directory.

=| Existing HPAC Cwverlays = =
(@ Incident Madels
Incident Models - Introduction
() chemical and Biological FAGIlities ( | || stop | | Fist H Previous H Next || Last | Load... ” Delete

% Getting Started in CBFAC
= Damage Categary

=] Guick Calculation U238TN{Integrated Dose)
Deetailed Model NWPH Radiation Dose

=1 Advanced Model 22-Apr-04 17:15:397 (3.999722 hr)

Pre-calculated Source Term ) cGy (rad)

ook 620.0
HLps0/60 410.0
[E50% Vomiting 240.0
[ ]combat Emer Risk 126.0
[ lcombat Mod Risk 100.0
[ Jcombat Negl Risk 750

=| Defining the Target

Cefining the YWeapon

=| Calculating the Expulsion

‘What the Qutput Mumbers Mean

=| What the Qutput Graphics Mean

=| Using the Customize tabs

=| Customizing the Quick Calculation

=] Customizing the Detailed Madel

=| Customizing the Advanced Model

() Examples of CBFAC Usage
Rough Estimate for a Confined T:
(=] Quick Calculation of a Generic Ct
|| Quick Caleulation of 3 Specific Gt
Customized Calculation of a Con
=] Quick Calculation of an Unconfing ¥
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Hazardous Matetials Tab ROUgh Estimate for a HazMat Truck
wiarhead Tab
Weather Tab
= Examples of IFAC Usage Scenario: Vou waniio gel a very rough eslimate of the worsf-case downwind collateral effecis of a terrorist
] Urban affack against a HazMat truck. The only thing you know aboul the fruck or its contents is that the maferial
What's New in Urban being iransparied is sulfur dioxide. The type of aliack expecied is with a few pounds af high explosive
Gefting Started in Urban
ﬂ;“;ﬂ,l,”;‘;';f;"“”“'S Approach: Use the Damage Cafegory model
Howw Urban Works
Edit Dialog
Micra SYWIFTISPRAY (MSS5)
M55 Properties Dialog
Wisualizing Urban Data
Litban Owerview
Urban Dispersion Model (D)
Urban UDM Propertties Dialogy © Quick Calcutation
Urban Wind Madal (L) oo Vehicle:
LW Properties Dialog T E——
([0 ITRANS release computed
=] Industrial Transportation (TRANS)
Edit Dialog
Ho [TRANS Watks
Getting Starled in ITRANS
Choosing an ITRANS Model
Dramage Category Model
Quick Calculation
Defining the Transporation
Cefining the Incident
Calculating the Expulsion
Using the Customize tabs
Customizing the Guick Calculation
Hazardous Materials Tab MC-331 High Pressure Tank
Incident Tah
‘Weather Tah
Examples of ITRANS Usage:
Muclear Effects Mix
Agent Tab
|
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AEGLTEELIERPG Tab
Effects Tab Liquid Pool Parameters Tab
D & Physical Tah

Material Editor Window L
PIot Propertias Tab The Liquid Pool Parameters Tab i5 used to set properties specific to a liguid poo! release
=1 Reference Manager
1| Release Editor Release Edit
Release Editor
Customized Properties F Common || Liquid Pool Params |

Specification Tah Location r Specification
Camrmon Tab

Caontinuous Parameters Tab
File Parameters Tah

Instantaneous Parameters Tah X |1.0 EIZI

=] Liguid Pool Pararneters Tab

hoving Parameters Tab ¥ |10 EIZI

=| Stack Parameters Tab
(L) Pt Editor 7 I:D
=] HPAG Output
=] HPAC Output modes
HPAC Cutput types Mass: |10.0 ky
HPAC Cutput field definition
HPAC Output Class data
HPAC Cutput Category data
Contour definition
Location definition
Display definitions
HPAC Cutput Button
Default action
HPAC Cutput Specification
Summary plot specification
Custom plot epecification
Specifying Horizontal and Yertical £
Werical Slice Tool
Specifying Casualty Tables
Specifying Contours Size Group
Specifying Contour Population/Ares:
Specifying Display Properties
HPAL Animation v

| 3

Size

| OK || Cancel || Help ‘

Mass: Total mass of material to be released. Mass units are taken from the material definition

X: Lateral spread of the liauid pool in the X direction

F For Help, press Fi
-
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ﬁ Exercising the Map Editor
Cther Sources of Map Data
Installed Map Projects
Map ProjectTips

1) Materials Editor
Additional Physical Tak
AEGLUTEEL/ERPG Tah
Effects Tah
1D & Physical Tab
Matetial Editar Window
Flot Properties Tah

Gustomized Properties
Specification Tah

Gommon Tab

Continuous Parameters Tah
File Parameters Tah
Instantaneous Parameters Tab
Liguid Fool Parameters Tab
Moving Pararmeters Tah

1) Flat Editor

=] HPAL Cutput
HPAC Output modes
HPAC Output types
HPAC Cutput field definition
HPAC Cutput Class data
HPAC Cutput Category data
Caontour definitian
Lacation definition
Display definitions
HPAC Cutput Button
Default action
HPAC Cutput Specification
Summary plot specification
Customn plot specification

=4 wartical Slirs Tanl
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Specifying Horizantal and Vertical £ v

Stack Release
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Stack Parameters Tab

The Stack Parameters Tahb is used to set properties specific to a sfack releasa

Common | Stack Params
Location ( Specification

Particle.Droplet Distribution
retrmsion: [Log rormal [~
Mass Mean Diameter: l:l]

Mass Sigma:

Duration/Rate

Duration: [30.0
Mass Rate: |0.1 kg/sec

Stack

Diameter: ’1.07 EE

Exit Temperature: |60.0

Exit Velocity: (2.0

| OK || Cancel || Help ‘
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l*<AEGL/ERPG/TEEL Tab

~

This tab allows the user to view, enter, andfor modify Acute Exposure Guideline Levels (AEGLs), Emergency
Response Planning Guidelines (ERPGs), and Temporary Emergency Exposure Limits (TEELSs), for materials.
This tab has tabs along the left edge for each of these.

Traditionally, only one set of guidelines has been used in HPAC. If AEGL values exist they should be used,
otherwise use ERPGs, or TEELS,. The interface will only allows you to input the values in parts-per-million {(ppm}
since that is how most levels are defined. The equation to go from ppm to mg/m3 is:

mg/m3 = (ppr)(molecular weight)/24.45
And the equation to go from mg/m3 to mg-min/m3 is:
Mg-min/m3 = (mg/m3)(Defined Exposure Duration)
For AEGLs, the defined exposure durations can be 10-min, 30-min, 1-hr, 4-hr, and 8hr.
For ERPGs the defined exposure durationis 1-hr.

For TEELSs the defined exposure duration is 15 minutes

Viewing and E g AEGLs
By selecting the AEGL tab on the left side of the AEGL/ERPG/TEEL Tab of the Material Editor, the user can
view and edit AEGL values for the currently selected material.

Material Editor

Material Reference Help

| 1D &Physical | Add' Physical | Effects
AEGL

TEEL |
ERPG AEGL-1

Time (min) mg/m3
10.0012 |0.006876074
0.00068 0.0038964418

AEGLTEELERPG = Plot Properties

mg-minim3
10.06876074
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i Precalculated Source
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Location: refers to weapan
placement. For confined
targets this is the position
relative ta the structure. For
unconfined targets this is
the weapaon position
relative fo the agent

- containers.
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[ Where | What | When | Notes |
Model Input
Target
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Weapon

Warhead: Location:

2000 Ih GP PGM [+] [MearTarget
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Strike Condition

|v|

Compute
|
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Not Available
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Facility: Storage

[ Where | What | When | Notes |
Model Input

Target Total: | 3370.0 [m3 =

Burst Room volume known
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1 Advanced Model Weapon
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Total Viahle Mass Expelled
refers to the airborme Interior wall: | 12.0/ |Kgim2 hd

mass. |

Exterior walk 12.0 [kgmz  |+]

Loose Dust Swept-Up

{Loose) dust and debris: | 0.0 kg [~]

Total Damagd

@ Interior ) Exterior

Tye: |arctitectural | v |
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-+ Chemical/Biological Facility Incident Edit

defining the incident,
although run times can be
' as long as two minutes

Name: |CEFac
[‘where | what | When | Notes |

Model Input
) Damage Category Target

o 2 ili 3 i a
3 Quick Calculation Agents: acility Type: Construction Type:

Confined 1 [ANTH_WET |+ rage | |Light Steel -
) Detailed Model

(nonej -
Weapon

) Precalculated Source Warheads: Location; "i’::“"'i“'
i 1 2000 Ib GP PGM w | |Inside Target |+ Q.gf
Advanced calculation: The 2 o) hd |(one) h Weather
Advanced Model has the
highest level of modeling Expulsion
sophistication and gives
you ruch rore flexibility in

Agents: | ANTH_DRY : Viable Airborne

Total Mass Expelled {kg):
Viable Mass Distribution Agent Vapor (kg

Not Available
Agent Aerosol (ko)
® Layout ' Damage State i 9 (ko)
z2 - Viahle Spilled/Pooled
w1 e|® o 8100 Pool Mass (kg):
w2 e bid
E g Destroyed Release
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) Quick Calculation o
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Damage
) Advanced Madel ) Mass: [ 1so.offly  [+]
2 Light
) Precalculated Source ® Moderate
Info ) Severe
Total Viable Mass Expelled ) Total
refers to the airhorne
mass.
Output
Viable Airborne
- Total Viable Mass Expelled {kg): I 1.75E-3
Vapor (kg): I o
Aerosol {kg): I o
‘Viabhle Pooled

Pool Mass {kg):

s
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Name: |CBFac

Model

) Damage Category

® Quick Calculation

I Detailed Model

) Advanced Model

J Precalculated Source

Info

Input
Target
Confinement: Agent: Container: Arr: it:
Unconfined |~ | BRUCELLOSIS || |UserDefined [+] [ndwidual [~]
Weaplmv
Warhead: Location; .
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Output

Total Viable Mass Expelled (kg):

Viahle Mass Distribution
‘Viahle Agent Vapor {kg): puialiable

=200
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= | o100
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| € o

Agent Burned (kg): 110 100 1,000
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Name: |CEFac

[ Where | What | When | Notes |

Model

aFiref I Damage Category

) Quick Calculation

(@ Detailed Model

) Advanced Model

I Precalculated Source

Info

The graphic illustrates the
level of damage to the
structure.

Total Viahle Mass Expelled
refers to the airhorne
mass.

Input

Facility Type: Construction Type:
| - | |Storage | - | |Light Steel | - |
Weapon
Warhead: Location: =
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Predictions
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Conclusions

HPAC is a comprehensive, simple-to-use modeling
package (from limited experience by non-expert)

HPAC is integrated with real-time weather data
(DTRA Meteorological Data Server)

Speed of computation and ability to use the stand-
alone package allow testing of many different
scenarios

Facility scenarios will be most useful to BWG users

Urban dispersal model was not tested but may be
extremely useful



