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BREEZE Incident Analyst

What is Incident Analyst?

Emergency response and planning software
for modeling the effects of chemical releases

Addresses three primary hazards
Toxic (atmospheric dispersion of a chemical)

Fire (thermal radiation fluxes and temperature rise)
Explosion (blast overpressures)



Incident Analyst Features

Analyze multiple threats from multiple
release locations

Intuitive interface appropriate for planning or
responding to chemical releases in high
pressure situations

Map displays and drawing tools to aid in the
precise positioning of releases and targets

Incorporates industry standard models
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Features (cont'd)

Source term module for defining release
parameters

Chemical library includes over 150 toxic
chemicals with ability to add new chemicals
or mixtures

Integrated diagnostics checking

Summary and detailed reporting of model
results

Accepts readily available meteorological
observations
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Hazard Types

Toxic gas dispersion

Evaluates toxicity of contaminated air by
modeling the movement and dispersion of a
chemical gas cloud

Fires
Evaluates thermal radiation

Explosions

Estimates the overpressure values from a
vapor cloud explosion
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Toxic Hazard

Toxic hazards are evaluated using industry
standard dispersion models to compute

concentrations at distances downwind from
the source

Neutrally buoyant models
AFTOX
INPUFF

Dense gas models
SLAB
DEGADIS
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Toxic Hazard — Release Types

Neutrally buoyant gas releases
Vertical stack / pipe releases
Liquid spills
Evaporating pools

Dense gas releases

Vertical stack / pipe releases
Horizontal stack / pipe releases
Liquid spills

Evaporating pools
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Fire Hazard

Fires resulting from the ignition of a flammable liquid
or vapor

Types of fires

Liquid pools on land
Confined
Unconfined

Vertical stack / Jet fires
BLEVEs

Computes and displays
Thermal radiation (kW/m?)

Hazard zones for up to three user defined levels of concern
Maximum radiation levels at unlimited user defined receptors / targets

Temperature vs. time charts for confined liquid pools
fires
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Explosion Hazard

Incident Analyst models vapor cloud
explosions which are most commonly
associated with chemical releases using

these two methods:

TNT equivalency
ity

Fuel-air charge blasts

Computes and displays =~ ===
Overpressure hazard zones for up to three

user defined levels of concern
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Incident
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& " { Flashing Ratio I Tile Horizontally
Chemical Meteorology Levels of || SourceTerm | Source Discrete Gridded || Database X Run  Graphical || Single
Concern Wizard Receptor Receptor (R Richardson Number || model  Results H Tite vertically

Incident Objects

Seenario settings
Date/time | Coordinate System | Chemical | | Levels of cancern | Memo |
When did the incident accur?
@ When did the incident occur? Map
Date May  4,2009 [El W"
. Wihile some scenarios da not require the actual date] KdProjecion. 1 J)contours
Local time 7:00 B HH:MMiSS many do. Incident analyst wil use this information tf | & Zoamin g View Edent “Iiegend et
T - determine the stability dlass when metesrologicall| = Zoom Out | $igview Extent All || [ Scare
-ifthe selected stability class is appropriatewhen
data is used
~to help determine the amount of incoming solar
used in evaporation calculations
Please be sure to enter the local date and time whenf
Scenario summary Potential problems
Parameter Setting -] Doubledick onany recordto open theform responsiblefor themess3
Coordinate system | Universal Transverse Mercator (LTM) | | Description(double-dlickto open) Location
Date and tme May 04 2009 12:07:00 & 1 Stoichiometric Concentration shoud be >0. T Chemical datf
pr— E——— & 2 suface emissivity powershouldbe 0. Chemical dat
emical ri-oxyhydride L & 3 Selected wind speed (4.5 m/s), stability dass Meteorology]
Ambient temperature | 68 F & 4 Release duration (1800 seconds) is greatert Source
wind direction 315 degrees
9 Wind speed 4.5mfs

Number of sources |1 =

Humber of receptors | 2500

IONAMNENL 19.07.40

3 34E+03

Incident Analyst Interface
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User Interface

Microsoft XP, Vista, Windows 7
Office 2007 look and feel

Integrated Geographic Information System
(GIS) for accurate placement and
visualization of model objects, base maps,
and results

Text and graphical output

Startup templates to streamline scenario
setup
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Main Navigation

OO PRPE SR - BREEZE Incident Analyst

Incident Map Objects Base Maps
'. OT) a & i ) Bulk Density — | [ Cascade
< ¥ { Flashing Rat S Mt O Tile Horizontally
Chemical Meteorology Lev I of Source Term | So Gridded Database i Run Gr ph al Single
Concern Wizard R pt Receptor (Rf Richardson Number || pModel  Results H Tile Vertically

Ribbon bar navigation

Common and often used features readily
available

Each tab displays different controls specific
to the "work” area.
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Incident Tab

EOOCPRPE&S - BREEZE Incident Analyst

Map Objects Base Maps Reports Help

' Ji_o & & i J A Bulk Density 0 Q | T Cascade
o e & Flashing Ratio ' 7 Tile Horizontally
Chemical Meteorology Lev I of Source Term | So screte  Gridded Database i Run Graphical Single — )
Concern W ard ceptor Receptor (R Richardson Number || Model Results H Tile Vertically

Provides access to all scenario input data Iin
an intuitive layout
Ribbon bar groups

ncident Options Results
ncident Objects Window
Tools
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Incident Window

Primary components are:

Scenario settings

Folders providing access to the most commonly
modified scenario options

Scenario summary
“At a glance” overview of the current scenario

Potential problems

Informational messages, warnings, and errors
alerting the user to potential problems before the
scenario is run
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Incident Map Objects

Base Maps

Incident - BREEZE Incid

Chemical Meteorology Levels of
Cancern

Incident Options

Scenario settings

Source Term
Wizard

Source Discrete
Receptor Receptor

Incident Objects

Gridded

<_. Bulk Density
' { Flashing Ratio
Eﬁ Richardson Number

@' %Cascade
"' | e Tile Horizontally

Multiple

Run
Model

Graphical

Results H Tile vertically

Date/time | Coordinate System | Chemical | Meteorology | Levels of Concern | Memo |

Date

Local time

‘When did the incident occur?

May 4, 2009

1207:00 2 HH:MM:sS

Use current date/time

]

@ When did the incident occur?

‘While some scenarios do not require the actual date and time of the incident, many do.
Incident Analyst will use this information to determine:

-determine the stahility class when meteorological observations are used

-ifthe selected stability class is appropriate when model ready metearological datais
used

-to help determine the amount of incoming solar radiation which in turn is used in
evaporation calculations

Please be sure to enter the local date and time when the incident occurred.

Scenario summary

Potential problems

Double click on any record to open the form responsible for the message.

| |Description{doubl&cli-:ktoopen} |Location jin]

Parameter Setting
Coordinate system Relative
Date and time May 04 2009 12:07:00
Chemical Tri-oxyhydride
Ambient temperature 68 F
Wind direction 315 degrees
Wind speed 4.5m/s
Number of sources 1
MNumber of receptors 2500
Height of interest 0 meters

Stoichiometric Concentration shoud be =0. This is reqi Chemical data

Chemical data
Selected wind speed (4.5 m{s), stability class (D) and Meteorology options
Release duration (1800 seconds) is greaterthan or eq Source D14

Surface emissivity power should be =0.
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Scenario settings

Date/time | Coordinate System | Chemical I Meteorology I Levels of Concern | Mema |

When did the incident occur?

i‘}' , When did the incident occur?
Date May 4, 2009 [k

_ " ‘While some scenarios do not reguire the actual date and time of the incident,
Local time 12:07.00 =1 HH:MM:55 many do. Incident Analyst will use this information to determine:

Usze current dateftime ] - determine the stability class when meteorological observations are used

-if the selected stability class is appropriate when model ready
meteorological datais used

- to help determine the amount of incoming solar radiation which in turn is
used in evaporation calculations

Please be sure to enter the local date and time when the incident occurred.

Scenario Settings — Date/time

The time of the release can be important for many scenarios.

o

o
breeze it



Scenario settings

Dateftime | Coordinate System | Chemical I Meteorology I Levels of Concern | Mema |

Selectthe coordinate system used to definethe modeling domain.

w Which coordinate system do you want to use?
Projection [Uni'uersal Transverse Mercator (LITM) v] o

Model objects {e.g.source, receptors) and base maps reguirelocation
Datum [Wurld Geodetic 1984 v] coordinates. Itis importantto specify the coordinate systemthe model objects
and base maps will be associated with.

UM Zone [16 v] [UTMZDHEMap]

A Relative coordinatesystem, assigns coordinates relative to a specificlocation.
Hemisphere: @ Northern # Sautharn Distance units are meter based.

Universal Transverse Mercator (UTM) coordinates aretypically used when base
maps are used or when modeled results are to be displayed in GISsystems or
Google Earth {TM).

Scenario Settings — Coordinate System

There are two primary coordinate systems that can be used:
Relative

Universal Transverse Mercator (UTM)
Used to simplify the importation of ESRI shapefiles and base maps.
Allows results to be plotted to Google Earth.
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UTM Zone (click on location)
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Scenario Settings — UTM Zone Map

When the UTM Zone Map button is selected, a map displaying the global UTM zones are displayed.

This map helps users identify the UTM Zone their scenario is located.
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Scenario settings

| Dateftime | Coordinate System | Chemical | Meteorology I Levels of Concern | Memo |

Sorthy: @ Name © D © CAs « What is the chemical of concern?
Chemical [Tri—uxyhydride w7 ]
Select the chemical to be modeled from the drop down list box or click the

m— = T "More options..." button foradditional search options,
Molecular weight 78.11 afg-male The selected chemical's properties can be modified in the grid to the leftorin
Boiling point 3533 K the Chemical form which contains additional properties. Changes made to the

— chemical properties in the grid or in the Chemical form only affect the current
Critical temperature 362.1 K Incident Analyst scenario. Permanent changes can be made to chemical
Critical Pressure 48,3 atm properties by making modifications to the chemical database which can be
Critical Valume J5g em*=3/g-mole accessed using the Database buttoninthe ribbon bar above.
Liguid heat capacity 1712 Jfkg-K
Heat of vapaorization 394000 Ifkg
Flammability es

Scenario Settings — Chemical

Each scenario can model a single chemical or mixture. The chemical can be selected from the drop down
list. A subset of chemical properties are displayed. These properties can be changed directly within the
displayed grid. The changes made apply only to the current scenario.

Additional chemical properties can be displayed and modified by launching the Chemical form by clicking
on the “More Options” button or the Chemical button in the ribbon bar.
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Chemical Form .
Options
The Chemical form [] Display selected chemical anly (property edits enabled) Selected chemical @ Name ) CAS # D
dISplayS a” Chemlcal n the Display: [¥] Pure chemicals [¥] Mixtures/ solutions Tri-oxyhydride
included database.
Properties
Ch : | : Chemicl D CAS N Malecular Wt Boiling Pt Critical T .
emlca ro ertles are H Comman = ame alecular c alling c ritical emp.

i ollf'J tpth followi I -
organizead nto the foliowing PSEEV;E?:E“ BRZ001 75-07-0 Acetaldehyde 44,054 283,55 461,15
Categories: Flammability BRZ004 107-02-8 Acrolein 56,065 325.85 510,15

Dispersion Model Specific BRZOOT 107-18-6 Allyl alcohol 58.081 370.23 545,15
‘e Mixture BRZ009 7664-41-7 Ammania (anhydrous) 17.03 239.8 405.65
BRZ017 106-88-0 Butadiene (1,3-) 54,092 268,738 424,989
Common BRZ018 106-87-8 Butane 58.124 272,65 425,156
BRZ022 106-38-9 Butene (1-) 56,108 266,85 419,544
Limits BRZ024 75-15-0 Carbon disulfide 76.139 319 552
BRZ025 630-08-0 Carbon monoxide 28.001 82 132.9
Vapor Pressure BRZ027 7782-50-5 Chlarine 70,806 239.1 417.15
BRZ032 £7-66-3 Chlorofam 11933 334.85 536,55
Pool Evaporation BRZ033 74-87-3 Methyl chloride 50,49 248,93 416.3
BRZ044 75-78-5 Dimethyldichlorosilane 129.06 343.45 518.34
Flammablllty BRZ053 106-89-8 Epichlarahydrin 92,526 389.26 593.3
] ) o BRZ054 £4-17-5 Ethyl alcohal 46.07 351,45 516,25
Dispersion Model Specific BRZ0S7 75-00-3 Ethyl chloride 64515 28542 4603
BRZ058 74-85-1 Ethylene 28.05 169,44 282.4
Mixture BRZ062 75-21-8 Ethylene oxide 44,054 283.77 468.81
BRZ064 7782-41-4 Fluorine 37.997 84,45 1443

BRZ065 50-00-0 Formaldehyde (anhydr 30.03 253.95 76147 -
4 LI k

QK ] [ Cancel ] ’ Help
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Scenario settings

| Dateftime | Coordinate System | Chemical | Meteorology |Lew.=-_|5 of Concern | Memo |

Set the weather conditions at the time of the incident. \')\r“ Weather conditions at the time of the incident.
e

P Value ks Mostreleasescenarios require informationabout themeteorological conditions

Temperature it} F at the time of the incident.

Pressure 1 atm

Relative humidity 50 o Knowledge of the ambient conditions help prevent unlikely scenarios from being

modeled.

Wind direction 315 degrees

wind speed 45 mis ‘When a new scenario is created, typical "worst case” meteorological conditions
- - are set (e.g., 1.5 mfs wind speed and F stability). These conditions can be

Anemometer height 10 meters changed inthe grid to the left or withinthe Meteorology form. Maodel ready

Inversion layer height 0 meters [e.g., specify stability category) or observational (e.g., cloud cover) data can be

Stability class o specified within the Meteorological form.

Surface roughness 0.1 meters

Scenario Settings — Meteorology

Meteorological data is required for most scenarios. Only one meteorological condition representative of the
conditions at the time of the release is modeled. The parameters displayed in this folder are the basic
“‘model ready” conditions and can be edited directly in this form.

Observational meteorological conditions can also be modeled. Observations are converted to model ready
data automatically by Incident Analyst.

More detailed options are available by opening the full Meteorological form.
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Meteorology

Parameters

Ambient conditions at time of release

Inversion layer

Temperature &3 F Wind direction 315 deg ! 499
Relative humidity 50 % Wind speed 4.5 m/s
Pressure 1 atm Anemometer Ht. 10 meters 0 meters
Surface roughness (7)) Select from list @) Enter a value
] Nane
01 meters
Atmospheric stability
Selectthe method of dassifying stability U::gble ;t?gle
@ Stability class Stability dﬂass
" Tnverse Monin-Obukhoy length ‘ Meteorological observations
A C ] E F
Selected value: D Metecrology
Data Source I Station | Parameters
oK l ’ cancel ] ’ Help Ambient conditions at time of release Inversion layer
Temperature &3 F Wind direction 315 deg ! 499
Model ready meteorol 0g ical data Relative humidity 50 %  Windspeed 45  m/s
Pressure 1 atm 0 meters
] Nane
Cloud cover Main doud layer Ground condition
Selectthe sky cover condition that best represents the High @ Dry
amount of doud cover at the time of the release. i
) Wet
b Mid
U @ Ssnow
Low
QK l ’ Cancel ] ’ Help l
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Scenario settings

| Dateftime | Coordinate System | Chemical | Meteorology | Levels of Concern | Memo |

LOC type: [Tnxicity v”MDre Dptions...]

4 |Levels of concern | Color
ppm
Lower 200
Middle 500
Upper TR0
Averaging time 1 seconds

Height of interest set to: 0 meters

D specify the levels of concern.

Each scenario modeled can model up to three levels of concern (LOC) for each
hazard (toxicity, overpressure, thermal radiation) evaluated. An LOCis a
threshold value above which a hazard might exist.

For each LOC modeled, Incident Analyst will estimate a hazard zone where the
chemical concentration, overpressure, and/or thermal radiation are predicted to
exceed that LOC at some time after a release begins and at the specified height
of interest.

LOC's for each hazard type and the desired averaging time can be defined in
area to the left. The height of interest and certain model specific options can
be set inthe LOC form accessible by clicking on the LOC button in the ribban
bar.

Scenario Settings — Levels of Concern

Up to three LOC’s can be specified for each hazard type.

One averaging time can be specified.

One height above ground level can be specified for the receptors.
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Scenario settings

Scenario memo f description

You can type in notes regarding the incident that is being modeled in
this box, These notes will get saved with the scenario archive file and
can be referenced when revisiting the scenario at a later date.

| Dateftime | Coordinate System | Chemical I Meteorology I Levels of Concern | Mema |

While a memo is not required to run a scenario, it can be useful to document
the specifics and assumptions regarding theincident. This memo will appear

Enter an optional memo to describe this scenario.

in the sceanrio’s output summary report.

Scenario Settings — Memo

An optional memo can be included with each scenario.

o
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Scenario summary

Parameter Setting
Coordinate system Universal Transverse Mercator (UTM)
Date and time May 04 2009 12:07:00
Chemical Tri-oxeyhydride
Ambient temperature |63 F
Wind direction 315 degrees
Wind speed 4,5m/s
Mumber of sources 1
Mumber of receptors | 2500
Height of interest 0 meters

Scenario summary

Provides an “at a glance” overview of the
scenario settings.

Potential problems

Doubleclick on any record to open the form responsible for the message.

| |Descﬁptiun{duubl&didctu open) |Lucat'|on 1D
(% Chemical data is required. Chemical data
Q9 2 At least one source must be defined. Source

Potential problems

Identifies potential problems with the current scenario,
such as conflicts between time of release and
atmospheric stability.

There are three types of messages:

Informational
4 Warning
@  Error

Double click to be taken to the source of the message
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Adding Sources

One or more sources can be added:
From the main Incident tab
Using the drawing tools in the Map Objects tab

Sources that are to be evaluated for the
toxic threat can be created using the Source
Term Wizard
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Adding a Source
Using Drawing Tools

The Map Objects display
window allows for the precise
placement of sources.

Not critical if modeling a single
source in a relative coordinate
system.

Very useful when combined
with base maps (e.g., images,
shapefiles) or modeling
multiple sources at different
locations.

P & W

Map Objects

Map Objects - BREEZE Incident Analyst - Tri Ohio.hzz

- -
Incident

Base Maps Reports

7334211, 4396397.0 | @

-
e —— '/ Pan o . Ly Select
'ﬁ Options ~ b -S.*vnm Extent & i # ; ' Copy
@, ZoomIn ! lg Selection ~
1 Objects ~ &g view Extent All Color |||Source Term| | Source Discrete Gridded : Dzlete
& Zoom Out | Wizard Receptor Receptor F Ruler
o kel e - e

e Model Objects

Covers
Sources
[7] Discrete Receptors

W GrddedReceptors

FuranFacility

Click to locate
the source

0 Object(s) selected

e
breeze

g Copy Image
@ Save Image
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Adding a Source
Using the Source
Term Wizard

Description/ location:

v Start as a new source or
initialize with an existing
source term wizard scenario

v Specify a source ID,
optional description, and the
location of the source center

Source Term Wizard

Step 1: Description/location

e e

Enterthe location and an optional description for this source.

i@ Create a new source term object

Bxisting source term objects

ID

Description
¥ coordinate

¥ coordinate

MySource

(") Edit existing source term object

Optional description for this source

733452.3 meters
43956328.3 meters
< Back ” MWext = ] ’ Cancel

breeze ’ st

inity/A



Adding a Source
Using the Source
Term Wizard

Source Term Wizard

Source Origination: N
Step 2: Source Origination

. e — ———
Four basic types of source or
release originations:

What type of source is the release originating from?

i@ Tank & release directly from a tank to the plane
) of ground surface.
@) Pipe

1.  Tank .

] (™) Stack

2. Plpe (") Evaporating pool

3. Stack

4. Evaporating pool

< Back “ Mext = ] [ Cancel
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Adding a Source
Using the Source
Term Wizard

Remainder of steps a
dependant on the source
origination and other options

selected throughout the wizard.

These next few slides
demonstrate a chemical
release from a tank.

Tank dimensions are required
to help determine the quantify
of the chemical that has the
potential to be released.

Source Term Wizard

Step 3: Tank Dimensions

e

Describe the dimensions of the storage container.

Thetankis: ™) Horizontal @ Vertical () Spherical
Tank height 35 feet
Tank diameter 10 feet
Volume 77.84 m**3
i) ] e

breeze ’ Ons
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Adding a Source
Using the Source
Term Wizard

Source Term Wizard

Since this release is from a
tank, there is an option to ”
accountfor passive I —
containment of a potential Spl” Describe any diking or liguid confinement.

Step 4: Liquid Containment/Diking

@ It is unknown if liguids will be confined orthere is no physical
confinement. Compute the containment area based on a 1.0cm
liquid depth.

i) Liguids will be physically confined to a specificarea.

meters

< Back ” Mext = ] [ Cancel
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Adding a Source
Using the Source
Term Wizard

Source Term Wizard

How is the chemical stored

within the tank? gt~ Stovage State

—_— __
The state of the chemical as it AIDIEE AR T I
is stored is used to determine (") Liquefied gas (pressurized) The released material is stored as a liquid.
the eventual release (7 Liquefied gas (refrigerated) ;I;L%E;ngﬁifgupn;rn?v;iEt:ad:\;hn?ilgai?‘;:
characteristics. AT T e T greater than the ambient temperature.

(") Compressedgas

< Back ” Mext = ] [ Cancel
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Adding a Source
Using the Source
Term Wizard

Additional storage conditions
are required to help determine
the quantify and rate of
release.

Source Term Wizard

Step 6: Storage Conditions

e o =

Under what canditions is the chemical stored?

Temperature 753,15 K
Pressure 1 atm

How much chemical is stored in the container?

() Total mass () Liguid volume @ % full by volume
72
Total mass: 49599,648 kilograms

Liquid volume: 56,045 m*=3

Volume percent: T2%

< Back ” Mext = ] [ Cancel
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Adding a Source
Using the Source
Term Wizard

Finally, information about the
orientation and duration of the
release from the tank are
required to complete the
calculations.

Source Term Wizard

Step 7: Release Characteristics

e =

What is the orientation of the release? ) Vertical @) Horizontal

How high above the ground was the center of the release 2 feet

What is the diameter of the hole where the chemical is a inches
being released from?

Select how you would like to determine the duration of the release:

() Assume a 10 minute release (U.5. EPA worst case scenario))
@ Compute duration based onthe storage quantity and emission/release rate.

(™) Specify a duration seconds

< Back “ Mext = ] [ Cancel
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Adding a Source
Using the Source
Term Wizard

A summary of the input and
output data is displayed.

The Back button can be used
to revise previously entered
data.

Source Termn Wizard
Step 8: Results Summary
— - __—d
FParameter Value Units - T BT
Is continuous alse il
Container type Wertical tank () Meteorclogy
Discharge orientation Horizontal - 1 Chemical
Chemical stored as Liquid at ambient cor 1
Mumber of Phases Single-phase () Source
Buoyancy Dense Gas ") Release
Chem. ID UI-5DCDKO0F © Resuits
Chem. Name Tri-ooyhydride
CAS# 999-99-9
Bvaporating pool Yes
Pool area 5604 48 m™2
Emission rate 28181 kilograms/s
< Back ][ Mext = J [ Cancel
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Adding a Source
Using the Source
Term Wizard

A recommendation regarding
the model type is made.

The recommendation can be
overwritten by selecting an
alternative model.

Choosing the Next button will
provide you the option to
transfer computed release
characteristics to the a newly
created source within the
current scenario.

The new source will appear in
the Map Objects window and

can be modified by opening the

source form.

Source Term Wizard

Step 9: Recommended Model

e

You can choose to apply the computed release parameters to and alternative
madel by removing the check in the box below.

Use recommended model

The SLAE model is a dense gas dispersion
model developed specifically to model
heavierthan-air releases over flat temain.
Ise of the model is limited to dense gas
releases or liquid spills that evaporate to a
dense gas.

The SLAB model was developed by
Lawrence Livermore Mational Laboratonye
with funding from the U.5. Department of
Energy, the USAF Engineerng and Services
Center and the American Petroleum Institute
[API}.

< Back ” Mext = ] [ Cancel
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The Source Form

Source- D14 (1 of 2)

Source |5LAB | Explosion IFire

The source form organizes

Descriptionflocation Evaluate hazard

data |nt0 fOIderS. Select thetype of hazard and model you would like this sourceto be
D D14 evaluated for.
Description [¥] Toxicity (dispersion models)

The f"‘St folder (Source) ¥ coordinate 723455 eters Neutrally buoyant gas ) INPUFF () AFTOX

ense gas release
identifies the source and the Yeoordinate 4336332 meters Y e T
- Overpressures (explosion blast models)

hazards it is to be evaluated e

f Thermal radiation / heat (fire models)

or:

1. Toxicity

2. Overpressures
3. Thermal radiation

A folder at the top of the form
will be displayed for each
hazard type selected.

o) (&) @] o) [ ] [
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Source | SLAB

Release type

(™) Jetfpipe (vertical) i) Continuous

() Jet/pipe(horizontal) () Instantaneous

i@ Liguidspill @ Finite duration .0 seconds

(™) Instantaneous

i7) Evaporatingpool

Parameter Setting Unit
Chemical Mame Tri-oxyhydride
Boiling point 353.3 K
Critical temperature 5621 K
Liquid density 835.0 kg/m**3
Ambient temperature 293.15 K
Averaging time @00 seconds
Height of interest i} meters

Liquid spill parameters
Release rate 1.893
Spill area [¥f] Usedefault  |5673.0

Spill temperature 293,18

Evaporation model:  Clewell
Evaporation rate: 16448.05955
Total mass spilled:  50259.15 kg
Evaporation druation: 3055.63

m**3/min

m**2

K

Example

SLAB model

data entry
form

4
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DEGADIS

Release type Ground-evel parameters
i@ Ground-level area @ Continuous Emission rate 45 ka/fs
() Jetfpipe (vertical) Instantaneous Radius 12 meters
(™) Liguidspill (™) Finite duration |0 seconds Temperature 293,15 K

Options | ER Files | Heat / Water Transfer |

Ise variable emission rates (ground-level, finite duration anly)

Release is non-isothermal Parameter Setting Init
Account for the ambient air and ground-to-gas coud heat Chemical Mame Tri-oxyhydride
transfer and thermal effects associated with the condensation - :
of amhient humidity Boiling point 3533.3 K
[] Account for the mass transfer of water from a water substrate Critical temperature 562.1 K
to a chemical cloud {does not apply tojet/pipe rel eases
( pply tojet/pip ) Liquid density 885.0 kg/m**3
Compute a release density based on theideal gas law Ambient temperature 203,15 K
Releaze density 1.190803 ka/m==3 Averaging time &0

o Example
Height of interest ]
This is a pure chemical release. No air is mixed with it. DEGADIS
Fraction that is pure mOdeI data
entry form
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| Source | AFTOX

Release type

i) Gas release i) Continuous

i@ Liguidspill i) Instantaneous

(@ Finite duration 4 minutes

Parameter Setting Unit
Chemical Mame Tri-oxyhydride
Boiling point 353.3 K
Critical temperature 5621 K
Liquid density 835.0 kg/m**3
Ambient temperature 293.15 K
Averaging time @00 seconds
Height of interest i} meters

Liquid spill parameters

Release rate 1.893
Spill area [¥f] Usedefault  |5673.0

Spill temperature 293.18

Evaporation model:  Clewell
Evaporation rate: 16448.05955
Total mass spilled:  5025%.15 kg
Evaporation druation: 3055.63

m**3/min

m**2

Example
AFTOX
model data
entry form

4
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INPUFF

Release type Release parameters

i@ Continuous Emission rate 1 kays

() Finite duration |0 seconds Height AGL a meters
Temperature 298 K
Diameter 1 meters
Bxit velocity 1 mys
Initial horizontal disp. 1.5 meters
Initial vertical disp. 1.5 meters

Options

Select options thissource should consider
Usevariable emission rates (finite duration only) i -
Parameter Setting Unit
Puff binati
uit combinatien Chemical Mame Tri-oxyhydride
Stack-tip d h
acketip downwas Boiling paint 353.3 K
B induced di i
uoyance-induced dispersion Critical temperature ce3.1 "
5 iz stati
purce I statianary Liquid density 885.0 kg/m==3
Direction towards degrees from Naorth
Ambient temperature 293.15 K
Speed m/s Averaging ime 500
-~ | - Example
[[] Depasition and settling Height of interest ]

Deposition velodty 0 m/s INPUFF
Settling velocity i mys mOdeI da.ta
entry form

4
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| Source | DEGADIS | Explosion | Fire |

Blast type Baker-5trehlow options
] () Single vapor cloud (TNT equivalency method) How are the subcloud's coordinates defined in relation to the
i@ U.5. Army TNT Equivalency HSE TNT Equivalency source coordinates?

i@ Absolute{source coordinates) (7) Relativeto source coordinates
i@ Multiple vapor clouds {Fuel-air charge blasts method)

Are the blasts in contact with the ground?

i@ Baker-Strehlow () Multi-Energy (TNO)
@ Yes () Mo

What is the fuel's propensity to accelerate to high flame speeds?
i@ Low () Medium () High

Baker Strehlow Sub Clouds |

i@ Fuel-air mixture volume (™) Fuel mass

Mumber of subclouds 1 El

Confined volume K{nurdinate| "rmurd'lnate| Obstacle dens'ltﬂ Blast expansion
inches inches

Example
Explosion
model data
entry form

7
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| Source | DEGADIS | Explosion | Fire |

Release type Unconfined pool parameters
i i@ Liguid pool {GRI) Pool is not confined Storage temperature 298 K
() BLEVE (EPA) Storage pressure(abs) 1 atm
i@ Finite duration () Instantaneous
() Mass flowrate 0 ka/s
i@ Volume flow rate  0.03155 m**3/s
Duration of spill 1300 seconds

Unconfined Pool Options | Flame Prnperﬁe5|

Soil type T -
Density 1410 Parameter Setting Unit
Chemical Mame Tri-oxyhydride
Thermal conductivity 1
Boiling paint 353.3 K
Spedific heat i Critical temperature 562.1 K
Liquid density 835.0 kgfm**3
Ambient temperature 293.15 K
Averaging time 1 Example Flre
Height of interest 0
model data
entry form

I
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Adding Receptors / Targets

Multiple user defined receptors can be
added

Optional for all sources except those run
with the INPUFF air dispersion model

Sources can be created one at a time or as
an array of gridded receptors

breeze| oA



[ Grid Receptor

Descriptionflocation
1D Grid
Description
Qrigin X coordinate 733454 meters
Qrigin ¥ coordinate 4396333 meters
Grid resolution

Enter the distances in each direction from the center of the grid.

Distance units are inmeters

East-West grid points 50
Maorth
Morth-South grid points 50
100
West East East-West grid spacing 32.65
100 1500 — Morth-South grid spacing 32.65
Mumber of receptors in a 2500
South single level
1500

(X) [ oc ) [ oma | [ nb |

Receptors

Map display with sources, discrete
and gridded receptors, and base
map.
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Running the Scenario

Dashboard

Status

All model runs completed successfully.

Model run elapsed time 00:00:02]

(hh:mm:ss)

Help

Display

Modeling Source D14 with the SLAE model.
SLAB
BEREEZE
PC Version 1.1.0.4

Ho Transient Regi

Successfully 2 erli oncentration.

Successfully 2 izcret 5 concentration.

Successfully

Modeling Source D14 with the THT Explosion model.
Processing 2500 gridded receptors...
2500 unigue distances 1j:nt1f1:d. Sorting by distance...
l:"n'

Distance to 0.068045726728: atm{g) :
Surface Explosion: 121. Da 955294593 meters
Free Air Explosion: 119.63596657161 meters

Distance to 0.238160043545265 atm(g) :

Surface Explosion: 3 .359456 ‘1”‘“&9‘
Free Air Explosion:

Distance to 0.544365813

Surface Explosion:

L
L

(=]

by Ld r1;| L

LU I e

Free Air Explosion:

Start

Close
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Reporting

Reports - BREEZE Incident Al

® "
Incident Map Objects

3 Objects = ‘B F U A

/i Options ~ ||| Courier New |~ 10 |~|

Base Maps Reports

2 0F

-| Copy Save Select Open Extract
Text Text AllText File Files

-~ Tri Ohio (current project)
{1 Model Run
Incident Analyst input file

SourceTerm input file
SLARB input file

SLAB output file

SLAB summary file

SLAB error file

TNT Explosion input file
TNT Explosion output file
Unconfined Pool Fire input]
Unconfined Pool Fire sumnj
Z] memo. txt

|IEREEZE Incident Inalyst (version 1.0.3.2)
SLAB Summary Cutput File

Meteorological data:
Imbient temperature (K)
Ambient pressure (atm)
Relative humidity (%)
Wind direction (degrees)
Imbient wind speed (m/s)
Anemometer height (meters)
Surface roughness (meters)
Stability option: Stability class
Stability class (1=A - &=F)
Computed inverse Monin-Cbukhov length (meters)
Inversion layer height [(meters)

Chemical data:
Hame
Molecular weight (kg/g-mole)
Vapor heat capacity at constant pressure (J/kg-E)
Boiling point (K)
Heat of waporization (J/kg)
Liguid heat capacity (J/kg-K)
Liguid density (kg/m#*#*3)
Saturation pressure constant S5PB
Saturation pressure constant S5PC

JEelease data:

Source type

Emission rate (kg/s)

Source area (m**2)

Release duration (seconds)
Release height (meters)
Initial ligquid mass fraction
Release temperature (K)

LCC output data:
Concentration lewvel 1 (ppm)
Concentration lewvel 2 (ppm)
Concentration lewvel 3 (ppm)
Concentration averaging time (seconds)

4 1 | +

Height of interest (meters)

233.15

50.0
315.0

10.0
0.1

D (4)
0.0
0.0

Tri-oxyhydride
78.11

1038.0

353.3

394000.0
1712.0

885.0

-1.0

0.0

Liguid spill
1.893

5679.0
1800.0

0.0

0.0

298.18

200.0
500.0
750.0
1.0
0.0

»

m

Detailed and
summary
reports of
each model
and hazard
modeled

4
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Graphical Output

Contour plots

Distances to LOC

Post plots

Centerline concentration charts
Distribution charts

Tabular results

Export to Microsoft Excel

Plot to Google Earth
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Contours

Map - BREEZE 30

Chart Distribution Table

Em‘lemu‘lﬂﬁun . B
|8 Refresh
‘2N Animate

Legend
Scale Threshold: [ | 1 Information
Output

Appearance Data Points Tools

== ] Toxic Dispersion

= Explosion Overpressure
[+-= Fire Radiation

Time .a'u'Eel.—:uEeu:I

7.500E+02

I ppm

2.000E+02
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Puffs
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Distances to LOC

psi(g)

l 1.000E+00
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Charting

Centerline Concentration at Height of Interest

10000 -
£
S 1000 4
g
g ]
a
. —
1 :':' T T T T T T T T T T T T T T T T T T T T 1
100 0 100 200 300 400 500 &00 700 200 900 1000 1100
Distance downwind (meters)
—— Concentration —— Low Level of Concemn (200 ppm)
Mid Level of Concemn (500 ppm)  ——— High Level of Concern (750 ppm)
/',—‘{

breeze

o
(Galia



Distribution

Concentration

Concentration

Time averaged

Time averaged

P o
EERES

.
-1

.
[}

x

3

34 ppm

3z -

0 PP B =200 (55)
. B >-200(55) 1 >=500(13)
2 CJ ==500(13) . - 750 21)
- B - 75021)

20

18

16

14

12

10

2

3

2

,_
@
&
i3
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Map Crass Section

Chart

5 Fill Colar -

Threshold

=
== Scenario Results
=& D14
EE Tomc D15per5mn
IE Explosion Overpressure
== Fire Radiation
LB Madmum Fu

2005/05/04 12:07.07
2005/05/04 12:07:08
2005/05/04 12:07:09
2009/05/04 12:07:11
2005/05/04 12:07:13
2005/05/04 12:07:14
2009/05/04 12:07:16
2009/05/04 12:07:18
2005/05/04 12:07:20
2005/05/04 12:07:22
2009/05/04 12:07:24
2005/05/04 12:07:25
2005/05/04 12:07:25
2009/05/04 12:07:25
2005/05/04 12:07:26
2005/05/04 12:07:26
2005/05/04 12:07:26
2005/05/04 12:07:27
2005/05/04 12:07:27
2005/05/04 12:07:28
2005/05/04 12:07:29
HWNGANRANA 13-07- 0

Ljgg Save Table

4 |Xcoordinate | Y coordinate | Value -
2255 73348459 4356303 3344 419
2254 TiMh23 4356303 2632 881
2305 T3ME49 4396335 2611918
2206 T33R17 6 43596270 2265 252
2205 73348459 4356270 2129609
2256 T33R176 4396303 2114 353
2157 7335502 4396237 1652 818
2156 733817 6 4356237 1530.793
207 7335802 4356270 1526 647
2108 7335829 4396205 1333.7
2107 7335502 4396205 1173.252
2158 7335825 4356237 1169.966
2059 7336155 4356172 1052 058
2068 7335829 4396172 59351851
2109 7336155 4396205 9365145
2010 7336482 4356139 913.1539
2204 73523 4356270 812013
2306 7338176 4396335 B802.031
1961 7336808 4396707 781.0823
2009 7336155 4356139 780 4286
2060 Tile482 4396172 7782838
1912 733734 4396074 675.334
1960 7336482 4356107 664 4456
201 7336808 4356139 BE2 6hEE
2156 T3ME49 4396237 603.1935
2257 7335502 4396303 5973492
1863 7337461 4356041 b33 8116
1511 7336808 4356074 BTG 8107
1962 733734 43596107 575.3119
1814 FESTREY:] 4396009 5261478
2106 733817 6 4356205 24 3862
2208 T33h8259 4356270 h16. 7499

v
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v Places

=] r—lé My Places

= W& Temporary Places
= 89 greeze

@ [V1 € 1900/01/01 00:00:00 - 0 - Con...

@ ) £ 1000/01/01 00:00:00 - 1 - Surf...

& 7] &3 1900/01/01 00:00:00 - 2 - Max..

@ V18 Model objects

= W = primary Database

@ V¥ Borders and Labels
Y@ praces
(¥ = pancramio Photos
[C1== Roads

@ V&R 30 Buildings

@ W@ Ocean
CI 8 Street View

@ [C1 8% Weather

& [Tl Gallery

@ 1@ Global Awareness

@ 3 More

Google Earth PI
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Scenario Templates

Create Scenario From A Template

Templates

Scenario name | My Mew Scenario

Chlorine Release, hzt

Tri Chio Temlate.hzt

Ok

Help

Options

Startup | Map

Template
Use astartup template

| Tri Ohio Temlate.hzt -

Description f Memao:

The optional mema assocated with the scenario is displayed here.

0K

[l

’ Help

/Ad
breeze

o
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Thank You

Additional information can be obtained by:
breeze@trinityconsultants.com

www.breeze-software.com/incidentanalyst
+1 972-661-8881




