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Terms and Conditions for
ALOHA™ for Macintosh and DOS Computers

The recipient agrees to the following conditions:

Use and Distribution Restrictions

CAMEO™ (and ALOHA™, when sold separately) is available on a not-
for-profit basis from the National Safety Council to those individuals and
organizations involved in the safe handling of chemicals.

The recipient may make sufficient backup copies to protect his site or
organization against loss of the information. The recipient may use the
information, by copying of disks or by installation on a local area network
or mainframe, at one site and within one organization. For purposes of
this restriction, a “site” means any one street address, and includes mobile
response units assigned to that site over which the recipient is respon-
sible.

Temporary classroom installation of no more than 25 copies is allowed for
a period not to exceed the normal course of instruction. The recipient shali
notdistribute, electronically or by any other means, any portion of CAMEO
to individuals other than those included in the site or organization restric-
tions defined above or to any other organizations not part of the recipient
organization.

The recipient shall honor all disclaimers and other limits of liability
associated with those organizations that have provided data in the com-
pilation of the ALOHA™ chemical database.

Limitation of Liability

The United States Government has used its best efforts to deliver complete
data incorporated into CAMEO™ and ALOHA™. Nevertheless, the United
States Government and the National Safety Council do not warrant accu-
racy or completeness, are not responsible for errors and omissions, and
are not liable for any direct, indirect, or consequential damages flowing
from the recipient’s use of ALOHA™

The CAMEO and ALOHA software are being distributed “as is” and
neither the United States Government nor the National Safety Council




Licenses and Trademarks

makes any warranty claims, either expressed or implied, with respect to the CAMEQ
or ALOHA software, their quality, accuracy, completeness, performance, mer-
chantability, or fitness for any intended purpose.

Indemnification

The recipient shall indemnify and save harmless the United States and the National
Safety Council and their agents and employees against any and all loss, damage,
claim, or liability whatsoever, due to personal injury or death, or damage to
property of others directly or indirectly due to the use by the recipient of CAMEQO
and ALOHA, or any other act or omission of the recipient, including failure to
comply with the provisions of the National Safety Council order form.

Editing

Any unauthorized editing or alteration of CAMEO or ALOHA chemical data or

information provided by the National Safety Council as agent of the U.S. Govern-

ment will result in the termination of the agreement between recipient and the

National Safety Council and U.S. Government. Upon receipt of notice of termina-

tion, the recipient shall immediately return all CAMEO and ALOHA information to

the National Safety Council, including all documents and all copies of software .
containing CAMEO and ALOHA information.

Maintenance

Recipients should keep the National Safety Council informed of any address changes.
This information is necessary so that the U.S. Government or the National Safety
Council may notify users if any CAMEO or ALOHA program changes or updated
information become available.

ALOHA™ is a trademark of the U.S. Government. National Safety Council is a
nongovernmental, not-for-profit, public service organization. Apple® and Macin-
tosh™ are trademarks of Apple Computer, Inc. MacWrite and MacPaint are trade-
marks of Claris. Diamond Unpacking Code from Sextant Corporation was used to
compress ALOHA™ files. Microsoft, MS, and MS-DOS are registered trademarks,
and Windows and Windows /386 are trademarks of Microsoft Corp. Paintbrush is a
trademark of Zsoft Corp. 386 is a trademark of Intel Corp. PostScript is a registered
trademark of Adobe Systems, Inc., and HP is a registered trademark of Hewlett-
Packard Company.IBM is a trademark of International Business Machines. Pkware
was used to compress CAMEO™ DOS files. Clipper is a trademark of Computer
Associates. GFX Screen Dump is a trademark of C Source, Inc. dBase and Turbo C
are trademarks of Borland International, Inc.




Your feedback is
welcome...

...in fact, it's essential to helping us improve both the ALOHA
program and the ALOHA manual. Please use the space on the next
page to let us know your comments and suggestions (don't be
bothered by the fact that we give you only one page for your
comments. We actually hope you'll have so many comments that
you cover several sheets!) Here are some questions to get you
started:

How can we make ALOHA better?
Does ALOHA cover appropriate issues (heavy gas, etc.)?

Which features do you think need improvement? What would
you like to see done?

How can we make the manual better?
Are things explained in a way that you can easily understand?

Is the type easy to read?
Is it organized so that you can find pretty much everything?

Does the manual explain how to use ALOHA to its fullest advan-
tage?

Are there some things that the manual could do a better job of
explaining—or are there things that we spend too much time on?




Your Comments
e e ]

Please use the lined page for your comments; simply fold it, tape
it, and mail it to us. Thanks!




Your Comments
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ALOHA is the best thing that ever happened to me
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Chapter |

Overview

How to Use This Manual

This manual is divided into five chapters, beginning here in
Chapter 1 with a discussion of ALOHA's menus, hardware
File and Edit menus .1-2|  requirements, and using on-line help. So that you use the
SiteData menu - model knowledgeably and interpret its output correctly, you

SefUp menu should read Chapter 2, Introduction to Air Modeling.
Display menu

In this chapter...

. Sharing menu
Installing ALOHA Following the discussion of dispersion modeling in

n:zl;f:;l;ry Chapter 2, each chapter addresses a specific feature of the
Windows model. These chapters explain ALOHA’s menus and provide
Windows memory 1-11

| Getting help examples to help you move confidently through the menu

items. Like the model itself, the manual moves successively
through the menubar, File, Edit, SiteData, SetUp, and
Display, and their respective menu items.

Figure 1-1. | EI IEKIIN
H Locstion... Chemical... Tiie Windows
Main ALOHA suilging Type... G User Input... | Stock Windows
menus. SAM Station...
Date & Time... 1 Direct... Optiens...
Computationsl... | puddie...
Tenk... Tent Summery
Pipe... Fostprint
Concontration...
Dose
Squres Strength

Cakcutate...
Caiculate Now




Chapter 1: Overview
-]

A glossary of air modeling terms and an index are included
at the end of the manual. There are four appendices:
Examples

Troubleshooting

AlohaSpy

BitPlot

Qaoag

File and Edit menus

You‘ll benefit most from this manual if you are already famil-

iar with some basic Macintosh and Microsoft Windows™

concepts, such as cutting and pasting, and using the File and

Editmenus, and the Clipboard. PrintAllis an option that has

been added to ALOHA's File menu; this permits you to print

all of the ALOHA output windows that you have open on

your computer screen. (See Chapter 3, ‘The File and Edit .
Menus, for more information.)

SiteData menu

The SiteData menu is where you establish the physical loca-
tion of your spill source. Here, you’'ll tell ALOHA the Loca-
tion of your spill (in which city did it occur?), the Building
Type (what are the buildings like in the vicinity of the spill?),
and the Date and Time of the spill.

SetUp menu

The SetUp menu is where you give ALOHA the spill condi-

tions necessary for it to calculate the “footprint,” starting

with the Chemical that is involved. Next, you establish the

Atmosphericconditions present for your spill. You canenter

this information in two different ways: 1) User Input (typing

it in yourself), or 2) having the data relayed by a portable

meteorological station, known as Station for Atmospheric

Measurements (SAM Station). The next information that

you enter is related to the Source of the spill: was it from a .
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puddle, tank, or pipe? If you know the amount of vapor
entering the air, you may want to choose Direct.

Finally, you select Computational to choose the type of dis-
persion computation that you wish ALOHA to use for calcu-
lating the spread and duration of the chemical cloud. The
options are:

O Let model decide, which lets ALOHA choose the type of
calculation, based on chemical properties and specifics of
the release,

O Use Gaussian dispersion only, or

O Use heavy gas dispersion only.

Also on this screen, you'll find the option Define dose. This
optionallows you to vary the exponent ALOHA will use in its
dose calculation (dose is the accumulated amount of the
chemical to which a person is exposed at a particular loca-
tion).

Display menu

The Display menu gives you several different choices for how
you'd like to see ALOHA’s results displayed. The first two
choices deal with how you wish the output displayed on your

screen. Under Options, you must select a Level of Concern
concentration for the footprint to be displayed. Would you
like the shape of the chemical cloud at ground level (its
Footprint) plotted on a grid, or displayed with a scale that
you set yourself? What Output Units (English or metric units
of measure) would you like to use with the footprint graph?

Next, you decide what type of output you’d like ALOHA to
Display:
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Text Summary recaps the options that you’ve chosenas you
move throughthe ALOHA menus, and sum-
marizes, in text form, the results of ALOHA's
calculations. This window is always visible.

Footprint calculates and displays the shape (when
viewed from above) of the chemical cloud at
your specified level of concern.

Concentration calculates the expected indoor and out-
door concentration levels at the speci-
fied location. This information is then
presented on a graph.

Dose calculates the expected indoor and out- . |
door dose levels at the specified loca-
tion. This information is then presented
on a graph.

Source strength presents a graph indicating the amount
of the chemical that is released into the
atmosphere over time.

Tile Windows simultaneously shows you the output
from all of the windows that you have

open.

Stack Windows shows you the output, with the windows
stacked on top of each other so that only the
title bars are visible.

Calculate allows you to set when you would like
output windows updated.
Calculate Now updates all visible windows.

14




Load only one
version of ALOHA;
if you load both
versions, you can
run into problems
when you try to use
saved ALOHA files.

Figure 1-2.
Packed ALOHA
files.
A
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Sharing Menu
The Sharing menu allows you to display an ALOHA foot-
print on a background map using MARPLOT, the CAMEO
mapping module.

installing ALOHA on your Macintosh

To install ALOHA, you will need to use only one of the two
disks provided (ALOHA™ math coprocessor version if your
Macintosh has a math coprocessor chip or ALOHA™ |, if it
doesn’t). An installer contained on each disk automatically
copies the files to your hard disk. Data are compressed on the
disks and so must be uncompressed into folders on your hard
drive. You'll receive two floppy disks with packed, or com-
pressed, ALOHA files:

ALOHA™ math cp

ALOHA™

O
& 1item

ALOHA Folder | ALOHA Folder |
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To begin:

O Insert the floppy disk with the version of ALOHA that is
appropriate for your Macintosh (ALOHA™ math coprocessor
version if your Macintosh has a math coprocessor chip;
ALOHA™ if it doesn't).

3 Double-click on ALOHA Folder |.

O Click Drive until you see your hard drive’s name (in the
example below, the hard drive is named Athena).

— Athena ¥

{ Unpack as ...
ALOHA Folder

. )
(__sove

[
|

3 Click Save.

O You’'llseeanUnpackingtimeline that gives youanidea of how
long (probably not more than one minute) it takes to extract the
files that are compressed onto the disk. Notice that the names
of the files currently being unpacked appear above the time-
line.

O When unpacking is completed, choose Quit from the File
menu.

16
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After unpacking, . . ..
you shongld ha\?e ALOHA Folder The ALOHA files will be copied uTto
these files in the the ALOHA Folder on your Macin-
ALOHA Folder. ALOHA tosh desktop; don't remove the files
ALOHA Helps from this folder. Your ALOHA folder

ALOHA Resources should contain the files shown at left.
AlohaSpy

Chemlib

ChemManager
CityLib ing any disk, throw away the ALOHA

Folder that has been partially filled
with the files unpacked so far. Start
over and insert the appropriate ALOHA disk, double-click
on ALOHA Folder |, and repeat the steps above.

If you stop before you finish unpack-

Your new folders will include these files:

» ALOHA: be sure that you load the correct version of

= ALOHA for your machine. The coprocessor version

P of ALOHA will not run on a Macintosh that does not

have a math coprocessor chip. You can runthe non-coproces-

sor version of ALOHA on a machine with a math coprocessor

chip, but each time you use ALOHA you will be warned that
the other version will run faster on your machine.

ALOHA Resources has most of the resource infor-
mation that is needed torun ALOHA. Don't lock this
file.

ALOHA Helps is the database for the on-line help
available while you are using ALOHA.

ChemlLib contains all of the available physical and
toxicological properties used by the air model for

over 700 chemicals. If you are using ChemManager,
unlock this file.
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ChemManager allows you to modify or delete
chemical data that is already present in the chemical
library, or to add other chemicals for which you
have the required physical property information.
To use ChemManager, you must first unlock
ChemlLib.

CityLib contains the location data used in the SiteData 5
menu. If you add or modify locations while running ?."/; ;
ALOHA, CityLibwill be updated automatically. This

file should not be locked.

AlohaSpy lets you save the results of an ALOHA
model run; a SPY file contains the information from
the windows in ALOHA when you saved the file.

A note about memory and speed

ALOHA runs on an Apple Macintosh with at least one mega-
byte of random access memory (RAM) and a hard drive. It
will run much faster on a Macintosh with a math coprocessor
chip. You must also have two megabytes of hard disk space
available to load ALOHA. ALOHA will also work on com-
puters that do not have the math coprocessor chip, although
it will be slower and, in some cases, significantly so.

ALOHA runs under either the Finder or MultiFinder, unless
you are working on a Macintosh with only one megabyte of

RAM.

Ask your Apple dealer for information about Macintosh
models with and without coprocessor chips.

1-8
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installing ALOHA Windows

0 Place the disk containing the ALOHA Installer in either
Drive A or B. |

Choose the Run option from the Program Manager's File
menu.

Type b:install (or a:install if you placed the diskette in
Drive A) in the command line box and click OK.

You'll see the following dialog box:

Command Line:  [b:instaif
O Aun Minimized
[ ox | [ cancet |

O Specify the drive and directory where you wish to install
ALOHA, and click OK. The default directory is
C:\ALOHA; if this is sufficient, just click OK. The
installer will now decompress files and place them in the
specified directory.

Aloha Installer H

£

Please specify the directory for
ALOHA to be installed in. If the
directory does not exist, it will be
created. Click 'OK' to continue.

Cancel
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O When the installation is complete, you will be notified.
Click OK. '

Aloha Installer [~

Aloha has been successfully
instailed.

[CAALOHA |

O Theinstallation process will create a group called ALOHA
in the program manager, and will place all executable
files in that group. You are ready to double-click your
way into ALOHA.

File QOptions Window Help

- Program Manager l!

1-10

Figure 1-3.
Installing ALOHA
Windows.
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A note about memory and speed

ALOHA runs in Microsoft Windows™, version 3.0 or above.
It requires at least one megabyte of Random Access Memory
(RAM) and about 2.5 megabytes of space on your hard drive.
ALOHA requires a PC using at least an 80286 microprocessor.
The model must be run in either Standard or Enhanced mode.
ALOHA can be run with or without a math coprocessor; it
will run faster if a coprocessor is installed. We recommend
that you run ALOHA on a PC using an 80386 microprocessor
or above, with a math coprocessor, and with at least two
megabytes of RAM. '

Getting help

On-line help is available at any time in ALOHA. If you're
using ALOHA for the Macintosh, select About ALOHA™
under the € menu to see a brief explanation of each menu
item and dialog box in the air model (Figure 1-4). With
ALOHA Windows, you select About ALOHA™ from the
Control menu box; for both Macintosh and Windows, you can
also click the Help button next to the option in question
(Figure 1-5). Either of these approaches takes you to the same
Help information. Clicking Help, as in Figure 1-5, is a short-
cut that takes you directly to the topic of concern.

Figure 1-4.
Selecting ALOMA File Edit SiteData SetUp Display
Help. ARbout ALOHA™

1-11
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Fi 1-5.
=== Infiltration Building Parameters ALOHA Help

button.

Select buiiding type or enter esichange parameter

O Enclosed office building

@ Single storied building

The Help index you access from About ALOHA is arranged
alphabetically (Figure 1-6). Under each topic there is a brief
discussion of the option, instructions for how to use that
option, any pertinent warnings or notes, and the range of
allowable inputs if it is a numeric option.

Figure 1-6.
ALOHA™ 5.1 ALOHA Help index. .

Developed jointly by NOAA and EPA,

About help

Add chemical data

Add location dats

Air temperature

Ambient saturstion concentration

Amount of chemical {unknown stete) in tenk
Amount of gas in tank

Amount of 1{quid 1n tank

1-12
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When you've finished looking at the Help screen, click Top-
ics to return to the Help index to select another topic, Printto
print the Help screen, or click Cancel to return to the previous
screen (Figure 1-7).

Figure 1-7.
Sample Help
screen. , ABOUT HELP

DESCRIPTION

About ALOHA provides on-line information about the
CAMEQ™ air model, ALOHA™. Each Help is organized
into five categories: Description, instructions,
warnings, Notes, and Allowable Input. Use the scroll
bar to locate the information you need. To get
additional information about a topic, refer to the
ALOHA menual,

INSTRUCTIONS
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Chapter 2

Introduction to
Air Modeling

The Areal Locations of Hazardous Atmospheres (ALOHA)
model is a tool for estimating the movement and dispersion of
gases. The air model estimates pollutant concentrations
downwind from the source of a spill, taking into consider-
ation the toxicological and physical characteristics of the
spilled material. ALOHA also considers the physical char-
acteristics of the spill site, the atmospheric conditions, and
the circumstances of the release. Like many computer appli-
cations, it can solve problems rapidly and provides results in
a graphic, easy-to-use format. This can be helpful during an
emergency response or planning for such aresponse. Keep in
mind that ALOHA is only a tool whose usefulness depends
on your accurate interpretation of the data.

ALOHA originated as an in-house tool to aid in response
situations. In its original format it was based ona very simple
approach used in the Workbook on Atmospheric Dispersion
Estimates (Turner 1974). It has evolved over the years into a
tool used for a wide range of response, planning, and aca-
demic purposes. However, you must still rely on your own
common sense and experience when deciding how to re-
spond to a particular incident. There are some processes that
would be useful in a dispersion model that have not been
included in ALOHA because of extensive input and compu-
tational time requirements (e.g., topography). These model
limitations will be discussed in this manual as they come up.

2-1
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Dispersion modeling

There are a number of different types of air dispersion models,
ranging from simple models that do not require a computer, to
complex three-dimensional models that require massive amounts
of input data and powerful computers. The type of model to be
used depends a good deal on the scale of the problem, the level of
detail available for input and required for output, the background
of the intended user, and the turnaround time needed for an
answer.

ALOHA was designed with first responders in mind. The model
is most helpful for estimating plume extent and concentration for
short-duration chemical accidents. It is not intended for use with
accidents involving radioactive chemicals. Nor is ALOHA in-
tended to be used for permitting of stack gas or chronic, low-level
(“fugitive”) emissions. There are a number of other models avail-
able that will address larger scale and/ or air quality issues (Turner
and Bender 1986).

Since the first responder typicaily does not have a dispersion
modeling background, a guiding criterion in ALOHA’s develop-
ment was that the data required for input be easily obtained or
estimated on-scene. ALOHA's extensive on-line help can assist
you in making appropriate choices.

What is dispersion?

Dispersion is a term used in modeling to include advection (mov-
ing) and diffusion (spreading). The cloud of dispersing vapor will
generally move in a downwind direction and spread in a cross-
wind and vertical direction (crosswind is the direction perpen-
dicular to the wind). A heavy gas can also spread upwind to a
small extent. There are really two separate dispersion models in
ALOHA: Gaussian and heavy gas.

2-2
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ALOHA uses a Gaussian dispersion model to describe the
movement and spreading of a gas that is neutrally buoyant
(approximately the same density as air). The Gaussian equa-
tion describes the bell-shaped curve that many teachers use in
grading. In this curve, there are always a few grades at the
high and low ends, but most are in the C range. This curve is
used to describe many other phenomena, including how a
contaminant will be dispersed in the air from the source of a
spill. Figures 2-1 and 2-2 show such a Gaussian distribution
produced by ALOHA.

100 At the source of the spill,

n the concentration of the

80 pollutant is very large and

60 I \ the Gaussian distribution

I \ looks like a spike or a tall

40 [ \ column (Figure 2-1). As
20

the pollutant drifts farther

/ \ downwind, it spreads out

0= T and the “bell shape” gets
Crosswind Distance

_—
£
o

~—
=

2
S
=]
g,
G
[ =
[ 5]
\J
S

O

continually wider and
flatter (Figure 2-2).

Concentration

Source of Spill
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The model can produce a diagram that shows the top view of
the plume, called the plume’s “footprint.” This diagram
connects all the points of the same concentration (for ex-
ample, the Inmediately Dangerous to Life and Health (IDLH)
concentration). The area inside the footprintis the region that
is predicted to have ground level concentrations above the
limit you set during the model run. Choosing this value
(often called the level of concern or LOC) is discussed in the
Options section of Chapter 5, The Display Menu.

The heavy gas dispersion calculations thatare used in ALOHA
are those used in the DEGADIS model (Spicer and Havens
1989). This model was selected because of its general accep-
tance and the extensive testing that was carried out by the
authors. In order to speed up the computational procedures
and reduce the requirement for input data that would typi-
cally not be known in an emergency spill scenario, a few
simplifications were introduced into ALOHA-DEGADIS,
making it different from the initial model. These simplifica-
tions include:

O the initial momentum jet model for elevated sources
(OOMS})is not included. ALOHA-DEGADIS assumes that
all spills originate at ground level;

O the mathematical approximation procedures used for
solving the model’s equations are faster, but less accurate
than those used in DEGADIS; and

3 ALOHA-DEGADIS models sources for which the release

rate changes over time as a series of short, steady releases
rather than as a number of individual point source puffs.

24
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Throughout the creation of ALOHA-DEGADIS, NOAA
worked closely with the original authors of DEGADIS to
ensure a faithful representation of DEGADIS model dynam-
ics.

ALOHA-DEGADIS was checked against DEGADIS to ensure
that only minor differences existed in results obtained from
both models.

Considering the typical inaccuracies common to emergency
response, these errors are probably not significant. In cases
where technical accuracy is required, you should obtain the
original DEGADIS model and use it to investigate the sce-
narios of interest.

There are some instances, however, when ALOHA’s heavy |
gas calculations may estimate that the footprint is much
larger than its actual size. In order to speed calculation of a
heavy gas footprint, each spill is treated as a continuous
release at the highest release rate estimated for the scenario.

When the source strength is calculated, it is broken into five
steps which represent the average rate of release for each
segment of time. For the overall footprint estimate, ALOHA’s
heavy gas calculations use the highest of the five steps, which
means that it uses the highest possible rate in its calculations.
However, when estimating the dose and concentration curves,
the heavy gas calculations use all five varying time-
dependent rates.
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These differences are particularly noticeable when you're
working with large, time-dependent releases, such as those
from pressurized tanks. For example, you may find that the
concentration curve for a location within the footprint is
actually below the footprint level of concern. An estimate of
source strength or footprint length is “conservative” if it is an
overestimate. When release rate changes, ALOHA’s heavy
gas footprint will always be at least somewhat conservative,
and sometimes, too conservative. To get a more accurate
picture of the computed concentrations, examine the concen-
tration curves for a few locations within the footprint.

When a gas that is heavier than air is released, it initially
diffuses very differently than a neutrally buoyant gas. The
heavy gas will first “slump,” or sink, because it is heavier
than the surrounding air. As the gas cloud moves downwind,
gravity makes it spread; this often causes some of the vapor
to travel upwind of the source. As the cloud becomes more
diluted and its density approaches that of air, it begins behav-
ing like a neutrally buoyant gas. This takes place when the
concentration of heavy gas in the surrounding air drops
below one percent. For many small spills, this will occur in
the first few tens of yards. For large spills, this may happen
much further downwind.

26
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DISPERSION CHOICES

The classification of a gas as heavy is not always straightfor-
ward. The molecular weight of air is approximately 29 and
the density of air is approximately 1.1 kilograms per cubic
meter. Gases that have molecular weights greater than that of
air will be heavy if enough is released. If the density of the
gas is substantially greater than the density of theair, ALOHA
considers the gas to be heavy. Gases that are lighter than air
under normal conditions, but are being shipped in a cryo-

genic (low temperature) state, form a heavy gas cloud be-
cause they are very cold, and therefore dense, at the time of
their release (like anhydrous ammonia, for example).

ALOHA allows you to choose to always use the heavy gas
calculations, always use Gaussian calculations, or to let the
model decide. Do this by choosing Computational from the
SetUp menu (see Chapter 4).

There are instances when you may want to specify the calcu-
lation method rather than letting the model choose. Such
cases include:

O Heavy gas calculations can take longer to complete than
Gaussian ones, especially if you are running ALOHA on
acomputer without a math coprocessor chip. [fa very fast
turnaround is required, you may wish to run the Gaussian
module first and the heavy gas module when time allows.

In the case of a gas that may be heavy because of how it is
stored (e.g., cryogenic), ALOHA will warn you that the
selected chemical may flash boil and/or result in two-
phase flow. In this case, ALOHA may default to the
Gaussian calculation. In such cases, you should re-run
ALOHA using the heavy gas calculations, and compare
the potential threat zones as represented by the two foot-
print estimates.
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O When used in a planning or training session or when time
is not an issue, consider running some scenarios using
both the heavy gas and Gaussian modules. This will give
you a feel for how the models compare.

Use Caution

Be cautious when interpreting any model’s results. Remem-
ber that these results are only as good as the information
you gave the model to work with. They reflect the amount of
guesswork that went into your input. Any model requires
accurate data from you in order to come up with valid esti-
mates. Forexample, if you find that youdon’t know the exact
wind speed or temperature, and are instead doing a lot of
guessing, the information that you give ALOHA to work with
may not represent actual conditions. If this is the case, you
can’t expect ALOHA's output to reflect what is really going
on.

In addition, ALOHA’s caiculations become significantly less
reliable in certain situations, even though youmay be provid-
ing accurate input. In particular, pay careful attention to
these situations:

very low wind speeds
very stable atmospheric conditions
wind shifts and terrain steering effects

Qagaa

concentration patchiness, particularly near the spill source.

ALOHA doesn’t take into account the effects of:
O fires or chemical reaction by-products

O particulates
O topography

2-8
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Very low wind speeds
As the wind speed decreases, the wind direction may become
very inconsistent. ALOHA warns you in two ways that low

wind speeds may lead to problems.

First, ALOHA does not allow you to enter a wind speed that
is less than two knots (one meter per second). If you try to use
a wind speed of less than two knots, ALOHA tells you that the
wind speed is too low and forces you to reset the speed to a
minimum of two knots before you can continue.

Second, as the wind speed decreases towards two knots, the
“confidence” or “uncertainty” lines drawn around the foot-
print form a circle (see Footprint in Chapter 4, The SetUp
Menu), indicating that changes in wind direction may move
the chemical cloud in any direction.

Very stable atmospheric conditions

Very stable atmospheric conditions intensify the uncertainties
discussed above. Under the most stable atmospheric condi-
tions, there will often be very little wind at all. This situation
will usually occur late at night or during the early morning.
In these conditions, there is almost no mixing of the pollutant
into the surrounding “clean” air; none of this air is entrained,
or mixed, into the toxic cloud.

In a very stable atmosphere, the chemical cloud will spread
out in the same manner as cream poured into a coffee cup.
The cream will dilute and spread slowly into the coffee, but,
until you stir it, will take a very long time to mix completely
into the coffee. In the same way, a cloud will spread slowly
under very stable atmospheric conditions. Terrain features,
such as small valleys or depressions, may trap the gas until
wind and hence, mixing, is introduced.




Chapter 2: Introduction to Air Modeling
0

These processes may lead to high concentrations of the gas
remaining for a long period of time and /or remaining even at
large distances from the spill source. The Bhopal, India,
accident involving the release of methyl isocyanate is an
example of what can happen under very stable atmospheric
conditions. Thousands of people died,.some of whom who
were quite a distance from the release.

For the first responder, a very stable atmosphere should send
up a flag: this is a dangerous situation where models are not
very reliable. To counter this situation, think about whether

" the chemical will behave as a heavy gas; look for physical
depressions and topographic features that may trap or steer
the dispersing cloud.

Wind shifts and terrain steering effects

ALOHA allows you to enter only one wind speed and direc-
tion; this may not accurately describe conditions over the
entire affected area. For example, areas with hills or valleys
may experience wind shifts where the wind actually flows
between the hills or down into the valleys, turning where .
these features turn. Since ALOHA does not account for shifts
in wind direction, the footprint it calculates will not reflect
these turns (Figure 2-4).
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Figure 2-5.
Small-scale variations
in wind direction.

Recognizing the probability of wind shifts over distance and
time, ALOHA has set limits on the duration of a release and
size of a footprint. Though ALOHA will not draw any plume
longer than 10 km (6.4 miles), as a general rule, you should
think that any footprint more than a few miles long may be
influenced by variations in the wind direction. Similarly,
ALOHA only models the first 60 minutes of a release. After
that time, meteorological conditions are likely to have
changed.

Another important limitation of the air model is that it does
not resolve small-scale variations in the wind caused by
obstacles (Figure 2-5).

Wind flowing around large obstacles will create eddies and
unstable wind shifts; these can significantly change a cloud’s
shape. For example, in an urban area with high-rise build-
ings, the wind patterns at ground level are totally controlled
by the through streets. These streets may generate a “street
canyon” wind pattern. ALOHA'’s footprint will appear to go
right over, or through, obstacles like these. Remember these
limitations when you’re interpreting model results.
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Concentration patchiness

ALOHA doesn’t accurately represent variations associated
with near-field (close to the spill source) patchiness. In the
case of a neutrally buoyant gas (which would be modeled
using Gaussian calculations), the vapor cloud will move down-
wind. Very near the source, however, the cloud can be
oriented in quite a different direction.

This kind of movement is familiar to anyone who has tried to
toast marshmallows over a campfire (you know-—no matter
where you sit, the smoke from the fire always seems to come
straight towards you). In fact, what you see in a case like this
is the effect of individual drifting eddies in the wind, pushing
the cloud from side to side (Figure 2-6). These eddies, or
small gusts, are also responsible for much of the mixing that
makes the cloud spread out. As the pollutant drifts down-
wind from the spill source, these eddies shift and spread the
cloud until it takes on the form of a Gaussian distribution.
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WARNING
———

In the case of a heavy gas, concentration patchiness still
occurs, though it is combined with the slumping and spread-
ing processes caused by gravity (see page 2-8).

ALOHA does not model...

~fires or chemical reactions

The smoke from a fire rises due to thermal energy, thenmoves
downwind. This rise is based on many factors which are not
considered by ALOHA. In addition, ALOHA does not ad-
dress the by-products resulting from fires or chemical reac-
tions.

Be careful that the chemical you select to model reflects the
chemical that is actually being released to the air in your
scenario. For example, when aluminum phosphide comes in
contact with water, it releases phosphine gas. If you wish
ALOHA to estimate a footprint associated with aluminum
phosphide, you will need to know the reaction rate and how
much phosphine is being generated.

~-particulates
ALOHA does not include the processes needed to model
particulates.

«.Solutions and mixtures

At this time, the chemical database contains pure compounds
only. If you know the chemical properties (e.g., vapor pres-
sure, normal boiling point) for a mixture or solution, you may
enter these data and use ALOHA.

~.topography

ALOHA does not consider the shape of the ground under the
spill or in the area affected by the pollutant. This can be
particularly important if a liquid is spilled onto a sloping
surface.
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Chapter 3

The File and Edit Menus

Introduction

With several important exceptions, the File and Edit menus
in ALOHA work in the same way as in other applications.
These exceptions are described below.

New ¥EN
Open... %0
Close XW
Save XS
Save fis...

Page Setup...
Print... %P
PrintAll...

Quit %q

Close

The File Menu

New

allows you to reset ALOHA before
beginning anew scenario. When you
choose this menu item, you will have
the option to save your old scenario
before resetting ALOHA.

Open...

allows you to open an ALOHA save
file which you previously created
using the Save As... menu item (see
below).

closes ALOHA's front window. You cannot close the Text

Summary window.
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SRENNSSN Sove A3 Options S

Save and Save As...
allows youtocreateandsave | Select seve formet

ALOHA save files and Spy ALOMA saue file
window archive files. '
Archive windows to
display from AlohasSpy

ALOHA save files | { Cancel j

If you have information

about chemical storage facili-
ties in your area, you can pre-
pare in advance for a spill response by creating a set of ALOHA
save files. You can store some information about the characteris-
tics of a spill in such files, thereby saving time during an actual
incident.

Remember, though, that because these files are intended for use
in spill response, not all information about a scenario will be
saved into an ALOHA save file. Information that is not expected
to change from day to day will be saved, including location,
chemical of concern, and dimensions of existing storage vessels
and containment areas. You’ll still need to enter information
specific to a particular spill, including weather conditions and
size of the spill, when you use an ALOHA save file.

SPY files

You may also archive the results of an ALOHA model run asa SPY
file. These files will be useful to you whenever you wish to
document your results. A SPY file contains all the information
from the windows visible in ALOHA at the time the file was
saved. SPY files can be viewed and printed from ALOHA’s
companion application, AlohaSpy (see Appendix C).

Figure 3-1.
ALOHA Save options.
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Creating new files

To create an ALOHA save file, choose Save As... from theFile
menu, then choose ALOHA from the Save As Options dialog,
type in a file name, and click OK. Now, when you enter new
information about the scenario into ALOHA, you can simply
choose Save to update this file.

Before creating a SPY file, be sure that all windows you’d like
to archive are visible. Then choose Save As... from the File
menu, choose SPY from the Save As Options dialog, type ina
file name, and click OK. You can use AlohaSpy to open, view,
and print the new SPY file.

Print...
prints the contents of the front ALOHA window.

PrintAll...
prints the contents of all visible ALOHA windows.

Quit (or Exit)
ALOHA saves your choice of location upon quitting the
application. Remember that if you wish to save the scenario
information for later use, select Save As... from the File menu
before quitting.
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The Edit Menu m__
Ungo k2

Copy
allows you to copy pictures or selected futl K
text from the front window to the clip- Copy %C
board. This allows you to paste selected Paste XY
items into a word processing or graphics Liear

application.

Note
The Undo, Cut, Paste, and Clear menu items are not available

in ALOHA.

3-4




In this chapter...
Location...................... 4-1
Adding ................ 4-3
Modifying ............ 4-6
Deleting...............4-7
Building Type.............4-7
Date & Time................ 4-9
Figure 4-1.
The SiteData menu.

Chapter 4

The SiteData Menu

The SiteData menu is the first menu in ALOHA where you
enter information. There are four items where you can give
ALOHA information about your spill situation:

O geographic location;
O the building type in the area of the spill; and
O date and time of the spill.

SiteData

Location...
Building Type...

Date & Time...

Location

Here, you tell ALOHA the actual geographic location of your
spill. Once you have selected Location, you can type in the
initial letter of the location and move to the first city begin-
ning with that letter, or you can scroll to the location. To
choose a location for the incident, double-click on the location
you wish, or click on it once and then click the Select button.
If the city or location you are interested in isn’t on the list, you
can add it. We explain how to add a city later in this chapter.
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ALOHA currently uses location information to calculate:

O the angle of the sun (ALOHA looks at latitude, longitude, and
time of day for this calculation), and

O the atmospheric pressure (ALOHA bases this on the location’s
elevation).

The angle of the sun becomes important when a chemical has
formed a puddle on the ground. ALOHA will calculate the
amount of energy coming into the puddle from the atmosphere
and from the ground. For example, if the sunis high in the sky, the
amount of energy coming into the puddle is greater than it would
be in the early morning or late afternoon, when the sun is lower.
The more energy coming in, the higher the evaporation rate.

The model is not very sensitive to smail errors in the location
information. If you are in a situation where you must guess at this
information, an estimate will be adequate if it is within one degree
in latitude and longitude, and a few hundred feet in elevation, of
the actual site.

Let’s run through an example in which you’ll add, modify, and
delete two cities, one in the U.S. and one outside the U.S. To begin,
choose Location from the SiteData menu. You see a scrolling
index of locations (mostly U.S. cities and towns).
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HUt HUEEN, MHRYLHND
RBILENE, TERAS

RIKEN, SOUTH CRROLINA
ALAMEDA, CALIFORNIA
ALBANY, NEW YORK
ALBANY, DREGON
RLERANDRIA BAY, NEW YORK
RLEKANDRIA, LOUISIANA
RLERANDRIA, VIRGINIA
RLLEN, TEXAS

RMBLER, PENNSYLUANIA
RMES, 10WA

AMESBURY, MASSRCHUSETTS
ANACONDR, MONTANA
RNAKEIM, CALIFORNIA

NN ARBOR, MICHIGAN
ARLEE, MONTANRA

Adding a U.S. location

Since Jupiter, Florida is not included in this index, click Add.
Type in the city name, its approximate elevation, and its
latitude and longitude (Figure 4-3).

Figure 4-3. —————— ey ————————— |
Addinga U.S. Enter full location neme:

location. Lacation is Iduoiler

is lacation in & U.S. stale or territory?

@ In U.S. O Not In U.S Select state or tervitory

- RLABAMA
Enter appronimate eleveation ALASKA

Elevation is @n Om ARIZONA

ARKANSAS

£nter appronimote location CALIFORNIA

deg. min. COLORADO
CONNECTICUT

Lotitude @N OS |OELAWARE

DIST OF COLUMBIA

Longitude Ot &0
D

[ cancet ]} Heip

Next, select Florida from the scrolling list of U.S. states and
trust territories. ALOHA checks that the information you
have entered is within the range of reasonable values for
Florida. (If you have entered a value that is not in the valid
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range, ALOHA will tell you which value is out of range; you
must correct this value before you can continue). Click OK.
Provided all of your input was within the acceptable ranges
for Florida, you return to the scrolling city index screen.

Jupiter, Florida appears at the top of this screen. If you click
Cancel at this point, the information you added on Jupiter
will disappear and the city name will be removed. To save
this information, you must Select a location.

e Location Information

JUPITER, FLGRIDA

ALAMAZ00, MICHIGAN
ANKAKEE, ILLINOIS
ANSAS CITY, KANSAS

ANSAS CITY, MISSOURI

IKEENE, NEL) HAMPSHIRE

EMMERER, IDYOMING

XENT, DHID

XENT, WASHINGTON

INGS MGUNTAIN, NORTH CAROLINA
INGSTON, NEW YORK

INSTON, NOATH CAROLINA
KNORDILLE, TENNESSEE

DKOMO, INDIANR

A MESR, CALIFOANIA

AFAVETTE, LOVISIANA

AKE CHRALES, LOUISIANA

LAK MINNESOTR

If you enter a city in a state with multiple time zones (e.g.,
Indiana), you may see another set of dialog boxes asking you
to select the appropriate time zone.

44

Figure 4-4.
Location index with
Jupiter, Florida.

NOTE
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Adding a location outside the U.S.

We’ll use Hamilton, Bermuda as our example here. Toadd a
city or town that is not located in the U.S., click Add and type
in the name of the location without its country (you’ll be asked
for that next). Click Not in U.S. Notice that the scrolling list
of U.S. states and territories disappears from the right side of
the window (Figure 4-5). Enter the approximate elevation,
and latitude and longitude coordinates, and click OK.

Figure 4-5. e Locotion (npu! |
Adding a non-U.S. city. "Enter full location name:

Location Is Illamllton I

is location in & U.S. state or territory?
Oinus. @ Net in U.S.

Enter approvimate slevation

Elevation is _ @1 Om

Enter spproximate location
deyg. min.

Latitude [@ @N Os
Longitude OF ®uwW

E 0K l [ Cancel ] { Help ]

You should next see the Foreign Location Input dialog box
(Figure 4-6). Now, type in the name of the country and the
time difference between Greenwich Mean Time (GMT) and
the local standard time. The GMT offset must be entered with
a negative sign if the time difference is in hours behind GMT.
If you don’t enter a sign, ALOHA assumes that the time
difference is positive. Finally, decide whether the time that
you want ALOHA to use in its calculations here is Standard
Time or Daylight Savings Time. '
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— Foreign Location Input |

Country name: |Bermuda

0ffset from local STANDARD time to GMT: |2 hours

Is current model time standerd or daylight savings
time?

O Standord Time ® naylighf Savings Time

Ll:oncel ] [ Help ]

Although ALOHA will automatically switch U.S. cities from
Standard to Daylight Savings Time (based on the date), the
time change for foreign locations will not be corrected auto-
matically .

When you click OK, you’ll see that Hamilton, Bermuda has
been added to the location index:

ﬁmﬁlon informetion -
HAMILTON, BEAMLNA

AMMOND, INDIRNA

Modifying a location

To change information that you’ve already entered for a
location, click Modify on the Location Information screen
(Figure 4-4). You will see the information that is currently in
CityLib. Select the item that you wish to change and type in
the new value.

4-6

Figure 4-6.
Adding a foreign country.

WARNING

Figure 4-7.
Location index with
foreign addition.
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Deleting a location

To remove a location from the index, select the location on the
list, and click Delete. ALOHA will ask you if you're sure that
you want to remove this location. At this point, you can
change your mind by clicking Cancel, or proceed with re-
moving the location from the list by clicking OK.

& Caution !

You are about to delete a city permanently
from the city library, never to appear
again. Select 0K if this is what you really
want to do. Otherwise cancel.

(o ) [ cancel ]

[f you've made a mistake and deleted the wrong city, your
only option at this point is to click Cancel. If you close the
Location dialog box and move on to the next menu item, the
city is permanently deleted.

Building Type

You can specify the type of buildings in the area of the spill.
ALOHA uses this information, together with data such as the
outside wind speed and temperature, to determine the rate at
which the chemical will infiltrate the buildings.

If you selectasingle ordouble-storied building, ALOHA will
use a default value to calculate the number of air exchanges
per hour (Wilson 1987). If you select Enclosed office build-
ing, ALOHA assumes that the air exchange rate is controlled
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and sets a default value based on the number of air exchanges
an average enclosed building would require to keep the
inside air from being “stuffy.”

[E=== Infiltration Building Paremeters =—=
Select building type or enter exchange parameter

O Enclased office building

@ Single storied building
O Double storied building

O No. of air changes is I] | per hour
Select building surroundings

@® Sheltered surroundings (trees, bushes, etc.)
Q Unsheltered surroundings

=] (oo )

If you know the number of times per hour that the total air
volume within the building is replaced, enter this number
next to No. of air changes. You can use this to compare the
effects of different air exchange rates.

Unless you have specified the number of air changes or have
chosen Enclosed office building, you will need to tell ALOHA
whether the surrounding area is sheltered or unsheitered.
Sheltered surroundings will reduce the rate at which the
chemical can infiltrate the buildings. Below are some guide-
lines for choosing sheltered or unsheltered surroundings.

4-8
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If the buildi Clic)
...are surrounded by trees or Sheltered surroundings
other buildings in the
direction from which the

chemical cloud will be coming

...are in an open space, with Unsheltered surroundings
nothing near it

...if you are unsure Unsheltered surroundings.

Date & Time

Now enter the date and time of the spill. If you don’t select
Date & Time, ALOHA will use the time on your computer’s
internal clock to run your scenario. [f the time on your
computer’s clock is incorrect, reset the time on the Control
Panel. This time may be important as some of the calculations
ALOHA will do depend on the time of day.

Figue 410. | Date and Time Options Semm————x|
and time
Date options. You can either use the computer's internal clock for the

model's date and time or set a constant date and time.

@ Use internal clock O Set constant time

Internal Clock Time is:
Fri Apr 1?7 13:27:41 1992

( cConcet ] { Hetp )
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Set constant time lets you specify when you want the sce-
nario to begin. This is useful for contingency planning or
training exercises because you can set up scenarios to run at
different times of the day and/or year (and therefore under
different environmental and atmospheric conditions). The
computer’s internal clock time will be automatically filled in
when you choose this option. You may then change any of the
values. '

e Dote ond Time Options ] SF'G‘F" 4-11. ime

You can either use the computer's internal clock for the
model's date and time or set a constant date and time.

O Use internal clock @ Set constant time

Input constant date and time .
Month Day Year Hour Minute
4  [22 ] [1990 | [1s ][5 |

(1-12)  (1-31) (1900-...) (0-23) (0-59)

ﬁ [ Cancel ] [ Help ]
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In this chapter.. The SetUp Menu

Chemical ..................... 5-2
Chemical data.....5-3
Adding ................. 5-5

After you've entered the information under the SiteData
menu, you need to select a chemical, set the atmospheric

conditions, and specify the type of source in your spill sce-
User Input......... 5-12

nario. These options are found under the SetUp menu. In
SAM Station ......5-23

addition, you can specify the type of computations that you

SOULCE v >-30 want ALOHA to use to calculate dispersion and dose.
. Direct ........cc.cc.. 5-31
Puddle............. 5-33 You should select the menu items in descending order.
Tafk e 5'26 Although you can select the Chemical and Atmospheric
Pipe ..o 5-43

items at any time, the Source option cannot be selected until
you have filled in the Chemical and Atmospheric data.

Figure 5-1.
The SetUp menu. Chemical... User Input... Chemical...
Atmospheric p| SAM Station...| | Atmospheric )
Source » Source M| Direct...
OR Puddie...
Computational... Computational...| Tank...
Pipe...
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Chemiical

Select Chemical from the SetUp menu to access a scrollable list of
the chemicals included in ALOHA’s chemical library, ChemLib
(Figure 5-2). About 700 pure chemicals are included in the library.
No chemical mixtures are included in ALOHA's library, nor are
any chemicals with unstable structures, nor any chemicals of such
low volatility that they don’t represent air dispersion hazards
(i.e., solids or liquids with very low vapor pressures). Chemicals
may be added to the library or deleted from it, and property
information about any chemical may be modified.

Chemical Information ee——

WMCETONE CYANOHYDRIN
ACETONITRILE
RCETYL BROMIDE

RCETYLENE TETRARBROMIDE
ACETYL (0DIDE
ACETYL MEVHYL CRRBINOL

Selecting a Chemical

Select a chemical by scrolling through the list until you find its
name, clicking on the name, and choosing Select. You can search
rapidly through the list by typing in the first few letters of the
chemical name. Once you have selected a chemical, you'll see
some of the most important properties of the chemical listed in the
Text Summary window (Figure 5-4).
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Chemical Data

The chemical library includes information about the physical
properties of each ALOHA chemical. The library also in-
cludes values for the IDLH (Immediately Dangerbus to Life
and Health) and TLV-TWA (Threshold Limit Value - Time-
Weighted Average) toxic thresholds. ‘

The ALOHA lib'i'ary contains information from two sources.
When available, information was obtained from a chemical
database compiled by the Design Institute for Physical Prop-
erties Data (DIPPR), known as the DIPPR database (Daubert
and Danner 1989). Additional property values were obtained
from the chemical database included in the Computer-Aided
Management of Emergency Operations (CAMEO™) hazard-
ous chemical information system (National Oceanic and
Atmospheric Administration 1992).

ALOHA uses information from the library to model the physi-
cal behavior of a chemical that you have selected. For ex-
ample, once ALOHA knows the temperature within a tank, it
can use library information to estimate the vapor pressure,
density, and other properties of the chemical stored in the
tank.

You need only the name of a chemical and its molecular
weight to run ALOHA, but you will be able to use only the
Direct source option and Gaussian dispersion module. You
will need values for additional chemical properties to make
source calculations using the Tank, Puddle, or Pipe source
options or to make heavy gas calculations. Check Table 5-1
for the properties necessary to use each option.
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Refer carefully to Table 5-1 before adding property informa-
tion about a chemical. ALOHA's chemical library contains'a
few data fields for properties that the model either estimates
itself or does not currently use (we anticipate that these
properties may be useful in a future version of ALOHA).
Adding values for these properties will have no effect on
source or dispersion calculations, and you won’t need to add
values for them to run any ALOHA calculation.

Gaussian Heavy Gas mmm
Property Direct Puddie Tank Pipe | Direct Puddie Tank Pipe mmﬁ
Chemical > > O S S <& O S dispersion option. .
‘b'!:i:::lat > <& S @ <o & > &
i';:;’;‘ point ®) > C A S »
Critical e & <& o< ®) > e e
pressure
Critical @) < <& ] O c® < <>
temperature
Density (gas) 0:0 L < <
M | P ¢ °
Heatcar g * S S| S & %
Heat cap. (liq,. & & < <%
const. press.)
Vapor pressure < > 4 P>
«%» Required properties for entering a new chemicai
O Only needed if the source is given in uniits of volume
> f:t::z n::::l pressure and critical lemperature or vapor pressure need
en
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Figure 5-3.
Adding a chemical.

These properties are:

O Critical molar volume

O Diffusivity (molecular and thermal)

O Heat of vaporization

3 Density (liquid)

O Heat capacity (gas at constant volume)
O Kinematic viscosity (gas and liquid)

Adding a chemical

You may add a chemical to the library either temporarily
(from within ALOHA) or permanently (using ALOHA’s com-
panion application, ChemManager). You must know at least
the name and molecular weight of each chemical that you
add. You may add as many chemicals as you like to the
library.

Here's how to add an example chemical, argon, to the library
temporarily:

Choose Chemical from the SetUp menu, then click Add.
Type “ARGON" in the Chemical Name field. Next, type in
39.95 in the molecular weight field (Figure 5-3). To enter
additional property values, click on the name of the property

ﬁrm Rusileble information %

it Moot Cap. (gxp) Yalue: 520.3
B8] oot Cop. (scp) Umte:

Wy
c ontom: (290 ]

rn

(=D o) ()
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in the scrolling list (or click on Next Field until the property
name is highlighted). Enter property values in the appropri-
ate data fields, and choose appropriate units from the corre-
sponding popup menus.

You must add a reference temperature and pressure for all
properties which change their value when temperature or
pressure change. Click on Heat Capacity (gas, constant
pressure) and enter the value 520.3 ] /kg Kat 294 Kand 1 atm
pressure.

Once you have entered all information about the new chemi-
cal, click OK. You'll be returned to the chemical index. Click
Select to select the chemical that you've just added.

Chemicals that you add from within ALOHA will be deleted
from the library when you quit from the program. Use
ChemManager (see below) to add chemicals permanently to
the library.

Review the Text Summary screen for usefulinformation about
each chemical you’ve selected, added, or modified. For ex-
ample, when only the name and molecular weight of argon
have been added to the library, a note will appear on the Text
Summary window: “Not enough chemical information to use
the Heavy Gas option.” This note alerts you that, although

SITE DATA {NFORNATION:
Location: PORTLAMD, OREGOM

Building Rir Exchanges Per Howr- '.34 (Shellered single storied)
Oote & Tine: Fixad at Novesbar 17, 1982 & 1430 hours

CHEMICAL IMFORPATION:
Chemical MName: RRGON Molecular Weight: N.9S kg/kmol
TLV=THR: ~unavai I- I0LH: —~unovai =
Footprint Lavel of Concern: Nesds (0 be sel bafore foolprint selection
Boiling Point: -302.353° F
Vapor Pressure at Aabient Tesperature: greater than | ata
fablent Saturation Concantration: 1,000,000 ppe or 100.08
Hote: Mot enough chasical data to use Heowy Gos option
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argon’s molecular weight is heavier than 29 kg/kmol, the
molecular weight of air, so that it may behave like a heavy
gas, ALOHA will have to use Gaussian dispersion calcula-
tions (unless you add additional property information).

Also, when you select a chemical which has been identified as
a confirmed, potential, or suspected carcinogen, a notation,
“Note: Potential or suspected human carcinogen,” will ap-
pear on the Text Summary screen under the Chemical Infor-
mation heading.

Modifying a chemical

You may modify information about a chemical already in
ALOHA'’s library, or about a chemical that you have previ-
ously added. You can make either temporary (from within
ALOHA) or permanent (using ChemManager) modifications.

Here’s how to temporarily modify information about argon,
which you just added to the library. You’ll add the properties
necessary to run the heavy gas option.

First, choose Chemical from the SetUp menu. Scroll through
the chemical index until you find “ARGON" (or type the
letters “AR” for a faster search). Selectargon and click on the
Modify button.

Chemical Information

ARSENIC TRICHLORIDE Y
RSINE b :

BENZALDENYDE

Go through the same steps to modify a chemical property
value that you used to add values for a new chemical. Click
on the name of the property in the scrolling list (or click the

5-7
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Next Field button until you've highlighted the property
name). Enter property values in the appropriate data fields,
or modify existing values, and choose appropriate units from
the corresponding popup menus.

The first property in the scrolling list is Normal Boiling
Point. Click on this property name, then enter “87.28” into
the empty data field, and choose Kelvin from the temperature
units menu. Next, click on Critical Temperature, and enter
the value 150.86 Kelvin. Click on Critical Pressure, and enter
the value 4,898,100 Pa. Click on Density (gas) and enter the
value 1.659 kg/m’at 294 K and 1 atm pressure.

You cannot modify all property values for ALOHA chemicals
already included in the library. Values that you cannot
modify, and their units, appear grayed-out. These are values
that ALOHA calculates internally, using either values for the
chemical’scritical properties (molecular weight, boiling point,
critical temperature, and critical pressure) or information
from the DIPPR database. if you would like to use your own
property values for an ALOHA chemical, add the chemical
using a slightly different name (such as “CHLORINE-2"), and
enter your own values in the new data fields.

Modifications that you’ve made from within ALOHA will be
deleted from the library when you quit from the program.
Use ChemManager (see below) to permanently modify the
library.

Making permanent changes with ChemManager
You can use ChemManager to make permanent changes to
ALOHA'’s chemical library. To use this application, first quit
from ALOHA, then double-click on the ChemManager icon.
You’'ll see a screen very like the one that appears when you
choose Chemical from ALOHA’s SetUp menu.

58
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To add a chemical to the library, click Add. Then follow the
same steps used to temporarily add a chemical from within
ALOHA. First, type in the name of the chemical and its
molecular weight (you’ll absolutely need these two pieces of
information). Then add values for all other properties that
you’ll need to run ALOHA (check Table 5-1 to see which
properties are necessary for ALOHA's various source and
dispersion options). Be sure to add values for reference
temperature and pressure when these are needed
(ChemManager will remind you if you don’t). When you're
finished, click OK to make your new chemical a permanent
part of ALOHA'’s library. Click Cancel to avoid adding the
chemical.

" To modify a chemical, select the chemical from the scrolling
list of chemical names, then click Modify. Follow the same
steps used to make temporary modifications from within
ALOHA; make modifications to existing information, or add
new information to data fields. Remember that you cannot
change information in any grayed-out data fields; this infor-
mation is internally calculated by ALOHA. When you're
finished, click OK to make your permanent changes to
ALOHA'’s library. Click Cancel to avoid making these
changes.

To delete a chemical, select the chemical from the scrolling
list of chemical names, then click Delete. Click OKto delete
the chemical permanently from ALOHA’s library. Click
Cancel to avoid deleting this chemical.

Remember that when you click OK within ChemManager,
you’re making a permanent change to the ALOHA chemical
library. Be sure that you are entering accurate information.
To exit ChemManager without making permanent changes to
the library, click Cancel.

5-9
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Changes made to ALOHA’s chemical library from within
ALOHA will not be saved when you exit from ALOHA. Use
ChemManager to make permanent changes to the library (see
below). To save any changes you’ve made to an ALOHA
chemical without making permanent changes to ALOHA’s
chemical library, choose Save from the File menu
(Figure 5-6), and save this scenario as an ALOHA file (see
Appendix C for more on saving files using AlohaSpy). Any
modifications you have made to your chemical will be saved
in this file, which you can reopen from within ALOHA at any
time.

Save fis Options e
Select save format

ALOHA save file
Archive windows to
display from AlohaSpy
L Cancel ]

When you reopen an ALOHA file, the model will use the
modified chemical properties contained in the file to make
source and dispersion calculations. However, if you again
select (via the Chemical menu item) the chemical that you
previously modified, then the changes you made will be
replaced by information stored in the chemical library. Choose
Open... from the File menu and reopen your saved ALOHA
file whenever you want to run a scenario using the modified
chemical information included in the file.

5-10

Figure 5-6.
Saving changes.




Chapter 5: The SetUp Menu
]

It is important to review the Text Summary screen. In our
example, a note appears with the chemical information: Not
enough chemical data to use Heavy Gas option (Figure 5-4).
This tells you that, although the vapors may behave like a
heavy gas, the model will have to use the Gaussian calcula-
tions. You can also see from the text summary screen that the
substance is a gas (the boiling point is well below the air
temperature). Argon is a simple asphyxiant; no IDLH or TLV-
TWA value has been assigned to it.

Atmospheric

The processes that ALOHA considers to move and disperse a
pollutant cloud include atmospheric heating and mechanical
stirring, low-level inversions, wind speed and direction,
ground roughness, and air temperature. Each of these pro-
cesses will be discussed in detail below.

Chemical...
GHUDEW LI User Input...
Sauice »| SAM Station...

Computational...

You can enter atmospheric data into ALOHA in two ways:

O User Input..., which you use if you know weather and
wind conditions, or

SAM Station..., which you use if you want real-time
weather data fed directly to ALOHA from a Station for
Atmospheric Measurements (SAM).
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User Input...
Here, you enter information about the atmospheric environ-

ment and the ground roughness at the spill site. This in-

cludes:

O stability class 3 ground roughness
O inversion height O cloud cover

O wind speed and direction O relative humidity
O air temperature

1. Scability class
There are principally two processes, heating and mechanical
stirring, that can affect mixing in the lower atmosphere.

a) Heating .
Heating the atmosphere near the ground leads to the most

unstable conditions. Think about what happens to a pan of |

water that you're heating on the stove. As heatisadded to the

bottom of the pan, the bottom-heated water rises and mixes as

it moves toward the surface. As the heating becomes more

intense, so does the mixing.

This same type of heating happens in the atmosphere. On hot
summer days, the sun will heat up the ground and warm the
lower atmosphere. The lower air rises as it warms, tumbling
and mixing as it goes. Remember looking out over a dark
parking lot on a hot summer day and seeing the air seem to
shimmer? This shimmer is caused by thermal mixing.

Just as air that is warmed rises if it is warmer than the
surrounding air, air that is cooled sinks, or stays trapped in
the lower level of the atmosphere. The opposite extreme of
intense heating is intense cooling; rapid cooling of the ground
leads to the most stable atmospheric conditions. Cooling of .
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the ground causes the lower layer of air to cool and become
more dense, making it very stable with little tendency to mix.
Clear, calm nights are a prime time for this type of intense
cooling to take place; for example, weather conditions where
you might expect a quick frost or low ground fog to develop.
These very stable conditions make for a very large threat zone
(see page 2-11). Very stable air is usually seen in the late night
or early morning hours.

b) Mechanical stirring

The second factor affecting stability in the lower atmosphere
is mechanical stirring caused by the wind. Asthe wind blows,
the friction caused by the earth slows down the air movement
closest to the surface. Airlayers near the ground tend to mix
and tumble as they glide past each other at different speeds.
The stronger the wind, the more effective this stirring mecha-
nism becomes.

Mechanical stirring not only mixes up the air, it also disturbs
the temperature layers created by intense heating or cooling.
This secondary effect of mechanical mixing causes what may
at first seem like a contradiction: it mixes up very stable, cool,
ground layers, making conditions less stable. In the same
way, it mixes up very unstable warm layers, making condi-
tions more stable. The net effect of stirring mechanisms such
as strong winds is that they reduce the possibility of either
very stable or very unstable air so that all strong wind cases
tend to be in the intermediate (neutral) range of stability.

Meteorologists typically summarize atmospheric stability by
specifying the stability class in terms of a letter, ranging from
A toF. With A being the most unstable and F the most stable
conditions, you will use the same letter code in the air model
to specify the relationship of stability class, heating, and
wind speed at your spill site (Figure 5-8).
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[*In the very rare case, stability class F may have stronger winds.

Stability class is the first atmospheric condition that you enter
in ALOHA. You choose the single letter that best represents
the weather conditions present at your spill site. Using our
example from Figure 5-9 and Table 5-2 below, you would
choose C or D for your stability class because the wind speed
is between 11 and 13 knots. (You can see Table 5-2 while
you're running ALOHA by clicking the Help button next to
Stability Class on the Atmospheric Options screen or by
looking at the Stability Class topicin the Help index.) ALOHA
uses stability class information to classify the amount of
mixing occurring in the atmosphere. To dilute a cloud of toxic
gas, unstable (lots of mixing) conditions give shorter threat
distances than would stable (very little mixing) conditions.
The cloud is diluted faster when conditions are unstable.

2. Inversion height

Under normal conditions, as you move up in the atmosphere,
the air gets cooler. An inversion occurs when cooler air is at
the ground and warmer air is above. ALOHA needs to know
whether there is a low-level inversion that could trap the
pollutant near the ground (Figure 5-10). This type of inver-
sion is different from the inversion that causes smog. That
type of inversion is typically thousands of feet above the
ground and therefore, much too high to affect a cloud of
escaping chemical.

5-14
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Figure 5-9. Atmospheric Options ERENEE—
Atmospheric options. stabilty Class Is: Of O8 Ot ®D QEF OF
Inversion Height Options are:  [___welp ] feot
@ Ne Inversion O Inversian Present, Height is: g,:;e"

Wind Options are: (__ Welp )
Wind Speed Is: E] @Kknots OMPH O Meters/Sec.
Wind Is from : E Enter degrees true or text (1.e. ESE)

Rir Temperature is: nagnu ®F O¢

Ground Roughness is:

@ Dpen Country on Inout nness(Za): Oin
O Urhen or Forest O taput roughn “ ®cm

Table 5-2. Surface Day Night*
%ﬂ;‘waﬂd Wind Speed Incoming Solar More than .5 Less than 5
(knots) Radiation Cloud Cover Cloud Cover
Strong Moderate Slight
<4 A AB B £ F
&7 AB B ¢ E P
71t B BL ¢ D E
11-13 c () D D D
>13 C D D D D

*D for compiete overcast conditions during day or night.
(Tumer 1974)

ALOHA needs to know about the special situation where the
inversion is very near the surface (one hundred feet or less
from the ground). A common clue to this situation is a thin
layer of patchy ground fog or “sea smoke” over water. These
situations are relatively rare, but you should watch for low-
level inversions after clear nights with little or no wind.

5-15
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If there is an inversion present and you know its height, click
Inversion Presentand type in the appropriate number, being
sure to select Feet or Meters. If there is an inversion present
but you don’t know its height, click Inversion Present and
estimate the height, making sure that the values you choose

fall between 10 feet (about three meters) and 5,000 feet (about.

1,524 meters). f there isn’t an inversion, click No Inversion.
If the heavy gas computations are used, ALOHA will not
factor in the inversion.

3. Wind speed and direction

ALOHA will next need information on wind speed and direc-
tion. Since many hazardous vapors cannot be seen, imagine
a pollutant cloud using your own experience in looking at a
smoke stack or campfire. If you’'ve ever done this, you know
how the wind’s direction and speed will affect the movement
of the cloud.

moderate winds
" . N A

5-16
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Obviously, the wind direction will determine which way a
cloud will drift. The wind speed also has a pronounced effect
on what the cloud will do. Forexample, low wind speeds may
allow the cloud to meander; high concentrations typically can
be found in puffs drifting away from the source. As the wind
speed picks up, meandering near the cloud’s source decreases,
while small-scale mixing in the atmosphere usually increases.
The model will make sure that the wind speed and atmo-
spheric stability class you set are consistent.

You can use the table below to help you estimate the wind
speed. (Notice that you have the option of miles per hour,
knots, or meters per second; be sure to look in the proper
column on the table and type in the corresponding value on
your computer screen. Since miles per hour and knots are
very close, Table 5-3 does not include both measures.)

.Table 5.-3‘ Internationa
How to estimate wind Meters per second Knos  description Specifications
speed. <1 <1 Calm Calm; smokes rises vertcally

<1-2 13 Light air Direction of wind shown by smoke drift
but not by wind vanes

23 46 Light breeze Wind felt on face; leaves ruste; ordinary
vane moved by wind

45 7-10 Gende breeze Leaves and small twigs in constant
motion; wind extends light flag

538 11-16  Moderawe Raises dust, loose paper; small
branches are moved

8-11 1721 Fresh Small trees in leaf begin 10 sway,
crested wavelets form on inland waier

i1-14 22-27  Stong Large branches in motion; whisding
heard in telegraph wires; umbrellas
used with difficulty

14-17 2833 Nergae Whole trees in motion; incoovenience
felt walking against wind

17-21 3440  Gale Breaks twigs off trees; generally impedes
progress
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In our example we said that the wind was 12 knots; looking in
the knots column, this means that we would expect to see
small branches moving slightly, with only dust and loose
paper blown along the ground.

Now, enter the direction from which the wind is blowing. You
can enter this using letters (e.g., se, ne, sw) or in degrees true
(176°, 210°, etc.).

4. Air temperature

The model uses the air temperature in a number of calcula-
tions. This value is used to calculate the evaporation rate
from a puddle surface (the higher the temperature, the higher
the vapor pressure and the faster the substance evaporates).
Elsewhere, especially when you are entering information
about the source, you can use air temperature as a value for
ground, pipe, or tank temperature if these values are un-
known. Because it may be used for so many calculations, you
need to enter as accurate an air temperature as possible.

5. Ground roughness

Another process that contributes to mixing is the stirring
caused by air moving over “roughness elements”
(Figure 5-12). A roughness element is any surface feature that
interrupts the flow of air. Depending on the size of the spill,
roughness elements may become obstacles. For example, a
very small spill on the railroad tracks in an urban area will
only experience the roughness of the tracks and immediate
surroundings. If the nearest buildings are 500 yards away
and the cloud doesn’t travel that far, the ground roughness
may be open country (see below). A cloud will generally be
narrower and travel further across open country than it will
over an urban or forest environment because of the relative
lack of roughness elements to create turbulence or curtail the
cloud’s spread.

5-18
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You must tell ALOHA the ground roughness in the area over
which the cloud will be moving. You have three choices:
Open Country, Urban or Forest, or youmay enter a roughness
(Z,) value.

O Open Country means that there are no buildings or other
obstacles close by.

O Urban or Forest means that there are many obstacles in
the area in which your spill has occurred. These obstacles
may take the form of skyscrapers, suburban homes, or
pine trees. Selecting an Urban or Forest ground rough-
ness will lead to more mixing and, hence, a shorter foot-
print.

Naturally, you can characterize few environments as totally
urban or totally open, so make your best guess by deciding
which type of ground roughness dominates the area where
the spill occurred. For example, if the spill occurred in a
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downtown area with more tall buildings than open areas or
parking lots, you’d choose Urban or Forest as your ground
roughness. However, if the spill occurred in an area with
more open spaces than buildings, you’'d choose Open Coun-
try. Ifit’s not clear which category your spill location falls in,
run ALOHA twice, once for each category. In determining
the downwind distance to the given Level of Concern, you
will find that Open Country is a more conservative choice
than Urban or Forest. That is, if you choose that option,
ALOHA will estimate a longer threat distance. -

If you want to specify your own roughness length (Z)), you
may find the following table helpful (Brutsaert 1982). As you
can see from Table 5-4, choosing roughness length is more
complicated than entering the height of the roughness ele-
ments,

Surface Description Zo (cm)
| Mud flats, ice 0.001
i Smooth tarmac (airport runway) 0.002
Large water surfaces (average) 0.01-0.06
Grass (lawn to I cm high) 0.1
Grass (airport) 0.45
Grass (prairie) 0.64
Grass (artificial, 7.5 cm high) 1.0
Grass (thick to 10 cm high) 2.3
Grass (thin to 50 cm) 5.0
Wheat stubble plain (18 cm) 2.44
Grass (with bushes, some trees) 4
1-2 m high vegetation 20
Trees (10-15 m high) 40-70
Savannah scrub (trees, grass, sand) 40
Large city (Tokyo) 165

When ALOHA uses the ground roughness in its calculations,
it may readjust the value you have entered to be consistent

5-20
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with the requirements for the Gaussian and heavy gas mod-
ules. In the Gaussian case, ALOHA only needs to know the
roughness category (Urban or Forest or Open Country). If
youenteraZ , ALOHA will categorize your value into one of
these two classes.

If the heavy gas calculations are used, ALOHA will assign a
value to the Urban or Forest or Open Country choice. If you
have entered aZ, ALOHA will use this value, if it falls within
the range 0.05 cm to 10 cm. Values greater than or less than
these limits will be set to the nearest limiting value.

After you've selected the appropriate atmospheric conditions
and ground roughness, and clicked OK, ALOHA requests
information about the cloud cover and relative humidity in
the vicinity of the spill.

é. Cloud cover

ALOHA uses information on cloud cover to help estimate the
amount of incoming solar radiation at the time of the spill.
With location, air temperature and your other atmospheric
selections, this information helps ALOHA to calculate the
rate at which the spill will evaporate. ALOHA gives you six
options for cloud cover, ranging from complete cover to clear.
The sixth option allows you to describe cloud cover in the
standard meteorological terminology of tenths. For example,
if you called the National Weather Service, they might tell
you that cloud cover that day was 5/10, in which case you’d
enter 5 as the value.

5-21
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Cloud Cover and Humidity IRMINEENUNENGEEE] Fowe5-13.
Select Cloud Cover: Cloud cover options.

O O ® @) O oR Qenter velue E
complete pearily cleer

(0-10)
cover clioudy

7. Humidity
Relative humidity is another measure that ALOHA uses to
help calculate the rate at which the spill will evaporate into
the atmosphere. As with cloud cover, ALOHA gives you six
options for relative humidity, ranging from wet to dry. The
sixth option allows you to describe humidity in the standard
. meteorological terminology of percentage. For example, if
you called the National Weather Service, they might tell you .
that there was 50% humidity that day.
Note that, as you’ve entered more information, the Text

select Humidity: Figure 5-14.
sft-. e - Humidity options.
i i 14
O O ® O O or Qenter vaiue %

wet medium dry (0-100)

Summary window has continued to be updated (Figure 5-15).
The window now includes information on the site, chemical,
and atmospheric conditions for the spill scenario.
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Figure 5-15.

Text summary.

Figure 5-16.

SAM selection note.

I Text Summarg__l!]

SITE DATA INFORPAT 1 0N:
Location: JUPITER, FLORIDA
Building Rir Em Par Hour: 1.07 (Sheitered single storied)
Date & Tisw: Using computer's intermal clock

CHERICAL |NFORMAT ION:
Chamical Name: AITIONIR, RAMMYDROUS Toileculor Meight: 17.03 kg/keof
TLU=-THA: 25.00 ppe TOUN: 500.00 ppm
Fontprint Level of Concern: 300 ppe
Boiling Point: -33.43° C
Uapor Prasswe al Asbient Teaperature: greater than t ata
Fabiant Soturation Comcentration: 1,000,000 ppa or 100.08

ATMOSPHERIC INFORMAT ION: (MANUAL.  INPUT OF DRTAD

Hind: 12 knots from SE No Irnversion Haight
Stobility Class: D Alr Temparature: 80° F
Reiativa Humidity: SO Ground Roughness: Open country

Cloud Cover: S tanths

SOURCE STRENGTH INFORMATION: - (SELECT SOURCE)
<

SAM Station...

Several companies manufacture Stations for Atmospheric
Measurement (SAM) for use with ALOHA. For a list of
current manufacturers, please call NOAA at (206)526-6317.
Before using a SAM not specifically designed for ALOHA, be
sure that the data format is compatible with ALOHA, as
described below. Choose SAM Station... to enter atmospheric
information that you receive over a VHF radio frequency or
through a direct connection between your computer and a
SAM (Figure 5-16). Set up the SAM in the area where condi-
tions need to be monitored. The SAM will feed real-time
weather data to the computer and ALOHA will interpret and
use this information in its pollutant dispersion calculations.

Note !

IT OK is selected, ALOHA will enpect
meteocrological data from the serial port.

The interface to SAM should be properiy
connected, configured, and turmed on.

[ ok )] (CCancei J [ Heip )
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A SAM transmits updated meteorological conditions every
30 seconds. If ALOHA has finished the previous dispersion
calculations and has drawn a footprint, the new SAM data
will be used to update the dispersion calculations and draw a
new footprint. If, on the other hand, ALOHA is still in the
process of calculating the dispersion when SAM data are
received, the new data willbe ignored. Not until the footprint
has been drawn will ALOHA again begin acknowledging the
SAM data and resume the process of calculating a new foot-
print. Remember that the SAM can only update the data that
it collects. You will need to update the inversion, cloud cover,
and humidity conditions if these change during the incident.

When you select SAM Station, ALOHA assumes that you are
hooked into a SAM unit and are prepared to receive weather
data through it (Figure 5-16). ALOHA will alert you if it
doesn’t receive data from the SAM after several minutes.

Windows users will need to specify the serial port to which
the SAM unit is connected.

After you click OK, ALOH A asks you for additional informa-
tion about atmospheric conditions in the vicinity of the SAM
that cannot be measured by the station.

I. Inversion Height Options

Click No inversion if there is no inversion present. If an
inversion is present, click Inversion present and type in its
height. Make sure that you choose whichever unit of measure
is appropriate. (For more on inversion height, see pages 5-14
to 5-15.)
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Figure 5-17.
Inversion height
options.

Figure 5-18.
Giround roughness

el User Input for SAM Unit
inversion Height Dptions are:
@ No Inversion
O Inversion present, Height is:

® feet
O meters

2. Ground Roughness
Next, select the appropriate Ground roughness category.

(See previous discussion of ground roughness.)

User Input for SAM Unit
tnversion Height Options are: Help )

@ No inversion

@ feet
O Inversion present, Helght Is: O meters
Ground roughness is: @
@® Open Country Cin

OR Q Input roughness (2o): m ®cm

QO Urban or Forest

NOTE: The model time wiil be taken from the computer's Internal
clock. Be sure It is set correctly.

Make sure that your computer’s internal clock is set to the
appropriate time for your spill; your SAM will run using this
time and ALOHA will use this time, along with the wind
speed and direction, to calculate the appropriate stability
class. After you click OK, ALOHA requests cloud cover and
humidity information for the location where your spill oc-
curred. (See previous discuss of cloud cover and humidity.)

If you save a scenario as an ALOHA file while the met station
is turned on, ALOHA won’t automatically start receiving
data when you reopen the file. You must again select
Atmospheric and choose either User Input or SAM Station.
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SAM Options

After you click OK on the Cloud Cover and Humidity screen,
notice that a new menu item, SAM Options, appears to the
right of the Display menu. You can Archive the data received
through SAM as ASCII characters in a text file, look at Raw or
Processed data, or look at a Wind Rose displaying the last ten
wind vectors that ALOHA received from your SAM. Youdo
not have to use any of these options for ALOHA to use the
SAM data; they are truly “optional.”

Met station sensors are scanned
every two seconds; the mean wind
speed, direction, and temperature
are based on five-minute running

SAM Options
Archive Data...

averages of the scanned sensors. Raw Data
Be aware that the data received Pr_oceSSEd Data
Wind Rose

through these sensors are specific
only to the area where you have
set up your SAM. Wind speed and direction for other areas
covered by the dispersing cloud may not be reflected (see
Wind shifts on pages 2-10 to 2-11). Further, since ALOHA
can only receive data from one SAM at a time, footprint
calculations may be invalid if they are based on a SAM
located some distance from the spill source, and there is a lot
of variation in the terrain in between.

1. Archive Data

You can save your processed meteorological data as a tab-
delimited text file for later referral. Choose Archive Data
from the SAM Options menu, name the file in the dialog box,
and click Save. You can later open this file in a word process-
ing application. Since data may not be received every 30
seconds if ALOHA is doing time-intensive calculations, the
archived data will include the time of each transmission. This
time is taken from the computer’s internal clock; please be
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Figure 5-19.
SAM Options menu.
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sure this time is accurate. You may change the time using the
Control Panel on the Macintosh or the Control menu box on
the IBM.

_ Figure 5-20.

D ALBHR Helps

& ALBHR

0 Chemlid

& ChemManager.y.g
0y Citylib

Archive SAM data as:

® Cancel

ALOHA places no limit on the amount of data you may
archive. The only limit will be the amount of space available
on your hard drive (or floppy disk).

1. Raw Data

This option allows you to view the string of data that the met
station is sending to your computer. The data, separated by
commas, are printed on a single line on your screen in the
following format:

Figwes21. JEE========mmg Rqw Sam Data
Raw SAM data.

0999,9.13,308.067,06.79,24.20,8.93,304. 48,24 .26, 12, 3,2523,
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met station identification number

mean wind speed (meters per second)

mean wind direction (in degrees true)

standard deviation of wind direction (in degrees)

mean temperature (in degrees Celsius)

instantaneous wind speed (meters per second)
instantaneous wind direction (degrees)

instantaneous temperature (again, in °C)

battery voltage of the field unit

the sum of the ASCII code of all the data sent (ALOHA
uses this number to trap bad or incomplete transmis-
sions). :

aaQaao0gdooagoao

3. Processed Data :
Here, you see SAM data after ALOHA has processed and

interpreted it (Figure 5-22).

B Processed Sam Dot S——— ]
Mateorciogicol Station 10: 000 a

INSTANTRIEQUS
Hing Speed: 4 4 eph
Hind Oirection’ 37 degreas trua
Tesparature: $0* Fahverdwil
3 NIMUTE RUMNING AVERACE
Hind Speed: 4.9 woh
Uind Direction: 62 degrees trus
Tesparoture: 81° Farvwertwil
Sigas Thata: 3.2 degrees

Gattery Uoltage: 12.30 wiws

] LGE

The Meteorological Station ID is the identification code of
the SAM that is sending data to your computer (this ID is
assigned by the manufacturer). Battery voltage is the voltage
of the battery on the SAM unit.

Sigma Theta corresponds to how the wind direction has been
changing over the last five minutes. ALOHA uses this value
to help determine the stability class. If the value for Sigma
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Figure 5-22.
Processed SAM
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Figure 5-23.
SAM wind rose.

Theta is -1.00, SAM has not been transmitting for five min-
utes. ALOHA will not allow you to set the source or draw any
footprints until SAM has been running for at least five min-
utes. '

4. Wind Rose
Selecting Wind Rose displays a diagram that summarizes the

direction and speed of the wind at a SAM’s location. This
window shows up to the last ten wind observations received.
Each observation appears as a line, called a vector, that
indicates the wind direction by the angle at which each line is
drawn, and the wind speed, by the length of the line. Each
vector represents a five-minute running average, rather than
an instantaneous measurement.

- The wind rose helps you to
ED’% WindRose
visualize how much the

wind has been shifting. For

example, in low wind con-
ditions ona hot, sunny day,
you would expect fairly

unstable atmospheric con-
ditions. The wind rose
would show vectors that
are widely scattered. Conversely, under stable conditions,
the wind rose will show very little scatter; some of the vectors
may even be lying on top of one another. The last wind speed
received is displayed in the lower left corner. The vector
representing the last wind observation is drawn on the dia-
gram with a darker line. Notice that the vectors are drawn
from the center of the circle towards the direction TO which
the wind (and any cloud of chemical) is blowing. Both
processed and raw data will show the direction FROM which
the wind is coming. The wind rose will continue to be
updated until you disconnect your SAM or ciose the window.

4.2 mph
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Source...
The Source options let you tell ALOHA the amount and/or

circumstances of the chemical release.

Chemical...

Rtmospheric )

Source ) T
Puddle...

Computational... | Tank...
Pipe...

ALOHA can estimate the duration of chemical releases last-
ing from a minimum of 60 seconds to a maximum of 60
minutes. After sixty minutes, atmospheric conditions are
likely to have changed. Remember, ALOHA uses constant
atmospheric conditions. If the circumstances of the release
lead to a spill that would last longer than 60 minutes, you will
see that the concentration, source strength, and dose curves
are truncated at 60 minutes. The text summary screen will say
“Release Duration: ALOHA limited the duration to 1 hour.”
The 60-minute cutoff is a maximum; if conditions change
dramatically before an hour has passed, ALOHA’s output
will not be valid. When this happens, reset the atmospheric
and source input and let ALOHA calculate a new footprint.

ALOHA reports two release rates. The maximum computed
release rate is the fastest release rate possible for your sce-
nario. It may be very fast in the case of a pressurized tank
release. The maximum average release rate is averaged over at
lest one minute. It will be considerably slower than the maxi-
mum computed rate in the case of a pressurized release.
ALOHA uses a series of average rates to make its dispersion
calculations.

5-30

Figure 5-24.
Source options.
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After you click OK, the source is calculated and you will be
returned to the Text summary screen. Review the informa-
tion you have entered as it appears on this screen. The
source strength information calculated by ALOHA includes
an estimate of how long the release will last, the total amount

- released, and both the maximum computed and average re-
lease rates. If a pressurized liquid was stored in the tank,
ALOHA will indicate that the release was a two-phase flow.
In such cases, liquid, as a fine aerosol mist, and gas are
released rapidly and simultaneously from the tank. Two-
phase mixtures are denser than the gas phase of the chemical,
and often disperse as a heavy gas.

Choose the Source option that most closely resembles the

. spill scenario.

Choose...  If.

O Direct ...you can estimate the amount entering the
atmosphere,

3O Puddle ...you can estimate the size of the puddle on
the ground,

& Tank ...the substance is being released from a tank,
or

O Pipe ...a gas is escaping from a broken or punc-
tured pipe.

Direct

Choose Direct to enter your own estimate of how fast the
pollutant is entering (or has entered) the atmosphere. Was
the spill instantaneous (the entire amount escaped into the
atmosphere in the first 60 seconds) or continuous (the con-
tents are entering the atmosphere over time)? This estimate
. must be for the amount of pollutant entering the atmosphere as
a gas. This may not equal the amount spilled, particularly if
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the substance spilled is a liquid (in such a case, you’d need to
estimate its evaporation rate).

RSN User inpu! Source Strength SRR
Sslect source strength units of mass or volume:

O grems O kilagrams ® pounds QO tans(2,000 Ibs)
Q cubic maters O ltars Q cubic feet C gellons

Select an Iinstantaneous or continuous source:

@ Continuous source O instontaneous source

Enter the amount of @ pounds/sec

pollutant ENTERING O pounds/min

THE ATMOSPHERE: QO pounds/hr
fnter source height @ feet
(@ ¥f ground source): E:] O meters

If the spill is above ground level, you may also enter the
source height. This allows you to model neutral gas releases
from elevated pipes or other above-ground sources. If you
don’t enter a source height, ALOHA assumes that the spill is
at ground level, and sets the source height to zero.

However, entering an elevated source height doesn’t cause
ALOHA to evaluate releases of heated gases accurately. This
is because plumes of heated gas, like those from smokestacks
or fires, usually rise before traveling downwind, and ALOHA's
calculations do not account for downward movement of a gas
released at an elevated height if it is much heavier than air.
Therefore, ALOHA won't let you try to model an elevated
source when the chemical is a heavy gas. If you enter a non-
zero source height for such a case, ALOHA warns you that
heavy gas calculations can only be made for ground-level
releases. (A ground-level release is a more conservative
choice than an elevated release: ALOHA will predict alonger
footprint for a ground-level release.)
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only be made for




Chapter 5: The SetUp Menu

Puddie

If the spill is a liquid that has formed a puddle on the ground,
select Puddle, unless the source of the puddle is a tank that is
still leaking (in which case you should select Tank).

When you select Puddle, the first pieces of information that
you must give ALOHA are how large an area the puddle
covers, and how much of the chemical is contained in the
puddle (Figure 5-26).

Puddle Input S

Puddle area is: square @ feet O yards O meters

Select one and enter appropriate data
@® Uolume of puddle
O Rverage depth of puddie
O Mass of puddle

@ galions O liters
O cubic feet O cubic meters

Uolume is: |50

([ cancet | [ Hep ]

O Visually estimate the amount of ground the puddle covers
(remember, for a square or rectangle shape, area = length
times width; for acircle, area = 3.14 times the square of the
radius).

O Estimate the amount of chemical contained in the puddle
by typing in either the volume or mass of the chemical in
the puddle. Otherwise, estimate the average depth of the
puddle and ALOHA will calculate its mass.
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ALOHA now knows the puddle’s surface area and the amount
of the chemical available for evaporation. The evaporation
rate will depend on these factors, as well as:

O incoming solar radiation (affected by location, time, cloud
cover);

O heat transfer with air (affected by air temperature, humid-
ity, initial puddle temperature); and

O heat transfer with ground (affected by ground temperature,
ground type, initial puddle temperature).

The ground conditions influence the amount of heat trans-
ferred between the ground and the puddle (for example, the
warmer the ground, the warmer the puddle; hence, there will
be a higher vapor pressure, resulting in a higher evaporation
rate).

Choose ground type by selecting default, concrete, sandy, or
moist. (ALOHA doesn’t assume any of the chemical is ab-
sorbed into the ground, but uses ground type information to
help calculate energy transfer.) In most cases, concrete will
be the most conservative choice (it leads to the highest heat
transfer). The default selection is equivalent to unwetted
ground not covered by rock or concrete. This choice will
usually lead to evaporation rates that are somewhat slower
than those resulting from concrete, but faster than if you
chose sandy.

You must next select a ground temperature; the air tempera-
ture will be automatically filled in as an estimate of Ground
temperature. You may use this as a default value or you may
enter the ground temperature, if you know it. There may be
a large difference between air and ground temperatures in
some situations, such as in a parking lot on a hot day late in
the afternoon, or on a street during the early morning hours
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following a very cold night. Be sure to estimate air and
ground temperatures carefully in such situations.

The last piece of information ALOHA will need here is the
initial puddle temperature. You may again elect to use either
the air or ground temperature, or you may enter an initial
puddle temperature, if you know it.

G'-‘wf;f;ﬁ:- [E======= s0il Type, Rir and Ground Temperature S———|
rou \
fm':llm.and Select ground type

initial puddie

temperature. @ Defauit (O Concrete O Sendy QO Moist

Input ground temperature
@ Use air temperature (select this if unknown)

O Ground temperature is 6&1 I ®F OC

Input initial puddie temperature

@ Use ground temperature (select this if unknown)
O Use air temperature
QO Initial puddie temperature is |65 ®F (O°C

’

After you click OK, ALOHA will calculate the source, and
you’ll be returned to the Text Summary screen.
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ALOHA doesn’t take into account any changes in atmo-
spheric conditions—such as changes in wind speed or air
temperature— when calculating the rate of evaporation from
a puddle. This is especially important to remember because
wind speed and air temperature are very important influ-
ences on evaporation rate. If these conditions change while
ALOHA is calculating the evaporation rate, you'll need to
enter the new values and re-run ALOHA.

Puddle or tani?
Puddles may also be formed by leaks from tanks. If a tank is

the source of the puddle, choosing Tank allows the puddle
area to grow while the tank continues to leak.

Tank...

If the source of the spill was a tank rupture or tank valve leak,
choose Tank. ALOHA will need to know what the tank looks
like, how big it is, how much of a chemical, either liquid or
gas, could be stored in the tank, and the storage temperature

and/or pressure.

e Tank Size and Orientation Ee————mem—

Select tank type and
orientation:

Sphere
Uertical cyllnder
Hor lZontal oyt inder @
@®

O C

Enter two of three values:

s | g Uyt
1 dlameter @ feet O meters
dimsier tongth
volume @ galions O cu. feat

=)
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Figure 5-29,
State and temperature of
chemical in tank.

Tank size and orientation
ALOHA considers three type of tanks: a horizontal cylinder,

a vertically oriented cylinder, or a sphere. As you choose the
tank type and orientation, the bottom of the tank input screen
will change to reflect whatever additional information is
needed to help ALOHA determine the total volume of the
tank.

If, for example, you select a cylinder, the model will request
that two of the following three values be entered: diameter,
length, or volume. If you select a sphere, ALOHA needs to
know either the diameter of the container or the volume of
the tank. The model will fill in the calculated values for the
other input boxes as you enter the requested information.

Chemical state
Next, tell ALOHA the nature of the material in the tank and
the temperature at which it is stored. You may tell ALOHA
that the tank contains liquid, the tank contains gas only, or
you don’t know.

—

Chemical State and Temperature
Enter the state of the chemical:

® Tonk contains liquid
Q Tank contains gas only
O Unknown

Enter the temperature within the tank:

O Chemical stored at ambient temperoture

@® Chemical stored at degrees @F OC
l” N\
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Liquid in a tank

If you choose liquid, ALOHA will determine how much of the
chemical is in the tank once you have entered the mass or
volume of the chemical, the percentage of the tank that is
filled, or the liquid level in the tank. Remember that you have
already specified the size of the tank, so the model already
knows the maximum amount that may be in the tank (Figure
5-30). ALOHA won't allow you to overfill the tank!

(e 11quid Mass or Uolume TR

Enter the mass OR volume of the liquid

l ox ' | Cancef l

O peunds
The moss of liquidis: [ | ® tons(2,000 ibs)
Q kilograms
on
Enter volume OR Wquid level
The liquid g 2::::":” .
volume is: Oiiters

[0 ] % run by volume

Q cubic meters

Gas in a tank

If you choose gas, ALOHA will determine how much is in the
tank by asking you to enter the tank pressure or amount of

gas directly.
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Figure 5-30.
Liquid intank.
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Fgue53l. e
Tank Mass or Pressure of Gas

amount of gas Enter either tank pressure DR amount of gas
inatank

QO mm Hg.
@ Atm.

Q psi.

O Pa.

The tank pressureis:| 2

O pounds

@ tons(2,000 Ibs)
The amount of gas is: |0.095 QO kilograms

Q Cu. Ft. at STP
QO Cu. M. at STP

@ ( cancet ] [ Help ]

Unknown in a tank

If you choose unknown, ALOHA will ask you to enter the
mass of the chemical in the tank. The model will then
calculate the state of the chemical based on tank volume,
temperature, and mass of the chemical in the tank
(Figure 5-32).

Figure 5-32. e Mass of Chemical In Tank S|

Mass of unknown For a chemical of unknown state
. a '
chemical in tank. the chemical mass is required

The amount of O pounds
chemical in C} @ tons(2,000 Ibs)
Q kilograms

[ Cancel | ( Heip |
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Area and type of leak

Now ALOHA will ask you about the opening from which the -

pollutant is escaping. You must decide if the opening is best
described as a hole or a short pipe/valve leak, and what shape
best describes the opening (Figure 5-33).

firea And Type 0f Leak

e ———

Select the shape that best represents the shape of
the opening through which the poliutent s exiting

C 0 v
‘P

thm-b)
Teryth

Q Circular opening ® Reclanguler opening

Opening length: g "':';“

centimeters
Opening width: E:] 8meters

Is lesk through a hale or short pipe/valve?
O Hole ® Short pipe/velve

[ cancet | [ Hep |

If youspecify that the opening is rectangularinshape, ALOHA
will ask you for the length and width of the hole. If you
specity a circular leak, you will need to provide a diameter.
The last piece of information that you must give ALOHA
about how the chemical is leaking out of the tank is whether
the leak is through a hole or a short pipe/valve. A hole is any
kind of break directly into the tank (e.g., a puncture or crack).

If there is any liquid in the tank, you must next tell ALOHA
where the leak occurs on the tank (Figure 5-34).

Figure 5-33.
Area and type of leak.
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Figure 5-34,

Heiaht of leak in tank. Height of the Tank npem

The bottom af the iesk is:

Oin. Oft, Ocm.@m.

above the bottom of the tank

OR
liq. levet
50.0 I'l. of the way ta the top of
the tank

You may tell ALOHA where the leak is in one of three ways:

O move the scroll bar up to the approximate height of the
bottom of the leak (notice that the liquid level is shown),

O specify the distance from the bottom of the tank to the
bottom of the leak, or

3 specify the height of the leak as a percentage of the totai
tank height (e.g., 0% means that the hole is at the bottom
of the tank; 90% means that the hole is 90% of the way to .
the top of the tank).

If the leak is a gas, you will be returned to the Text Summary
screen when you click OK. You will see a summary of the
information that you entered on the tank, and the source
strength results calculated by ALOHA (Figure 5-35).
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Wind: 5 seters/sec fm 030° trua No inversion Haight
Stubility Closs: D Air tmuﬂ SS° F
Aslative Husigl ty: 308 Ground Rougivess: Opan country
Clowd Cover: S tanths

SOURCE STRENGTH |NFORSAT 1ON:
Gas leak from hole in horizontal ocylindricul tlank salected

Tank Dianster: S feat Tank Langth: 25 feat
Tork Uoluse: 3,672 gal lons
Internal Tesperature: 35* F Intarval Press. 2 otmospheres

Chamical Mass in Tark: 0.023 tons

Circuiar Opaning Diaseler: 6 incles

Ralease Duration: | einuie

Hox Compuied Aalsase Rats: 6.93 pounds/sec

fiax Avercgs Sustained Ralease Rote: 0.327 poundis/sec
(overogad ovar a ainule or more)

Total Raount Reigased: 19.8 pounds

If the chemical is stored as a non-pressurized liquid, a puddle
may be formed, so ALOHA will ask you for information about
the ground. This information is similar to the information
requested in the Puddle option. There are, however, two
differences. .

First, ALOHA will have calculated the initial puddle tem-
perature, based on the temperature of the tank and flow
considerations, so you will not have to enter this information.
Second, you must let the model know whether the puddle is
diked.

IE=======xmu= Puddle Poromeiers === Figure 5-36.
Select ground type '

@ Default O Concrete O Sandy O Moist

Input ground temperature

@ Use air temperature {setect this If unknown)

Q Ground temperature is deg. @F OC
Input manimum puddie dismeter

@ Unknown
O Manimum diameter is : ® 1t Oyds O meters
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Figure 5-37.
Text summary of
liquid release
from tank.

ALOHA will ask you to enter the maximum puddle diameter.
If there are no barriers to prevent the liquid from flowing,
select unknown. If there is a barrier to liquid flow (e.g., a
containment or diked area), then enter the approximate diam-
eter of that barrier as the maximum puddle diameter. Re-
member to select the appropriate units, and click OK.

L — |

ATMOSPHERIC IMFORMATION: (MANUAL INPUT OF DATAY

Hind: 12 krota fros SE Mo Inversion Haight
Stability Class: D Air Tesperature: 80° F
Retative Humidity: 308 Ground Roughrass: Open country

Cloud Cover: S tenths

SOURCE STRENGTH INFORMATION:

Liquid laak fros hole in horizontal cyl indrical tonk selacted

Ta Dioseter: § fest Tank Length: 20 feet

Tonk Uoluae: 7,520 gallons

Internol Tesperaturs: 80° F .

Cheaical Mass In Tank: 20.9 tons Tark is 7o% tull

Cireulor Opaning Dionster: 6 inchas

Opaning is 1.60 feat froa tonk bottom Sall Type: Derfault

Ground Taep: equal to aebiend hax Puddie Diometer: Unknown

Ralease ODuration: SO0 minutes

tox Computed Rulease Rate: 719 pounds/min

Mox Pverage Sustained Felease Rate: 718 poaamds/ein

(averaged over a sinuie or sore? Bg

Total Amount Released: 34, 8486 pounds

<2l It

Now you can select Source from the Display menu to see a
plot of the source strength over time.

Pipe... A
If the chemical is spilled from a leaking gas pipe, choose
Pipe.... (ALOHA does not allow for liquid pipe leaks.) Here,
you tell ALOHA the inside diameter of the pipe, the pipe’s
length, whether the pipe is connected to a tank (infinite tank
source) or shutoff valve (closed off), and the pipe’s rough-
ness.
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Diameteris {12 @ inches Ocm

input pipe length

Pipe lengthis [2400 | @1t Ouyds O meters

@® connected to infinite tank source
O closed off

Select pipe roughness
@ Smaooth Pipe
QO Rough Pipe

The unbroken end of the pipeis

[ Cancel |

The pipe length must be at least 200 times the diameter of the
pipe. After telling ALOHA the size of the pipe, you must
specify what the unbroken end of the pipe is connected to.
The pipe may be connected to an infinite tank source (that is,
ALOHA will assume that the temperature and pressure in the
tank remain constant), or may be closed off on the unbroken
end (for example, by a shutoff valve). Note that ALOHA does
not handle pipes that break in the middle, leading to two pipe
sources (one on either side of the break).

Pipe roughness refers to the texture of the inside of the pipe;
rough texture causes turbulence, which reduces the flow rate
of the gas in the pipe. A gas will flow more slowiy throughan
older, corroded (rough) pipe than through a newer (smooth)

pipe.
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Figure 5-38.
Pipe input.
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Next, teill ALOHA the pressure and temperature inside the
pipe. You may enter a value for the size of the hole ina broken
pipe if the pipe is closed off at its unbroken end. If, instead,
the pipe is connected to a large reservoir, ALOHA will as-
sume that the hole diameter equals the pipe diameter.

P;'gms':g Pipe Pressure and Hole Size

hole size. Input pipe pressure

Pressure is | 10000 @PSI OARtm OPa

Input pipe temperature -

O Unknown (assume ambient)
@ Temperature is |32 ®@F O°C

Input hole size

(O Hole areais [113 square @in. O cm.

[ cancer )

@ Use pipe diameter

When you click OK, the source will be calculated and you’ll
be returned to the Text Summary screen.

545
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ATMOSPHERIC 1NFORMAT 1OM: CMANUAL 'NPUT OF ORTA)D
Nind: S saters/sec fros 030° wvwe Mo Inversion Height
Stabl ity Class: D Rlr Taaperoture: 33° F
Relative Humidlty: 738 Ground Rougivess: Open country
Cloud Covar: 10 tanths

SOURCE STRENGTH IHFORMATION:

R Tent Summa S o : i Figure 5-40.
: Text summary of gas

Pipa Dicsater: 12 Inches Pipa Langih: 2400 feet
Pipa Temperature: 53° F Pipa fress: 10000 Ibs/sq In
Plpa Roughnass: smoolh Hole Area: 113 24 in

Unbroken erd of the plpe is cormmctied to an Infinl te source

Relacse Ouration: ALOHA ifeitled the duration to 1 houwr

Hax Computed Release Rats: 206,000 pounds/min

Hax Average Sustained Release Rata: 208,000 pounds/sin
(averaged over a ainute or more)d

Total Asount Relasased: 13,960, 100 pounds

Computational...
Choose Computational to specify which type of calculations

you want ALOHA to use for estimating the dispersion. You
may choose to let ALOHA decide whether to use the heavy
gas or Gaussian calculations, or you may force the model to
use one or the other. This option also allows you to specify a
dose exponent.

mpEes————— (gmputational Preferences =—uum—u— Figure 5-41.
Options for footprirt

Select spreading algorithm. |f unsure, let caiculations.

model decide.

@ Let model decide (select this If unsure)
Q Use Gaussian dispersion only
Q Use Heavy Gas dispersion onty

Define dose:
t
Dose -Ltn(t)dt n=
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Let model decide

When you choose Let model decide and are running one of
the Tank, Puddle, or Pipe source options, ALOHA will iden-
tify chemicals that will behave as heavy gases. This is true
even if a chemical’s molecular weight is less than 29 kg/kmol
(the “molecular weight” of air). However, if you chose Direct
as your source option, ALOHA may not have enough infor-
mation about the release to determine whether a heavy gas is
formed when the molecular weight of the chemical is less
than 29 kg/kmol. In these cases, it will default to the Gaus-
sian calculations.

Use Gaussian dispersion only
When you choose Use Gaussian dispersion only, ALOHA

will calculate the spread of the chemical cloud using the
Gaussian distribution discussed in Chapter 2. The Gaussian
calculations may be quicker than the heavy gas calculations, -
particularly if you are using a computer without a math
coprocessor. In a response situation, you may elect to use the
Gaussian dispersion option to obtain an initial footprint esti-
mate. You may then recompute the footprint using Let model
choose when time allows. '

A general rule is that for unstable atmospheres (stability
classes A and B), the heavy gas calculations will predict
longer footprints; in stable atmospheres (stability classes E
and F), the Gaussian footprints will be longer. Under neutral
(C and D) conditions, the computations will be approxi-
mately the same.

Use Heavy Gas dispersion only

When you choose Use Heavy Gas dispersion only, ALOHA
will calculate the spread of the pollutant using the heavy gas
computations discussed in Chapter 2. These calculations may
be slower than the Gaussian calculations, particularly if you
are using a computer without a math coprocessor. There are
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some instances, such as when a chemical has been stored ata
low temperature or under high pressure, when a chemical
with a molecular weight less than that of air may behave like
a heavy gas. ALOHA will warn you in some of the situations
where this may happen. If you think this may be true of a
chemical, choose Use Heavy Gas dispersion only.

Define dose _
Scientists disagree about the definition of “dose.” ALOHA

defines dose using the equation shown when you choose
Computational. In this equation, C represents the concentra-
tion of the chemical in the air, t represents the time period
over which the dose is calculated, and n is the exponent
related to response (see below). When nis 1.0, you would
read this equation as:

Define dose:
t
n
Oose -_I;E (tidt n=

dose = concentration of the chemical multiplied by the time
period it is present

For example,
dose = concentration of the chemical (250 ppm)

muitiplied by time (four minutes)

In our example, people at this location have been exposed to
a total dose of 1,000 ppm-min.
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Some chemicals with
molecular weights less
than that of air may
behave ke heavy gases.
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The default value for n is 1. You should retain this value
unless you are consulting with a specialist who understands
the dose formula and knows the appropriate exponent to be
used in the formula for the chemical in question.

Seeing the calculated footprint
After selecting a computational preference, click OK. You are
now ready to move on to the Display menu, where you will

specify how you would like your data displayed.
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The Display Menu

in this chapter... Once you’ve entered information about your scenario under
the SetUp menu, you can use the options on the Display menu
Tile and Stack to look at various types of output. Output options are:
Windows ...............6-2
Options ............c......... 6-3 J text summary
Text Summary ............ 6-6 O dispersion footprint
. Footprifit ... 6-8 | 3 graph of concentration over time at a given point (both in-
Concentration ............ 6-8 and outdoors)
DOSE e 6-12 O graph of dose over time at a given point (both in-
i Source Strength.......6-15 and outdoors)
| Calculate........... 6-17 O source strength (release rate over time).

Calculate Now.......... 6-18

|
{

' Figure 6-1.
The Display menu. Tile Windows

Stack Windows

nptlons'.'

Teut Summary
Fooltprint
Concentration...
Dose

Source Strength

. Caicuilate...
Calculate Now

6-1
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When windows displaying this information are visible, you may
organize them by selecting Tile Windows or Stack Windows.

Tile and Stack Windows

The Tile and Stack Windows options allow you to organize the
information windows on your computer screen. Tile Windows
displays the windows side by side, or one above the other; Stack
Windows overlaps the windows one on top of the other, so that
only the front window is visible; the title bars of the remaining
windows are stacked behind. These windows can be expanded to
fill your screen. Each of the windows may be sized or moved.

IR fuotFrint Window

fodei Mun: Heawy Oas (user requasied)

User speeified LOC: equals (OLW €10000 ppa) F"tgue6-2

fiax Threot Zone for LOC: LOC say never exceeded .

Hote: Foolprint wasn t drawn because af fects of Tile windows,
near<field patchirmst acke pluns presantation
wweligble for short distances.

| e e—————————————————

Concentration Window

0 20 40 80

Birutas
Dase UWindew
4,000
‘e 3,000
s
g 2.000
2 1,000
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Figure 6-3.
Stack windows

Figure 64,
Dispiay options.

Footprint Window
Concentration Window
E=—— Teut Summary =———

Options...

You can ask ALOHA to calculate the shape of the footprint
based on a given level of concern. You then specify how the
footprint should be displayed.

Disvllg Dplions Bl
Select Level of Concern or Ouiput Concentration: [ Help |
O 1LY nat arailabile

@ ppm
QO milligrams/cubic meter

Select Footprint Output Option:

@ Plot on grid and auto-scale to fit window.
O Use user specified scale.

@ User specified conc. of

Setect Dutpul Units: _

@ English units
O Metric units

7 3
N 2

Leve! of Concern
You must choose a level of concern before ALOHA can plota
footprint. The footprint will encompass the area within which,
at some time during the hour after a spill begins, ground-level
concentrations will reach or exceed your specified level of
concern. There are two choices for specifying a level of con-
cern. IDLH Concentration is the maximum concentration
from which a healthy person could escape within 30 minutes
without escape-impairing symptoms or irreversible health
effects (NIOSH 1990).
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The IDLH was not designed to be an appropriate measure of
exposure levels for the general population. It doesn’t take
into account the greater sensitivity of children and the eld-
erly. Although it is the most commonly used toxic threshold,
it should be used with great care.

Hence, you should be cautious when using this value for any
type of evacuation decision. Make sure that you don’t use
this estimate to evaluate the relative toxicity of different
chemicals, as a definitive way to identify safe or hazardous
conditions, or without reference to length of exposure.

When you select a chemical for your scenario, ALOHA au-
tomatically checks to see if the IDLH value is available from
the chemical library. If itis, ALOHA will set the default level
of concern to this value. If it is not available, IDLH Con-
centration will be grayed-out and you will not be able to
select this option.

A preferred way to determine the level of concern to be used
asan action criterion is through contingency planning. In this
way, communities can set predetermined levels of concern
for chemicals or classes of chemicals common to their region.
If such a value exists for the chemical you are using, enter that
value next to User specified conc., making sure to click ppm
or milligrams/cubic meter as appropriate. You may also use
User specified conc. to obtain footprint estimates for a vari-
ety of levels of concern.

Footprint options

Once you've chosen the level of concern that you want ALOHA
to use for calculating the potential threat zone, decide how
you want to view this information. If you click Plot on grid,
ALOHA will draw the footprint on a grid and scale the
drawing to fit on your computer screen.

64
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The Display Menu

In this chapter.. Once you've entered information about your scenario under
the SetUp menu, you can use the options on the Display menu

Tile and Stack to look at various types of output. Output options are:

Windows .........c....... 6-2
Opllons ....................... 6"3 O text SUmmary
. Text Summary ............ 6-6 O dispersion footprint

FOOIPTINL ..o 6-8 | O graphofconcentration over time ata given point (both in-

Concentration ............ 6-8 and outdoors)

DOSE ...covetrsss s 6-12 O graph of dose over time at a given point (both in-

Source Strength........6-15 and outdoors)

! Calculate.....oovvon 6-17 | 3 source strength (release rate over time).

| Calculate Now......... 6-18
[

. Figure 6-1. ':mm
The Display menu. Tile Windows

Stack Windows

Options...

Tent Summary
Footprint
Concentration...
Dose

Source Strength

. Caiculate...

Calculate Now




Chapter 6: The Display Menu
- __________________________________]

When windows displaying this information are visible, you may
organize them by selecting Tile Windows or Stack Windows.

Tile and Stack Windows

The Tile and Stack Windows options allow you to organize the
information windows on your computer screen. Tile Windows
displays the windows side by side, or one above the other; Stack
Windows overlaps the windows one on top of the other, so that
only the front window is visible; the title bars of the remaining
windows are stacked behind. These windows can be expanded to
fill your screen. Each of the windows may be sized or moved.

FootPrint Windaw

Hodel Run: Heowy Gas (ueer reqguested)

User specified LOC: womais 10K € 10000 pped Flgu'e 6-2.
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2 3,000
.
£ 2,000
g 1,000
0
o » L4 =
alnutes
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Figure 6-3.
Stack windows

Figure 6-4.
Display options.

Footprint Window
Concentration Window
Text Summary

Options...

You can ask ALOHA to calculate the shape of the footprint
based on a given level of concern. You then specify how the
footprint should be displayed.

e, Oisplay Options e ———
Selcct Level of Concern or Dutput Canceniration: W

C 1000 not apgilabie

@ ppm
O milligrams/cubic meter

Select Footprint Dutput Option:

@ Plot on grid and auto-scale 1o fit window.
O Use user specified scole,

@ User specified conc. of

Select Qutput Units:

@ English units
OO Metric units

[ .

)

ey

Level of Concern

You must choose a level of concern before ALOHA can plota
footprint. The footprint will encompass the area within which,
at some time during the hour after a spill begins, ground-level
concentrations will reach or exceed your specified level of
concern. There are two choices for specifying a level of con-
cern. IDLH Concentration is the maximum concentration
from which a healthy person could escape within 30 minutes
without escape-impairing symptoms or irreversible health
effects (NIOSH 1990).

6-3
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The IDLH was not designed to be an appropriate measure of
exposure levels for the general population. It doesn’t take
into account the greater sensitivity of children and the eld-
erly. Although it is the most commonly used toxic threshold,
it should be used with great care.

Hence, you should be cautious when using this value for any
type of evacuation decision. Make sure that you don’t use
this estimate to evaluate the relative toxicity of different
chemicals, as a definitive way to identify safe or hazardous
conditions, or without reference to length of exposure.

When you select a chemical for your scenario, ALOHA au-
tomatically checks to see if the IDLH value is available from
the chemical library. Ifitis, ALOHA will set the default level
of concern to this value. If it is not available, IDLH Con-
centration will be grayed-out and you will not be able to
select this option.

A preferred way to determine the level of concern to be used
as an action criterion is through contingency planning. In this
way, communities can set predetermined levels of concern
for chemicals or classes of chemicals common to their region.
If such a value exists for the chemical you are using, enter that
value next to User specified conc., making sure to click ppm
or milligrams/cubic meter as appropriate. You may also use
User specified conc. to obtain footprint estimates for a vari-
ety of levels of concern.

Footprint options

Once you’ve chosen the level of concern that you want ALOHA
to use for calculating the potential threat zone, decide how
you want to view this information. If you click Plot on grid,
ALOHA will draw the footprint on a grid and scale the
drawing to fit on your computer screen.

WARNING
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Figure 6-5.

Figure 6-6.
Specilying a scale for
footprint piot,

Select Footprint Output Option:
@ Plot on grid and suto-sceie to fit window.
QO Use user specified scole.

Select Qutput Units:
@ English units
O Metric units

“
W —

If you select User specified scale, when you click OK, ALOHA
will ask what scale you wish to use. User specified scale is
useful if you want to print the footprint on a transparency and
overlay it on a map of known scale.

User Specified Plot Scolo

Please Input User Scale o Omit
inches miles
1 screen g::::h equals: I:] O feet Om'eters
QCuyards @ kilometers

Select Output Units

ALOHA will use the units that you select to represent the
footprint distance and source rate information. The units that
you select will not affect the meteorological, chemical, and
source information that you entered using the SetUp menu
(i.e., your inputs will remain in the units that you used and
will appear on the Text Summary screen as such).

6-5
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Text Summary

Choose the Text Summary menu item to make the Text Sum-
mary window the current front window. This window dis-
plays the options you’ve chosen as you've moved through the
ALOHA menus. It also summarizes, in text form, the resuits
of ALOHA'’s calculations, such as the léngth of the footprint
and type of dispersion calculation used. When you first open
ALOHA, you’ll see short messages in the Text Summary
window. These indicate that you haven’t yet told ALOHA the
location, chemical, or atmospheric conditions for your sce-
nario.

- - T o

SITE DATR INFORNATION:
Location: Plecse saisct your location
Building: Shaitered single storiad
Date & Tise: Using internal Mocintosh clock

CHEMICAL \MFORFATION:. - CSELECT CHEMICAL)
ATMOSPHERIC IMFORMATION: ~ (SELECT ATHOSPHERE >

Whenever you choose a menu item, enter information, and
click OK, your choices are summarized in the Text Summary
window. For example, when you choose a chemical, its name
will appear next to CHEMICAL INFORMATION; when you
enter atmospheric information, that information will appear
under ATMOSPHERIC INFORMATION, and so on. In the
example above, only a Building type and Date & Time have
been specified.

Footprint

When viewed from above, ground-level concentrations of a
dispersing chemical reach or exceed your specified level of
concern within an area that forms a “footprint.” This shape
represents the spread of the gas cloud to the level of concern.

6-6

Pay careful atiention
1o this screen: make
sure that your input is

and note wamings or
messages.

Figure 6-7.
Text summary window.
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Figure 6-8.
Al OHA footprint.

Dashed lines are drawn on either side of the footprint. These
lines reflect the uncertainty in the wind direction based on the
stability class that you (or the SAM station) have chosen. The
wind usually will not remain constant from any one direc-
tion; the lower the wind speed, the more likely it is that the
wind direction will vary, and thus, the wider the uncertainty
lines become. These “uncertainty lines” give you an indica-
tion of how confident you can be of the direction of the
dispersing cloud.

overhead view of gas cloud showing concentration 2 level of
concem

0.75
0 . 25 J--.--"'.‘ - --\,\E
n i H
L oy ned SNBSS B BOOOIDDD T
E .................. s
0 . 25 - ‘-Jh' —‘.—.-s--..-s.._-qo ..-.o“’§
0.75
0 0.5 1 1.3 2
jiles

possible cloud movement based on uncertainty in the
wind direction
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You cannever be 100% certain that the wind direction will fall
within the uncertainty limits unless you draw a circle (to
indicate that it’s possible for the wind to come from any
direction). The outer lines drawn by ALOHA are based on a
95% confidence factor. This means that, 19 out of 20 times, the
wind will be from a direction that will keep the cloud of
pollutant between these lines. At very low wind speeds, you
will notice that these lines will form a circle.

Be aware that, whenever source strength changes during a
release or a release is very brief, a heavy gas footprint may
overestimate the threat zone. This overestimate can be sub-
stantial when source strength changes rapidly and drasti-
cally. This happens because ALOHA makes simplified calcu-
lations in order to produce a footprint plot in the short time
available during an emergency response. Except in cases
when release rate is constant, the model warns you of this by
placing brief messages both on the heavy gas footprint plot
(where you’ll see the messages, “May be overestimate” and
“Check concentration”) and in the Text Summary window.

When source strength is not constant for an hour, treat a
heavy gas footprint as an initial screening estimate. When
you see ALOHA’s warning messages, check concentrations,
both at locations of concern and at a few points along the
footprint centerline. This will give you a better idea of what
ground-level concentrations may actually be downwind of
the source. Unlike the footprint calculations, ALOHA’s heavy
gas concentration calculations are not simplified. Note that,
in some cases, concentrations may be lower than your level of
concern well within the footprint.
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Concentration

Besides examining ALOHA'’s footprint plot to see how far a
dispersing chemical cloud may spread, you may want to find
out about the concentration of chemical to which people at a
particular location within the affected area may be exposed.
This location could be a hospital, school, or large office build-
ing, as examples.

ALOHA displays a Concentration vs. Time graph showing
predicted concentrations for the first hour following the start
of a release, at a location that you have specified. You'll see
two curves on the graph. The solid (red on a color monitor)
curve represents the outdoor, ground-level concentration.
The dashed (blue on a color monitor) curve represents con-
centration withinabuilding of the type you selected using the
Building Type... menu item in the SiteData menu.

In reality, concentration of a dispersing chemical at a specific
point can fluctuate widely. The concentration values pre-
sented by ALOHA represent concentration values that have
been averaged for five minutes.

An example of a concentration graph is shown below. This
graph shows concentrations downwind of an evaporating
puddle of acrolein. You can see that outdoor concentration
started to increase immediately after the spill began. Inside
sheltered, single-story buildings (the type selected for this
scenario) it took much longer for indoor concentration to
increase. Comparing indoor and outdoor curves on a Con-
centration vs. Time graph can be helpful in determining the
relative threats associated with remaining indoors versus
leaving the area through a dispersing pollutant cloud.
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Designating a Location

You may choose either of the following ways to designate a
location for which you would like to see predicted concentra-
tion. (You'll first need to have chosen a chemical and entered
information under the source option.)

Choose Concentration from the Display menu.

Then type in the coordinates of a location either in terms of its
east-west and north-south distances or its downwind and
crosswind distances from the source. Once you have indi-
cated a location and clicked OK, ALOHA will automatically
calculate and display a concentration graph for that point.

Choosing coordinates

Your choice of coordinates will have important effects on the
information that ALOHA will present to you if the wind
direction changes (whether you're using a SAM station, or
you manually entered a new value).

Using fixed (east-west and north-south) coordinates

Choose this method if you wish to know the concentration
expected at a specific geographical location. This could be,
for example, a school 100 yards to the west and 400 yards to
the north of the spill location. This is the best method to
choose if you wish to monitor expected concentration at the

6-10

Figure 6-9.
Concentration vs. Time
graph for an evaporating
puddie.
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Figure 6-10.
Entering fixed
coordinates for a
location of concem.

school, and you are using a SAM station to track wind speed
and direction in ALOHA. If the wind shifts direction, the
concentration graph displayed by ALOHA may change, de-
pending on whether or not the shift in wind direction moves
the cloud closer to the school or farther away from it.

E==mnamme— Concentration and Daose Location BEEEE—————]

Specify the location at which you want to evaluate the
concentration and dose over time.

0o Relative Coordinates Evaluation
(Downwind,Crosswind} N Point
® Fined Coordinates V?‘
(East-test,Narth-South) v
Input R, the sast-west distiance l
from the source and ¥, the BOUrDe G X
north-south distance from the
source,

input i O Eoast @ West M g::::::

Input¥:  @North  OsSouth (400 | gr:;terst
ometers

( cancet | [ Hetp ]

Using reiative (downwind and crosswind) coordinates

Choose this method when you wish to know the concentra-
tion expected at a position that can best be described in terms
of its downwind and crosswind distance from the spill source.
For example, suppose that you have estimated the straight-
line distance between the site of a spill and a nearby hospital
to be a quarter-mile. Atthe moment, the wind is not blowing
the chemical cloud directly towards the hospital, but the
wind is variable in direction.

You wish to know the concentration you could expect if the
wind were to shift and carry the cloud of escaping chemical
directly towards the hospital. You can find this out by using
ALOHA to obtain a concentration graph for a location a
quarter-mile downwind, with a crosswind distance of 0 miles.

6-11
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o
When you use relative coordinates, ALOHA will remember 'w

the location of the point that you have specified in terms of its
downwind and crosswind distance to the source. Therefore,
the geographic location of the point that you have specified to
ALOHA will move when the wind direction changes.

Figure 6-11.

[@IWEESSE=====3 Concentration and Dose Lacation Ea wi .
Specify the location ot which you want to evaluate the coordina a".' lgt:l f.dorl :Iawu Neion
concentration and dose over time,. of

® Relative Coordinates Evaluation )
{(Downwind,Crosswind) Point

o Fined Coordinates v ‘ Wind direction
(East-West,North-South) )

lnput i, the downwind distance %
from the source and ¥, the Source /

perpendicular distance from the .
downwind asis.

Input H, the downwind distance: (0.25 | 8:::'::

Input ¥, the crosswind distance : _ 8:?8"1
ometers

([ cancet | [ Help ]

in the Footprint window, double-click on the location of
concern
You are not restricted to choosing a point within the foot-

print. ALOHA will display a concentration graph for the
point that you have indicated.

ALOHA will use relative (downwind and crosswind) coordi-
nates to remember your site’s position. Remember that the
geographic location of the point that you have specified to
ALOHA will move when the wind direction changes.

6-12
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Figure 6-12.
Footprint plot showing a
selected concentration
location, The cross-hair
symbol marks the point
where concentration has
been evaluated.

WARNING:
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Dose

There is no general agreement among toxicologists about the
proper definition of the term “dose.” ALOHA defines dose as
the concentration of pollutant to which people are exposed,
taken to a power, multiplied by the period of time that it is
present. The exact equation used in ALOHA is

dose = j C"(t)dt
0

where C is the concentration computed'by ALOHA, t is the
period of exposure, and n is the dose exponent. Toxicologists
adjust the exponent n to account for the differing toxic effects
of hazardous chemicals. When nis 1.0, dose is equivalent to
what many people call “exposure.”

Dose information is difficult to interpret because the effects
of most toxic chemicals on people are poorly understood. If
you don’t know the appropriate dose exponent to use for a
particular chemical, or if you can’t consult with a specialist
who can advise you on the correct exponent to use and help
you to interpret ALOHA's results, avoid using ALOHA's
dose calculations. Instead, use information from ALOHA’s
footprint and concentration plots and your own knowledge
of a chemical to make response decisions.
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Using the dose exponent

You can adjust ALOHA’s dose exponent, n, by choosing
Computational from the SetUpmenu. ALOHA will calculate
dose by multiplying concentration, taken to the n-th power,
by the exposure time. For example, if you set n to 1.0 and the
concentration is predicted to remain at a constant 100 ppm for
5 min at a particular location, ALOHA will predict that people
there will be exposed to a dose of 500 ppm-min. If you change
the exponent to 2.0, ALOHA will calculate dose as concentra-
tion squared and multiplied by exposure time. For the ex-
ample above, ALOHA would predict dose to be 50,000 ppm?-
min. (Note that the units of dose change when the exponent
changes.)

Obtaining a dose graph

Once ALOHA has made concentration calculations for a loca-
tion that you have specified, you may choose Dose from the
Display menu to see a Dose vs. Time graph for the same
location. This graph will display indoor and outdoor dose
predicted for the first hour after a release begins. On the
graph, outdoor dose is shown as a solid (red on a color
monitor) curve, and indoor dose as a dashed (blue on a color
monitor) curve. In the Text Summary window, you’ll see
values for maximum indoor and outdoor dose at the end of
ALOHA'’s one-hour scenario representation.

6-14
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Figure 6-13. R Dose Window DI - i
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Source Strength

You may choose Source Strength from the Display menu to
get an idea of how rapidly (or slowly) a spilled chemical is
escaping into the atmosphere. When you choose this menu
item, ALOHA will display a graph showing the rate of release
of your chemical (the “source strength”) predicted for the
first hour after a spill begins.

ALOHA produces two main types of source strength esti-
mates, depending on the type of release that you have chosen.
Source strength graphs for the two types of estimates differ in
appearance.




Chapter 6: The Display Menu

Release rate for a Directsource, whether it’s instantaneous or
continuous, will remain constant for the duration of the re-
lease. ALOHA expects an instantaneous release to last for 1
minute, and a continuous release to last for one hour. Graphs
of either type of Directrelease look like the plot shown below.

S R Source Strength (Releose Rate) HENNNEEE——— )

pounds /second
N W a
AL i 'y

n

Source strength predicted by the Puddle, Tank, or Pipe
source options may change over time.

For example, take the rate of release of a pressurized gas from
atank rupture. Initially, the chemical escapes rapidly through
the rupture. As the tank pressure drops, the rate of release
slows. If you model such a release using ALOHA, you'll see
a curve that descends in steps on the source strength graph.

BCRS—— Source Sirength (Release Rate)

" Direct release.

pounds /a i nate

-]

sinyies
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Figure 6-14.

Source strength graph
fq.rantuamaneom

Figure 6-15.
Source strength graph for
a pressurized tank
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Source strength averaging

ALOHA calculates source strength as a series of up to 150
steps. These values must be averaged into fewer steps so that
dispersion and concentration calculations can be made rap-
idly. The averaged source strengths form a series of up to five
steps, each of at least one minute duration. The highest
release rate from each of the two series is reported on the Text
Summary window. The highest release rate from the first
series is the maximum computed release rate. The highest
release rate from the averaged series is the maximum aver-
aged release rate. The series of averaged steps is shown on
the Source Strength graph, since this is the information used
to calculate the footprint.

Calculate

You can choose how often you would like the data in the
windows in ALOHA updated. This is necessary because
some of ALOHA's calculations, such as those for heavy gas,
may take a few minutes. You have three options for deciding
when to update ALOHA output windows:

O Automatically update all visible windows
O Automatically update only front window
O Manual update of all visible windows

In all cases, ALOHA will not update any windows until new
data are available. The first two options are self-explanatory;
the last option means no window will be updated until you
select Calculate Now from the Display menu. All visible
windows will then be updated.
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To make multiple Choose ALOHA will only update its windows when you

changes before ~ "Manual thoose Calculate Now from the Display sesa.

asking ALOHA 0  updateofall  Otherwise, all visible windows will be grayed-out

recalculste... visible to remiad you that their data has not yet beea
windows" recomputed.

Tohave yourdata  Choose Whenever you add data, all of the windows will

continsously "Automatically  be updated to reflect your additions. However,

updated update ail any data you are receiving from the SAM station

regardless of the  visible during this update will be lost.

time it takes... windows"

Tohmeony  Choose ALl of the other windows wil be grayed-out, bt
ALOHA's most "Automatically  you can dick oa one of the back windows to
recent update only bring it forward 10 be recalculated (you cam only
calculations front window™  choose the window from the Display menu).
updated...

Calculate Now

You can only select Calculate

Tile Windows

Nowif you've done two things:
Stack Windows

1) chosen Manual update of
all visible windows in the Cal-
culate Options dialog box, and

Options...

2) changed some of your infor- Text Summary

mation under the SetUp menu. Footprint
The windows remain grayed- Concentration...
out, indicating that they do not Bose

reflect current conditions. Source Strength
When you choose Calculate
Now, the output will be recal-
culated and the visible win-

dows will be updated.

Calculate...

Calculate Now 3#=
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Figure 6-16.
Calkeulate options.

Figure 6-17.
Calculate Now option.
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Chapter 7

The Sharing Menu

Introduction

ALOHA can communicate and share information with other
programs. Both in Windows and ona Macintosh, ALOHA can
share information with mapping applications so that a cur-
rent ALOHA footprint can be plotted on a map.

Sharing Information in Windows

When you’re running ALOHA in Windows, you can choose
between two applications to plot an ALOHA footprint on an
electronic map of your city or community. ALOHA canshare
information with two mapping programs, BitPlot and
MARPLOT-DOS. The program you choose depends on the
type of map that you have.

BitPlot

BitPlot is a Windows application that is installed in your
ALOHA directory when you install ALOHA. It uses maps
which are in the Windows device-independentbitmap (.bmp)
format. If BitPlotis presentin your ALOHA directory, ALOHA
will display a Sharing menu for BitPlot.
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. Figure 7-1,
Sharing ALOHA Windows
BitPlot Go to map Sharing meu.

Select Go to Map from this menu to launch BitPlot or to bring
it forward if it is already running. A step-by-step example
describing how to use ALOHA and BitPlot together is in-
cluded as Example 5 in Appendix A. Refer to the appendix
describing BitPlot in this manual, or to BitPlot’s on-line help
topics, for additional information.

File Edit Options Sharing Help

HYONST
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MARPLOT-DOS
MARPLOT-DOS is the mapping module of the CAMEO-DOS
package. To see your ALOHA footprint on a MARPLOT
map, you must run ALOHA and MARPLOT simultaneously
in Windows. See your MARPLOT documentation for addi-
tional information.

MARPLOT was‘designed to use special maps generated from
TIGER (Topologically Integrated Geographic Encoding and
Referencing) files, prepared by the U.S. Census Bureau. TI-
GER files are computer-readable geographic data bases for all
U.S. states, territories, and possessions. They include digital
descriptions of features such as political boundaries, water
bodies, transportation routes, and address ranges for street
segments. MARPLOT-readable maps incorporating this TI-
GER information are available from the National Safety Coun-
cil (1-800-621-7619, extension 6900) and other sources.
MARPLOT cannot directly read TIGER files; however, you
may use MARPLOT to generate maps from TIGER files.

Sharing Information on a Macintosh

When you’re running ALOHA on a Macintosh, you can use
MARPLOT-Macintosh to plot an ALOHA footprint on an
electronic map of your city or community.

The Sharing menu

The programs that comprise the CAMEO package for the
Macintosh work together by means of the Sharing menu.
Any program that can communicate with ALOHA may install
a hierarchical menu under ALOHA'’s Sharing menu. In the
example below, MARPLOT has installed a menu in ALOHA's
Sharing menu. In return, ALOHA installs a menu under the
Sharing menu in MARPLOT.
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These menus will appear every time the two applications are
run simultaneously. A menu installed by another application
into the ALOHA Sharing menu belongs to the installing
application. Refer to the documentation from that program
for a description of how those menu items operate.

About Shared Menus
Save Shared Menus...

MARPLOT 'd Go To Map

Before you quit ALOHA, you may wish to save the menus that
other applications have placed under ALOHA’s Sharing
menu. Do this by choosing Save Shared Menusand selecting
those menus which you wish to be saved. These menus will
automatically be placed under the Sharing menu the next
time ALOHA is run. When you use a saved menu that belongs
to an application that isn’t currently running, ALOHA starts
that application so that it can carry out the specified action.

MARPLOT-Macintosh

On a Macintosh, ALOHA relies on MARPLOT-Macintosh, the
mapping module of the CAMEO-Macintosh package, to dis-
play a footprint generated by ALOHA onamap. Youmustbe
using either MultiFinder in System 6 or System 7 to use
MARPLOT with ALOHA. Like MARPLOT-DOS, it uses spe-
cial maps generated from TIGER files. MARPLOT-Macintosh
cannot read TIGER files directly, and cannot be used to
generate maps from TIGER files. Obtain MARPLOT-readable
maps generated from TIGER files from the National Safety
Council. MARPLOT also can use standard Macintosh PICT
format files as background maps.
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ALOHA's Sharing menu,
including a menu installed
by the A
‘MARPLOT.




Figure 74.

ALOHA menu items
installed n MARPLOT's
Sharing menu.
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In order to plot an ALOHA footprint on a background map,
you’ll need to run ALOHA and MARPLOT simultaneously.
ALOHA will install a menu in MARPLOT's Sharing menu
which will allow you to display an ALOHA footprint on a
MARPLOT map. Choose from among the following items
contained in the MARPLOT menu:

About Shared Menus...
Save Shared Menus...

T F<iv...

Set Source Point
Set Conc & Dose Point

Delete ALOHA Objects

Go To ALOHA

Help...

Choose this item to see a help text desc:-ibing ALOHA’s menu
items in MARPLOT. When you're finished, click Cancel to be
returned to MARPLOT.

Set Source Point

Before choosing this item, click on the location of the spill on
your MARPLOT map. Then choose Set Source Point to tell
ALOHA the source location. ALOHA will place a symbol at
that location. The footprint, confidence lines, and concentra-
tion/dose point will automatically be placed on the map
when the necessary information is available in ALOHA.

Set Conc & Dose Point
Before choosing this item, click the location on your MARPLOT
map for which you’d like to see concentration and/or dose
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information. Then choose Set Conc & Dose Point to tell
ALOHA the concentration/dose location. ALOHA will place
a symbol at that location, then come forward to make concen-
tration calculations and display the results.

Delete ALOHA objects

Choose this item to remove all objects placed on the map by
ALOHA. ALOHA will then stop updating the map every time
it generates new information.

Go to ALOHA
Choose this item to bring ALOHA forward.

A step-by-step example describing how to use ALOHA and
MARPLOT together is included in Appendix A. See your
MARPLOT documentation, and MARPLOT’s on-line help
topics for additional information.
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Appendix A

Examples

...a tank source

...direct input (heavy gas)

...a pipe source

...ALOHA, MARPLOT, and a PICT map
...BitPlot and ALOHA

..ALOHA and a MARPLOT map

Note:

Here are six examples which are designed to help you understand
ALOHA for both the Macintosh and Windows platforms. You may
get slightly different answers if you use a computer without a
COProcessor.






Example |

A Tank Source

In a small industrial park outside of Baton Rouge, Louisiana, a 500-
gallon, four-foot diameter vertical tank contains liquid benzene. On
August 20, 1990 at 10:30 pm local time, a security guard discovers that
liquid is leaking out of the tank through a six-inch circular hole that is
10 inches from the bottom of the tank. He also notices that the liquid
appears to be flowing into a grassy field west of the industrial park.
The security guard thinks the tank had just been filled that evening.

The on-scene weather is partly cloudy, 80°F, with wind from the east at
7 knots. There is more than 50% cloud cover and the humidity is
greater than 75%. There is no inversion.

The local emergency planning committee (LEPC) has indicated that the

level of concern (LOC) for this product is 10 ppm. Using this scenario,
we’ll determine the downwind distance to this LOC.

First...

| Double-click on ALOHA and, after reading the ALOHA caveats,

click OK
SiteQata
Location...
Building Type...
Date & Time...
2 Choose Location from the SiteData menu.
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— e Ty E— ®
BAKERSFIELD, CALIFORANIA

BALTIMORE, MARVLAND

BARNIWELL, SOUTH CARDLINA
BARSTOW, CALIFORNIA
BATAVIA, ILLINGIS
BATAVIA, NEW VORK
HHTUN RUDKE. EOUIS HINH

RERUMONT, TENRS ]
|

BERVERTON, DREGON
BELLEVILLE, ILLINOIS
BENSON, NORTH CAROL INA
BERKELEY, CALIFORNIA
BILLINGS, MONTANA
BIRMINGHAM, RLABAMA
BISMARCK, NORTH DAKOTA
BLOOMFIELD, INDIANA
BOISE, IDAND

3 Use the scroll bar or type the character “B” to find the city. Once
you have located Baton Rouge, Louisiana, double-click on it or
click once and click Select.

Second...

For this case, we will not enter information about the building type
because buildings are not described in the scenario.

| Choose Date & Time... from the SiteData menu.

SiteData

Location...
Building Type...

=0oe s Tme |

2 Select Set constant time and enter the month, day, year, hour
and minute for this scenario. You may tab to each of the fields
to enter the date. Remember, the hour must be entered as a
military time.




. é Date and Time Gptions R

You cen either use the computer's internal clock for the
model's date and time or set a constant date and time.

QO Use Internal clock @ Set constant time

Input constant date and time

Month Day Year Hour Minute
8 1 [20 ] [i99e ] [22_ ] [30_]

(1-12) (1-31) (1900-..) (0-23) {0-59)

[ Cancel ] ( Help ]

3 Click OK.

The next menu for data input is the SetUp menu.

Third...
Select Chemical... from the SetUp menu.

Settp
Chemical...

Atmospheric )
Sowrce 4

Computational...

2 Use the scroll bar or type the character “B” to find the chemical.
Once you have found benzene, either double-click on the
chemical or select the chemical and click Select .




SRR Chemico! Information

HENCZENE

BENZENE, 1-(CHLOROMETHYL)-4-NITRO-
BENZENE PHOSPHORUS DICHLORIDE
BENZENE PHOSPHORUS THIODICHLORIDE
BENZENE SULFONYL CHLORIDE
BENZONITRILE

BENZOTRICHLORIDE

BENZOYL CHLORIDE

BENZYL ALCOROL
BENZYL BROMIDE
BENZYL CHLORIDE
BENZYLIDENE CHLDAIDE
BITOSCANATE

BORNEOL

BORON TRIBROMIDE

Fourth...
i Select User Input... from the Atmospheric submenu under the
SetUp menu.

D
Chemical...
osphe : ’

Source P| SAM Station...

Computationaul...

2 Click the button for stability class E because the spill occurs at
night, the winds are between 4 and 7 knots, and the cloud cover
is greater than 50%. To help you make this choice, click Help
and look at the table. Nothing in the scenario indicates the
presence of an inversion, therefore, the default setting, No

Inversion, should not be changed.




R #1mospheric Options M
Stabliity Classis: OR OB OC ODb @®E OF

Inversion Height Options are: | Help ) @ Fest

@ No Inversion O Inversion Present, Height Is: | I O Meters
Wind Options are:

Wind Speed Is: EI @Knots OMPE O Maeters/sec.
Wind is from : E Enter dagreas trus or tant (Le. ESE)

Rir Teamperature is: Degrees ®F OC ED

Graund Roughness ls:

® Open Country Oin
08 QO \aput roughness(2o):
QO Urban or Farest put roughness(zo n @cm

After selecting the stability class, enter the wind speed and click

the button next to knots. Enter either E or 90 for the wind
direction. Remember, the direction entered is the direction
from which the wind is blowing. Enter 80 for the air
temperature and select the units button for degrees F.

Select the button for Open Country for the ground roughness
because the leaking chemical is flowing into a nearby grassy
field that is west of the industrial park. The wind direction is
from the east and the general area that we would expect the
benzene cloud to move is over the grassy field. If the wind
direction had been from the west, that is blowing towards the
industrial park, the Urban or Forest button should have been

selected.
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EEEEEEEEE Cloud Cover end Humidity EmEE—————] .
select Cloud Cover:

va TR - S S
o e O

® (@] O oR QO enter velue D
complete partiy clear (0-10)
cover cloudy
Select Numidity:

i i {e,
0] o} o o) QO oR @ enter voiue 7.

wet mediuin dry (0-100)

Click OK when you’ve filled in all of the data.

The scenario describes the cloud cover as partly cloudy (greater
than 50%) and not completely overcast, so click the button .
between complete cover and partly cloudy.

Click the enter value button and enter 75 for the humidity.

Click OK.

The information that you have entered into ALOHA will
appear on the text summary screen. Remember that, for this
scenario, we are not considering the infiltration rate into

buildings so you should ignore the building exchange rate.
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SITE DATA INFORMATION:
Location: BATON ROUGE, LOUISIANR
Building Rir Exchanges Per Howr: 0.57 (Sheltered singis storied)
Date & Tima: Fixed at August 20, 1990 & 2230 howrs

CHEMICAL INFORMATION:
Cheaical Nosa: BENZEME Molscular Ueight: 78.11 kg/kmol
TLV-THA: 0. 10 ppa IDLH: 3000.00 ppa
Note: Potantiai or confirmed humon carcinaogen,
Foatprint Leval of Concern: 3000 ppa
Boillng Point: 176.18° F
VUgpor Prassura ot RAabient Temperaturs: 0.13 alm
Aab ient Satwration Concentrotion: 134,995 ppm or 13.58

ATMOSPHERIC INFORMATION: (MANUAL IMPUT OF DATA)

Hind: 7 Wrots froa E No inversion Height
Stability Class: E fAir Tesperature: 80° F
Ralative Humidity; 758 Ground Roughnass: Opan country
Clowd Cover: 7 tenths
I [oley
Fifth...
| Select Tank... from the Source submenu in the SetUp menu.

Chemical...
Atmospheric P

Direct...
Puddle...

Computational...

2 Click Vertical Cylinder.

Vertical Cylinder
Horizontal Cylinder l l @
O ® O
Enter two of three valuea;:
= Diamoter g

3 dismeter D@ teet O meters
Longth length (532 |
\ volume @ gations O cu. feet
[ ok ]
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3 Enter 500 gallons for the volume and 4 feet for the diameter of
the tank. Be sure to select the correct buttons for the units.
Once the volume and diameter are entered, the correct length is

automatically calculated.

4 Click OK.

5 The scenario described the product stored in the tank as a
liquid. Since we would expect benzene to be a liquid at ambient
temperature (notice on the summary screen that it has a boiling
point of 176.16°F), we have no reason to suspect that the
chemical is stored at a temperature other than ambient. Click
Tank contains liquid and Chemical stored at ambient

temperature.

hemical State and Temperature

Enter the state of the chemical:

@® Tank contains liquid
O Tank conteins gas anly
O Unknown

Enter the temperature within the tank:

@ Chemicai stored st ambient temperature

O Chemical stored st degrees @F (OC

6 Click OK.
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The security guard thinks the tank was filled in the evening, so
the most conservative estimate we can make is that the tank is
100% full and contains 500 gallons of product. Either enter the
liquid volume directly, 500, and select gallons for the units,
enter 100% full by volume, or scroll the bar to the top for the
liquid level. After the liquid volume is entered, the mass of the
liquid is automatically calculated.

? Liquid Mass or Volume ﬁ

Enter the mass OR volume of the liguid
O pounds

The mass of liquid is: ® tons(2,000 ibs)
C kilograms
OR
Enter volume OR liquid level
The Hiquid @ goilons

volume Is: [S00 | 8;‘:::: feet

O cublc meters

% full by volumas

“
A ‘4

Click OK.

Click Circular opening, enter 6 for the hole diameter, and select
inches.
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10

12

13

Click Hole.

[EEEESEE== Area and Type of Leok TEE—

Select the shape that best represents the shape of
the spening through which the poliutant Is eniting

| E—
et

@ Circular opening O Rectengular opening

@® Inches

O teet

QO centimeters
O meters

Opening diameter: |6

1s leak through s hole or short pipe/valve?

@® Hole O short pipe/vailve
[ Cancel ] L Help ]
Click OK.

Enter 10 and select inches for the height that the bottom of the
hole is from the bottom of the tank. ALOHA will automatically

calculate the percent from the top of the tank.

Ileigm of the Tank npening

—tiq. level——rp

The bottom of the leak is:

above the bottom of the tenk
OR

the tank

Click OK.
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14

15

16

17

The product is flowing into a grassy field, but grass is not one of
the choices. For this scenario, clicking Default for ground type
is probably the best choice. You may wish to compare results
using other ground types.

EEEETERERSENE Puddie Parameters NI

Select ground type
@® Default O Concrete O Sandy O Moist

Input ground temperature

@® Use alr temperature (select this If unknown)

O Ground temperature is deg. ®F OC

input meximum puddie diameter
@® Unknown
O Maximum diameter is I:] @1t Cuyds O meters

“
S m——————

The scenario does not give the ground temperature so the best
choice is to click Use air temperature.

Because the product is flowing into a field, it is probably not
contained by a dike. For input maximum puddle diameter,

click Unknown.

Click OK.

The source strength information that you have entered into
ALOHA should appear on the Text Summary screen. This
screen contains a lot of information about the release. For
example, you know that the release of vapor into the
atmosphere is estimated to last for approximately 33 minutes
and the maximum amount of vapor released at any one time is
estimated at 125 pounds/minute (maximum computed release
rate). In the case of the puddie, we would expect the maximum
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release rate to correspond to the time when the puddie surface
is the greatest.

Liquid leak frea hole In vartical oyl indrical tank selected

Tank Diometer: 4 feet Tank Length: 5.32 feat

Tard. VUoiuse: 500 gallons

internal Teaperature: 80° F

Chamical Mass in Tark: .82 tons Tank is 1008 full

Circular Opaning Dianeter: 6 Inches

Opaning is 10 inches froa tank bottiom Soll Type: Default

Ground Tamp: egual to aabient Hax Puddla Diameter: Unknown

Release Duration: 33 ainutes

Max Computed Release Rate: 125 pounds/ain il

flax Average Sustained Release Rate: 114 pounds/min i
{averogad over o ainute or aore’

Total Amount Raleased: 3,073 pounds

When ALOHA does its calculations, it averages the release rate
over five steps (these five steps are seen in the source strength
graph). The maximum average sustained release rate reported
on the text summary screen corresponds to this maximum
average step on the source strength graph. In some cases
(particularly pressurized releases which have very high release
rates for the first few seconds), these two maximum release
rates may be significantly different.

Sixth...

We can see the source strength graph at this point by selecting Source
Strength from the Display menu.

| Select Source Strength... from the Display menu.

Tile Windows
Stack Windows

Options...

Tent Summery
Faotpyint
foncenfratian...
Dose

Source Strength

Caicuinte...
Calculate NDuw
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Let’s think about the release rate implications of our scenario and try
and determine where the model may not be accurately representing
what is actually occurring. We have a tank that has formed a puddle;
the puddle is undiked so it can grow quite large and thin. This would
lead to a large evaporation rate for a short period of time. What would
happen if the puddle were constrained by small depressions in the

grass?

The puddle would not be able to spread out as far because the liquid
flowing away from the tank would fill up the depressions in the grass.
The puddle would then be smaller and deeper. This would make the
evaporation rate lower and it would take much longer for the puddle
to completely evaporate.

The release rate calculated by ALOHA in our scenario assumes that the
puddle gets large; therefore, ALOHA would predict the most
conservative (worst-case) downwind distance to the level of concern
and, in this instance, the duration of the release rate may be
underestimated. "

i Eesm—— Source Strength (Release Rate) i E—

»N
8
i

—
v ]
o
L

g

pounds /ainute
8
L

o
[
-
a4
84
17
&4
*—
o

If the terrain contains any features (e.g., ditch or ground depression)
that may constrain the puddle from spreading, we can try to estimate
the effective diked area and enter this as the maximum puddle area.
In this scenario, no other information was given.
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Seventh...

Select Computational... from the SetUp menu.

Chemicel...
Rtmospheric
Source

4
b

Computational...

2 Click Let model decide (select this if you're unsure).

3

/RS Computationel Frefersnces IR

modet decide.

Select spreading aigorithm. If unsure, let

@ Let model decida (select this If unsurs)
QO Usa Gayssion dispersion only
O Use Heavy Gas dispersion only

Define doss:

t
Dose = J;Cn(ﬂlh’ a=

Click OK.
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Eighth...

| Select Options... from the Display menu.

Tile Windows
stack Windows

Uptions ...

Tent Summary
Footprint
Concentration...
Dose

Source Strength

Caiculate...
Caiculate Now

2 The scenario describes the level of concern as 10 ppm. Click the
button for User specified concentration and enter 10. For the
units, click the button for ppm.

3 Click Plot on grid and auto-scale to fit window.

4  Click the Output Units button for English units.

M—m Display Gptions _________________l
Select Level of Cancern or Output Concentration: 1 Heip |
QO IDLH Concentration

@ User specified conc. of ©ppm

O milligrams/cubic meter

Select Footprint Qutput Option:

@ Plot on grid and suto-scaile to fit window.
O Use user specified scale.

Select Output Units:

@ English units
O Maetric units

5 ClickOK
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Ninth... .

|  Select Footprint from the Display menu.

| oneioy

Tile Windows
Stock Windows

Options...

Text Summary

Fuotprint

. Concentration...
Dose
Source Strength

Calculate...
Cealculate Now

Once you select Footprint, a bar graph should briefly appear on
the screen. The bar graph will indicate how much time the
model needs to finish calculating the footprint. It will also
indicate which module is being used for the calculations. For

this scenario, the Gaussian module was used. .
TR footprint Window
750
250 p—
% ,_.’»"1-*""-. 3 f
g © —@::::::.::t"__:%
NMM
50
75800 [+] $500 1,000 1,500 2,000
yards

Notice that ALOHA opted to use the Gaussian calculation even
though the molecular weight of benzene is greater than air.
This is one of the instances when the concentration of benzene
in the air is not enough to make the air/benzene density much .
greater than that of pure air. From the Text Summary screen,
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we can see that the maximum concentration of benzene that
could be in the air at 80°F is 134,995 ppm; or a maximum of
13.5% of the air/benzene mixture directly above the puddle is
benzene (ambient saturation concentration).

After a few moments, the screen will display the footprint for
the vapor cloud. The solid line around the footprint indicates
the level of concern of 10 ppm. The dashed lines reflect the
uncertainty in the wind direction for the atmospheric stability
class E. This means that in a five-minute period, we could
expect the benzene cloud to rotate within the area drawn by the
dashed lines or “uncertainty lines.” The dashed lines represent
a “certainty” level of 95%; or, 19 out of 20 times the footprint

will be within these lines.

A verbal summary of the footprint information should appeér
at the bottom of ALOHA's text summary screen.
scenario, the downwind maximum threat zone for the level of

concern of 10 ppm is 1,538 yards.

SITE DATA INFORMAY |ON:
Location: DATON ROUGE, LOUIS| MR

Nilding Al Exeh.\os Per Howrr: 9.87 (Sheltered single storied)
Data € Tiea: Fixed at August 20, 1990 & 2230 howrs

CHEMICAL IMFORMATION:
Chemical Nama: BENZENE
TLU=THA: 0.10 ppa IDLH: 3000.00 ppm
Note: Potentlal or confiresd husan carcinogen.

Footprinl Leval of Concern: 10 ppa

Bailing Point: 176 16° F

Vapor Preasswre at Fablent Tesperaturs: 0.13 ote
fabient Saturation Concentration: 134,995 ppa or 13.38

ATHOSPHERIC | NFORFAT 10N : (MANUAL INPUT OF DRTA)
Hind: 7 knots fros E
Stability Class: E
Relative Humidity: 758
Cloud Cover: 7 tenths

Mo Inversion Haight
Air Temparature; 80° F

SOURCE STRENOTH INFORMATION:
Liquid leak froms hole in vertical cyllindrical tonk sejected
Tank Diomater: 4 feat Tank Length: 3.32 faet
Tank Voluse: 300 gallons
Internal Temperature: 80° F
Chemical Mass In Tank: 1.82 tons
Circulor Opaning Diosater: 6 inches
Opaning is 10 Inchas from tank bottom
Oround Teap: aqual (o asbient
Ralease ODuration: 33 minutes
Nax Computed Ralease Rata: 127 pounds/ain
Max Average Sustained Reisase Rats: |14 pounds/min

overaeged over o airutia or sorae)
Total Pmount Released: 3,073 pourds

FOOTPRINT |NFORMAT ) ON:

Oisparsion Module: Gaussian
Usar specified LOC: 10 ppa
fax Threat Zona for LOC: 1538 yards
Mox Threat Zona for IDLH: 34 yords

Tank Is 1008 Tulf

Sall Type: Dafoult
Max Puddie Diamater: Unknown

For this

Notecular Height: 78,11 kg/kmol

: Open country

TpE e e
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Example 2

Direct Input (Heavy Gas)

A paper mill located at a highly industrialized area in Columbia,
South Carolina stores large amounts of liquid chlorine. On May 15,
1990 at 13:00, a reckless forklift operator breaks open a pipe. About 2,000
gallons of liquid chlorine are sprayed out in a fine mist and
immediately evaporate. The chlorine is normally stored at a
temperature of -30°F. The paper mill’s single-storied office building is
located about 100 yards directly downwind of the accident. The
building has been recently landscaped with bushes and trees. Since the
weather for the past few days has been rather cool, most people in the
building have kept their windows closed.

At the time of the spill, the sky was completely overcast, the air
temperature was 70° F and the wind was from 360° at 10 knots. The
relative humidity was 67%. We will use ALOHA to help determine
the indoor concentrations of chlorine for the paper mill’s office
building.

First...

| Double-click on ALOHA and, after reading the ALOHA caveats,
click OK

2 Choose Location from the SiteData menu.

siteData

Lacation...
Building Type...

Date & Time...
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3 Use the scroll bar or type the character “C” to find the city. Once
you have found Columbia, South Carolina, either double-click
on the city or select the city and click Select.

Location Information SERM————
OLLEGE PARK, MARYLAND

DLORADO SPRINGS, COLORADD
OLUMBIA, MARVLAND
OLUMBIA, MISSOURI
OLUMBIA, SOUTN CAROLINA
0LUMBUS, OHIO

ONCORD, CALIFDANIA
ONCORD, MASSACHUSETTS
ONCORD, NEL HAMPSHIRE
ONROE, TERRS

DNWAY, NEW RAMPSHIRE

| JCOOPERSTOWN, NEW YORK
ORAOPOLIS, PENNSVYLUANIA
ORNING, NEW YORK

ORONA, CALIFORNIA

JHEEY0

ODRUALLIS, OREGON

Second...
| Choose Building Type... from the SiteData menu.

SiteData

Buitding Type...

Date & Time...




2 The scenario describes the office building as being single-
storied. Since the building has windows that open, we might
suspect that the air exchange rate is not controlled and the
choice of single-storied building would be most appropriate.
Because the building is landscaped, you should
select Sheltered surroundings.

=== nfiltration Building Parameters E==]

Select building type or enter exchange parameter

O Enclosed office building
@ Singile storied building

QO Doubie storied building
{ No. of sir changes is D per hour

Select building surroundings

@ Sheltered surroundings (trees, bushes, etc.)
QO Unsheltered surroundings

3 Click OK.
Third...
| Choose Date & Time... from the SiteData menu.

Location...
Building Type...

ST e |




2 Select Set constant time and enter the month, day, year, hour
and minute for this scenario. You may tab to each of the fields
to enter the date and time.

Date and Time Options

You can either use the computer's intemal clock for the
model's date and time or set a constont date and time.

O Use internal clock @ Seot constant time

Input constant date and time
Month Osy Yeor Hour Minute

5 T hs ] [3 ] [o |

(1-12) (1-31) (1900-..) (0-23) (0-59)

([ cancet | [  hHeip |

3 Click OK.
Fourth...
| Select Chemical... from the SetUp menu.

_Setup
Chemical...

Atmospheric )
Saurce | ]

{omputationat...
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2

Use the scroll bar or type the character “C” to find the chemical.
Once you have found chlorine, either double-click on the
chemical or select the chemical and click Select.

[ Chemical Information IR

ARBON BISULFIDE
ARBON DIDHIDE
RARBON MONOHIDE
ARBON TETRABROMIDE
ARSON TETRACHLORIOE
ARBONYL FLUORIDE
ARBONYL SULFIDE
ARVONE

HLORINE

HLORINE DIDRIDE
HLORINE TRIFLUGRIDE

Fifth...

2

Select User Input... from the Atmospheric submenu in the
SetUp menu.

1
Chemicel...
Osp - P i

Sawm¢e »! SAM Station...

Computational...

Determining the stability class for this scenario is relatively
easy.
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When the sky is completely overcast, the stability class is always
D regardless of the wind speed and time of day. Click Help if
you need assistance in making this choice. Click the button for
stability class D.

ATMOSPHERIC OPTIONS it
Stabliity Classis: OR8 OB OC ®0 OE OF

Inversion Meight Options ore: [ Welp__ )

@& No Inversion O Inversion Present, Height is:

Wind Options are: (___Help” )
Wind Speed Is: 'E] ®Knots OMPH O Meters/sec. ((Heip )

Wind is from : D Enter degrees true or text (i.e. ESE)
Air Temperature is: Degrees @®F (QC

Ground Roughness |s:

Q Open Country oR Oin
‘ QO Input roughness(Zo):
@® Urban or Forest 9 m @ cm

“ m
R e

@® Fout
QO Malars

After selecting the stability class, enter the wind speed and select
the units button for knots. Enter either N or 360 for the wind
direction. The air temperature is 70 and the selected units
should be degrees F. Nothing in the scenario indicates the
presence of an inversion, therefore, the default setting, No
Inversion, shouid not be changed.

The button for Urban or Forest should be selected for the
ground roughness as the spill is in a highly industrialized area,
that is, an area that contains many buildings and obstacles.

Click OK when you've filled in all of the data.




6 The scenario describes the cloud cover as completely overcast,
so click the button under the complete cloud cover icon.

Cloud Cover and Humidity E
select Cloud Caver:

s B W
® O 0

o (] O o QO enter valus
complete pertly clesr (0-10) :
cover cloudy

Select Humidity: -m

el ) {<,
0] 0] o] o] O oOR ® entervelue %
wet medium dry (a-100)

7 Select the enter value button and enter 67 for the humidity.

8 Qlick OK

The information that you have entered into ALOHA should
appear on the text summary screen. Under the heading SITE
DATA INFORMATION, you see the air exchange rate ALOHA

will use in its calculations.

SITE DATA INFORMAT ION:
Location: COLUMBIA, SOKTH CRAOL [NA

Buiiding Rir Exchanges Per Hour: 0.07 (Sheltered single storied)
Oate & Tima: Fixed at May 13, 1990 & 1300 hours

CHENICAL INFORMATION:
Chamical Nase: CHLORINE Molacuiar Height: 70.90 kg/kmoi
TLV=THA: 0.50 ppm IDLH: 30.00 ppa
Footprint Level of Concern: 30 ppm
Boiling Point: -29.25° F
Vapor Pressure ot Asblent Temperature: greater than | ata
Ambient Saturation Concentration: 1,000,000 ppm or 100.08

ATMOSPHER IC  INFORMAT 10N : (RANUAL  INPUT OF DATA)
Wind: 10 knots from N No Inversion Haight

Stability Class: O Air Temperature: 70° F
Ralative Hmidity: 678 Oround Roughnass: Urban or forast
Cloud Cover: 10 tenths

| I
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Sixth...

| Select Direct... from the Source submenu in the SetUp menu.

Chemical...

Atmospheric b

D
Puddile...
Computational... | Tank...
Pipe...

2 The scenario describes the pipe breaking and spraying 2000
gallons of chlorine instantly into the atmosphere. ALOHA
assumes that an instantaneous release is one that occurs in 60
seconds. For this scenario, however, it would probably take a
little more than 60 seconds for all of the product to be released
into the atmosphere. We can still use an instantaneous source
since we do not have any more information, but the model’s
estimates may be conservative as a result. Click the buttons for
gallons and instantaneous source.

|“ User Input Sourca Strength ﬁ

Selact source strength units of mass or volume:

O grams Qkillegrams  pounds O tons(2,000 tbs)
O cubic meters O liters O cubic lfeet @ gailons

Seiact an Instantaneous or continuous source:
O Continuous source @ Instontenesous source

Enter the amount of

poliutant ENTERING galions

THE ATMOSPHERE:

Enter source height foat

(0 if ground source): E:] gmllcr:
/g \)

3 Enter 2000 for the amount of pollutant entering the
atmosphere. Do not change the default of ground-level for
source height.
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Click OK.

The chlorine was refrigerated at -30°F and stored as a liquid.
The text summary screen indicates that the boiling point for
chlorine is -29.25°F, so it is barely in the liquid stage. Click
Liquid and Chemical temperature. Enter -30 for chemical
temperature. Be sure to select the correct units.

gnolunﬂ Input Informstion

Is the chemical stored as a gas or liquid?
O Gas ® Liquid

Enter the temperature at which the chemicel is storad.
C Ambient Teamperature

@ Chemicol temperature Is dagrees @F (Q°C

I 0K ((concet ] [ Hew |

Click OK.

An alert box warning you that the chemical may flash boil
and/or result in two-phase flow will appear on the screen. If

you are unsure what this means, click Help. Otherwise, click
oK.
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The source strength information that you have entered into .
ALOHA should appear on the Text Summary screen. The Text

Summary screen will also remind you that the chemical may
flash boil and /or result in two-phase flow.

SOURCE STRENOTH INFORMATION:
Direct Source: 2000 gallons Source Height: 0
Source Stote: Liquid
Source Tesperature: -30° F
Realecse Duration: | ainute
Raleass Rate: 433 pounds/sec
Total Amount Released: 26,092 pounds
Nota: This chaaical may rlash boil and/or result in two phan flow.

Seventh...
| Select Computational... from the SetUp menu.

Chemical...
Atmospheric )

Source »
Computational...

2 The scenario describes the chlorine as being stored at very cold

temperatures; the chlorine will behave as a heavy gas. Click Let
Model Decide. ALOHA will be abie to determine that the
appropriate dispersion calculations will be for a heavy gas.

RN Compulationsl PnforoncuE
Select spresding sigorithm. If unsure, lat
model decide.

® Lat modal decide (select this If unsure)
O Use Gaussion dispersion only
O Use Heauy Gas dispersion enly

Define dose: Chep )
t
Dose -_I;tnlt)dt n-
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3 Do not change the default for Define dose. Don'’t use this
option unless you have some technical expertise or guidance to

do so.
4 Jick OK
Eighth...

I Select Concentration from the Display menu.

Tile Windows
Stack Windows

Options...

Text Summary
Footprint
Dose

Source Strength

Caiculate...
Calculate Noww %=




3

The scenario describes the paper mill’s office building as being
about 100 yards directly downwind of the spill. Enter the
downwind distance of 100 yards and the crosswind distance of 0
yards. Be sure to select the correct units.

Concentration end Dose Location NN
Specify the locstion at which you want to susivate the

concentration and dose over time.

® Relstive Coordinates Evakutien
(Downwind,Crosswind) "{*
( Fined Coordinates Y P v tretion
(Eest-West,North-South) )
]

input i, the downwind distance

{from the source and ¥, the Soures /
perpandicuiar distance from the

downwind exis.

Input X, the downwind distance: (108 | g:’:il'::

O Meters
OKllometers

o) Come ) (e )

input ¥, the crosswind distance :

Click OK.

Once you have clicked OK, a bar graph should appear on the
screen. The bar graph will indicate how much time the model
needs to finish calculating the graphs. It will also indicate
whether Gaussian or heavy gas calculations are being used. For
this scenario, the heavy gas calculations were used and, if you
are using a Mac Plus (or other Mac without a math
coprocessor), it may take a few minutes for ALOHA to do the
calculations.
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. After ALOHA has completed its calculations, the Concentration
window will appear. The dotted line indicates the estimated
concentrations inside the office building. The solid line is the
estimated concentration outside of the office building (on a
color monitor these will appear blue and red, respectively).

Concentration Window

30, 000
40,0001

30, 0004

2 20,0004

10, 000

ninutes

You can see from the concentration window that the chlorine
. cloud passes by the office building within the first few minutes.
After that, the outdoor concentration drops back to zero. The
indoor concentration is very difficult to determine from this
graph; however, the Text Summary screen will display the

maximum values.




Here is ALOHA'’s footprint for this scenario. .

Footprint Window

3

Hoy overasinata |ength

Location: COLUMBIA, SOUTH CAROLINA
Building Air Exchangas Per Hour: 0.87 (Shellerad single storiad)
Date ¢ Yiea: Fixed at Nay 15, 1990 & 1300 hours

CHEMICAL IMFORMATION:
Chemical Nomsa: CHLORINE Moiscular Haight: 70.90 kg/kmol
TLY-THA: 0.50 ppm IDLH: 30.00 ppa
Footprint Lavel of Concern: 30 ppm
Bailing Point: =29.25° F
Vapor Pressure ot febient Tesperature: greater than | ata
fabiant Saturation Concentration: 1,000,000 ppm or 100.08

ATHOSPHERIC 1NFORMAT 1OM: (MANUARL INPUT OF DATAD

Hind: 10 knats from N Ne Inversion Height
Stability Class: D Rir Temperature: 70° F
Reiative Hueidity: 578 Ground Roughnass: Urban or forest

Cloud Caver: 10 tanths

SOURCE STREMGTH INFORMATION:
Direct Source: 2000 gal lons Source Haight: O
Sowrce State: Liquid
Source Tesperature: -30° F
Reiease Duration: 1 airute
Ralease Rate: 439 pounds/sec
Total Amount Released: 26,092 pounds
Note: Thiz cheaical aay fiash boll and/or result In tee phasa floe.

FOOTPRINT INFORMATION:
Hoda! Pun: Heawy Gas
Usar specifisd LOC: equals I0LH (30 ppa)
Max Threat Zorla for LOC: 5.5 alles
Hota: The Heowy Gas footprint is an initial screening.
For short releases 1t may be an overestimation.
Ba sure to cheack concentration inforsation at specific locations.

TIME DEPENDENT NFORMATION:
Concentration Estinates at the point:
Dowrwind: 100 yards
0ff Centeriine: 0 yards
fax Concentrotion:
Outdoor: 42, 100 ppa
Iindoor: 788 ppm
Note: Indoor graph is shown eith a dotted line.
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Example 3

A Pipe Source

At a rural road construction site near Portland, Oregon, a heavy
equipment operator accidentally cuts open a methane pipe on
November 17, 1990 at 1430. The pipe runs 1,000 feet to the emergency
shutoff valve but the valve has been left open. The inside diameter of
the smooth pipe is 8 inches. The methane in the pipe is at ambient
temperature and the pressure is 100 PSL

The on-scene weather is completely overcast skies, with an air
temperature of 44°F and 78% relative humidity. The wind is from the
SE at 15 knots.

Although methane is relatively non-toxic, the lower explosive limit
(LEL) is about 5% or 50000 ppm. We will use ALOHA to help
determine the downwind distance for the explosive atmospheric

concentration.

First...

| Double<lick on ALOHA and, after reading the ALOHA caveats,
click OK

2  Choose Location from the SiteData menu.

SiteData

Laocation...

8uilding Type...

Date D Time...
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3 Use the scroll bar or type the character “P” to find the city. Once
you have found Portland, Oregon, either double-click on the
city or select the city and click Select.

ﬁ Location Information é

OCATELLD, 1DANO
OMONR, CALIFORNIR
OMPANO BEACH, FLORIOA
ONTIARC, MICHIGAN

ORT ARTHUR, TEXAS

ORT HURON, MICNIGAN
ORTLAND, MAINE

ORTLAND, OREGON
ORTSMOUTH, NEIW HAMPSHIRE
ORTSMOUTH, VIRGINIA
RESCOTT, ARIZONA

RINCETON, NEW JERSEY
ROUO, UTAN

UINCY, CALIFORNIA
UINCY, ILLINOIS
ACINE, WISCONSIN
RHWAY, NEW JERSEY

JHARE0

Second...
| Choose Date & Time... from the SiteData menu

SiteData
Location...
Building Type...

2 Select Set constant time and enter the month, day, year, hour
and minute for this scenario. You may tab to each of the fields
to enter the date. Don’t forget to enter the hour as a military

time.
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Date and Time Options

You can elther use the computer's internal clock for the
model's date and time or set a constant date and time.

O Use Internal clock @ Set constant time

Input constant date and time
™Month Day Vear Hour Minute

] 7 J[iese] [1a ] [ ]

1-12) (1-31) (1900-...) (0-23) (0-59)

( Conces | [  Hetp )

3 Qick OK.
Third...
| Select Chemical... from the SetUp menu.

Atmospheric )
Saurce >

Computational...

2 Use the scroll bar or type the character “M” to find the chemical.
Once you have found methane, either double-click on the
chemical or select the chemical and click Select.
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Chemical Information BE

ETHANE

ETHANESULFONYL FLUDRIDE
ETHYL RCETATE
ETHYLACETVLENE-PROPRDIENE
ETHYL ACRYLATE

ETHYLAL

ETHVL ALCOHOL

ETHYL ALLYL CHLORIDE
ETHYLAMINE

ETHYLAMYL ACETATE

ETHYL AMYL KETONE
ETHYLANILINE

ETHYL BROMIDE
~METHYL-1-BUTENE

ETHYL BUTYL ETHER

ETHYL BUTYL KETONE

ETHYL CHLORIDE

Fourth...

Select User Input... from the Atmospheric submenu in the

SetUp menu.

[)
Chemical...
] 0 [) 0 . [)

Source »>| SAM Station...

Computational...

Click the button for stability class D because the sky is
completely overcast. Remember, stability class D is always
selected if the sky is completely overcast regardless of the wind
speed and the time of day. Since the scenario does not mention
anything about an inversion, the default setting, No Inversion,
should not be changed.




ATMOSPHERIC OPTIONS Bl

Stability Classis: OA QB QOC @0 OQE o
Inversion Height Options are:

@ No lnversion O Inversion Present, Height is:
Wind Options are:

Wind Speed is: E @Knots OMPH O Meters/Sec.

Wind is from : E Enter degrees true or text (i.e. ESE)

fiir Temperature is:llgrees @F O¢C

6round Roughness is:

@® Open Country Oin
OR Input h (2o):
O Urban or Forest O Input roughness(zo “ ®cm

® Feet
O Meters

[ Cancel ]

3 After selecting the stability class, enter the wind speed and select
knots. Enter SE for the wind direction. Don’t forget that the
wind direction is entered as the direction from which the wind
is blowing. Enter 44 for the air temperature. Be sure to select
the correct units (Degrees F).

4 Click Open Country because the spill occurs at a rural road
construction site. Since the scenario does not describe the
location of the accident in great detail, it may be a good idea to
run the model a second time with Urban or Forest selected as

well,

- 5 Click OK when you've filled in all of the data.
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6 Click the button for the complete cover and enter 78 for
humidity.

= Cloud Cover and Humidity SR
Seiect Cloud Cover:

P
., Cd
- {7 O
LY
i, ¢ O
oy

@ O O 0] O oR O entervaiue {10

complete partly clear 0-10)
cover cloudy
Select Humidity:

5l A Y«
@) O @) (@] O OR @entervelue |78 |%
wet medium dry (0-100)

, ) (Concer ]
C )

7 Click OK.

The information that you have entered into ALOHA should
appear on the Text Summary screen. For this scenario, we are
not considering the infiltration rate into buildings; you should
ignore the building exchange rate as it will not be used.

SITE DATA (MFORMATION:
Location: PORTLAND, OREGON
Bul tding Alr Exchanges Per Hour: 1.34 (Shaitered single storied)
Date & Tine: Fixed at November 17, 1990 & 1430 hours

CHEMICAL INFORMATION:
Chasical Name: METHANE Moleculor Haight: 16.04 kg/kmol
TLU=-TUA: —unavai l- 1DLH: -unavei l-
Footprint Leval of Concern: Meeds to ba seat before footprint sslection
fBciling Point: -258.80° F
Vapor Pressure at Asblient Temparatura: greater than | ata
Asbient Satwation Concantration: 1,000,000 ppm or 100.0%

ATHOSPHERIC INFORMAT ION: (MANUAL INPUT OF DATR)
Hind: 15 knots from SE Mo Irwersion Haight
Stability Class: D Alr Teaperature: 44° F
Relative Humidity: 788 Ground Roughness: Opan country
Cloud Cover: 10 tenths
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Fifth...

l Select Pipe... from the Source submenu in the SetUp menu.
Chemical...
Atmospheric )
Direct...
Puddte...

Computational...| Tank...

2 Enter 8 for the pipe diameter and select for units, inches. Enter
1000 for the pipe length, selecting feet for units.

Pipe input

Input pipe diameter

Diometer is @inches Ocm

Input pipe lengih

Pipe length is @1t QOuds O meters

The unbroksan end of the pipe is
@ connected to Infinite tank source
O closed off

Seiect pipe roughness
@® Smooth Pipe
Q Rough Pipe

“
A ——

)

3 In the scenario, the pipe is connected to a safety valve but the
valve has been left open. This means that the pipe will
continually release methane. We do not know how much
methane will be supplied to the pipe, but we do know that the
pipe is supplied by a very large source, that is, this source is
much larger than the amount of methane in 1,000 feet of pipe.
Since the source is very large, we can say the pipe is attached to
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an infinite source. The best choice for this scenario is to click
the button for connected to infinite tank source.

If the safety valve for the pipe had been closed, we would have
then selected the button for closed off.

The scenario described the inside of the pipe as being smooth,
so you should click Smooth Pipe.

Click OK.

Enter 100 for the pipe pressure and select for the units, PSL.

[ Pipe Pressure and Hole Size immm——|

Input pipe pressure

Pressure Is @Pst Oatm OPa

Input pipe temperature

® Unknown (assume ambient)
O Temperature is |44 ®F Q¢

Hole size aquais pipe diameter.

1 va—
o«

In this scenario, the temperature of the pipe is given as
ambient, so click Unknown (assume ambient).

Click OK.

The information that you have entered into ALOHA should
appear on the Text Summary screen. Remember, for this
scenario we are not considering the infiltration rate into




buildings; you should ignore the building exchange rate as it
will not be used.

SOURCE STRENGTH INFORMAT IONM:

Pipa Diamater: 8 inchas Pipe Length: 1000 feat
Pipa Temperature: 44° F Pipe Press: 100 Ibs/sq in
Pipe Roughness: smooth Hola Area: 50.3 3q in

Unbroken end of the pipe is connected to an infinite sowrce

Release Durotion: ALOHA lialted tha curation to 1 hour

Max Computed Releasa Rate: 1,410 pounds/min

fax Average Sustained Reisase Rate: 1,410 pounds/min
(ovearaged over a finuta or more)

Tota! Aeount Raleased: 84,560 pounds

Sixth...
| Select Computational... from the SetUp menu.
Chemical...
Atmospheric )
Source >
2 Select Let model decide (select this if you’re unsure).
R Computational Preferences NN
Sslect spresding algorithm. 11 unsure, let
model decide.
@ Lot model decide (select this If unsure)
O Use Gaussian disparsion only
QO Use Heauy Gas dispersion only
Define dose: CHeip )
{
n
[1] - -
ose _r'l: (v n
C=
3 Click OK.

A-3-9




Seventh... .

| Select Options... from the Display menu.

Tile Windows
Stack Windows

fiptions...

Text Summaery
Footprint
Concentration...
Dose

Source Strength

Calculate...
Calculate Now

2 The scenario describes the level of concern as 50000 ppm. Click
User specified concentration and enter 50000. For the units,
click ppm.

== Nispiny Options e .
Select Level of Concern or Output Concentration: E
Q 10LH not avaliable

) ®ppm
U fiad . of —5000
® User zpecified cone. o q QO milligrams/cubic meter

Selact Footprint Dutput Gption:

@ Piot on grid and auto-scale to it window.
O Use user specified scale.

Seiect Output Units:
® Engiish units

O Metric units

“
A s

3 Select Plot on grid and auto-scale to fit window and English

units.

4 Click OK. .




Eighth...

Select Footprint from the Display menu.

Tile Windows
Stack Windows

Options...

Tent Summary
001p

Concentration...

Dose

Source Strength

Calcuiate...
Cailculate Nows

The footprint that ALOHA gives us is too short to plot
(approximately 60 yards). This near the source, concentration
patchiness could be significant (see the Use Caution section of
Chapter 2, Introduction to Air Modeling). When using this
information, we can see that the explosive threat is likely to be
on the order of one hundred yards. We would also suspect that
the direction of cloud travel is fairly consistent since the wind
speed is 15 knots. However, for this short a threat distance and
considering near-field patchiness, it is prudent to consider a
circular danger zone in the one hundred-yard range (again, see
Chapter 2).

e Footprint Window ===

Dispersion Module: Gaussian

User spacified LOC: S0000 ppa

fax Thresat 2one for LOC: 3S7 yards

Note: Footprint was mot drown bacausas
effacts of near=fleld patchiness make plume
presentation unreliable for short distances.
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Example 4

...Using ALOHA, MARPLOT,
and a PICT map

At 11:15 am on February 14, 1992, the Seattle, Washington Police find
several 12-quart plastic containers labeled “anhydrous hydrazine” in
the middle of a vacant, concrete parking lot. The lot is at the
intersection of 5th Avenue South and South Donovan Street. The
police officers report that some of the product has been spilled, and
that there is a strong odor directly downwind of the containers. The
fire department is then notified of a potential chemical spill.

When the fire department arrives, they find one police officer
complaining of eye and nose irritation. Using a pair of binoculars, the
Assistant Chief assesses the spill site. The chief sees that a 40 square
foot puddle has formed around the containers. Three of the

containers appear to be open and lying on their sides.

The firefighters report the following on-scene weather observations:
the air temperature is 45° F, the sky is almost completely covered with
clouds, the winds are from the west at 15 mph and the relative
humidity is 70%.

A representative from a state environmental agency suggests running
the air model with a level of concern of 0.03 ppm. Assuming that the
contents of three containers have spilled, what is the extent of the
footprint for this concentration? What area on a map does this
footprint cover?
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First...

| Before obtaining estimates of source strength and dispersion
from ALOHA, you’ll begin by preparing and loading a map of
Seattle in MARPLOT. You should find a folder titled “Seattle”
in your MARPLOT folder. This contains a PICT file, rather
than a MARPLOT map derived from TIGER data. Be sure that
this file is in a folder by itself. Then double-click on the
MARPLOT icon to launch the application.

2 Choose New from the File menu.
fFile
Neuwr... #N
Dpen... %0
Sapve A
Cinse =l
: Save fis PICT...
Page Setup...
Print... =P
Import...
Expart...
: Preferences...
|
j Quit %0

3 Choose Seattle and click Open.

Open a PICT to use as the Base Map.

€9 Seattle ¥ <> Athena
fect

Open |
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You'll need to indicate the position of two points on the map to
MARPLOT, so that the program knows where on the earth the
mapped area lies, and how large an area the map encompasses.
You’ll do this by choosing two points on the map scale bar, and
telling MARPLOT the location of these two points.

JO,

above the top right corner of the map.

[E=—asasey set Latitude fnd Longitude s

First, click on the zoom in tool , from the row of four tools

Click to zoom In. (D@ P O]
Logend Quick Scroli
e
el 1os 1w 1‘ FEANY
ami, — e L H « DY
N, e DI
p T T ]
[, ]
i p
. I 1
Point 1: lat: 0.000000* N long: 0.000000° W) Rasnt
Point 2: lat: 0.000000° N long: 0.000000° W Heset
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Click once within the map legend to zoom in. Then click on

. You’ll use this tool to position Point 1. Your screen
should now look like the one below.

SRS Set Latitude And Longitude ISaasaaseess)

Click to position Point 1. JEIKE
Legend e 575

SCALE 1 "= {500’

s i
FEET

£X PAsKs, £TC «m- STREETS
== voserraL ——  HIGHYAYS
& scHooL - FREEWAYS
PN CHEMICAL FACLLITIES wmme  CITY LIMITS

B OL FACLMES

Point 1: lat: 0.000000° N long: 0.000000° Wy Hespt
Point 2: lat: 0.000000° N Inng. 0.000000° W Resel

NOTE

Go to the scale bar of the map, and click on the bar at the 0 feet’
mark. You'll see the following dialog box. For Point 1, you'll
enter the geographic coordinates of Seattle Click on the Use
deg/min/sec button. Then enter Seattle’s coordinates: 47° 21’ N
and 122° 12’ W. Click OK.

|— Set the Lat/Long for Point | EEES———
Latitude: Deg:|47 | Min:/21 | Secfo.00 | [“North )
Longitude: Deg:{122| Min12]| Sec:io.o0 | [ West w]

QO Vlew degrees as decimal

@® Use deg/min/sec ( Heip... } (Cancet )

To find the coordinates of Seattle or any other
city in ALOHA's city library, go to ALOHA,

choose Location from the SiteData menu, click
on the city's name within the scrolling city list,
then click on the Modify button to see
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ALOHA's values for the coordinates of the
city.
7 Now set the position of Point 2. Click on the map scale bar at
the “2000 feet” mark.

[T Set Latitude And Longitude IETEIE————"

Click to position Point 2.
TV ¥ N]

Legend

SCALE 1 " = 1300°

1o}

&

— STREETS
—— HIGHYAYS
& scHooL —— FREEWAYS
B CHEMICAL FACILITIES wms  CITY LMITS
i OL FACLIMES

Point 2: lat: 0.000000° N

8 Click the Distance from Point 1 button.

Wouid you like to specifiy the second point by
giving its distance from point 1 or by giving its
latitude/iongitude coordinates?

Ir

[ istance from Point 1 |

( Latitude/Longitude Coordiantes )

9 Enter “2000” in the distance field, and choose ‘feet’ from the
pop-up units menu. Click OK
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] Specify Distonce EERNEENE
Point 2 1s
(2000 | [feet |

from Point 1.

10  Your screen should look like the one below. Note the ® and
@ marking the locations of Points 1 and 2 on the map scale
bar. If you need to reposition either point, click on the
corresponding Reset button, or click on the map again with
either the (if you wish to reposition Point 1) or (if you
wish to reposition Point 2) tool.

IR Set Latitude And Longitude IS
Click to reposition Point 1. EEE
B 1T\ N

Legend

SCALE ¢ == 1500
lg m Ig EO
FEET

STREETS

PARKS, ETC _—
| = rosprra = HIGHWAYS
Ay scHooL wam  FREEWAYS
o JB{ CHEMICAL FACLITIES =wew  CITY LIMITS

§y OL FACLITIES

11 Once you're satisfied, click OK. The Seattle map should appear
in the MARPLOT window.
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12  Now that you've loaded the Seattle map, you're ready to run
ALOHA. Choose Go to ALOHA from the ALOHA submenu in
MARPLOT’s Sharing menu. This will launch ALOHA and
bring it forward.

About Shared Menus...
Save shared Menus...

Get Jafo N
alink

H Help...
CRMED 4

Set Source Point
Set Conc O Dose Point

Delete ALOHA Ob jects

6o To ALOHA

Second...

| After reading the ALOHA caveats, click OK

2 Choose Location from the SiteData menu.

siteData

Location...
Building Type...

Date O Time...




3 Use the scroll bar or quickly type the characters “SE” to find
Seattle, Washington in the scrolling list. Once you have located
Seattle, double-click on it or click once, then click Select.

ISANTR FE, NEW MENICO
SANTR MONICR, CRLIFORNIA
SANTA PAULA, CRLIFORNIA
ISANTA ROSA, CALIFORNIA
SAULT STE MARIE, MICHIGAN
SRUANNAH, GEORGIA
SCHOHARIE, NEW YORK
| SEAFORD, DELAIYARE
SEHTTEHE . HPHSHINGEUN
SHAIUNEE, OKLAHOMA
SHERMAN, TEHAS
SIOUR FALLS, SOUTH DAKOTA
SMITHTOWN, NEW YORK
SNOHOMISH, WASHINGTON
[SOMERSIVORTH, NEWY HAMPSHIRE
SOMERUILLE, MASSACHUSETTS
ISOUTH BEND, INDIANR

SPARKS, NEUADA

Cencel

Deilete

Third...
We'll ignore Bu'ilding Type during this scenario.

| Choose Date & Time... from the SiteData menu.

SiteData

Locatlon...
Building Type...
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2 Select Set constant time and enter the month, day, year, hour
and minute for this scenario.

eSS Date and Time Optlons

You can either use the computer's internal clock for the
model's date ond time or set o constant dote and time.

QO Use Internei clock @ Set constont time

tnput constant date and time
Manth Day Year Hour Minute

(2 | va ] [1992 ] [1n ] [15 ]
(1-12)  (1-31) (1900-..) (0-23)  (0-59)

([ cancet | ([ Heip ]

3 Click OK.
Fourth...
] Select Chemical... from the SetUp menu.

SetUp
 Chemical...
Atmospheric )
Saurce >

Computational...
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2 Use the scroll bar or quickly type the characters “HY” to find .
“hydrazine, anhydrous.” Double-click on this name or click
once on it, then click Select.

e

()

HYDHAZINE, HNHYDROIS

YORGCHLORIC ACED, ANKYDROUS
YOROCYANIC ACID, ANHYDROUS
YOROFLUORIC AC1D, ANHYDROUS

YDROGEN .
VORGGEN BROMIDE .

SRl

Check the Text Summary window to review information about

the properties and toxicology of hydrazine. ALOHA alerts you

that this chemical is a potential or confirmed human .
carcinogen. Boiling point of hydrazine is well above air

temperature, so it’s a liquid.

Tent Summarg

SITE DATA INFORMATION:
Location: SEATTLE, HASH{NGTON
Building: Sheitared singie storied
Date £ Time: Fixed at February 14, 1992 & 1115 hours

CHEMICAL INFORMATION:
Chemical Noma: HYDRAZINE, ANMHYDROUS Molecuiar Haight: 32.04 kg/kmol
TLV=THA: 0. 10 ppa IDLH: 80.00 ppm
Mote: Potentiaol or confirmed hvmon corcinogen.

Boiling Point: 236.30° F
Freazing Point: 34 77° F




Fifth...

Select User Input... from the Atmospheric submenu in the
SetUp menu.

User Input...
SAM Station...

Atmospheric »
Source >

Computational...

The wind speed is about 15 mph and it’s almost completely
cloudy. By clicking on the stability class Help button (in the
upper right corner of this screen), you can see that the best
choice for stability class is D. Click on the button for stability
class D.

e — A {mOspheric Optlons
Stability Classis: QA OB OC @b OF OF

Inversion Height Options are: | Help )

@ No Inversion O Inversion Present, Neight is:
Wind Options are;

Wind Speed Is: [T;—"__l OKnots @MPH O Meters/sec.

Wind is from : D Enter degrees true or text (e.g, ESE)

Alr Temperature Is: Bagrees @F QC
sround Reughness Is:

Q Open Country ' Ot
@ Urban or Forest 0RO Input roughness (2o): m ®@cm

® Fest
O Meters

There’s no inversion, so the default setting, No inversion,
should not be changed.

Enter “15” as your value for wind speed, then click on the mph
units button. Enter either “W” or “270” to indicate that the
wind is from the west. ‘
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10

Type in 45 as the air temperature, and click F.

This spill is in an urban, industrialized area, with many
buildings and obstacles. Click on the Urban or forest button.

Once you've made these selections, click OK.

— 1014 T and Vomiory I—]
Salact Cloud Cover:

a B B
O O

O O O oR @ enter walue D
complete partiy clesr (a-10)
cover cloudy
Ssloct Humidity:

) %) f<,
O ] O o O O0R @ enter value %

wet medium dry (a-100)

The sky is almost compietely cloudy. Type “9” in the cloud
cover data field.

Relative humidity is 70%. Type “70” in the humidity data field.

Click OK.




Il Check the Text Summary screen to be sure that you've entered
these data correctly.

- _ R Text Summary

ATHOSPHERIC INFORMAT |ON: (MANURL. 1MPUT OF DATA?
Hind: IS aph froa w No Irnversion Haight
Stability Class: D Rir Temperature: 45°* F
Relative Humidlty: 708 Oround Roughnass: Urban or forest
Cloud Cover: 9 tenths
<l [l
Sixth...

The containers of hydrazine have leaked to form a pool of liquid on
the concrete parking lot. ALOHA'’s Puddle source option is therefore
the most appropriate one for this scenario.

| Choose Puddle from the Source submenu in the SetUp menu.
Chemical.,..
Atmospheric )

Source Direct...

Computational...

2 Type “40” in the puddle area data field, and click the square feet
units button.
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Puddie Input .

Puddle aree Is: square @® feet O yards O meters

Select one and enter appropriate data

@® Uolume of puddle
O Rverage depth of puddie
QO Mass of puddie

® galions Qliters
O cubic feet O cublc meters

Dolume is: |9

[ concet | [ meip )

3 Three 12-quart containers have leaked hydrazine. There are
four quarts in a gallon, so 9 gallons of hydrazine have spilled
into the puddle. Click on the button for Volume of puddle,
then type “9” in the puddle volume data field. Click gallons,
then click OK.

4 The puddle has formed on a concrete parking lot, so click
Concrete.

=— — 1 Type, Air and Ground Temperature ————]
Select ground type

ObDefauit @ Concrete (O Sandy O Moist

Input ground temperature

@ Use air temperature (seject this If unknown)

O Ground temperature is ®F O°C

Input initial puddle temperature

@ Use ground temperature (select this if unknown)
O Use air temperature

Q Initisl puddile temperature is @F Q¢




No estimate of ground or puddle temperature is available, so
leave both equal to air temperature, the default value. Click
oK.

Check the Text Summary screen to be sure that you've entered
the source strength data correctly, and to review ALOHA's
estimates of maximum and averaged release rates and other
information about the release. ALOHA expects the release to
last more than one hour, and predicts that 2.8 pounds of
hydrazine will have evaporated during the first hour of the

spill.

SOURCE STRENGTH (MFORMATION:
Puddie Area: 40 square fest Puddie Volume: 9 gallons
Soit Type: Concrate Oround Temperature: 45° F
Initial Puddie Temparature: Ground temperaturse
Release Duration: ALOHA |inited tha duration to 1 howr
Max Computed Ralecse Rate: 0.047 pounds/min
Max Average Sustained Release Rate: 0.0469 pounds/ain

over a airite or aore)
aased:

taveraged
Total Amount Rai 2.80 pounds
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Seventh...

| Choose Source Strength... from the Display menu to view
ALOHA's graph of source strength, or release rate, for the first
hour of the spill. ALOHA does not expect evaporation rate to
change during this hour. The model expects the puddle to be
cooled as it evaporates, but warmed by its environment at the
same time, so that its temperature (and hence its evaporation

rate) remain unchanged.

Tile Windows
Stack Windows

Options...

Text Summary
Footprint
Concentration...
Dose

| Source strengtn

Calculate...
Calcuiate Now #=

M Source Strength (Relsase Rate)

0.09 4

o 0.044
0.03 1

0.0219

pounds /alnut

0.011

nlmutes
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Eighth...

l Choose Computational from the SetUp menu.

Chemical...
Atmospheric »
Source b

Computational...

2 Check to be sure that Let model decide is selected (This is the
default setting). Click on this button if it is not selected, then

click OK
AR Computational Prefersnces ﬁ
Select spreading algorithm. If unsure, let
maodei decide.
@ Let modal decide (select this If unsure)
Q Use Gaussian dispersion only
O Use Heouy Gas dispersion only
Deflne dass: CE
t
n
Dase = | C (v)d ne=
[ e
=
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Ninth... .

l Select Options... from the Display menu.

Tile Windows
Stack Windows

Text Summary
Footprint
Concentration...
Dose

Source Strength

Caiculate...
Calculate Now ==

2 The state official suggested a level of concern of 0.03 ppm. Click
User-specified conc. and enter “0.03.” Click ppm.

3 Check to ensure that Plot on grid and autoscale to fit window is .
selected.

4 Click English units, then click OK.

SRS Dispiay 0ptions M
Seject Level of Concern or Output Concentration: | Help |
QO I0LK Concentration

@ User specified conc. of m S pom

Q milligrams/cubic meter

Sslect Footprint Output Option:

@® Plot on grid and euto-~-scale to it window.
QO Use user specified scale.

Select Output Units:
@ English units

QO Metric units

n
A /]




Tenth...

Choose Footprint from the Display menu.

Stack Windows

Options...

Text Summary

Concentration...
Dose
Source Strength

Caiculate...
Lolculate Now &=

ALOHA will display a diagram of the footprint for this
hydrazine release. Check the Text Summary window to see the
maximum downwind distance that the footprint may extend
(the Maximum Threat Zone). ALOHA expects the footprint to
extend downwind for about 211 yards. Although the molecular
weight of hydrazine is about 32 kg/kmol, and is heavier than
that of air (which is about 29 kg/kmol), ALOHA chose the
Gaussian dispersion model instead of the Heavy Gas model.
That’s because the model expects the hydrazine to evaporate so
slowly that it does not form the dense blanket of gas typical of a
heavy gas release.




Faotprint Window

150
s0
" T
..... e | |
i o= 0000 :
"'--h__‘—’. |
50
‘5?00 o] 100 200 300
yards
i
S Tex! Summary ==

FOOTPRINT INFORMATION:
Dispersion NModule: Gaussion
User specified LOC: .03 ppm
Hox Threat 2Zone for LOC: 211 yards

Eleventh...

I You're ready to use MARPLOT to plot this ALOHA footprint on
the map of Seattle. Select Go to Map from the MARPLOT
submenu under ALOHA’s Sharing menu to bring MARPLOT
forward. The Seattle map should still be displayed in
MARPLOT’s window.

Q

2 Click on the zoom in tool, , in the tool palette to the left of

the map, then click once in the middle of the map to zoom in
so that you can read street names. Search near the middle of
the map for the intersection of 5th Avenue South and South

Donovan Street.




3 Once you've identified this intersection, choose k from the
tool palette. Click once on the intersection. MARPLOT will

place a visible crosshair mark, or “click point” at this location.

Note if you don't see a crosshair click point mark at
the point where you clicked, choose
“Preferences” from the File menu, make the
click point Visible, then click OK. '

== Preferences
~Scale Format —
O1:N View Lat/Lang Coordinates
Otin=Nyd [ @ as a decimal —l
@® Window Distance QO in deg/min/sec
~Click Point —-
@ Visible Units:| _yards ]
O Invisible Background Color: | [__]White -]

(Heip...] [Concel )

4 Choose Set Source Point from the ALOHA submenu in
MARPLOT’s Sharing menu. An ALOHA footprint should
automatically appear on the MARPLOT map (this may take a
few seconds).

About Shared Menus...
Savd shored Menus...

bet Info =
Untink

CAMED b

Set Source Point

Set Conc O ODose Point

Delete ALOHA Ob jects

60 Yo ALOHA
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5

Choose the zoom in tool to zoom in more closely, if you like.
The footprint should look like the one below.

il Soottie mop Dl ) 8]

HE]

Nl

Objects Selected: O

You can see from this footprint plot that ground-level
concentrations of hydrazine may be high enough to be of
concern for the area along S. Donovan Street between 5th and
7th Avenues S. The confidence lines drawn on either side of
the footprint delineate the area within which the cloud of
hydrazine is 95% likely to remain, if the wind shifts it about
during the release. You can see that hydrazine concentrations
aren’t predicted to reach your level of concern more than half a

block north or south from Donovan Street.

Remember, though, that ALOHA was designed to give you
“ballpark” estimates of source strength and dispersion. It
cannot give you completely accurate predictions for a real
release, because no model can account for every uncertainty.
For example, if the wind shifted direction or changed speed, the
footprint might be longer or shorter, or oriented in a different
direction. Likewise, you had to guess the exact amount of
hydrazine in the puddle. In real response situations, ALOHA

gives you a “best guess” rather than an exact answer.




Example 5§

...Using BitPlot with ALOHA
in Windows

The Seattle, Washington Fire Department responds to a freight train
derailment on August 25, 1992 at 10:15 am. The police dispatcher
reports that the derailment has occurred about 3 miles south of the
downtown area next to the intersection of 16th Ave. South and East
Marginal Way. When the firefighters arrive on-scene, they find
several tank cars off the tracks and on their sides. There is no fire, but
one tank car is damaged, and a large volume of fine mist and vapor
can be seen spraying out of a crack in the tank bottom. The entry team
members cannot get very close to the tank, but they estimate that this
crack is about 36 inches long and 1/2-inch wide.

The train’s crew is unharmed and immediately hands the train’s
consist to a police officer. From the consist, the entry team finds that
this tank car was carrying 19,789 gallons of liquid methyl chloride and
that the tank car capacity is 24,750 gallons. They estimate the tank
diameter to be about 10 feet.

The firefighters report the following on-scene weather observations:
there are some high cirrus clouds visible and they estimate that the
coverage is about 20%. The winds are from the northeast at about 10
mph. The humidity is about 50% and the air temperature is 75° F.

The fire chief notes that residential neighborhoods to the southwest of
the derailment are in the path of the dispersing chemical cloud. Most
of the homes are single-storied structures surrounded by shrubs and
trees. The closest residence is about 600 yards downwind from the
derailment, at the intersection of Southern Street and 12th Ave. S.
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A toxicologist recommends 100 ppm as an appropriate level of .
concern. What is the downwind distance to this concentration? What

is the estimated maximum indoor concentration for the house closest

to the derailed rail car? What is the expected maximum outdoor

concentration at that point?

First...

| Double~lick on ALOHA and, after reading the ALOHA caveats,
click OK

2 Choose Location from the SiteData menu.

eData
DCan0

Building Type...
Date & Time...

3 Use the scroll bar or quickly type the characters “SE” to find
Seattle, Washington in the scrolling list. Once you have located
Seattle, double-click on it or click once and click Select.

Location Information

SAN JOSE. CALIFORNIA

SAN LUIS 0BISPO, CALIFORNIA
SAN PEDRO, CALIFORNIA
SANDWICH, MASSACHUSETTS
SANTA ANA, CALIFORNIA
SANTA BARBARA. CALIFORNIA
SANTA CLARA, CALIFORNIA
SANTA FE, NEW MEXICO
SANTA MONICA, CALIFORNIA
SANTA PAULA, CALIFORNIA
SANTA ROSA, CALIFORNIA
SAULT STE MARIE, MICHIGAN
SAVANNAH, GEORGIA
SCHOHARIE, NEW YORK
SEAFORD, DELAWARE
SEATTLE, WASHINGTON
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Second...

| Choose Building Type... from the SiteData menu.

Location...

Date & Time...

2 The residences are mostly single storied buildings, so click on
the Single storied building button. Because the buildings are
surrounded by trees and other buildings, you should select
Sheltered surroundings. Click OK

~ntiltration Buildi-l_}vg-]- Parameters

Select building type or enter exchange parameter

O Enclosed office building m

@ Single storied building
O Double storied building

O Na. of air changes is I:I per hour

Select bullding surroundings EF&TP:I

@ iSheltered surroundings [rees, bushes, etc.)i
QO Unsheltered surroundings

| ok | Cancel

Third...
| Choose Date & Time... from the SiteData menu.
SiteData
Location...
Buiiding Type...

Date & lime...
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2 Select Set constant time and enter the month, day, year, hour .
and minute for this scenario. Click OK

‘You can elther use the computer's internal clock for the medel's date
sad Yme. o1 sct s constant date and time.

O Use internal dack @ Set a constant time

input a constant date and time :

Month Day Year Hour Minute
8| [2s__| [9s2 | {10 | [p5s__ |

n-12) (soo-.,) 0-23 [0-59)

-3

| Cancet | | Help ]

Fourth...

! Select Chemical... from the SetUp menu. .

o =

Atmospheric
Source >

Computatianal...

2 Use the scroll bar or quickly type the characters ‘ME’ to find
methyl chloride. Double-click on “METHYL CHLORIDE” or
click once on this name, then click Select.




Chemical Intormation

METHYL ALCOHOL
METHYL ALLYL. CHLORIDE
METHYLAMINE
METHYLAMYL ACETATE
METHYL AMYL KETONE
METHYLANILINE
METHYL BROMIDE
3METHYL-1-BUTENE
METHYL BUTYL ETHER
METHYL BUTYL KETONE

METHYL CHLOROFORMATE

Check the Text Summary window to review information about
the properties and toxicology of methyl chloride. ALOHA alerts
you that this chemical is a potential or confirmed human
carcinogen. [ts boiling point is well below ambient air
temperature; this indicates that the chemical was stored in the

tank car as a pressurized liquid.

Text Suitiary

SITE OATA INFORMATION:
Location: SEATTLE, WASHINGTON
Building: Sheltered single storied
date and Vime: Fixed at August 25, 1992 1€@15 hours

CHENICAL INFORMATION:
Chealcal Name: METHYL CHLORIDE
Nolecular Weight: 56.49 ¥g/kmol
TLU-TUR: 58.8¢ ppm TOLH: 10000.08 ppa
Note: Petential or confirmed human carcinogen.
Footprint Level of Concern: 188 ppm
Bolling Point: -11.68" F
Uapor Pressure at Ambient Yemperature: greater than 1 atm
Ambient Saturation Conceatration: 1,000,800 ppa or 190.2
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Fifth...

SetUp menu.

Select User Input... from the Atmospheric submenu in the

Chemical...

Atmospheric User Input..,
Source SAM Station...
Computational...

The firefighters estimated the wind speed to be 10 mph, with
about 20% of the sky obscured by clouds. By clicking on the
stability class Help button (at the upper right corner of the
screen), you can see that for this combination of strong solar.
radiation and 10 mph winds, the best choice for stability class is

B. Click on the button for stability class B.

mr_uosphetic dﬁ!i;ns

Stability Class s : OA @B Oc Op OE OF (Hep J
inversion Helght Options are : [_Hclp )
@ No Inversion O Inversion Present. Height is [:]8 r::e"

Wind Optiong are : 1 Ee!E I
O Knots ® MPH O Metersfsec [_Heip ]

10
Enter degrees true or text (e.g. ESE)

Wind Speed is :
: [NE

Wind Is from
Air Temperature is : E Degrees @ F O¢ m
Ground Roughness is : [_Helo )

OR O Input Roughness [Zo) : 8 :.n

QO Open Country
@®{Urban or Forest!

Cancel l
P

Lok |

I

There’s no inversion, so ensure that the default setting, No
inversion, is selected.

Enter “10” as your value for wind speed, then click on the mph
units button. Enter either ‘NE’ or ‘45’ to indicate that the wind

is from the northeast.




5 Type “75” as the air temperature, and click F.

6 This spill is in an urban, industrialized area, with many
buildings and other obstacles. Click on the Urban or forest
button.

7 Once you’'ve made these selections, click OK.

8 The sky is described as about 20%, or 2/10 cloudy. Type “2" in
the cloud cover data field.

9 Relative humidity is 50%, so ensure that this button is selected
(it's the default value).

! Cloud Cover a_;l‘;i“i*lvumidity
Select Cloud Cover: m

Z BE 1
)

O O Q O OR @ enter value :
complete partly clear [0-10)
cover cloudy
Sclect Humidity : @3

H N
O O @® O O OR O enter value : "

wet medium dry (0-1400)

10 CQlick OK.




Check the Text Summary screen to be sure that you’ve entered
these data correctly. Under the heading, “Site Data
Information,” you can see the air exchange rate that ALOHA
has calculated for the residences near the spill site.

Text Sunmnary
SITE DATA INFORMATION:
Lecation: SEATTLE, VASHINEGTON
Bullding Alr Exchanges Per Nowr: 8.77 (Sheltered single storied)
Date and Time: Fixed at Mugust 25, 1992 1415 hours

CHEMICAL INFORMATION:
Chemical Name: METHYL CHLORIDE
Molecular Wefght: S8.A9 kg/kmol
TLY-TWA: S4.08 ppm IDLH: 18884.88 ppa
Nete: Peteatial or coafirmed human carcinogen.
Footpriat Level of Concern: 188 ppm
Boilfng Point: -11.48° F -
Uapor Pressure at Ambient Temperature: greater than 1 ata
Anblent Saturatien Conceatration: 1,000,000 ppm or 100.2

ATMOSPHERIC INFORMATION: (MANUAL INPUT OF DATA)
¥ind: 18 mph from NE Ne 1nversion Helght
Stability Class: 8 alr Temperature: 75° F
Relative Humidity: S6% Craund Roughness: Urban or forest

Sixth...

l Select Tank... from the Source submenu in the SetUp menu.

Chemicail...
Atmospheric

Direct...
Puddle...

Computational...

2 Click Horizontal Cylinder.

3 The tank car is 10 ft in diameter and has a capacity of 24,750
gallons. Enter “10” for diameter, don’t enter a value for length,

then enter “24,750” for volume. Click feet for diameter and
gallons for volume. ALOHA will calculate and display the
correct length automatically. Click OK.




Faok Size ol Unentatian

O C
Enter W of three values:

— .
-]
velume @ gailons O cu. feet

1
1
=] CEJ =g

i

C meters

The methyl chloride is stored as a liquid. The tank temperature
wasn’t reported, so air temperature is the best guess. Click the
buttons for Tank contains liquid and Chemical stored at
ambient temperature. Click OK.

Chemical State and Temperature

Enter state of the chemical: EE

@ Tank contalns liquid
O Tank contains gas only
Q Unknown

Enter the temperature within the tank: E‘E

@ Chemical stored at amblent temperature

O Chesmical stored at degrees @F Oc¢

oK Cancel

]

After the heading The liquid volume is:, type in the responders’

estimate of the amount of methyl chloride in the tank car.
Click on the gallons button. Click OK.
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Enter the mass in the tank OR volume of the liquid
O pounds

The mass in the tank is; ® wnas(2.000 ibs)
O kilograms
OR
Enter Nquid level OR volume
The liquid

% full by volume

volume is: [19.789 | O cubic feet

O cubic meters

Click Rectangular opening and enter “36” for the opening
length and “1/2” for the opening width. Click inches . “Hole”
is the default leak type; ensure that this button is selected. Click

oK.

Area and T(/u‘z.: ot Leak

Seisct the shape thst best rep te the shups »f

the opening through which the poliutant Is exiting

o—
L

Q Circular opening ® Rectangular opening

® inches

Opening length: O teet
Opening width: E] O centimeters

| O meters
Is leak through a hale or shert pipepvaive?
@ Hole O Shert pipejvaive

| Cancel I | Helg l
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. 7 The hole is at the bottom of the tank car. This is the default
setting, so just click OK.

The bottam of the loak is:

ligleval O @ Ocm. Om.

shove the hottem of the tenk

D :::::':mhlhehpﬂ
e ]

Check the Text Summary screen to be sure that you've entered
the source strength data correctly, and to review ALOHA’s
estimates of maximum and averaged release rates and other
information about the release. ALOHA expects the release to

last about 36 minutes. Because the methyl chloride was stored
. as a pressurized liquid, ALOHA expects it to escape from the
tank as a two-phase flow of aerosol (a fine mist of liquid
droplets) and vapor.

SOURCE STRENGTH INFORMARTION:

Liquid leak from hole in horizontal cylindrical tank selected

Tank Diameter: 19 feet Tank Length: 42.1 feet

Tank Volume: 28758 gallens

Internal Yemperature: 75° F

Chemical Mass in Tank: 75.8 tons

Tank 1s 883 full

Opening Length: 36 inches Opening Width: 1/2 inches

opening 1is 8 feet from tank bottom

Release Duration: 36 minutes

Max Computed Release Rate: 27,798 pounds/min

Max Average Sustained Release Rate: 13,688 pounds/ain
{(averaged over a minute or more)

Total Amount Released: 151,580 pounds

Mote: The release was a two phase flow.




r

Seventh...

| Choose Source Strength... from the Display menu to review
ALOHA'’s graph of source strength, or release rate, over the
duration of the spill.

Jile Windows
Stack Windows

Qptions...

Text Summary
Eootprint _
Concentration...
Dose

Source Strength

Calculate...
Calculatec Now Cul+M

You can see from the source strength graph that ALOHA
expects the release rate to be highest at the beginning of the
release, when the pressure in the tank is greatest, and then to
decline as chemical escapes and pressure drops. The maximum
computed release rate shown on the Text Summary screen,
27,700 pounds/min, would have occurred just as the tank began

to leak.

Sairee Relrase Rate [_]—

pounds/minute
20, 000
15, 000 4
10,000 |

5,000

0 . . |
Q 10 20 30 40

minutes

_




Eighth...

| Choose Computational from the SetUp menu.
Chemical...
Atmospheric >
Source 3

Camputational...

2 Check to be sure that Let model decide is selected (Unless you
specify otherwise, ALOHA will default to this setting). Click on
this button if it is not. Click OK.

Select spreading algorithm. if unsure, let

s
modei decide.

@ Let madel declde [select this if unsure)
QO Usc Gaussisn dispersion only
O Use Heavy Gas dispersion only

Define dose: E
Dose = Jc"m n=




Ninth... .

1) Select Options... from the Display menu.

Tile Windows
Stack Windows

Text Summary
Eootprint
Concentration...
Dose

Sougce Strength

Calculate...
Calculate Now Ctri+M

2 The toxicologist has recommended that you use the TLV-STEL
value for methyl chloride, 100 ppm, as your level of concern
(The TLV-STEL is a 15-minute workplace exposure limit). .
Since ALOHA's chemical library doesn’t include a value for
TLV-STEL, click User-specified conc. and enter “100.” Be sure to
click ppm.

3 Check to ensure that Plot on grid and autoscale to fit window is
selected. Click on this button if it is not.




4 Click the English units button. Then click OK

: ~[)is‘:plm,; VO|7)!75;1||'377 )
Select Level of Concem or Output Concentration; m

QO IDLH not availsble

@ User specified conc. of © ppm

O milligrams/cubic meter

Select Festprint Output Option:
@ Plot on grid end auto-scaie to fit window.
O Use user specificd scale.

(hetp ]
Select Output Units: E
@ Engiish units
O Metric units

Tenth...

| Choose Footprint from the Display menu.

Tile Windows
Stack Windows

Qptions...

Text Summary
Foatprint
Concentration...
Dose

Sougce Strength

Calculate...
Caiculate Now Cirl+M




FOOTPRINT INFORMATION:
Model Run: Heavy Gas
User specified LOC: 100 ppm
Hax Threat Zone for LOC: 1.7 miles
Max Threat 2one for IBLH: 173 yards
Mote: The Heavy Gas footprint is an initial screening.

- tootprint Winidow na_]

miles
0.75 -
May ovierestimate léngth
" / ] \..
0.25 H
0 i
0.25 — :
.\\ - --/,
0.75 Check iconcenkration
0.5 0 0.5 1 1.5 2
miles
e —

ALOHA will display a diagram of the footprint for this methyl
chloride release. Check the Text Summary window to see the
maximum downwind distance that the footprint may extend
(called the Maximum Threat Zone). You'll also see that
ALOHA chose to use the Heavy Gas model to make its
calculations, and that the model reminds you that a Heavy Gas
footprint represents an initial screening. ALOHA must
simplify its Heavy Gas calculations so that a footprint can be
completed and displayed in a short time. For pressurized
releases such as this one, such a footprint can be an
overestimate. In a moment, you'll check concentration at a
location downwind of the source for a more accurate estimate

(concentration calculations are not simplified).

Fext Summary

For short releases it may be an overestimation.
Be sure to check concentration information at specific locations.




Eleventh...

| You're ready to use BitPlot to plot this ALOHA footprint on a
map of Seattle. Select Go to Map from the BitPlot submenu
under ALOHA'’s Sharing menu to launch BitPlot or to bring it
forward if it is already running.

Sharing
BitPlot Go to map

2 Go to the Maps directory in the ALOHA folder and click on the
Seattle map. Click OK.

- Where is the map?

Fie Name: Disectovies:

[seattic.bmp | c\aloha\maps
tHand.bm D ch

@ aloha

B maps

taco-a.bn;;

List Files of Type: Drives:
[Atoha Map Files (. 8MPY ¢]  [EH c: amadeus [s]

3 Next, you'll need to enter your map scale. You will see the
Seattle map displayed on your screen inside a scrolling window.
Move the crosshair cursor to the 0 feet point on the scale bar
inside the map legend, and click your mouse button at that
point. Then move the crosshair to the 2000 feet point on the

scale bar and click the mouse button again.
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7 scaleny W{.‘?" " .

] )

E

PN W oi racames
Iy lﬂ of

4 Enter “2000,” the distance between the two points. Click on the .
popup units menu and choose feet for distance units. Click OK
when you're finished.

Scale by Mouse

Distance Equals: teet ——

5 Next, you’ll need to indicate the location of the spill. Scroll the
map down until you can see the intersection of East Marginal
Way and 16th Avenue South. The train tracks cross 16th
Avenue on the south side of this intersection; this is the
location of the leaking tank car. Click once on this point. You
should see a red cross marking this point. If you didn’t click in
just the right spot the first time, just click again. When you’re
satisfied, click OK .




Mark » source location on the map

C
se s, Dgeing Field
8| 2,
B \ g N
-
AN

Once you have positioned the source, BitPlot will display the
ALOHA footprint on the map. On this footprint plot, the
innermost oval represents the Maximum Threat Zone, the area
where ground-level concentrations of methyl chloride are most
likely to exceed 100 ppm, your level of concern. On either side
of this oval, you can see confidence lines. These delineate the
area within which ALOHA is 95% sure the chemical cloud will
remain, if the wind shifts it about during the release.

(LX)

A-5-19




Next, to find out the concentrations expected inside and outside
the nearest residence, you'll need to indicate the building
location so that ALOHA can calculate and display a
Concentration vs. Time graph. The closest homes are located
near the intersection of Southern Street and 12th Avenue
South, across the river and southwest of the spill location.
Double-click on this intersection. ALOHA will come forward
automatically, and will display a Concentration graph for your

location.

Concentrstion Winduw

2,000 ,

1,500

1,000

500

mihutes

You can also view estimates of maximum indoor and outdoor
concentrations in ALOHA’s Text Summary window. ALOHA
predicted that people at the residence nearest the spill may be
exposed to a maximum outdoor concentration of about 1400
ppm, within 20 minutes of the start of the release, and a
maximum indoor concentration of about 150 ppm at the end of
the first hour.
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Text Summary

TIME DEPENDENT INFORMATION:
Concentration Estimates at the point:
Downwind: 593 yards
Off Centerline: 38 yards

Max Concentration:
Outdoor: 1,158 ppm
Indoor: 154 ppm
Note: Indoor graph is shown with a dotted line.

8 When you’ve finished viewing the graph and Text Summary,
choose Go to map from the hierarchical BitPlot menu item
under ALOHA'’s Sharing menu to return to BitPlot.

Don’t be concerned if the numbers that you see on your screen
don’t exactly match the ones shown here. ALOHA's estimates
are affected by exactly where on the map you click. ALOHA was
designed to give you “ballpark” estimates of source strength
and dispersion. It cannot give you completely accurate
predictions for a real release, because no model can account for
every uncertainty. For example, if the wind shifted direction or
changed speed, concentrations at the location you selected could
be higher or lower than ALOHA's estimates. Likewise, you had
to guess the temperature of the methyl chloride in the tank,
and the firefighters had to guess the dimensions of the hole in
the tank. If you or the firefighters were wrong, ALOHA's
estimate of release rate was inaccurate. In real response
situations, ALOHA gives you a “best guess,” rather than an
exact answer.
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Example 6

Using ALOHA and a
MARPLOT map

On June 4, 1992, a train traveling on the Southern Railway near Manassas,
Virginia, collided with a stalled truck at U. 5. Highway 29 (also numbered
211). During the hour from 15:00 to 16:00, 4,000 pounds of chlorine gas
were released from a derailed tank car. The land between the tank car
and the intersection of Gallerher Road with U. S. Highway 29 is flat with
no obstructions. Two workmen repairing potholes at this intersection
were overcome by fumes and treated at a local hospital for chlorine gas
inhalation. At the time of the release, winds were out of the ENE at about
12 knots, one-third of the sky was covered by clouds, the humidity was
about 80% and the air temperature was 72° F.

Given this information, what is the concentration of chlorine that the
workmen may have been exposed to?

You'll evaluate this scenario first by using ALOHA to obtain a source
strength estimate and a footprint, then by plotting the footprint on a

MARPLOT map in order to obtain a concentration estimate for the
location where the workmen were injured.

F'm.-

I Double-click on the ALOHA icon to launch the application.

2 After reading the ALOHA caveats, click OK.
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3 You'll need to add Manassas, Virginia to ALOHA's city library. .
Choose Location from the SiteData menu.

SiteData
Location...
Building Type...

Date o Time...

4 Click Add.

BERDEEN, MARYLAND
BILENE, TERAS

IKEN, SOUTH CAROLINA
LAMEDA, CALIFOANIA
LBANY, NEW YORK

LBANY, OREGON
LENANDRIA BAY, NEW YORK
LERANDRIA, LOVISIANA
LEHANDRIR, DIRGINIA
LLEN, TEXRS

MBLER, PENNSYLUANIA
MES, 100/A

MESBURY, MRASSACHUSETTS
NACONDA, MONTANA
INAHEIM, CALIFORNIA
INCHORRGE, ALASKA

NN ARBOR, MICHIGAN
NNAPOLIS, MARVLAND

JEHEE
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5 Type “Manassas” in the location name field. Click In U. S. Enter
“200,” the approximate elevation of Manassas, and click feet.
Enter the city’s latitude and longitude, 38° 50’ N and 77° 30’ W.
Click N and W. Choose “Virginia” from the scrolling list of state
names. Click OK.

Locetion Input

Enter full location name; .
Location s  [MANASSAS |

is location In e U.5. stats or territory?

@® In U.S. O Not In U.s. Selact atate or territory
TEHAS
Ent roximate tion
or app ote slevs "

Elsvetion is ®ent Om

UERMONT

DRI INTH
Entar approsimats jocation VIRGIN ISLANDS
dag. min. WAKE ISLAND
UASHINGTON

Latitude @©N OS |WESTVIRGINIA
WISCONSIN
Longitude 77 ] OF @W |wyomine

IE ( cancet ] [ new ]

———

6 Click Select.

SRR Locstion information AR

MANASSAS, DIRGINIA
RNCHESTER, I0WR
ANCHESTER, NEW HAMPSHIRE
ANHATTAN, KANSAS
ANSFIELD, MASSACHUSETTS
ANSFIELD, OHIO
ARIETTA, GEORGIA
ARQUETTE, MICHIGAN

ARTINEZ, CALIFORNIA
RRVSVILLE, CALIFORANIA
EMPHIS, TENNESSEE

ENLO PARK, CALIFORNIA
ENOMONEE FALLS, WISCONSIN
ENTOR, OHID

ESR, ARIZONA

Dalete

IAMISBURG, 0HI0
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Second... ' .

| We'll ignore Building Type during this scenario, since we‘re
interested in estimating outdoor concentration. Choose Date &
Time... from the SiteData menu.

SiteData

Location...
Building Type...

Date & Time...

2 Select Set constant time and enter the month, day, year, hour and

minute for this scenario.

B Date and Time Options

VYou can either use the computer's internal clock for the
model's dote and time or set a constant date and time.

Q Use Intemat clock @ Set canstant time

Input constant date and time
Month Day Year Hour Minute

[6 1 la 1hes2] [1s 1[0 |

(1-122 (3-30) (900-..) (0-23) {(0-59)

o ) T ) wew )

3 Click OK.

A-6-4




Third...

| Select Chemical... from the SetUp menu.

Setup
Chemical...

Atmospheric )
Source 4
Computational...

2 Use the scroll bar or quickly type the characters “CH” to find
“chlorine.” Double-click on this name or click once on it, then
click Select.

(a Chemical InTormation )
AMPHENE

ARBON TETRABROMIDE
ARBON TETRACHLORIDE
ARBONYL FLUORIDE

HLORINE TRIFLUORIDE
HLORMEPHOS
HLOROACETALDEHYDE
CHLOROACETIC RCID
HLOROACETYL CHLORIDE
HLOROANILINE
HLOROBENZENE

JHHE

Check the Text Summary window to review information about
the properties and toxicology of chlorine.

SI1TE DATA INFORMATION:

Location: MANASSAS, VIRGINIA

Building: Shalterad single storiad

Date & Time: Fixed at June ¢, 1992 & 1500 howrs

CHENMICAL [NFORMAT ION:

Chamical Mame: CHLORINE Moleculor Height: 70.90 kg/kmal
TLU-THR: 0.50 ppa IOLH: 30.00 ppa

Boiling Point: -29.28° F

Freazing Point: -149.085° F

| |
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Fourth...

Select User Input... from the Atmospheric submenu in the SetUp

menu.

[3
Chemical...
H 1391 3 [

Source P| SAM Station...

Computational...

The wind speed is 12 knots and one-third of the sky is covered by
clouds. By clicking on the stability class Help button (in the upper
right corner of this screen), you can see that the best choice for
stability class is C. Click C for stability. No inversion is present,
so there’s no need to change the default No inversion selection.
Type in the wind speed and click knots. Type in the wind
direction and air temperature and click F for temperature units.
The area between the derailed tank car and the injured workmen
is flat and free of obstacles, so choose Open Country for ground
roughness. Click OK.

RS Atmospheric Options HEEEIEIRENEEE
Stebliity Ciass is: OA OB ®C OD OE OF [ Heip )

Inversion Height Bptions sre: | Help )
@ No inversion O inversion Present, Height Is:

Wind Options are:
Wind Speed Is: E @Knots OMPR O Meters/sac.
Wiad is from ; E] Enter degrees true or tent (e.g. ESE)

Nr Teampoeraturs is: Enqnu ®@F Q¢ E
6round Roughness Is: m

@ Open Country on Oin
Input roughness (Zo): m
O Urben or forast O lne ghness - @cm

@ Feat
QO Meters




. 3 The sky is about one-third cloudy, so type in “3” for cloud cover,
and then enter “80%" as the relative humidity value. Click OK.

Cloud Cover and Humidity E
Salect Cloud Cover:

v S o3

] O O ()] O OR @ enter value E]

complete partiy cloar (@-10)
tover cloudy
Salect Humidity:

u i t,

O 0] O @] O OR @ entervalue 7.
wet madium dry (0-100)

Check the Text Summary screen to be sure that you've entered

. these data correctly.

SITE DATA INFORWATION:
Location: MPMASSAS, UVIRGINIA
Building Air Exchanges Par Hour: 1.04 (Shaltered single storied)
Date & Time: Fixed at June 4, 1992 & 1500 hours

Teut Summarg S

CHEMICAL INFORMATION:
Chemical NHoms: CHLORINE Molecular Weight: 70.90 kg/kmol
TLU-TUA: 0.350 ppa IDLH: 30.00 ppe
Foatprint Leve! of Concern: 30 ppm
Boiling Point: -290.25° F
Uapor Pressure at Ambient Temparature: greoter than | atm
fmbiant Saturation Concentration: 1,000,00C ppm or 100.08

ATHOSPHERIC INFORMAT ION: CMANUAL  INPUT OF DATA)

Hind: 12 knots from ene Mo invarsion Height
Stability Class: € Air Tenparature: 72° F
Ralotive Humidity: 908 Ground Roughnass: Open country

Cloud Cover: 3 tenths




This is a release frorm a tank car, but you don’t have all the
information that you would need to model the release with
ALOHA's Tank source option. You can model this release as a
Direct Source, however. Choose Direct... from the Source
submenu of the SetUp menu.

Chemical...
Atmaospheric ]
Source

Pu ddle L1 1]
Computational... | Tank...
Pipe...

The chlorine was released over the course of an hour. Click
pounds . Click Continuous source, then type “4000” as the
release amount. Click on the pounds/hour button. Leave the
source height as “0,” and click OK.

[N Vser Input Source Strengih
Selsct source strength units of mess or volume: -

Q grams O kllograms @ pounds QO tons(2,000 Ibs)
O cublc meters O liters O cubic Test O gollans

Select on instantaneous or continuous source:
@® Continuous source Q Instantansous source

Enter the smount of Q pounds/sec

pollutant ENTERING [4000 | O pounds/min ([ Hetp |

THE ATMOSPHERE: @® pounds/br -

Enter source height fest
(0 I¢ ground source): E:' gu::ton

ALOHA will display the warning below. The model recognizes
that because the boiling point of chlorine is well below air
temperature, the chemical may have been stored as a pressurized
liquid. If so, it may flash-boil when released through a tank hole.
During flash-boiling, much of the stored liquid turns instantly to




vapor as it leaks, so that a mixture of liquid droplets and vapor (a
two-phase flow) is released to the atmosphere. ALOHA's Tank
release calculations account for these processes, but the Direct
Source option does not. Since we don’t have the necessary
information to run the Tank option, well use the Direct Source
calculations as the best approximation that we can make,
recognizing that the model will treat this release as a steady flow
of gas from the tank instead of a two-phase release. Click OK.

Note !

This chemical may flesh bail
and/or resuit in two phase
flow.

Check the Text Summary window to be sure that you entered
these data correctly.

== Text Summony =

SOURCE STRENGTH iNFORMATION:
Direct Sowrce: 4000 pounds/hr Source Height: ©
Release Duration: ALOHA [imited tha dwration to 1 hour
Releass Rote: 66.7 pounds/min
Totai Amount Releasad: 4,000
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Sixth...

I Choose Computational from the SetUp menu.

Chemical...
Atmospheric )
Source [ 2

Lomputational...

2 Check to be sure that Let model decide is selected (unless you
specify otherwise, ALOHA will default to this setting). Click OK.

NN Computationai Preferonces NN
Seloct spreading elgorithm. If unsure, let
modal decide.

© Let model decide (select this If unsure)
O Use Geussian dispersion oniy
© Use Heavy Gas dispersion only

Define dose:
t
n
Dose = | € (x)dr -
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Seventh...

Select Options... from the Display menu.

Tile Windows
Stack Windows

Tent Summery
Footprint
Concentration...
Dose

Source Strength

Calculate...
{nlzwlale Nolw ==

Check to be sure that IDLH Concentration is selected.

Check to ensure that Plot on grid and autoscale to fit window is
selected.

Click English units. Then click OK.

NSRS 0ispiny Options
Seiect Levsl of Concern or Output Concentration: m
@ 10LH Concentration

QO User specified conc. af ©ppm

O mittigrams/cubic meter

Select Footprint Output Option:
® Plot on grid and auto-scale to fit window.
O Use user specified scale.

Select Output Units:
@ English units
Q Metric units

r=\
N /
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Eighth...

| Choose Footprint from the Display menu.

Tile Windows
Stock Windows

Options...

Text Summory

Concentration...
Dose
Source Strength

Calculate...
Ealculate Now ==

ALOHA will display a diagram of the footprint for this chlorine
release. Check the Text Summary window to see the maximum
downwind distance that the footprint may extend (the Maximum
Threat Zone). ALOHA expects the footprint to extend downwind
for about 362 yards.

=————===——=———————= Text Summary Mgg'

FOOTPRINT [NFORMATION:
Hode! Run: Heawy Gas
User specified LOC: equals IDLH (30 ppm)
Nax Threat Zona for LOC: 362 yards
Note: The Heavy Gas footprint is on initial scresning.
For short releases It may ba an overestimation.
Be sure to check concentration information at specific locations.
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Faetprint Window

150
[} 100

Ninth...

| You're now ready to plot this footprint on a map of the area in
MARPLOT, and to obtain a concentration estimate for the
workmen’s location. Select Go to Map from the MARPLOT
submenu under ALOHA’s Sharing menu to bring MARPLOT
forward.

2 Choose Open from MARPLOT’s File menu.

pars
=

Sang

{lnse =\
Save As PICT,,,
Page Setup...
Print... =p
jmporl...
Export...
Preferences...
Quit %0
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3 Click on the map folder titled “Prince William County.” Click .
Choose Map “Prince Willia....”

Choose folder containing the map:

(€8 MARPLOY maps ¥ | < fithena

0 Liberty County | Efect |

0 Seattie

e (" Cancel )

( choose Map “Prince wimn..."j

4 You're about to change the map settings to make streets and
railways visible. You'll need to zoom the map in before you do so.
(Otherwise, so many features will be visible on the map that you .
won't be able to distinguish among them.) First, we’ll choose
units for the map scale. Choose Preferences from the File menu.

| Frie I

New... %N
Open... %0
Save t 43
Clase XW|

Save Rs PICT...
Page Setup...
Print... ®pP

import...
Export...

Preferences...

Quit xa
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5 Choose yards from the popup menu as your units of map scale.
Also check to be sure that Visible click point is selected. (This
means that MARPLOT will place a small crosshair mark wherever
you last click on the map.) If you wish, you may also change the

map’s background color and/or the formats for displaying the

map scale and the geographical coordinates of locations on the

map. Click OK.

ooy

—Scale Format
O1:N
Olin=Nyd
@ Window DI

Ulew Lat/Long Coordinates
[ ® os a decimal -I

-Click Point—
@ Dislble
O Invisible

stance Q in deg/min/sec
llnits:l__gards v]
Background Color: | [ JWwhite -]

(Help...] (Cancel)

é Choose Set Scale.

.. from the View menu.

Set Scale... e
View Entire Map XKE

Center On Click Paoint XT
2oom In X+
Zoom Out x-
Redrow %D

Save Current View... XU
Edit Views...
6o to View... %R

Go to Lat/Long... %6

Mark Point | 2

Hide Tool Palette

Show Inset View
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7

9

Enter “500” in the middle data field, so that the map scale
becomes 1 inch to 500 yards. Click OK.

Set Scale B E——
1: (18000 [

in= [500 | ya

Current Window Width =|4118 | ya

(Welp..) (Concer] [ ok ]

Choose Feature Settings... from the Features menu.

Features
Feature Settings...
Find Streed... Xy
Identify Festure Near Click Point... XK

Show Rll Features
Show Street Names
Highlight Street
Unhighlight Street

Click on Primary Roads, then click Display Settings....

Fonture Sotlings M ——1
Feature Name Display Line Type
County Boundaries Show

Primary Roads

Hide —
All Other Roads Hide —
Railroads Hide —
Miscellaneous Features Nide —
Non-visible Boundaries Hide

w| Color:{ EEBlack 4|
Line Pattern:| N |

(Hein ) ((Cancer )

Line Width:| 1 Pt




10 Click on Show at all scales, then click OK.

Festure Disploy NEEEEEERE———0=
Feature: Primary Roads

Display Criteria
@ Show at all scales
O Hide at all scales
QO Show et scales greater than: 11n = ||2?8 l yd

Width of window ot this scale: 2164 yd

(Hetp...) (cancel] [ ok ]

Il Repeat this procedure for the following features: Primary Roads,
Secondary Roads, County Roads, All Other Roads, and Railroads.
(As a shortcut, you can toggle a feature’s setting by holding down
the option key, then clicking on the feature’s name in the Feature
Settings screen.) Your Feature Settings screen should look like the
one below. When you've finished, click OK.

= Fonture Setlings M —————r

Featurs Name msplgL Line Type
County Boundaries Show

Primary Roads Show
Show

Show
Show

Railroads
Miscellaneous Features Hide
Non-visible Boundaries Hide

w| Color:| HEBlack v

Line Width:| 1 Pt
Line Pottern:| I v |

(Display Settings...] [ Help... | ( Cancel )

MARPLOT will automatically redraw the map, with streets and

railroad lines visible.
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12 Choose Show Street Names from the Features menu.

Feature Settings...
Find Street...

Identify Feature Near Click Point... %K

Ky

Show Al Features

Highlight Street
Unhighiight Strest

Shour Street Names

13 Now you'll search on the map for the area where the accident
occurred. Choose Find Street from the Features menu.

Features

Feature Settings...
Find Street...
identify Festure Near Click P

ERY
oint... %K

Show Al Features
v Show Street Names

Highlight Street

llnhig!t_l_i_ght Street

14 To search for Gallerher Road, type “GA
name starting with: field. Click Search

LL” in the Search list for

ABINGOON CT
A0Ans ST
AGUSTA RORD
ALAN CT
ALBENAALE DR
ALDIE ROAD
ALLEGHANY ROAD
ALPINE ST
ALVEY DR

ARENH LRNE <3} Narrow search to

{ Intersection... )

(Address Range... |

( Show on Mup }
C Concel )

Search list for name starting with:

{ Help... )

[6ALY

T




I5  Click “"GALLERHER ROAD,” then click Show on Map.

Find Street BSES

FOREST LANE )| Narrow search to
FORESTNOOD LANE ALT g{.; part of a street:
FORRESTER LANE { Intersection... |
FORUN WRY ALY
FRIE CT gl (Address Range... |
GAINES ROAD
GALES CT
SHLLEEER BORKE l Cancel |
GARNER DR

| Help... l

Search list for name starting with:

T I

16  Your map should look like the one below. If you have a color
monitor, Gallerher Road will appear in red, and all other streets
and roads will be drawn in black. U.S. Highway 29 (211) crosses
the map as a straight line from the lower left to the upper right of
the map. The Southern Railway, which is not labeled, crosses the
map as a winding line from the upper left corner to the middle
right side of the map.

PRINCE WILLIAM COUNTY

Click PL: 38.826578°N  77.570808%u [4118 x 2006 yd [ Top Overiay: untitiad
anpyrte !
N ' '
Objacts Seiected: O Ej
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17  Find the point where the Southern Railway line crosses U. S. .
Highway 29 (211).

Choose a from the tool palette, then click once at that point to

set a source location for ALOHA. MARPLOT will place a visible

crosshair mark, or “click point” at this location.

18 Choose Set Source Point from the ALOHA submenu under
MARPLOT’s Sharing menu.

| Sharin |

fibout Shared Menus...
Save Shared Menus...

Get Info t ]|
Unlink

Help...
CAMED "

Set source Point
Set Conc U Dase Point

Delete ALOHA Objects

60 To ALOHA




19

An ALOHA footprint should automatically be drawn at that point
(this may take a few seconds).

at in the tool palette, then click on the
footprint to zoom in for a closer view.

If you wish, click on

Now you’ll choose the location for which you’d like an ALOHA
Concentration graph. Find the intersection of Gallerher Road and

- U. S. Highway 29 (211). (The leading edge of the footprint should

nearly touch this intersection.)

k:

, from the tool

Be sure that you've selected the arrow tool,
palette, then click on this point.
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21 Choose Set Conc & Dose Point from the ALOHA submenu under

MARPLOT’s Sharing menu.

ALOHA will come forward and will display a Concentration
graph for the location you choose. Review the graph and the Text
Summary window. ALOHA estimated that the workmen were
exposed to an outdoor concentration of about 25 ppm, somewhat
less than the IDLH for chlorine, for about an hour after the start of

fibout Shared Menus...
Save Shared Menus...

Get Info %l
Uniink

Fﬂ_ Help...
CAMEQ >

the release.

Set Source Point

Set (onc & Dose Point

Delete ALOHA Ob jects

6o To ALOHA

B === Concentration Window




C—— — IRy 4
ats

TINE DEPENDENT INFORMATION: o
Concentration Estimatas at the point: i
Dowrwind: 363 yords
Off Canteriine: 21 yards
Max Concentration:

Outdoor: 25.3 ppa
Indoor: 16.1 ppm
Note: Indoor graph is shown with a dotted line.

The purpose of running this scenario in ALOHA and MARPLOT was to
get an estimate of the concentration of chlorine to which the workmen
were exposed. Don’t be concerned if the numbers that you see on your
screen differ slightly from those shown here. ALOHA's estimates are
affected by exactly where on the map you click. ALOHA was designed to
give you “ballpark” estimates of source strength and dispersion. It
cannot give you completely accurate predictions for a real release,
because no model can account for every uncertainty. For example,
ALOHA predicted that the workmen were exposed to a steady
concentration of about 25 ppm of chlorine. That concentration would
have been high enough to cause adverse health effects in the workers.
However, if the wind shifted during the course of the release, the
concentration at the workmen'’s location could have been higher or lower
than ALOHA's estimate. If the chlorine was stored as a pressurized
liquid, its initial release rate was probably greater than ALOHA
predicted. Downwind concentrations then would have been higher, too.
If you were responding to a real event, you might wish to obtain values
for the tank car’s dimensions, the amount of chlorine it contained, the size
and location of the hole, and other information that you’d need to run
ALOHA'’s more realistic Tank option.
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Appendix B
Troubleshooting

This section addresses some of the issues that may raise the most
questions in ALOHA. These include things that are not truly problems
but may be troublesome when you're trying to interpret what ALOHA
is saying or asking of you. In most cases, when you encounter a problem
while running ALOHA, the model will alert you of the problem and
suggest a solution. These cases are not discussed here. Less often, you
may encounter problems and be unsure of how to solve them. Following
are some of these cases.




I want to modify a chemical
(eitherinside ALOHA or using
ChemManager), and | can’t
change a property—it appears
gray.

I have drawn a footprint, but
when 1 double-click inside to
get the concentration and
dose curves, | get a2 message
saying that the concentration
at that point is insignificant.

B-2

The property in question is inter-
nally calculated by ALOHA from
informationinitschemical library.
You must add a new chemical
(with a different name, such as
chlorine-2) and enter a new value

for the property.

Your footprint was drawn using
the heavy gas calculations. Re-
member that, for the footprint cal-
culation, the heavy gascalculations
use the maximum average release
rate as though it were continuous
for the entire 60 minutes or sec-
onds (whichever is appropriate).
In a case where the release rate is
high to start with, then decreases
significantly (e.g.,a pressurized re-
lease), the heavy gas model will
overpredictthe footprint. ALOHA
calculations of concentration and
dose made for a particular loca-
tion, however, account forchanges
in the release rate over time, and
are not overpredicting. Gaussian
footprintcalculations alsoaccount
forchanging release rate over time.




1 am trying to model the
release of gas from a gas
pipeline, but ALOHA will not
run because it says the pipe is
too short. It tells me that the
length must be at least 200
times the diameter of the pipe.

I'm using a Macintosh, and
ALOHA will notopen my save
file. 1 either get an error
message, or the file opens,
then gets lost.

Appendix B

In some instances the pipe may be
tooshort relative to its diameter. If
this is the case, and the diameter of
the pipe is greater than 20 cm, you
may use the Tank option instead,
selecting the configuration of a
horizontal tank. If the length of
your pipe is less than one meter
and itis connected toatank source,
you may also use the Tank option
and select short pipe/valve as the
type of leak. Both of these alterna-
tives should produce conservative
estimates of downwind dispersion.

Your save file may not be compat-
ible with the version of ALOHA
that you are using. The current
ALOHA cannotread any savefiles
made with previous versions of
ALOHA. In addition, check to see
whether you have installed both
the math coprocessor and the non-
math coprocessor versions of
ALOHA on your hard drive. If
you have, ALOHA may save a
math coprocessor version-file as a
non-math coprocessor-version file.
Remove the version that you do
not need (e.g., if you're using a
machine withoutamath coproces-
sor, remove the math coprocessor
version of ALOHA).
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| have a SAM hooked up, and
I have set the SAM options
using the Atmospheric menu,
but the Source menu optionis
grayed out—l can’t set my
source.

ALOHA tellsmethatmyvalue
is not within allowable limits.

The SAM has not been collecting
data for five minutes or it has not
received valid data. In order for
the SAM to send information to
help determine the most appro-
priate stability class, it must have
atleast fiveminutes’ worth of data.
Your Text Summary screenshould
tell you that you do not have five
minutes’ worth of data yet or that
the transmissions have not been
valid. Inaddition, look at the Show
processed data option under the
SAM Options menu. If it reports
sigma theta as -1.0, the station has
been running for less than five
minutes.

ALOHA will accept values for
numeric inputs within specified
ranges. These restrictions help
ensure that you do not inadvert-
ently use unrealistic values for an
input. If you enter a value outside
of the allowable range, ALOHA
will warn you and teil you what
the limits are. You must reset the
value before ALOHA will con-
tinue. Most of these ranges are
summarized in the table in this
appendix. Check ALOHAson-line
help topic for more information
about any ALOHA input.




The Text Summary screen
shows a Maximum Computed
Release Rate that is signifi-
cantly higher than the Maxi-
mum Sustained Averaged
Release Rate. How should |
interpret these numbers?

When | change atmospheric
conditions, ALOHA tells me
that it is unable to verify the
consistency between my new
atmospheric data and the
source data. Then | have to
reset the source.

Appendix B

ALOHA averages the release rate
over five steps. The maximum
computed release rate corresponds
to the very highest release rate pos-
sible with the given scenario. The
maximum sustained averaged re-
lease rate is averaged over at least
a minute. If these values are sig-
nificantly different, the maximum
release rate was sustained for less
than a minute. This is most com-
mon in the case of pressurized re-
leases.

Puddle, Tank, and Pipe source
strength calculations are directly
affected by atmospheric condi-
tions. Changing atmospheric con-
ditions will change these source
calculations so source strength
must be recomputed. The Text
Summary screen will remind you
which source optionwas last used.
If you return to the same source
option, information about the sce-
nario will still be there EXCEPT
information about the amount re-
leased (puddle size, height of hole
in tank, etc.).
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I want to make a few changes,
but every time | make one
change | have to wait for
ALOHA to recalcuiate and
redraw everythingbeforelcan
make the next change.

When saving an ALOHA file,
not all of my data is saved.

You should select Calculate from
the Display menuand tell ALOHA
that you only want to update
ALOHA'’s windows when you se-
lect them manually. To do this,
choose Manual update of all vis-
ible windows. The Calculate op-
tion'is set by default to update the
windowsautomatically every time
something is changed.

ALOHA will save all information
which does not pertain to meteo-
rological conditions and the
amount spilled. The model was
developed as a tool for first re-
sponders; saving a wind speed
and release scenario that would
most likely never be exactly re-
peated may be misleading. Hence,
all information EXCEPT meteoro-
logical conditionsand information
about the amount spilled can be
saved. If you want to archive the
results of an ALOHA scenario run
for later viewing, save a Spy file.




When I save an ALOHA file in
the Spy format, | can’t openiit
from ALOHA.

| am trying to run a scenario,
and a progress bar saying
“Heavy Gas Calculations in
Progress’’ has been up forever!
How long will this take to run?

Appendix B

Spy files can only be opened by
AlohaSpy. These files cannot be
opened or used by ALOHA.

Heavy gas calculations may be
slow to complete, especially if
you're using acomputer withouta
match coprocessor. Use the
progress bar to get a rough esti-
mate of how long ALOHA will
take to finish calculating. If you've
waited three minutes and the bar
is about half-way across the dia-
log, you have about three minutes
togo.If youdon'thave thatlong to
wait, you may cancel the calcula-
tions and then run the Gaussian
module. You should rerun the sce-
nario with the heavy gas module

as time allows.
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The Text Summary screen
warns me that it is unable to
save the archived SAM data
because the disk is full.

I'm using a Macintosh. While
unpacking ALOHA, | get the
message, “Can’t write to
destination file.”

The floppy disk or hard drive to
whichyouarearchiving SAM data
has no more room left. Insert an-
other disk (or hook up another
hard drive)and continuearchiving
your data.

You have run out of space on your
hard drive or have tried to unpack
the file to the original floppy disk.

If you tried to unpack to your hard
drive and received this message,
remove unneeded files from your
hard drive, including the partially
filled ALOHA™ folder, until you
have at least two megabytes of
hard disk space available, and be-
gin the unpacking process again.

If you received the message be-
cause you tried to unpack to the
floppy that the file came on, click
OK, then begin the unpacking
process again, this time clicking
the Drive button till your hard
drive appears.




I’'m running BitPlot with
ALOHA in Windows. | havea
map file that | created by
scanning in a paper map.
However, | can’t open it in
BitPlot. What’s wrong?

I’m running BitPlot with
ALOHA in Windows. | have
the current ALOHA footprint
displayed on a map in BitPlot,
and I'm trying to print it. It's
so slow! Am I doing something
wrong?

I’m running BitPlot with
ALOHA in Windows while 'm
responding to a spill. I'm also
using 2 SAM station to collect
weather data. I've had a
footprint displayed in BitPlot
for the last half hour. | know
the wind has shifted direction
but the footprint hasn’t
changed at all. What’s wrong?

Appendix B

A variety of graphic file formats
are available for users of DOS and
Windows. The scanned map that
you created is likely to be in .pex
‘ormat. Youmustconvertitto .bmp
formatbefore BitPlot canread it in;
that’s the only format that BitPlot
recognizes. We describe how to
make the conversion in the BitPlot
Appendix.

Bitmapped graphics may print
very siowly because the graphic
must be resized while it’s being
printed. If your time is limited and
you need a printout of the foot-
print, print out the footprint dis-
played on a grid from within
ALOHA.

Whenever you bring BitPlot for-
ward in Windows, you'll halt data
transmission from the SAM to
ALOHA. The same thing can hap-
penwhenyouuse MARPLOT and
ALOHA together on a Macintosh.
Bring ALOHA forward to update
the weather data and footprint.




I thought | knew what an
ALOHA footprint looks like.
But on my current footprint
plot, | see a big, shaded circle
around my source point. What
is it?

We have two computers in
our office that sometimes give
different answersforthe same
ALOHA scenario.
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There are two possible explana-
tions, depending on your scenario.
Is your source a puddle of spilled
liquid (either standing by itself or
pooling under a leaking tank)? If
so, and if the puddle is large in
diameter relative to the size of the
footprint, you may be seeing it on
the footprint plot.

You may also have a heavy gas
footprint. If a heavy gas is escap-
ing into the atmosphere at a fast
enough rate, it will form a large
“blanket” of gas over the source
point before it moves downwind.
If the blanket is big enough,
ALOHA will show it on your foot-
print piot.

Individual computerscancome up
with different answers when they
make the same calculations. In
particular, different computers will
round off numbers differently as
they make their calculations. This
can have a visible effect on
ALOHA'’s source and dispersion
estimates. You may have one ma-
chine witha mathcoprocessorand
one without, or a Macintosh and
an |JBM-compatible, or your com-
puters may differ in other ways.




Pm using a Macintosh. | just
copied ALOHA onto my hard
drive. | started the program,
and chose Location from the
SiteData menu. But instead
of seeing the list of cities, | got
an error, “Error returned
from FillCityList()’. Then
when | chose Chemical from
the SetUp menu,l gotanother
error, “Error returned from
FillChemList()"”. Did | break
ALOHA?

I'm running ALOHA under
Microsoft Windows. Every
now and then, | get an error
message, “System Error -
Cannotwrite todevice AUX.”
Then m given a choice of
choosing “Cancel” or “Retry.”
Am | doing something wrong?
What should | do here?

Appendix B

You may have very little room re-
maining on your hard drive.
ALOHA needs about 100 kilobytes
of space to create index files for its
city and chemical libraries. The
program displays the errors that
you saw if it can’t find enough
room. From your Desktop, click
on the icon for your hard drive,
then choose GetInfo from the File
menu to see how much room you
have left. You can solve this prob-
lem by removing some files from
your drive to make more room for
ALOHA's index files.

This error message is Windows’
way of alerting you that some-
thing iswrong. Itcanappear when
you're trying toselectanitem from
the menu, print an ALOHA docu-
ment, or at other times. It’shard to
figure out what the problem may
bewhen this messageappears. The
best thing to do is to choose “Can-
cel,” then quit ALOHA, and
restart the program.
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Allowable Input
Must be...

~greater than ~.Jess than
Properties (or equal to) (or equal to)
SiteData
Air exchange rale 0.01 per hour 60 per hour
Elevation -500 & (-153 m) 28,000 & (8,535 m)
Latitude 0° 90°
Longitude 0° 180°
Month 1 12
Day 1 31
Hour 0 23
Minute 0 59
Meteorological
Alr teroperature -100°F (-73°C) 150°F (65°C)
Coud cover w10 10/10
Ground roughness 0.0004 in. (0.001 o) 78 in (200 cm)
Inversion height 108 3m) 5000 ft (1,524 m)
Relative humidity 0% 100%
Wind speed 2 kis (1 m/s, 2.3 mph) 100 ks (51 mvs, 115 mph)
Source Input
Amount entering the

atrnosphere  (Direct) 0 {any units) 1,000,600,000 {any units)
Ground temperature -58°F (-50°C) 188°F (70°C)
Pipe diameter 0.4in (1 cm) 3286 (10m)
Pipe hole size 0 diameler of the pipe
Pipe length 200 times pipe diametet 6.2 mi (10 km)
Pipe pressure twice ambient 680 atrn (10,000 psi)
Pipe temperature boiling point 2,795°F (1535°C)
Puddle area 4sq. in. (25 sq. cm) 12,100 5q. yds (10,000 sq. m)
Puddle depth 0.1 in (0.25 cm) 110 yds (100 m)
Puddle mass 0.22 Ibs (0.1 kg) 110 tons (100 metric toas)
Puddle volume 003gal (1D 2,640,000 gal (10000 cu.m)
Source height 0 5000 fi (1,525 m)
Tank diameter 0.7 ft (20 am) 3,280 &t (1,000 m)
Tank length 1.7 ft (50 cm) 3,280 & (1,000 m)
Tank nass 0 2,000,000 1bs (907,200 k)
Tank opening 0.04 in (0.1 cm) circular, cross-sectional
area or 10% of surface arez
~whichever is smallest

Tank pressure 1.12im 68 aim (1,000 psi)
Tank ternperature -459°F (-273°C) 19,937°F (5503°C)
Dispiay
Dose seiting 1 5
User spec. conc. 0 1,000,000 ppm
User spec. scale 1:0 1:1,267,200
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Spy files can be opened
only with AlohaSpy.

Appendix C

AlohaSpy

AlohaSpy is a companion application to ALOHA. Use it to
view or print archived Spy files that you have previously
saved from within ALOHA. You may wish to create a Spy file
whenever you have run an ALOHA scenario and would like
to save your resuits for later viewing. An archived Spy file
contains the information from all the windows visible in
ALOHA at the time the file was saved.

Whenever you’d like to create a Spy file, first check that all of
the windows that you’d like to archive are visible in ALOHA.
Then select Save As... from ALOHA'’s File menu. Click SPY
on the Save As Options dialog, type in a file name, andclick
OK.

Double-click on the AlohaSpy icon when you wish to use the
application to view or print Spy files. Each menu item avail-
able in AlohaSpy is described below.
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AlohaSpy's File menu

Archi Open Window fArchive... %0
Open Window ) Ne_"' Close Window Archive
opens a Spy archive file that

hasbeencreated in ALOHA. If | Close x|
you are currently viewing a Page Setup...

Spy archive file, selecting a | Print... %P
new archive file to open will | PrintAll..

close the current file. Quit %®0

Close Window Archive
closes an open Spy archive file.

Close
closes the front window of the current archive display.

Print... .

prints the contents of the front window.

Edit menu m_

Copy gngs k2 The Undo, Cut, Paste,
ies th tents of the f t wind ¢ and Clear merxi terms are
copies the contents o e front window to - not available in AlohaSpy.
paste into another application. tul B3 1 ———
Copy C
Paste ki
flear
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Windows menu
Tile Tile
Stack allows you to view all of
Tent Summery the open archive win-
v Footprint Window dows simultaneously on

Concentration Window
Dose Window
Source Strength (Release Rate) | dows arranged side by

side and fit to the screen.

the screen, with the win-

Stack

layers all of the open archive windows on top of each other,
so that only the title bars from the back windows, along with
the entire front window, are visible.

Menu items displayed below the Stack menu item represent
the individual window names. To open a closed window or
bring a window forward, choose the desired window name
from this list. A check mark is placed next to the name of the
current front window.
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BitPlot

In this appendix...

Plotting a footprint...D-1
Opening amap......... D-2
Entering scale ..........D-3
Locating source ........ D-4
Displaying footprint .D-5
Modifying footprint ..D-6
Conc. vs. Time........... D-6
No BitPlot................... D-7
Converting .pcx files D-8

Appendix D

BitPlot

Introduction
BitPlot, a companion application provided with ALOHA Win-
dows, is installed in your ALOHA directory when you install
ALOHA (and it needs to be kept in the same directory as
ALOHA). [tallows you to use a simple electronic map of your
city or community with ALOHA. When you open such a map
in BitPlot, mark the location of a spill on the map, and run a
footprint calculation in ALOHA, BitPlot will display the
ALOHA footprint on your map.

BitPlot can use any map saved as a Windows device-indepen-
dent bitmap (.bmp) file. Such files have names ending with a
.bmp extension. BitPlot cannot directly use files produced
with vector-based graphics programs such as AutoCAD.
However, it is possible to convert many vector-based graph-
ics files to .bmp format by first converting them to .pcx
format. BitPlot cannot use MARPLOT maps; use MARPLOT
if you wish to plotan ALOHA footprint ona MARPLOT map.
Refer to the MARPLOT manual for information about how to
do this.

Plotting an ALOHA footprint in BitPlot

Once you have created a background map for footprint plot-
ting, and have saved it as a .bmp file, you can load it into
BitPlot and plot a footprint on it. You must be running both
ALOHA and BitPlot simultaneously in order to do this.
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In ALOHA, choose a chemical, enter atmospheric conditions,
complete a source option, and ask for a footprint. If BitPlot is
present in your ALOHA directory, ALOHA will display a hierar-
chical BitPlot menu item under its Sharing menu. Select Go to
map from the BitPlot menu item to launch BitPlot or to bring it
forward if it is already running.

Sharing
BitPlot Go to map

Opening a new map

When you first open BitPlot, the program will display a dialog box
titled “Where is the map?” (You can access this dialog later by
choosing Open Map... from BitPlot’s File menu.) Choose the map
file that you'd like to open. Click OK to open the map.

Where is the map?

File Name: Directories:

[udll-.hw I c:\sloha\maps
2 c\

List Files of Type: Drives

|Aloha Map Fies ('.BNP) [ c: amadeus
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Entering the map scale

Next, you’ll need to enter your map scale. You will see your
map displayed on your screen inside a scrolling window.
You’ll need to know the distance between any two points
visible on your map. These can be physical places, such as the
grocery store on Main Street and the Post Office on Elm, or
tick marks on a map legend. We recommend that whenever
you create a map for use with ALOHA and BitPlot, you place
ascale bar in the upper left corner to facilitate setting the map
scale. Scroll the map until both points are visible on your
screen. Move the cross-hair cursor to the first point, click
your mouse button once, then move the cross-hair to the
second point and click the mouse button again.

Scalc_b;'rﬂuusz
'] YN N
Legend

SCAE t° = 1300
]

1

FEET
GX Pamxs, cvc —~— STRELTS

4= vosprraL — HIONVAYS
H & soon — FREEYAYS
1 Hoowaracumes e coviens

W oL FACLIDES

Brad) $TIE

D-3




Appendix D: BitPlot

You’ll see the following dialog box:

Scale by Mouse

Distance Equais: ; o

Enter the distance between the two points in the input field
next to ‘Distance Equals:’. Click onthe pull-down units menu
and choose appropriate distance units. If you made a mistake
when you chose your two points, click Redo. You'll be
returned to your map for another opportunity to choose two
points and set a distance. Click OK when you’re finished.

Locating the spill source

After you click OK, you’ll see your map again on your screen.
Scroll the map until you can see the spill location on your
screen. You can navigate rapidly around on your map by
clicking on the approximate spill location on the small map in
the Quick Scroll window in the lower left corner of the screen.
The full-sized map will center on the point that you clicked.
Once you have located the spill point on the full-sized map,
click once directly onit. You will see a blinking red cross-hair
mark at that point. If you make a mistake, just click again on
the correct location; the cross-hair mark will be relocated to
the new click point. Once you are satisfied, click OK to set
your source point.
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Bosition the Sonrce

Mork 3 source focation on the mep

Lo 1] B 1 \ N7
Legend
it 1+ 10"
1 1
FEET
L...—EL—:l (K ramxs, TC — STHEETS
| oo — HOHYAYS
§V~ & oo —  FREEVAYS
1 R OOMCA FACLINES mam CTYLRITS

. » Rememberthat ~ Displaying the footprint
ALGHA does not [f a footprint is already displayed in ALOHA, it will auto-
account for hills,

valeys, andother ~ Matically be drawn on your map in BitPlot. (If you haven't
temantypeswhent  completed footprint calculations in ALOHA, choose Go to
mn:mlfe;mfooq;rhw: ALOHA from BitPlot’s Sharing menu to return to ALOHA or
footprint that you wil to start ALOHA if it’s not yet running. Complete footprint
snpl:?;“;lg:db;v@ calculations in ALOHA, then choose ‘Go to map’ from the
the map. hierarchical BitPlotmenu item under ALOHA’s Sharingmenu
S— to return to BitPlot; your footprint will automatically be

drawn on the BitPlot map when you do so.)
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Copying, printing, and modifying the footprint

You may choose to change the line thickness and color of the
footprint and the confidence lines drawn by BitPlot. Choose
from among the hierarchical Line Color and Line Thickness
menu items in the Options menu to make these changes.
Checkmarks in the menu
will identify the colors and

thicknesses that you have Beposition Source
chosen. Also, the settings F“t‘"!"t L!ne Co.lor ’
) Footprint Line Thickness b
that you choose will be Py ol
. . onfidence Line Color »
saved and will be in effect Confidence Line Thickness »

for your next BitPlot ses-
sion.

Choose Copy from the Edit menu if you wish to copy the map
and footprint displayed in BitPlot’s window into the Win-
dows Clipboard.

Choose Print from the File menu to print the footprint dis-
played on the background map. Note that printing of
bitmapped graphics from BitPlot can be very slow, because
the graphics must be resized before being printed.

Getting a Concentration vs. Time graph

If you’d like to see ALOHA’s Concentration vs. Time graph
for a location on your map in BitPlot, just double-click on that
point on the map. ALOHA will come forward automatically,
and will display a Concentration graph for your location.
When you’ve finished viewing the graph, choose Go to map
from the BitPlot submenu under ALOHA’s Sharing menu to
return to BitPlot.

When you indicate a
location to ALOHA by
clicking on your map in
BitPiot, ALOHA will
remember the location in
terms of its fixed east-
west, north-south
coordinates.
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If you later wish to reposition the source location, choose
Reposition Source from the Options menu. You canclose the
map by choosing Close Map... from the File menu. You also
can open a new map at any time, by choosing Open Map...
from the File menu. Opening a new map will automatically
close any map that you had already opened.

. Figure E-1. BitPlot 1.0
An ALOHA foolprint displayed on File Edit Qptons Sharing
a background map in BitPlot. B B

kvonsT

If you won’t be using BitPlot...

If you do not wish to use BitPlot, you may remove it from your
computer by deleting the program BitPlot.exe and its associ-
ated help file BitPlot.hlp from your ALOHA directory.
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Converting .pcx files to use with BitPlot

Graphic files saved in .pcx format are a common type of
bitmapped graphic file available to users of DOS and Win-
dows. This is a typical format for maps or other images
created using a scanner.

You can easily convert .pcx files to .bmp files with your
Paintbrush program, which should have come packaged with
your copy of Windows. If you have a map in .pcx format that
you would like to use with BitPlot, follow these steps to make
a .pcx to .bmp conversion: |

| Open your .pcx file in Paintbrush. Choose Open from
the Paintbrush File menu to do this. Click once to
highlight the name of your map file, then click on the .
OK button.

2 Next, choose Save As from the Paintbrush File menu.

Choose Monochrome bitmap (.BMP) from the
pulldown list of file types. The file name extension for
your file will automatically change to .bmp, the appro-
priate extension for files to be used with BitPlot. (You
may also save BitPlot maps as 16-color bitmaps - but
you will rarely want to do so. Color graphic files
require about four times as much space in memory as
monochrome maps.)

3 Finally, click OK to save your converted map file. It’s

now ready to be loaded into BitPlot whenever you
need it.
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ALOHA

ALOHA Helps

ALOHA
Resources

Aerosoi

AlohaSpy

Ambient
pressure

Ambient
saturation
concentration

Ambient
temperature

The air dispersion model, Areal Locations of
Hazardous Atmospheres, also known as the
CAMEO Air Model. (ALOHA is a trademark of

the U.S. Government.)

‘The file containing all of the text that ALOHA
uses during on-line Help inquiries.

The file that contains most of the resource code
for ALOHA.

Liquid or solid particles suspended in a gas.

AlohaSpy is a companion application to
ALOHA. Use it to view or print ALOHA model

runs.

The atmospheric pressure at a given location.

The concentration of the vapor in equilibrium
with the atmosphere. The value shown on the
ALOHA screen represents the maximum con-
centration at which the vapor could be sus-
tained in a closed room at the given (ambient)
temperature and pressure. Substances that are
gases atambient temperature and pressurehave
an ambient saturation concentration of 100%,
or 1,000,000 ppm.

The temperature of the air at a given location.
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Anhydrous Without water. Some chemicals are commonly
shipped or stored as a solution, using water as
the solute.

Archive data An option that allows an ASCII tab-delineated

file to be created from data transmitted to
ALOHA by a meteorological station (SAM).

Atmospheric A measure of the tendency of a “parcel” of air to

stability move upward or downward. In the air model
the stability is scaled from A-F, where A im-
plies very unstable conditions and F is for very
stable conditions.

Automatic An option that lets you automatically update

update all visible windows that are opened in ALOHA
each time that location, building type, source
strength, or display options are changed (see
Calcutate).

Average The sum of n values divided by n.

Boiling point The maximum temperature at which a

substance’s liquid phase can exist in equilib-
rium with its vapor phase. Above the boiling
point a liquid vaporizes completely. (The boil-
ing point is also the temperature at which the
vapor pressure of a liquid is equal to the ap-
plied atmospheric pressure.) The boiling point
depends on the chemical’s composition and
pressure. As pressure increases, the boiling
point of a substance also increases. The “nor-
mal” boiling point is the temperature at which
aliquid under one atmosphere of pressure boils.
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For example, the normal boiling point of pure
water is 100°C. Because pressure variations can
be significant within a tank or pipe, the tem-
perature at which a liquid boils under these
conditions can differ significantly from its nor-

mal boiling point.

Calculate Located on the Display menu, this option lets
you choose whether the windows in ALOHA
will be updated manually or automatically.

CAMEO Air The air dispersion model that is used in con-
Model junction with Computer-Aided Management
of Emergency Operations (CAMEO™ 4.0). The
CAMEOQ Air Model is also known as ALOHA.

Chemlib ALOHA’s library of chemical properties. This
library contains available physical and toxico-
logical properties for each chemicaiin ALOHA.

ChemManager An application that can be used to perma-
nently add, modify, or delete chemicals in the
ChemLib.

CityLib ALOHA'’s location library. This library con-

tains latitude and longitude, elevation, and time

zone information.

Cloud cover The fraction of the sky overhead that is ob-
scured by clouds.

Computational Located on the SetUp menu, this option lets
you select the type of dispersion calculation to
use in ALOHA (Gaussian or heavy gas). You
can also change the dose exponent in the dose
vs, time equation with this option.
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Concentration The amount of a chemical in the air. [tis usually
expressed in ppm (by volume) or milligrams
per cubic meter.

Conservative An estimate is "conservative" if it is an overes-
estimate timate.

Continuous A release of pollutant into the air that lasts for
source a period of time. The maximum time that

ALOHA considers is sixty minutes.

Crosswind The direction perpendicular, or at right angles,
to the wind.
Cryogenic A term relating to substances at low tempera- .

tures. For purposes of the air model, this term
refers to the use, storage and possible spilling
of gases liquefied by refrigeration.

DEGADIS DEnse GAs DISpersion model. These are the
computations that ALOHA uses to calculateé the
dispersion of a heavy gas.

DIPPR Design Institute for Physical PRoperty data.
Many of the chemicals in ALOHA’s chemical

library use physical and chemical data from

DIPPR.
Daylight One hour is added to the local time during the
savings time spring for most U.S. locations; ALOHA checks

the date that you enter and automatically makes
this correction. If you select a Jocation where
the daylight savings time correction is unknown
(e.g., outside the U.S.), ALOHA will ask you for .
this information.
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Density The mass of a substance per unit volume.

. i 1l

Direct Source A source option that allows you to enter the
amount of vapor entering the atmosphere. This
can be entered as an instantaneous or continu-

ous release.

Dispersion The distribution of molecules or finely divided
particles into a gaseous or liquid medium e.g.,
the distribution of a toxic chemical cloud in the

atmosphere).

Dose The accumulated amount of chemical to which

a person is exposed.

Dusts Fine, solid particles at rest or suspended in a
gas (usually air). These may have damaging
effects on the environment, may be dangerous
by inhalation or contact, and frequently consti-

tute an explosion hazard when dispersed in air.

Eddies Parcels of air of various sizes that leave their
normal position within an otherwise orderly,
smooth flow. For example, air that encounters
an obstacle must go over or around it. This
change in the direction of air flow often causes
“swirls” of air, or eddies, to tumble off the back
of the obstacle. Impediments to airflow can
range from simple friction (grass) to larger ob-
stacles (buildings), leading to eddies generated
at many different sizes.

8-5




Glossary

Entrainment

Flash boil

Footprint

Freezing point

Fumes
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The mixing of environmental air into a preex-
isting organized air current so that the environ-
mental air becomes part of the current. For
example, as a toxic cloud moves and mixes air
into it, the pure gas cloud quickly becomes a

gas/air mixture.

The sudden vaporization of a liquid. This most
often occurs when a chemical is a gas at stan-
dard temperature and pressure, but is stored as
a liquid by pressurization. If the storage con-
tainer is breached, the sudden reduction in
pressure can superheat the material (leave the
material in a liquid state above its boiling point),
at which point it will flash boil.

One of ALOHA's graphical outputs. The “foot-
print” gives a picture that shows an overhead
view of the ground-level dispersion of a vapor
cloud out to the level of concern that you set.

The temperature at which the solid and liquid
phases of a substance exist in equilibrium. The
freezing point depends on the chemical compo-
sition and the applied pressure. The “normal”
freezing point is defined at a pressure of one
atmosphere. For example, the normal freezing
point of water is 0°C.

The characteristic smoky appearance and chok-
ing cloud resulting from the release of fuming
materials, such as highly reactive liquids, gases,
or molten metal (e.g., concentrated hydrochlo-
ric acid, sulfur monochltoride). Fuming corro-
sive materials produce dense, choking, smoke-




GMT

Gas(es)

Gaussian

Ground
roughness
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like emanations on contact with the moisture in
air. Some liquefied gases that react with water
when they evaporate may also be said to fume
(e.g., anhydrous hydrogen fluoride, anhydrous
hydrogen chloride). Fumes from hot or molten
metals may not have a dense, smoke-like ap-
pearance but are hazardous, usually by inha-
lation.

Greenwich Mean Time or Coordinated Univer-
sal Time. The reference time along the prime
meridian or 0° longitude at Greenwich, En-
gland.

A very even dispersion of molecules of a mate-
rial above its boiling point at the ambient tem-
perature with the ability to occupy a space with
uniformity. Typical gases include oxygen, air
(a mixture of nitrogen, oxygen, and trace
amounts of other gases), chlorine, and carbon

dioxide.

A bell-shaped, or “normal,” probability curve.
ALOHA can use a Gaussian distribution to de-
scribe the movement and spreading of a gas

that is neutrally buoyant.

A description of the size of the obstacles on the
ground that the toxic cloud is moving over. In
ALOHA, you can select either Urban or Forest
or Open Country, or enter a roughness length.
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Ground The temperature of the ground surface. The air

temperature model uses the temperature of the ground to
estimate the amount of heat that is transferred
from the ground to an evaporating puddle.

Ground type The physical composition of the ground be-
neath a puddle. The ground type is especially
important for a spill of refrigerated liquids,
where the heat required for evaporation is of-
ten supplied by the ground rather than by the
atmosphere.

Heavy gas A gas that has a density greater than that of the
surrounding air. There are several reasons why
a gas may be a heavy gas, or may behave like a .
heavy gas: 1) because its molecular weight is
greater than that of air (29 kg/kmol), 2) because
it is stored cryogenically (refrigerated), or 3)
because aerosols form in sufficient amounts
during a release to make the mixture behave

like a heavy gas.

IDLH Immediately Dangerous to Life or Health. This
value represents a maximum concentration from
which a person could escape within 30 minutes
without any escape-impairing symptoms (like
severe eye or respiratory irritation) or any irre-
versible health effects. (NIOSH/OSHA Pocket
Guide to Chemical Hazards, 1987).
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Infinite tank An approximation used to describe a situation

source in which the volume of a discharging, pressur-
ized tank is much greater than the volume of a
long pipe connecting it to its discharge point.
The pressure and temperature of the material
in the pipe can then be taken to be constant
throughout the duration of the release.

Instantaneous A release that occurs very rapidly. ALOHA

source assumes that an instantaneous release lasts one
minute.

Inversion An atmospheric condition in which a shallow,

Latent heat of

unstable layer of air near the ground lies be-
neath a markedly stable layer of air above. The
height of the abrupt change of atmospheric .
stability is known as the “inversion height.”

An inversion can cause the surface concentra-
tion of a poilutant to remain considerably higher

than might be expected:

The amount of heat released when a unit mass

vaporization of a substance vaporizes.
Level of The concentration at which you wish ALOHA
concern

Manual update

Mass

to draw a footprint.
When this option is selected, the visible win-
dows will be updated only when you select

Calculate Now from the Display menu.

Amount of chemical by weight.
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Maximum
sustained
average
release rate

Maximum
computed
release rate

Military time

Mist
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The highest average release rate sustained for
atleast a minute. This value will be seen on the
source strength graph. Note thata pressurized
release may have a very high rate for the first
few seconds and a considerably lower release
rate once the pressure inside the releasing ves-
sel has been reduced. In this case, the maxi-
mum sustained average release rate may be
considerably lower than the maximum com-

puted release rate.

The maximum release rate that could occur
from the given scenario. This rate can be sig-
nificantly higher than the maximum sustained
average release rate seen on the source strength
graph of ALOHA, particularly in the case of a
pressurized release. (See maximum sustained
average release rate).

Time based on a 24-hour clock (e.g., 1330 is the
military expression of 1:30 p.m.). The spill time
for the air model is taken from either the inter-
nal clock in the Macintosh or the spill time that
you enter. The time that you enter must beina
military time format.

A dispersion of fine droplets in a gas cloud
(mostly air) resulting from air entrainment,
spray atomization, or condensing of a material
as its vapor cools. Mists are also referred to as

aerosols.




Mixing

Mole

Molecular
weight

Neutrally
buoyant gas

Open country

Parts per
billion (ppb)

Parts per
million (ppm)

Particulates
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For the purposes of ALOHA, mixing is the
process by which the air gets mixed. This
includes both mechanical (wind and ground
roughness-induced) and thermal (heat-in-
duced) mixing.

A quantity of a substance that contains 6.02 x
10** molecules. The molecular weight of a
chemical is the mass of one mole of that chemi-
cal.

The sum of the atomic weights of all the atoms
in the molecuie (the weight of one molecule of

the chemical).

A gas that behaves like air or has the same
density as air.

An area of few, or widely spaced, obstacles,

such as a parking lot or open field.

Commonly used to express the concentration
of a gas or vapor inair: parts of vapor or gas per
billion parts of contaminated air. ALOHA uses
ppm (1 ppm =1 ppb x .001).

Commonly used to express the concentration
of a gas or vaporinair: parts of vapor or gas per
million parts of contaminated air. In ALOHA,
ppm is by volume, not by weight.

Fine, solid particles. ALOHA does NOT model
particulate dispersion.
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Patchiness

Pipe pressure

Plume

Plume rise

Processed data

Puddie

Puff

Raw data
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Isolated puffs of higher concentrations of a pol-
lutant often caused by eddies or by the varying
orientation of a dispersing chemical cloud.
Think of patchiness as campfire smoke, which
varies with wind direction, speed, and inten-
sity of turbulence.

A type of carrier for hazardous materials.
ALOHA considers only gas leaks (no liquid
leaks) from pipes. Pipe lengths must be at least
200 times the diameter of the pipe.

The pressure of the gas inside a pipe before the
leak occurred.

A cloud of dispersing chemical, referred to

throughout this manual as "footprint.”

The term used for gases in a plume being trans-
ported upward (e.g., out of a smokestack).
ALOHA does not incorporate plume rise calcu-

lations.

A menu item that will display the meteorologi-
cal station’s data. These data have been pro-

cessed.
Liquid pooled on the ground.

In short-duration footprints, the cloud of dis-
persing chemical appears as a series of puffs.

Anoption thatdisplays unprocessed ASCll data
that has been transmitted by the meteorological
station.
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Relative The percentage of the measured vapor pres-
humidity sure to the saturation vapor pressure at the
observed temperature. ALOHA lets you select
dry, medium, or wet, or enter a percent value.

Release The period of time over which the release oc-

duration curs. ALOHA limits this period to one hour.

Rough pipe An interior pipe surface that is pitted or cor-
roded.

Roughness A measure of the size of the “roughness ele-

length ments," such as grass, trees, or buildings, that

act as obstacles to the movement of air. The
. average size of roughness elements determines
ground roughness. See Z_.

Running Anaverage taken in overlapping segments (e.g.,
average the average of the first five values, then the
average of the second through sixth values,
then the average of the third through seventh

values, etc.). See Average.

SAM Station for Atmospheric Measurements. The
meteorological measurement station that can
be directly linked to the air model through a
computer serial port.

STP Standard Temperature and Pressure. Chemi-
cal properties (e.g., boiling point) are often
expressed at standard temperature, 0°C and
standard pressure, one atmosphere.

. Saturation The maximum concentration that a vapor in air
concentration can maintain without raining out.
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Serial port

Sigma theta

Smoke

Smooth pipe

Solution

8-14

A data interface on the back of the computer
that can be hooked up to other peripheral de-
vices, such as a SAM, scanner, printer, or digi-
tizing tablet. ALOHA uses a serial port to re-
ceive ASCII data from SAM.

The standard deviation of the wind direction.
The SAM Station transmits a sigma theta based
ona five-minute running average. The stability

~ class is then determined by the sigma theta and

the wind speed.

A mixture of gases, suspended solid particles,
and vapors resulting from the combustion pro-
cess. Color varies from thick black for hydro-
carbon fires to light gray for cellulose (wood)
smoke burning inan air-rich environment. Class
A (wood/paper) fires release a rich yellow to
brown smoke in air-lean environments such as
basements or concealed spaces. Hazardous
components may include varying percentages
of HCl, NQ_’s, suifur compounds, acrolein, and
free radicals.

A smooth interior pipe surface.

A mixture of compounds in which the mol-
ecules of the chemical are intermixed. Many
commonly encountered solutions are mixtures
of soluble chemicals and water. For example,

alcohol in water or table salt in water.
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Source height The distance above the ground level from which
a chemical has been released. This allows you
to model releases from elevated pipes or other
above-ground sources, but you must know the
amount entering the atmosphere and choose

the Direct source option.

Source The amount of a pollutant entering the atmo-
strength sphere, either all at once (instantaneously) or
over a period of time (continuously).

Stability class (see Atmospheric Stability).

Stable A term used in atmospheric dispersion to indi-
cate that the atmosphere has little tendency to

mix.

Stack Windows Located on the Display menu, this option lay-
ers all the windows containing ALOHA dataon
the computer screen. The active window will
be the front window and onily the titles of the

other windows will remain visible.

Standard A measure of how much individual values de-
deviation viate from the average value.

An area with high-rise buildings that channel
Street canyon )
the wind parallel to the streets.
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TLV-TWA Threshold Limit Value-Time Weighted Aver-
age. The time weighted average concentration
for a normal 8-hour workday and a 40-hour
workweek, to which nearly all workers may be
repeatedly exposed, day after day, without ad-
verse effects (Threshold Limit Values and Bio-
logical Exposure Indices for 1990-91, American
Conference of Governmental Industrial Hygien-
ists).

Threat distance The downwind distance along the centerline of
a chemical cloud, out to the level of concern
that you set. ALOHA's footprint length, re-
ported in the Text Summary window, is a threat
distance. .

Threat zone The area downwind of the source of an escap-
ing pollutant, within which concentrations of
pollutant are high enough to threaten people.
ALOHA's footprint is a diagram of a threat

zone.
Text summary The window always open while you are in
screen ALOHA. This window summarizes your input

and the model’s calculations as you move
through ALOHA.

Tile Windows Located on the Display menu, this option
places all of the windows containing ALOHA

data next to each other on the computer screen.
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Time- A time-dependent value is something that
dependent changes over time. ALOHA’s dispersion mod-
dispersion

ules take into account release rates that change
over time. The dispersion modules do NOT
account for changing atmospheric conditions.

Time- A release rate that changes over time.
dependent
source

Two-phase flow A gas-aerosol mixture that may be released

when a pressurized liquid is stored in a tank.

Unstable A term used in atmospheric dispersion to indi-
cate that the atmosphere has a great tendency
to mix.

Urban For the purposes of ALOHA, an area where
there are a lot of obstacles interrupting the flow
of air. This would include suburban areas as

well as areas that are forested.

Vapor The gas produced by the evaporation of a lig-
uid or sublimation of a solid. For example, the
gas produced when liquid water evaporates is

water vapor.

Vapor pressure The pressure of a vapor in equilibrium with its
liquid or solid form at a given temperature.

Volatility The tendency of a liquid or solid to form a

vapor.

Wind direction A measurement of which way the wind is com-
ing from, expressed in either angular or one- to

three-letter directional terms.
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Wind rose

A diagram that summarizes the last ten values
received from the SAM for wind direction and

speed.

A term used to define ground roughness. Ap-
proximately 1/30 of the height of the underly-
ing obstacles.
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Index

A
adding chemicals (see

ChemManager and ChemLib)

adding locations, 4-5 to 4-6
advection, 2-2
aerosol, 5-31
air exchanges, 4-7, 4-8
air dispersion modeling, 2-2 to
2-13, 547
air infiltration rates (see air ex-
changes)
air temperature (see temperature)
ALOHA
allowable input, B-12
design of, 2-1, 2-2
features, 2-2, 2-3, 24
Gaussian model, 2-2 to 2-3, 2-7
heavy gas model, 2-2 to 2-7
installing
Mac, 1-5t0 18
troubleshooting, B-8
Windows, 1-9t0 1-11
running
Mac, 1-8
Windows, 1-12
use caution, 2-8 to 2-13
doesn’t consider, 2-13
ALOHA DEGADIS, 241025

ALOHA Helps, 1-11 to 1-12,9-10
ALOHA Resources, 1-7
AlohaSpy, 1-8, 3-2 to 3-3, 5-10, C-1
toC-3
Archive, C-2
Edit menu, C-2
File menu, C-2
SAM, 1-2, 5-27, 5-28
Stack, C-3
Tile, C-3
troubleshooting, B-7
Archive data, 5-26
aluminum phosphide, 2-13
Atmospheric (menu), 5-11 to 5-29
atmospheric stability class, 5-12 to
5-15,5-47, A-1-5, A-2-5to
A-2-6, A-56
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B

bell-shaped curve, see Gaussian
distribution
BitPlot, B-9, D-1 to D-8, 7-1 t¢ 7-3
footprint, D-1, D-5, D-6
map scale, D-3
MARPLOT DOS, 7-3
new map (opening a), D-2
.pex to .bmp file conversion, D-8
SAM, 5-23
Archive Data, 5-26 to 5-27
Macintosh, B-9
Processed Data, 5-28 to 5-29
Raw Data, 5-27 to 5-28
SAM Options, 5-26 to 5-29
Windows, B-9
Wind Rose, 5-29
spill source (locating), D4
Building Type, 1-2, 47 to 49, A-20

C

Calculate, 1-4, 6-17 to 6-18
Calculate Now, 14, 6-18
chemical
mixtures, 2-13
reactions, 2-8, 2-13
required property fields, 5-3 to 5-5
solutions, 2-13
chemical library, (see ChemLib)
ChemlLib, 1-7, 5-2 to 5-11 (see also
ChemManager)
adding a chemical, 5-5 to 5-7
modifying a chemical, 5-7 to 5-8
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deleting a chemical, 5-9
saving changes, 5-10 to 5-11
ChemManager,1-8, 5-5 to 5-11
CityLib, 1-8 (see also Location)
closed-off pipe (Tank source), 543,
A-3-8
cloud cover, 5-12, 5-21 to 5-22, 5-26
Cohiputatiom], 2-7,5-46 to 548
Let model decide, 1-3, 547
Use Gaussian dispersion only,
1-3, 547
Use Heavy Gas dispersion only,
1-3,2-7, 547,549
Concentration, 14, 6-1, 6-9 to
614,7-6
and dose location, A-2-12
indoor, 6-1, 6-9
outdoor, 6-1, 6-9
over time, 548
Concentration 'vs. Time, 6-9 to
6-10
concentration patchiness near the
source (see near-field patchi-
ness)
confidence lines, 2-9, 6-7to 6-8
continuous release, 5-30 to 5-33
dose and concentration vs. time
graphs, 6-14
source strength graph, 6-15
Copy, 6-15
crosswind distance, 2-3, 6-11

cryogenic gases, 2-7




D

DEGADIS, 24 to 2-8
DIPPR, 53, 54, 5-11
Date & Time
Mac, 1-2, 49, 5-35, A-1-3, A-2-7,
A-3-3, A4-9, A-64
Windows, A-54
degrees true, 5-19
deleting a chemical (see ChemLib)
deleting a location, 4-7
diffusion, 2-2
Direct source option, 5-31, 4-32
to 5-33, 548, 6-15 to 6-16
dispersion choices in ALOHA, 2-7
to2-8
dispersion modeling (see air
dispersion modeling)
Display menu, 1-1, 1-3 to 1-14,
549, 6-1to 6-18
MARPLOT, A-3-10 to A-3-12
Options, 1-3, 6-3 to 6-5
dose, 1-3, 1-4, 546, 548, 6-1,6-12 to
6-14
concentration, 6-9 to 6-12, 6-14
indoor, 6-1, 6-9to 6-10
outdoor, 6-1,6-9 to 6-10
over time, 5-48 to 549
Dose vs. Time, 6-8, 6-11, 6-14
double-storied building, 4-7 to 4-9

Index

E

eddies, 2-12

Edit menu, 1-2,3-1,34
AlohaSpy, 3-2 t0 3-3, C-1 to C-3

elevated source, 5-32 to 5-33

enclosed office building, 4-7 to 4-9

evaporation rate, 5-34 to 5-36

F

File menu, 1-1, 1-2,3-1to 3-3
AlohaSpy, 3-2 to 3-3, 5-10,C-1to
C3
MARPLOT, A-3-10
Finder, 1-8
fires, 2-13, 5-32
flash boil (see two-phase flow)
footprint, 1-3, 14, 24 to 2-5, 2-6,
29,2-11,6-1, 6-3, 64 to 6-5, 6-6
to 6-8, 6-9, 6-12 to 6-13, A-1-16
BitPlot, 1-2, A-5-1 to A-5-21, B-9,
D-1,D-5t0 D6
concentration, 6-7 to 6-14
DEGADIS, 24 to 2-5
Gaussian, 2-3, 5-7, 547 to 548
heavy gas, 24, 2-6, 2-7, 2-8, 547
to 5-48, 6-8, B-10
location (designating a), 6-10 to
612
MARPLOT, A4-1 to A4-22,
A61t0 A-6-23
plot on grid, 6-5 to 6-7
SAM, 67
troubleshooting, B-2
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uncertainty lines, 2-9, 6-7 to 6-8
user-specified scale, 64, 6-5
wind shifts, 2-11

fugitive emissions, 2-2

G

gases (heavy) (see heavy gas
calculations)
gasinatank, 5-38t05-39
Gaussian, 2-2 to 24, 2-7 to 2-8, 2-12
calculations, 2-8, 5-11, 5-21, 5-47,
chemical properties required,
54 t05-5
footprint, 1-3, 2-3, 24, 2-12, 547
to 549
Go to Map, A4-20

gravity, 2-6, 2-12 (see also slump-

ing)
ground

level release, 5-12, 5-32 to 5-33

roughness, 5-8 to 5-21, 5-25, A-1-5,
A-2-6, A-3-5, A4-12, A-5-7,
A66

temperature, 5-34 to 5-35, 542

type, 5-34, 5-35

H

hardware considerations,
Macintosh, 1-8
Windows, 1-11

104

heat transfer, 5-12 to 5-13, 5-34 (see
also ground temperature)
heavy gas, 1-3, 24 to 2-8, 2-13,5-11,
5-21,5-31, 547 to 548, 6-8, 6-17,
A-2-9to A-2-14
chemical properties required,
54 to 5-5
footprint, 2-5, 2-13
time steps,2-5
Help (on-line), 1-11 to 1-13
hole (in tank), 540 to 541
humidity, 5-22, 5-25, 5-34, A-1-6,
A-2-7, A-3-5to A-3-6, A4-12,
A-5-8, A-6-7

I

IDLH (see also level of concern),
24, 5-20,6-3 to 64
immediately dangerous to life and
health (see [DLH)
indoor air dose calculations, 6-1,
69
infiltration rates (see air changes)
infinite tank source, 543
Input (allowable), B-12
installing ALOHA
Macintosh, 1-5 to 1-8
Windows, 1-9 to 1-11
instantaneous release, 5-31, 6-16
Source Strength, 6-15
internal clock , 5-27
Mac, 4-9, 4-10, 5-26, A-1-3, A-2-7,
A-3-3, A4-9, A-64




Windows, A-54
inversion, 5-14, 5-15, 5-16, 5-24

L

LOC (see level of concern)
large obstacles (and footprint), 2-11
leak size (see hole)
Let model decide (see
Computational)
level of concern, 24, 6-3 to 64 (see
also [DLH)
user-specified, 64
Loading (see installing)
Locating spill source (BitPlot), D4
Location, 1-2, 4-1 to 4-7, 6-9 (see
also CityLib)
adding, 4-3 to 4-6, A-6-3
deleting, 4-7
modifying, 4-6
troubleshooting, B-11

M

MARPLOT, 7-3 to 7-6

MARPLOT-DOS, 7-3

Macintosh clock time, 4-9, 4-10,
5-26, A-1-3, A-2-7, A-3-3, A49,
A-64

Maps, 7-3 to 7-6, D-1 to D-3
BitPlot, D-1to D-3
MARPLOT, 7-3 to 7-6, A-4-1 to

A4-22, A-6-1to A-6-23

Index

scale
BitPlot, D-3
mass of chemical in tank,5-38 to
5-39 '
math coprocessor chip, 547, 1-5,
1-7,18,1-11
Macintosh, 1-8
Windows, 1-11
maximum computed release rate,
5-30, B-5
maximum average release rate,
5-30, B-5
mechanical stirring, (see mixing)
memory (see also Finder and
MultiFinder)
Macintosh, 1-8
Windows, 1-11
met station (see SAM)
mixing, 2-9, 5-13, 5-14, 5-15
mixtures (chernical), 2-13
modifying the Location Index, 4-6
MultiFinder, 1-8, 74

N

near-field patchiness, 2-8, 2-12 to
2-13

neutrally buoyant, 2-3

non-pressurized liquid (see tank)

non-pressurized release, 542




Index

o

obstacles (see ground roughness)

Open country, 518 to 5-21, §-11,
A-1-5, A-3-5, A-6-6 (see also
ground roughness)

Options (Display menu), 1-3, 6-1,
6-3 to 6-5
footprint, 64 to 6-5

outdoor dose calculation (see dose)

output units, 1-3, 6-5

P

ppb, 8-11
ppm, 64, 8-11
particulates, 2-8, 2-9, 2-13
patchiness (see near-field patchi-
ness)
phosphine, 2-13
PICT (and MARPLOT), A4-1to
A4-22
Pipe source option, A-3-1 to A-3-
13,B-5
diameter, 543 to 544
gas, 543 to 54
hole, 545 to 546
length, 543 to 544
liquid, 544
rough, 5-44
smooth, 544
plume spread (see footprint)
pressurized releases, 2-6, 5-44, 5-48,
B-2
non-pressurized release, 543
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PrintAll, 1-2
Puddle, 5-31, 5-33 to 5-36, 542 to
543, B-5
MARPLOT, A-4-1 to A4-22
diameter, 543
temperature, 5-34, 5-35, 5-42,
A4-14

R

radioactive chemicals, 2-2

relative humidity (see humidity)
roughness (see ground roughness)
rough pipe (see pipe)

S
SAM, 1-2,5-23 to 5-29, 6-7, B4
archive data, 5-26 to 5-27, B-8
footprint, 6-7
Macintosh, B-9
processed data, 5-28
raw data, 5-27 to 5-28
SAM Options, 5-26
troubleshooting, B4, B-8
Windows (BitPlot), B-9
wind rose, 5-29
Save
troubleshooting, B-6
Save As (see AlohaSpy)
scale (see map scale or Options)
sea smoke, 5-15




set constant time (see Date &
Time)

SetUp menu, 1-1, 1-2to 1-3, 5-1 to
549, A-1-3to A-1-12, A-24 to
A-2-10, A-3-3to A-3-9, A4-9to
A4-15
Windows, A-54 to A-5-1, A6-5to

A-610

Sharing menu, 7-1 to 7-6
BitPlot, 7-1
help, 7-5
MARPLOT DOS, 7-3
Macintosh, 7-1, 7-3 to 7-6

scale, A48 to A49
maps, A4-1to A4-22, A6-1to
A6-23
scale, A4-21
Set Source Point, A4-21
sheltered surroundings, 4-8 to 4-9,
A-2-3, A-3-6, A-5-3

short pipe/valve (see tank)

sigma theta, 5-28 to 5-29

single-storied building, 4-7, 48, A-
2-3, A-3-6,a-5-3

SiteData menu, 1-1, 1-2, 4-1 to 4-10,
A-1-1to A-1-3, A-2-1to A-24,
A-3-1to A-3-3 A4-7 to A4-9,
A-5-2to A-54, A-6-2to A-64

slumping (chemical cloud), 2-6,
2-12

smoke, 2-12, 2-13

smokestack, 2-2, 5-32

smooth pipe (see pipe)

Index

solar radiation, 4-2, 5-21, 5-34 (see
also cloud cover)

solutions (chemical), 2-13

Source
height, 5-32 to 5-33
locating (BitPlot), D4
SetUp menu, 5-30
strength, 14, 5-33, 544, 6-1, 6-15

to 6-17

Source Strength (Display menu),
544, 6-15to0 6-17

spherical tank, 5-37

spreading, (see diffusion)

Spy (see AlohaSpy)

stable atmospheres, 2-8, 2-9 to 2-10
and wind rose, 5-29

stability class (see atmospheric
stability class)

Stack Windows, 14, 6-2 to 6-3
AlohaSpy, C-3

Station for Atmospheric

Measurements {see SAM)

stirring (see mixing)

street canyon, 2-11, 8-15

sun angle (see solar radiation)

T
TIGER, 7-3
TLV, 8-16
Tank, 5-31, 5-36 to 5-43, 5-47, A-1-1
to A-1-17, B-5
chemical state in, 5-37 to 540
gas in a tank, 5-38 to 5-39



Index

leak location, 540 to 5-41
liquid in a tank, 5-38
non-pressurized liquid, 542
rough pipe, 5-44
size, 5-37
smooth pipe/valve, 544
temperature, 5-42
unknown in a tank, 5-39
temperature
air, 5-18, 5-34 t 5-36
ground, 5-34 to 5-35
pipe, 545
puddle, 5-18, 5-34, 5-35, 542,
A4-14
tank, 5-18, 5-37
terrain steering effects, 2-8, 2-10 to
211
Text Summary, 14, 5-6, 5-31, 542,
543, 6-1, 6-6, A-1-7, A-1-12, A-
1-17, A-2-7, A-2-10, A-2-14, A-
3-6, A-3-9, A4-10, A4-15, A4
20, A-5-5, A-5-8, A-5-11, A-5-16,
A-5-21, A-6-5, A-6-7, A69, A-
6-12, A-6-12, A-6-23, B-5, B8
threat zone (see footprint)
Threshold Limit Value (see TLV)
Tile Windows, 14, 6-2
Aloha Spy, C-3
time (see Date & Time)
dependent release, 2-6, 6-14,
6-15 to 6-15
dose and concentration graphs,
6-13t0 6-15
Source options, 6-15 to 6-16
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topography, 2-1, 2-8, 2-11, 2-13 (see
also streeet canyon effect)

troubleshooting, B-1 to B-12

two-phase flow, 2-7, 5-31, A-29

U

urwertainty lines (see confidence
lines)

unpacking ALOHA files
Macintosh, 1-5 to 1-8
Windows, 1-9 to 1-11

unsheltered surroundings, 4-8 to
4-9

unstable atmospheres (see atmos-
pheric stability class)

Update Windows, 6-17 to 6-18

Urban or Forest, 5-19 to 5-22, A-2-
6, A4-11, A-5-6

use caution, 2-8 to 2-13

Use Gaussian dispersion only (see
Computational)

Use Heavy Gas dispersion only
(see Computational)

User input (Atmospheric menu),
5-12,5-23, 5-26

14

VHF radio frequenc (for SAM),
5-24
vapor pressure, 5-5, 5-35




vertically oriented cylinder (tank),
5-37

volume
puddle, 5-31 to 5-34
tank, 5-37

w
wind
around obstacles, 2-10 to 2-11
direction, 2-10 to 2-11, 5-16 to 5-18,
67 to 6-8
rose, 5-29
shifts (see wind direction)
speed, 2-8, 2-9, 5-15, 5-16 to 5-18,
68,6-11 ,6-12
stability, 2-8, 2-9 t0 2-10, 5-12 to
5-15, 547
street canyons, 2-11, 8-15
windows (Tile and Stack), 14, 6-2
to 6-3
AlohaSpy, C-2,C-3
updating, 6-17 to 6-18 (see also
Calculate)
Windows™
internal clock, A-54
troubleshooting, B-11
Workbook on Atmospheric Dispersion
Estimates, 2-1

Index

Z

Z , 5-19 to 5-21(see also ground
roughness) :

Zoom-in tool (MARPLOT), A4-3
to A4-6
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