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THIS SOFTWARE AND THE ACCOMPANYING FILES ARE PROVIDED "AS IS"
AND WITHOUT WARRANTIES AS TO PERFORMANCE OR
MERCHANTABILITY OR ANY OTHER WARRANTIES WHETHER EXPRESSED
OR IMPLIED.

The user assumes the entire risk of using this program.

This software program was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor any agency
thereof, nor the University of Chicago, nor the University of Illinois, nor Wasmer
Consulting, nor D & E Technical, nor any of their employees or officials, makes any
warranty, expressed or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by trade name, trademark,



manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof.
The view and opinions of authors expressed herein do not necessarily state or reflect
those of the United States Government or any agency thereof.



1. Introduction
1.1 Background

The Air Compliance Advisor (ACA) is a software tool designed to assist on-site air
pollution managers in developing strategies for addressing air pollution compliance
issues. The ACA utilizes source characterization, emission reduction techniques, permit
requirements, and existing air pollution regulations. Results from the multiple analyses
that the ACA can perform are presented in a concise, non-biased manner. These results
can be used by air pollution managers to address the requirements of the 1990 Clean Air
Act Amendments, including:

o Title I (Attainment and Non-attainment)

e Title III (Hazardous Air Pollutants)

o Title V (Permits)

¢ and other environmental programs and policies.

The ACA is a joint project between Argonne National Laboratory, the University of
[llinois, and the US Army (Corps of Engineers) Construction Engineering Research
Laboratory (USACERL). The work is sponsored by USACERL, the US Air Force
Environics Directorate of Armstrong Laboratory (AL/EQS), the US Army Center for

Public Works (CPW), the Strategic Environmental Research and Development Program
(SERDP), and the US Environmental Protection Agency (USEPA).

1.2 New Features in Versions 7.0 - 7.5 of the ACA

This release, Version 7.5 of the ACA, is the fifth full public release of this program.
Users of any of the Version 6 releases will find a number of changes, including:

e Wizards

¢ Formatted Reports

¢ Ability to Copy and Paste Objects
e Ability to Export Data in Pieces

e Ability to Import Data Objects

¢ Sort/Reorganize Slots Based Upon User Preferences



e Capability to Merge Multiple Pollutant Streams

e Version 7.3 allows this user guide to be opened from the program with File | Open and
select the file ACA User Guide.rxl

¢ Version 7.4 fixes a report formatting error

e Version 7.5 includes a number of improvements, including: (1) an update of the
control device cost equations, based on Version 6.0 of the US EPA Air Pollution Control
Cost Manual; (2) an update of the composite Chemical Engineering Plant (CEI) cost
index data (through February 2003); (3) the addition of the Chemical Engineering Plant
Equipment Index (CEI-Equipment); (4) an update of the warnings and notes for the
output reports.

The information contained in Appendix B— Tips on Obtaining and Estimating
Chemical Property Data and Appendix D: Generating an ACA Control Device
Report from the Command Line is also new from Version 6 of the ACA.

Wizards to Streamline the Data Entry Process

Wizards are now available to streamline the data entry process for three of the most
common applications of the ACA: (1) adding volatile organic compounds (VOCs) to the
Chemical Database, (2) adding particulate matter (PM) pollutants to the Chemical
Database, and (3) entering the data required to evaluate air pollution control technologies.
The Wizards greatly simplify data entry by providing easy-to-follow data forms with
associated help. Example values are available for some of the data entry cells in order to
further assist the user. All three Wizards are available from the main menu options titled
Wizards. See Section 5. Using the ACA Wizards for more details.

Formatted reports

The output reports of the ACA are now formatted and can be exported to HTML (for web
page) or HTML (for word processor input) formats by selecting File | Export | Report .

Ability to Copy and Paste Objects

As of Version 7.1, users are able to copy any object in the ACA using either the Edit|Copy
menu or using the copy toolbar shortcut B3 Once an object has been copied, it will reside
on the clipboard of the user's computer. The copied object can be pasted to an appropriate
location in an ACA data structure — either in the ACA file it was cut from or by opening
a different ACA file and pasting there. Pasting an object is accomplished by first
selecting an appropriate location to add the object contained on the clipboard (note that
an object can only be placed in a location that allows for that type of object. If the user is
not sure what the object is, they can always save the object in the Library Data |
Miscellaneous Obijects Library, which can accept any object type, and then they can



move the object from there as needed). Next, the user will need to select the Edit|Paste
menu option or use the paste toolbar shortcut =]

Ability to Export Data in Pieces

As of Version 7.1, users are able to save objects (e.g., the ACA Library, a chemical
object, a control device) to an external file. The external file will exist in standard ASCII
formatted OXL format. Previous versions of the ACA only allowed the user to save the
entire data set (i.e., all of the library data, all of the installation data and all of the What-if
Scenarios data), which also included any user-supplied data (e.g., emission units at the
installation). Saving a portion of the data (i.e., a data object) can be done by selecting the
object to export in the EXLGUI Standard View, then selecting File|Export|Object. The
user will then be directed to select a filename for the data. Note that export works like
clipboard copy. That is, first you select the object to export or copy, then choose export
or copy from the menu.

Ability to Import Data Objects

As of Version 7.1, users are able to import an object from an external file (e.g., an object
saved via the Export feature). In order to import an object, the user will first have to
select either a valid object slot (to replace) or a valid list of objects from the ACA's
Standard View. Next, the user will have to select File[Import|Object. The user will then be
presented with an Open File view that will allow them to select the filename that contains
the data of interest. An object can only be placed in a location that allows for that type of
object. Note, if the user is not sure what the object is, they can always save the object in
the Library Data | Miscellaneous Objects Library, which can accept any object type,
and then they can move the object from there as needed. Note that import works like
clipboard paste. That is, first you select the location where you want to import or paste an
object, then choose import or paste from the menu.

Sort/Reorganize Slots Based Upon User Preferences

As of Version 7.1, users are able to sort/reorganize slots based upon their own
preferences with a new menu selection: Options | Slot Display Order. The user can then
select from the following choices:

e Default Order

e Name

e User Level

e Source

The "Default Order" choice will sort the slots based upon the criteria that has been pre-
selected by the developers. The "Name" choice will sort the slots in alphabetical order



based upon the slot name/title. The "User Level" choice will sort the slots based upon the
user level required to view the slots (i.e., Novice, Intermediate, Expert). The "Source"
choice will sort the slots based upon the type of slots it is (i.e., user-defined, functionally
defined, or externally defined).

Sort/Reorganize Objects in a List Based Upon User Preference

As of Version 7.1, users are able to sort the instances of object in a list (e.g., chemicals in
the chemical database) based upon their own criteria. To sort an object list, first select the
list in the EXLGUI Standard View, then choose Utilities | Sort Objects from the menu.
The user will then be presented with a dialog box listing the slots of the objects in the list.
The user will be prompted to select a slot to sort by. The objects in the list will then be
sorted based upon that slot's value in each object.

Capability to Merge Multiple Pollutant Streams

As of Version 7.1, users are able to combine more than one pollutant stream to create a
combined/merged stream. This capability is especially useful for evaluating the cost to
control multiple pollutant streams with one control technology. See the end of Section 4.3
for instructions on how to merge pollutants streams.

1.3 Contact Information

Questions and comments regarding the installation and use of the ACA program should
be directed to Dan Maloney at the following address:

Daniel M. Maloney

D&E Technical

1008 W. William Street
Champaign, Illinois 61821
(217) 356-8426 (phone)
(630) 604-8013 (fax)
dan@detech.net

The ACA software and this User Guide are available from the ACA World Wide Web
site: <www.detech.net/ACA>. This site also contains notices on the development of the
ACA, papers and reports related to the ACA, and answers to frequently asked questions

(FAQ).



2. Installing the ACA Program

This chapter identifies the minimum system requirements and describes the procedure for
installing the ACA software and loading sample data files.

2.1 Minimum System Requirements

The ACA software requires the following computer components to run properly:
¢ IBM PC or compatible computer

¢ 486 (or later) type processor

¢ VGA monitor

® Mouse (or other pointing device) supported by MS Windows 95*, MS Windows 98,
MS Windows NT*, MS Windows ME®, or MS Windows 2000*

e Microsoft Windows 95, Windows 98, Windows NT, Windows ME, or Windows 2000.
e 12 MB of RAM (minimum)
¢ 15 MB free hard drive space (minimum)

e Screen area: 800x600 pixels (or greater)

2.2 MS Windows Installation

The ACA is distributed as one compressed executable file aca.exe. To install the ACA to
your computer's hard disk, run aca.exe from a temporary directory on the hard disk. The
installation program asks for a destination directory as shown in the figure below. In most
cases, you will want to select the default choice, c:\aca, however, you may select any
location or drive. Click the Unzip button and all the necessary files will be expanded into
the selected directory.
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Selecting a destination directory for the ACA



2.3 Starting the ACA

Execute the file c:\aca\exlgui.exe to start the ACA program. Once the ACA finishes
compiling, the ACA's graphical user interface (GUI) will be displayed, as shown in the
figure below. The ACA's GUI contains pull-down menus and toolbar buttons for
performing actions. The Standard View features a split screen, which is used for
viewing the data and the overall data structure (the object/left pane of the split screen), as
well as for entering data (the Properties of Objects/right pane of the split screen). The
toolbar mirrors some of the key functions available from the pull-down menus. Toolbar
and menu selections will be "grayed out" and unavailable to the user when they are
inappropriate for the item highlighted in the active view (e.g., Standard View, report
view). Users can find an explanation of each toolbar button by holding the mouse pointer
over the button, causing a small "balloon help" window to appear. Note that a program
and icon group can be made using the procedure as described in the user's manual for the
computer's operating system (e.g., Microsoft Windows 95).
7-, Aur Compliance Adwvisor Yersion 7.4 H=] |
File Edt “iew Analvziz Wizardz  Utlitiez  Optionz  Window  Help

o 1 s O R N e e

Standard Yiew Q_I_XJ
Objectsz Froperties of object Installation Data
o % élnstallatiun Data ﬁx Inztallation Mame =
ﬁ s llnstallatiun [rata
gp 4 Library Data
| e _.,. Ex Mizcellaneous Installation Data
on What-if Scenarios !
€ Default Start Date for Emission Summaries
iJanuar}l 11393 j
€ Default End Date for Emission Summaries
| December 311338 =]
By Emizzions Summany - Facility Wide
! =

ACA GUI initial screen

2.4 Exiting the ACA

To close the ACA, select File | Exit from the main menu.



2.5 Bits and Pieces

e The ACA contains a large amount of built-in information known as library data. The
chemical, material, and control device information is contained in the core library data
file (library.oxl). The Regulation, Pollution Prevention, and Suggestions databases are not
contained in the core library data file, but can be loaded as needed via File | Load. Any
changes a user makes during an ACA session, including changes to the library data, will
be stored if the user saves an ACA file using the File | Save or File | Save as functions.
However, the original library data will be unaffected and will be available whenever a
new ACA session is started.

e Values may be specified in any set of units recognized by the ACA that are
dimensionally correct for a particular property. See Appendix A - Tips on Using Units in
the ACA for a list of units recognized by the ACA. The ACA contains a utility for
converting units, available under Utilities | Units Conversion Utility in the main menu.

o [f insufficient information has been entered to perform an analysis, the analysis ceases
and the ACA lists the missing variables.



3. Fundamentals of Using the ACA

This section discusses several basic concepts related to using the ACA. This section will
outline the user interface, the representation of data, data entry methods, user
extendibility, and the standard libraries.

Examples illustrating the use of the system have been included in Section 6. Example
Problems of this manual. The reader should refer to these examples in order to gain
additional insight into the information presented in this section. The examples do not
present a complete description of all the functions contained in the ACA. This
information is best learned through experimentation with the system.

3.1 Stardard View

The Standard View offers a simple interface for viewing and editing information. The
figure shown in the previous section, Starting the ACA, shows the three core objects of
the Standard View. Users view and edit installation and air pollution source information
with the Installation Data object, library data with the Library Data object, and air
pollution stream data with the What-if Scenarios object. Users can then run analyses
based on this information and view the results of these analyses in the Standard View.
More than one Standard View can be open at one time. Each time users select View |
Standard View a new Standard View will be opened. Each opened Standard View will
always contain the same information as every other opened Standard View. Opening
multiple Standard View screens is sometimes helpful for dragging and dropping
information between the opened views.

Except for the three core objects discussed above, all other data and data structures are
contained in a "slot." A slot can be an object, a list of objects, or a data entry slot. Objects
are data structures that typically represent something in the real world (e.g., pollutants,
pollution sources, and pollution control devices). Objects can contain data entry slots,
lists of objects, and sub-objects. The ACA is made up of a data hierarchy that begins with
the three core objects. All other information in the ACA is related to one of the three core
objects. The ACA represents these relationships graphically in the Standard View.

The Standard View is similar to MS Windows Explorer®. There are two sides to the
Standard View. The left side shows objects or lists of objects that are analogous to the
folders found on the left side of Windows Explorer. These objects or object lists can be
expanded or contracted to reveal more or less information about an object or list in the
same way that folders can be expanded or contracted in Windows Explorer. A plus sign
(+) to the left of an object or list indicates that this object or list can be expanded; a minus
sign (-) indicates that this object or list has already been expanded; and a small circular
bullet indicates that this object or list does not have other objects or lists associated with
it at the current user level. The Standard View depicts relationships between objects or
lists in the left pane by displaying and indenting "child" objects directly underneath the
associated "parent" objects. The figure below shows the chemical Acetonitrile, which is



an object contained in the Standard ACA Chemicals Library object list. Notice how all
the information is ultimately related to the core object type Library Data.
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Standard View

The right side of the Standard View, the Properties of Object pane, shows "slots" that
are analogous to folders or files found on the right side of Windows Explorer®. The ACA
displays slots associated with objects or object lists selected in the left pane of the
Standard View and the title of this pane will reflect the chosen object or object list.
These slots contain information that describes the selected object. Slots may be objects,
object lists, or data entry slots. Users can view and edit information contained in data
entry slots. The figure above shows some of the slots associated with the chemical object
Acetonitrile.

The toolbar icons B, 'H, and Bare used to control and indicate which panes are visible
in the Standard View. Users select the leftmost icon to display the left pane only, the
middle icon to display the right pane only, or the rightmost icon to display both panes.
The selected icon will appear depressed in comparison to the other two icons. In the
figure above, both panes (the rightmost icon) of the Standard View are selected.

The user level setting in the ACA affects the appearance of the Standard View. Users
may select from three different levels in the Options | User Level menu. These levels vary
in degree of detail presented. The ACA starts in the "novice" mode (Options | User Level |



Novice). This mode is the easiest to work with because it only presents the data that is
frequently required. The novice mode reveals the minimum number of slots required for
performing the majority of the calculations. The "intermediate" mode reveals a wider
array of slots needed for detailed analyses. The final mode, "expert," allows the user
access to all slots.

3.2 Slot Types

There are three types of slots in the ACA:
1. User-defined slots

2. Calculation slots

3. External slots

User-defined slots are parameters that typically are either entered by the user or would be
information the user might need to change occasionally. For example, when describing a
pollutant stream in the ACA the temperature of the stream is a value that the user would
normally supply and therefore is a user-defined slot. User-defined slots may contain a
default value or a default function that calculates a value. The value may or may not
affect other slots in the ACA. In any case, these slots are designated as slots that can be
changed by the user.

Calculation slots are parameters that, by default, are calculated by a function. These
functions may be dependent on other slots. Users must be very careful about modifying
calculation slots since they are not slots that users would typically need to change.
Calculation slots often either contain information that is a prime result of an analysis or is
a crucial parameter used in the calculation of other slots. The slot "stream gas density,"
also associated with a pollutant stream, is an example of a parameter that is a calculation
slot. The ACA has a built-in algorithm that will calculate the stream density based upon a
number of other slots, such as temperature, pressure, pollutant concentrations, etc. If the
user overrides this slot with a value, changes to stream parameters used in calculating
stream density would no longer affect the value displayed in the stream density slot. Note
that once a slot is overridden, with either data or a function, the user can revert back to
the default value by using the reset toolbar button (i.e., E) — this will reset a slot to the
default function or value.

Finally, external slots are parameters that are typically set by an outside action (e.g.,
executing one of the "analysis" options from the menu bar) or provided as built-in
information (e.g., the Standard ACA chemical library object list). External slots are very
similar to user-defined slots in that they can, and in some cases should, be modified.
External slots are distinguished from user-defined slots because of the slot's information
source rather than the types of actions that can be performed on the slot. There are
actually very few data entry slots that are external slots.



Users have the ability of modifying or replacing information found in almost all data
entry slots. Those slots that can not be modified are visible, but are inaccessible to the
user. Information can be modified or replaced whether slots hold information that is
calculated or is entered directly. For example, equations used to size control devices can
be changed, as can the equations used to determine the cost of control devices, or the
actual emissions of emission units. Users can override any slot type with either a user-
supplied value or a user-supplied function. After a slot is overridden, with either data or a
function, the user can revert back to the default value by using the reset toolbar button
(i.e., ﬁ) — this will reset a slot to the default function or value.

With all the possible combinations, the type of data found in a slot can become
confusing. Therefore, small icons are used to indicate both the originally defined type of
slot, and the type of information that is actually in that slot.

These icons are located to the left of each slot in the Properties of Objects window, and
are duplicated below with a brief discussion. Browsing the Properties of Objects
window for each of the objects contained in the standard library will conveniently
illustrate many of these notations. Holding the mouse over these icons in the Properties
of Objects window causes a small "balloon help" window to display a description of the
icon.

User-Defined Slots

e & This icon indicates a user-defined slot, set to a default value. A User-defined slot, set
to a default value typically starts out undefined since users enter information into these
slots. An undefined slot will contain a "?" in place of a value. An example of a slot that
would have this icon associated with it is the temperature of a pollutant stream before the
user supplies a value for the temperature. Once users enter a value or function, the slot
icon changes to one of the following two icons.

e & This icon indicates a user-defined slot, set to user-defined value. The "X" notation
that is associated with this icon indicates that the user has entered a particular value for
the parameter, and that the parameter is no longer set to the default value (which is
typically set as a "?"). Using the example of the temperature slot, this icon would appear
when the user specifies a temperature, such as 293 "K". Much of the built-in library
information in the ACA is stored in this slot type. Note that you can revert back to the
default state of this type of slot by using the reset toolbar option (i.e., cg) — in many
cases the default value for this type of slot will be undefined or "?".

o £fix) This icon indicates a user-defined slot, set to a user-supplied function. The "f(x)"
notation associated with this icon indicates that the value of this slot is calculated by a
function supplied by the user. For example, in the materials library users can enter an
equation to describe the density of the material (a user-defined parameter) as a function
of the properties of the individual components of the mixture. Note that you can revert
back to the default state of this type of slot by using the reset toolbar option (i.e., &)
— in many cases the default value for this type of slot will be undefined or "?".



Calculation Slots

o /% This icon indicates a calculation slot, value computed by default function. As the
image of the user is absent from this icon, the function used to define the particular
parameter is a default equation contained within the ACA. The user can modify this type
of slot by directly entering data or by supplying a function. For example, the mass-based
heat of combustion (e.g., "BTU/Ib") of a chemical is determined from the volumetric-
based heat of combustion (e.g., "BTU/ft*3") and the vapor density. If the user enters a
particular value for the mass-based heat of combustion of a chemical, the icon associated
with the slot will change to that for a calculation slot, overridden with a user-supplied
value icon. If the user modifies or replaces the equation with a different (user-supplied)
equation, then the icon associated with the slot would change to that for a calculation slot,
overridden with a user-supplied function icon. The explanation of the icons associated
with each of these cases is illustrated below.

o ) 8 This icon indicates a calculation slot, overridden with a user-supplied value. As
previously discussed, when a slot whose default value is computed by a function, such as
a chemical's mass-based heat of combustion, is replaced by the user with a particular
value, the definition of the slot changes to this category. This allows the user to determine
at a glance which parameters he/she has changed, the default designation of the slots, and
their new designation. The user can then determine the effect of any changes he/she may
have made on the results of the analyses. However, the red "X" is a reminder that this
type of slot is not typically something a user would change and that great care should be
exercised when modifying a calculation slot, value computed by default function. Note
that you can revert back to the default function/state of this type of slot by using the reset
toolbar option (i.e., cﬁ).

o M%) €fixi This icon indicates a calculation slot, overridden with a user-supplied function.
As previously discussed, the value of a calculation slots is, by default, computed by a
function (for example, a chemical's mass-based heat of combustion). If this function is
modified or replaced by the user, the definition of the slot changes to this category. This
allows the user to determine at a glance which parameters he/she has changed, the default
designation of the slots, and their new designation. The user can then determine the effect
of any changes he/she may have made on the results of the analyses. However, the red
"X" is a reminder that this type of slot is not typically something a user would change and
that great care should be exercised when modifying a calculation slot, value computed by
default function. Note that you can revert back to the default function/state of this type of

slot by using the reset toolbar option (i.e., E).
External Slots

e & This icon indicates an external slot, set to a default value. External slots are similar to
user-defined slots. Like user-defined slots, these slots typically start out undefined
because they are typically intended to be set by an external action or calculation and not
by a pre-defined equation. Once the value of this type of slot is set, its icon changes to
one of the following two icons discussed below. Note that you can revert back to the



default state of this type of slot by using the reset toolbar option (i.e., ﬁ) — in many
cases the default value for this type of slot will be undefined (i.e., "?") or a constant
value.

e ® This icon indicates an external slot, set to a value supplied by either an external
calculation or the user. The "X" notation associated with this icon indicates that an
external action, or the user, has entered a particular value for the parameter and that the
parameter is no longer set to the default value (which is typically set as "?"). Note that the
ACA does not distinguish between a slot that is set by an external action and one that is
set by the end user. You can revert back to the default state of this type of slot by using
the reset toolbar option (i.e., &) — in many cases the default value for this type of slot
will be undefined (i.e., "?") or a constant value.

e ®fix) This icon indicates an external slot, overridden with a user-supplied function. The
"f(x)" notation associated with this icon indicates that the user has entered a user-supplied
function for an external slot. Note that you can revert back to the default state of this type
of slot by using the reset toolbar option (i.e., ﬁ) — in many cases the default value for
this type of slot will be undefined [i.e., "?"] or a constant value.

It is important to note that whenever the value of a slot is changed, whether to a particular
value or to a function that is dependent on other parameters, all of the parameters that
depend on the changed slot will be updated automatically. By way of comparison, one
can compare this aspect of user extendibility to the operation of a spreadsheet. When a
particular cell is updated, all of the cell values that depend upon the value of that cell will
be updated automatically as well.

The table below provides a quick reference to the icons discussed in this section. A more
detailed discussion of how users can extend the ACA through the modification of slots is
presented in Appendix C - End-User Extendibility.

Icon Meaning
User-defined
slots
=4 User-defined slot, set to a default value
&, User-defined slot, set to user-defined value
& fix) User-defined slot, set to a user-supplied function
Calculation slots
fixl Calculation slot, value computed by default function
e, Calculation slot, overridden with a user-supplied value
D) S Calculation slot, overridden with a user-supplied function

External slots

[ External slot, set to a default value



M, External slot, set to a value supplied by either an external calculation
or the user

B External slot, overridden with a user-supplied function

Summary of icon slot definitions

3.3 Data Entry

Data is entered into the ACA to provide input for the ACA's analyses or as a way of
storing this information in a database. Data entry consists of modifying either objects or
data entry slots. Objects can be added to object lists, replaced by other objects, and
deleted. The types of data entry slots and the actions that can be performed on data entry
slots were described in the previous sections. The analytic features of the ACA are
described in greater detail in Section 4. Analysis Options of the ACA. These descriptions
in Section 4. Analysis Options of the ACA include the information requirements of each
analysis option.

Objects

Users manipulate objects through the add button =, dragging and dropping, and the
delete button #%. The usage of each of these object manipulation methods is discussed in
the paragraphs below.

The primary purpose of the add button Tis to add objects to object lists. To add an object
to a list, users first click on an object list in the left pane of the Standard View, then
click the add button to add another instance of that object (e.g., an emission source).
After clicking the add button =, a screen with a context relevant pick-list appears. Users

ak

select the desired object by highlighting it and then clicking . The figure below
shows an example where coal fired boiler is about to be added to the list of sources at an
installation.
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Adding an object to an object list

The add button #Fcan also be used to replace certain objects. If the add button Fis

available while an object is selected, then that object can be replaced by clicking on the

add button and selecting from the available objects. When objects should not be added or

replaced, either the add button will be unavailable or no objects will be displayed in the

pick list when the add button is clicked.

Objects can also be manipulated by "dragging and dropping" an object from one part of

the Standard View to another. A drag and drop is accomplished by clicking and holding
the left mouse button on an object, dragging it to the appropriate object list or object, and
dropping the object by releasing the mouse button. A rectangular box will appear around
an object list or object when a "dragged" object can be dropped there. When an object is

dropped on a list, the object will be added to the list. When an object is dropped on an
object of the same type, the object will be replaced. The figure below shows methyl ethyl

ketone being dragged from the standard chemical data library to an undefined

chemical/pollutant object. After this operation is complete, methyl ethyl ketone would
become a chemical included in the pollutant stream.
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When objects are added or replaced, either by the user or by the system, the new object is
either a copy of an object or of a link. A copied object is an independent object and
changes made to this object will not affect the object used to create the copied object. For
example, the Coal Fired Boiler added to the Sources at Installation object list from the
figure entitled "Adding an object to an object list" above is a copy of the Coal Fired
Boiler object. Changes to the copied Coal Fired Boiler object will not effect the original
Coal Fired Boiler object built in to the ACA. A linked object, on the other hand, is not
independent. Any changes made to a linked object will also be made to the object used to
create the linked object. For example in the figure above, the dragging and dropping of
the Methyl Ethyl Ketone object will create a link to the Methyl Ethyl Ketone object
found in the chemical library. Any changes made to the linked Methyl Ethyl Ketone
object will be duplicated in the Methyl Ethyl Ketone object found in the chemical
library. A linked object is designated graphically by a small arrow (=) on the bottom left-
hand side of the linked object's icon.

The delete toolbar button #is used to delete objects from the left-hand side of the
Standard View. Users can delete all objects except for some higher-level object types.
The deletion button will be unavailable for those objects that should not be deleted.



Data Entry Slots

Data entry slots contain text, numbers, times, dates, and logical data (e.g., true, false).
Numeric data entry slots often also have units associated with the numeric data. The units
are enclosed in quotation marks (e.g., "dollar/Ib"). Information is added to data entry slots
either by typing it in or by selecting it from a list. If a data entry slot contains numeric
data with units, both the value and the units must be supplied. Users are free, however, to
enter a wide array of units as long as the units are dimensionally correct for that slot.
Appendix B contains a list of units recognized in the ACA.

Information is entered into data entry slots either by typing information into the slot or by
selecting from a pick list. A slot with an associated pick list will have a small down arrow
key on the right side of the slot. Data entry slots containing dates or logical data always
have a pick list. Data entry slots without pick lists will scroll when information is added
beyond the length of the slot, and pressing the Enter key can expand these slots. Users
can perform standard operations, such as copy, edit, and paste, on information contained
in data entry slots. The figure entitled "Entering data in the Properties of Objects pane"
shows some of the data entry slots for the chemical object acetaldehyde. This figure
shows examples of data entry slots with text, logical data, numeric data with units, and a
pick list.
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Entering data in the Properties of Objects pane

The ACA has a built-in special utility to assist in entering dates into slots. Click on the
down arrow key on the right side of the date slot and a calendar appears. Click on << or
>> to change the year. Click on < or > to change the month. Click on the desired date in
the body of the calendar to select a specific day. See the figure entitled "Pop-up calendar
for entering date."
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Pop-up calendar for entering date

3.4 Basic User Extendibility

The information found in a data entry slot might actually be the result of a function.
Users can view the underlying functions of data entry slots by selecting the fbutton in
the toolbar to view both the functions and the values or the #button to view the
functions alone. The # button will toggle the view back to just values. Note that in the
figure entitled "Data entry slot values and functions" the ebutton has been selected. Also
note that the user level has been set to "expert" (Options | User Level | Expert) in order to
view the objects shown in the figure.
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Data entry slot values and functions

Users can obtain detailed information about a data entry slot by clicking on the toolbar
button @, The information includes the slot name of the data entry slot. The slot name is
required to create user-supplied functions that depend on that slot.

Icon Meaning
(i) Reveal detailed information about a slot

X  show slot values
Toolbar buttons

Users can edit existing functions or create new functions in the function view. The figure
entitled "Data entry slot values and functions" shows an example of the right pane of the
Standard View displaying both values and functions. The list of potential control device
options is generated after running the Apply Control Technologies analysis for a What-if
Scenario. Details of this analysis will be discussed in the "Apply Control Technologies"
Section. The data entry slot for Pressure drop will be used for a simple example of how
users can modify functions.

The function view for the Pressure drop data entry slot shows a small section of
computer code. This code is the function for pressure drop. In this case the function is a



simple if-then type statement and the value of the slot is dependent on the slot name
heat_exchanger efficiency. If a user had updated information from a vendor indicating
that the pressure drop should really be 22 inches of water for heat exchanger efficiencies
greater than or equal to 0.86, the user could modify the function to reflect this new
information. The figure entitled "Results from editing pressure drop function" shows an
edited function and the result this change had on the value of the Pressure drop data
entry slot. The icon showing the slot type also changed to indicate that a user-supplied

function had been entered.

This brief example and discussion only covers a very small portion of the user

extendibility options within the ACA. Appendix C - End-User Extendibilitycontains much

more detailed information on this subject.
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Results from editing pressure drop function

Recall that the toolbar buttons ¢ and &are used to set slots to unknown and to reset slots
to the default value, respectively. For data entry slots, setting a slot to unknown sets the
value to unknown and also removes any underlying function. For data entry slots with a
function, resetting the slot to the default value will regenerate the function and the value

calculated by the function.




g Warning:

If user-defined slots that begin with either a value or a function (i.e., slots
with the ®xor Efidlicons) are overridden by the user with either a new value
or a new function, then the reset button will NOT reset to the initial value
or function. Rather, it will reset the user-defined slot to the default value,
which is typically undefined (i.e., "?").

3.5 Standard ACA Libraries

This section considers the five standard libraries contained in the ACA:
e Chemicals Library

e Materials Library

¢ Control Devices Library

¢ Federal Regulations Library

e Pollution Prevention Library

e Suggestions Library

e Miscellaneous Object Library

These library objects are shown in the figure entitled "Library data types found in the
ACA."

Note that only the Chemicals, Materials, and Control Devices Libraries are loaded
automatically at program startup. The other three libraries can be loaded manually as
needed through File | Load.

Library data can be edited at will and changes a user makes during an ACA session will
be stored if the user saves an ACA file using the File | Save or File | Save as functions.
However, the original library data will be unaffected and will be available whenever a
new ACA session is started. Each library object contains at least one standard and user-
defined object list. A standard list contains the built-in library data and a user-defined list
is designed to store user additions to the standard library items.

Users can add new entries in the user-defined libraries either by creating a new library
item or dragging and dropping an existing library item into the appropriate user-defined
library list. To create a new entry into any of the libraries, the user first clicks on the
appropriate user-defined library list in the left pane of the Standard View, then clicks the
add button *Fto add another instance of that object (e.g., a new chemical object). After



clicking the add button, a screen with a context relevant pick-list appears (i.e., "select
type of obi'ect to create"). Users select the object shown by highlighting it and then

clicking .
The drag-and-drop method will create a copy of an existing object that the user can
independently edit. To create a new entry into any of the libraries using the drag-and-
drop method, the user first clicks and holds the mouse on the appropriate object they wish
to copy. Then simply drag that object to the appropriate user-defined library list in the left
pane of the Standard View and release the mouse to drop it onto that list. This new
object can now be edited by the user.
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Library data types found in the ACA



Chemicals Library

The Chemicals Library contains chemical properties for all of the hazardous air
pollutants (HAPs) listed in Title III of the Clean Air Act Amendments of 1990, as well as
the chemical properties of the criteria pollutants. The Chemicals Library is used to
define the components of air pollution streams; determine chemical emission inventories
on both a source specific and a facility-wide basis; assess applicable control technologies;
and check the applicability of regulations, pollution prevention opportunities, and
suggestions.

Materials Library

This library contains a few sample materials. The user can add materials to the library as
needed as previously described. The material property data is used to define the material
usage of air pollution sources; determine chemical emission inventories on both a source
specific and a facility-wide basis; assess applicable control technologies; and check the
applicability of regulations, pollution prevention opportunities, and suggestions.

Control Devices Library

The Control Devices Library contains all the air pollution control devices found in the
US EPA Air Pollution Control Cost Manual and a few other control devices specified
elsewhere. Each object in the Standard ACA Control Devices Library is a separate
control device. The figure entitled "Control Devices Library" shows the beginning of the
Control Devices Library and a few of the slots associated with the fixed bed Catalytic
Incinerator control device. The Control Devices Library is primarily used during the
Apply Control Technology analysis described in detail in the "Apply Control Technoligies"
Section. The ACA uses the methods and information found in the US EPA Air Pollution
Control Cost Manual when determining the costs of applicable control devices.
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Federal Regulations Library

The Federal Regulations Library contains five lists of built-in regulations: NESHAP,
NSPS, MACT Standards, Other Federal Regulations, and Facility-Wide Federal
Regulations. The Federal Regulations Library also contains two user-defined
regulation lists for emission-unit type regulations and facility-wide type regulations.
Remember that this library data will need to be manually loaded in order to have access
to it. Select File | Load | ACA Federal Regulations Database in order to load this library.
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Regulation lists contained in the Standard ACA Federal Regulations Library

Portions of the US Army Construction Engineering Research Laboratories' environmental
compliance assessment checklist manual have been incorporated into the Federal
Regulations Library. The manual, also known as The Environmental Assessment and
Management (TEAM) Guide, was developed for use by all DoD components to help
determine compliance with current environmental regulations. Information from the
TEAM Guide found in the ACA includes: the TEAM checklist ID, the summary of the
requirements for the individual regulations, and the reviewer checklist that accompanies
each regulation. Incorporation of the TEAM Guide in the ACA provides further context
for assessing the applicability of particular regulations. This information appears as a data
object associated with the corresponding federal regulation object.

Individual regulations are defined by specific properties that appear in the Properties of
Objects window, and by information contained in the Background Data, Applicability
Data, TEAM Cross Reference & Compliance Check/Data, and Compliance Data objects
as shown in the figure entitled "Data structure of a regulation" Each of these data objects
has unique properties, just as individual chemicals have unique chemical properties. It
should be noted that not every regulation will contain entries for the TEAM Cross
Reference & Compliance Check/Data object, as the TEAM Guide considers only those
regulations that have direct applicability to DoD facilities.
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Data structure of a regulation

The Federal Regulations Library within the ACA is used in determining which
regulations may apply to a specific source or sources. This is accomplished by identifying
those regulations that are not applicable to the source.

The ACA checks the applicability of regulations based on source type classifications
(e.g., BLIS Process Codes and SCC values), chemicals used in a process, chemicals
released during a process, facility ownership, and dates of construction, modification,
reconstruction, and start up. As discussed in the "Prototype Analysis" Section of this
manual, specification of these properties for a source facilitates the check for applicable
regulations.

Pollution Prevention Library

Pollution prevention (P2) strategies and alternatives form the basis for this library. The
user can explore details of various P2 strategies, including the cost, advantages and
disadvantages of a particular strategy, chemical emissions, and obtain reference citations
for further investigation of the strategies presented. The Pollution Prevention Library
within the ACA is used in determining which pollution prevention opportunities may
apply to a specific source or sources. Remember that this library data will need to be
manually loaded in order to have access to it. Select File | Load | ACA Pollution Prevention
Database in order to load this library.



Suggestions Library

The Suggestions Library provides the user with information on the control of nitrogen
oxides (NOx) and emerging VOC control strategies. The information presented with each
suggestion includes a general description of how the technology works, a discussion of
the applicability of the technology to the waste stream, a discussion of necessary stream
and operating conditions, and other information relevant to the technology. Remember
that this library data will need to be manually loaded in order to have access to it. Select
File | Load | ACA Suggestions Database in order to load this library.

Miscellaneous Objects Library

The Miscellaneous Objects Library provides the user with a place to store any ACA
data object for future reference. The ACA is distributed with two Operating Schedule
objects (i.e., "always on" and "On Monday — Friday 8hrs/day") which can be copied, as
needed, by the user to define how equipment is operated. The Miscellaneous Objects
Library is a good location for the user to store installation-specific objects that they may
want to reuse and are a different type of object than those in the other libraries.



4. Analysis Options of the ACA

While numerous calculations in the ACA are made "behind the scenes" (much like a
spreadsheet automatically re-calculates in the background), there are several other
specific analyses currently available within the ACA program. These analyses are
accessed via the Analysis menu within the main menu of the program as shown in the
figure below entitled "Standard Analysis options menu available in the ACA" Each of the
analyses generates a report. To control the amount of detail in the reports, the menu
selection Options | Report Level can be selected to be "Low," "Medium" or "High," with
low being minimal information, medium being an intermediate amount of information
and high being very detailed.
The standard analyses are listed below:
¢ Estimate Emission Rates
e Summarize Emissions

¢ Directly out of Emission Units

® From Stack (to Atmosphere)
e Apply Control Technologies
e Prototype Analyses

e Check for Applicable Regulations

e Check for Applicable Pollution Prevention Opportunities

® Check for Applicable Suggestions
This section will discuss the basics of these analysis options. In order to give the user

practice with these analysis options and the mechanics of entering data, example
problems are provided in Section 6. Example Problems.
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Standard Analysis options menu available in the ACA

4.1 Estimating Emission Rates

The Estimate Emission Rates analysis option estimates emission rates for many sources of
air pollution. The ACA can estimate emission rates for the following emission units:

e Aboveground Tanks

o Abrasive Blasting

e Asphalt Cutbacks

e Carpentry Operations *

e Clean up Materials

¢ Coal Fired Boilers

e Degreaser Operations

e Electroplating

¢ External Floating Roof Tanks
e Fuel Dispensing Facility

¢ Gas Fired Boilers

e Gas Turbine (IC)

e Graphic Arts / Printing

e Industrial Engine

e Internal Floating Roof Tanks
¢ Jet Engine Test Stands

e Loading Racks

e Medical Waste Incinerators

e Multi-Chamber Incinerators



e Natural Gas Prime Mover (IC)

e Oil Fired Boilers

e Petroleum Spill

e Single-Chamber Incinerators

e Solvent Spill

e Spray Cleaner

e Surface Coating

e Tactical Haulers

e Tank and Drum Cleaning

e Thermal Metal Sprayers

e Underground Tanks

e Waste Oil Fired Boilers

e Waste Solvent Recovery Operation

e Waste water Treatment Units

e Water Solvent Recovery Operation

e Welding #

e Wood Fired Boilers
“Not fully tested

The ACA calculates emissions by first estimating an emission rate (e.g., Ibs/hr) and then
using operating schedules to estimate emission summaries for any time period specified
by the user. This emission estimating method allows realistic calculations of daily,
weekly, monthly, or yearly emissions for all emission units. Users can input both actual
and potential operational data sets for all emission units and the ACA will use this

information to estimate both actual and potential emissions.

ACA emission estimates are based on data that is typically available or can be measured.
In general, source, operational, and material-specific data are required to make emissions



estimates in the ACA. The ACA uses internal algorithms based on standard emission
estimation techniques to calculate emissions. Most emission estimates are calculated
using the US EPA's AP-42 emission estimation guidance. If a user does not enter
information into a data entry slot required for emission estimation, the ACA will identify
the name of the required data entry slot and its location.

(& Note:

Caution must be taken when interpreting the hourly emission rates for
emission units that utilize AP-42 emission factors. These emission factors
are designed to estimate yearly averages and not hourly values. The ACA
makes these hourly estimates of emission rates to enable multiple
operating scenarios, but when looking at emission summaries for less than
one year, the limitations of the results should be considered.

As the data requirements for estimating emission rates are dependent on the type of
emission unit considered (e.g., gas-fired boiler vs. waste water treatment plant), the exact
procedure for entering data into the ACA will be a function of the emission unit.

However, the following are general steps that are true for most types of emission units:

1. In Standard View, select Installation Data. Then, add an emission unit to the
Installation Data | Sources at Installation object list and expand the Sources at Installation
object list and the emission unit object by selecting the Fbutton in the toolbar. The
figure entitled "Addition of emission unit for estimating emissions" shows an example of
this step where a surface-coating source was added to the Sources at Installation object.
Notice that the RBLC process code has already been set; the Actual Operational Data
and Potential Operational Data slots are attached but are empty, and the Attempt to
Estimate Emissions? data entry slot is set to False. See the screens that follow this
section for an example.

2. Set the emission unit data entry slot Attempt to Estimate Emissions? to True.

3. Review the other slots at the emission unit level for data that may be required for
estimating emissions.

4. Add as many operational data objects as needed to describe all of the modes in which
the emission unit operates. Make sure to add operational data objects to both the Actual
Operational Data object list and to the Potential Operational Data object list. Fill in
the data entry slots for each operational data object as needed. The figure entitled "Data
entry slots for operational data" shows data entry slots for the Surface Coating
Operational Data object. Do this by clicking on the Actual Operational Data slot in
the Standard View and clicking on the add button =in the toolbar. See the screens that
follow this section for an example.



5. Describe the operating schedule. This step is optional since it is not required to
estimate emission rates. However, this is a good time to enter this data, and an operating
schedule is required to perform the Summarize Emissions analyses. To describe an
operating schedule, select the Operating Schedule object and fill in the following data
entry slots:

¢ Schedule Name (optional but good for bookkeeping purposes)
¢ Schedule Start Date

¢ Schedule End Date

e Average Operational Time per Day

e Days Operating per Week

Note that by going to the "Intermediate" User Level (Options | User Level)
you are given the opportunity to enter daily operating schedules. In this
case, the data entry slots Average Operational Time Per Day and Days
Operating Per Week will be calculated by the ACA. The figure entitled
"Operating Schedule data entry slots " shows the data entry slots
associated with the Operating Schedule object in Novice mode. See the
screens that follow this section for an example.

6. Describe the material used by the emission unit and enter its usage rate (for some
emission units [e.g., coal-fired boilers], users can just enter in the summary material
information contained in the Materials Inputs object at the Novice user level and then
optionally enter in the actual material used at the Intermediate user level). To do this, first
select and expand the Materials Inputs object by clicking on it in the Standard View.
Next enter either the Mass Usage Rate or the Volumetric Usage Rate into the

o
appropriate data entry slot. Then add a specific material to the undefined ( 4 ) Material
object by selecting from the menu provided when you click on the add button (F) in the
toolbar. Note that not all emission units (e.g., a gas-fired boiler) will require the addition
of a specific material. Finally, review the other data entry slots of the Materials Inputs
object for additional data that may be required for estimating emissions. The figure
entitled "Materials Inputs object data entry slots " shows an example of data entry slots
associated with the Materials Inputs object. See the screens that follow this section for
an example.

7. Select Analysis | Estimate Emission Rates to perform the emission estimate analysis.

& Note:

Steps 5 & 6 are to be repeated for each operational data set that you added
in Step 4.
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When the emission estimate analysis is complete, three things will happen:
1. A report will be generated for each emission unit.

2. Estimated emissions are added to the Raw Stream and Stack Stream objects of
each operation data set in both the Actual Operational Data and Potential Operational
Data object lists.

3. Any errors, notes or warnings related to the analysis will be stored in a slot for each
operational data set.

/Important:
Be sure to read these reports as they contain important information.

The ACA Emission Estimation Report appears in a new window. If no required data is
missing, this report will contain estimates for most air pollutants the source emits. If a
necessary piece of information was left out, the report will contain an error message
directing the user where to provide additional information. The figure entitled "Emission
Estimation Report" shows an Emission Estimation Report generated for an example
benzene emission estimate from waste water treatment and an error message.
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Emission Estimation Report

The estimated emissions are also shown in the Pollution Concentrations object list
contained in the Raw Stream and Stack Stream objects. The Raw Stream object
represents the emissions that come directly out of an emission unit. A "raw stream" may
then pass through add-on control technologies before being emitted to the atmosphere
through a "stack." The Stack Stream object represents the actual "stack stream"
emissions to the atmosphere. A Pollution Concentrations object list has a Pollution
Concentration Data object for each pollutant reported. Each Pollution Concentration
Data object contains the emission rate of the pollutant and how this rate was determined.
The figure entitled "Example pollutant concentration list" shows benzene emission data
from a waste water treatment operation. The #icon associated with the
Chemical/Pollutant object indicates that it is a linked object. Any changes made to this




object would also occur in the benzene object contained in the ACA Standard Chemicals
Library.

The Stack Stream object is actually a carbon copy of the Raw Stream object unless
users override this relationship. Since the Stack Stream object is initially a function of
the Raw Stream object, all data entry slots associated with the Stack Stream object are
made unavailable to users to preserve this relationship. Users can override the
relationship between Raw Stream objects and Stack Stream objects by creating a new
"empty" Stack Stream object through the toolbar's add button For by dragging another
stream object onto the Stack Stream object. If another stream object is dragged onto the
Stack Stream object, the Stack Stream object will exhibit all the properties of the
dragged stream. For example, users could first estimate emission with the Estimate
Emission Rates analysis, use the calculated stream parameters to perform an Apply Control
Technologies analysis (see the "Apply Control Technoligies" Section), and then drag the
resultant stream object onto the Stack Stream object. Users can also enter actual
emissions information directly into the appropriate data entry slot. In either case, the
Stack Stream object would then represent the stream being emitted to the atmosphere.

7. Air Compliance Advizor Yersion 7.4

File Edit Yiew Analysiz Beportz ‘Wizardz  Uhlitiez  Option:  Window Help

slel=| | x| | _| |Ix&[% B
Standard View 2] x|
Objects Froperties of object Benzene emizzions data
o ] Type-dependent Properties :J ﬂx Chemizal/Paollutant
A W aztewater Type-specific Proj - ;
A — Cl ehzene
= g— Actual Operational D ata £
. MT £ “alumetiic Concentration
= Source Operational Data: un: I7 oo
M T :
@ E Hperstig checks & Mazs Concentration At GTP
- _?_ Raw Stream I?“”:'ﬁt g
& Un d St
i A= e  Mass Concentration Actual
= g— Follutant Concentratio I? b AT
¢h = eMmizzion ﬂx Mazs Flow Fate
& l 0.098875 "lb/hr
a —— Stack Stream
5 Copy of: Un-named Streal__ € Emission Factar R ating
: kd atenialz Inputs =
i @ Material Uzage Object <[ I -
] =— -
o 2= Puotential Operational Data = E"" A (e
| — I lI“! !.-’-‘-.F'dE and Waterd documertation

Example pollutant concentration list



The Estimate Emission Rates analysis fills out the data entry slot Errors, Warnings, and
Notes Report Generated When Estimate Emission Rates Was Last Run. This data
entry slot is contained in each operational data element and is available at the
Intermediate user level. As the name implies, this slot contains any errors, warnings, or
notes associated with the most recent execution of the Estimate Emission Rates analysis.

Additional Things to Try/Consider When Estimating Emission Rates

If, instead of estimating emission rates, you have source emissions data, you can simply
manually enter this data into the "Raw Stream" of each operational data set in both the
"Actual Operational Data" list and to the "Potential Operational Data" list. If you want to
enter the emissions by hand, then make sure that the emission unit slot "Attempt to
Estimate Emission?" is set to FALSE.

If you would like to view the algorithms for estimating emissions, then simply switch to
the show slot function mode and set the User Level to "Intermediate." Locate the slot
"Emission Rate Calculations Slot" at the emission unit level. You are also able to modify
these algorithms by going into the slot definition window and reprogramming as desired.
If you wish to modify the emissions, it is advised that you become familiar with the "End
User Extendibility in the ACA" — refer to Appendix C - End-User Extendibility of this
document.

Emission Unit Types That the ACA Can Estimate Emission Rates

Emission Unit Type Fully Can Be Edited Via the "Easily Viewable"
Tested Slot Format
Aboveground Tanks Yes Yes
Abrasive Blasting No Yes
Asphalt Cutbacks Yes No
Carpentry Operations No Yes
Clean Up Materials Yes Yes
Coal Fired Boilers Yes Yes
Degreaser Operations Yes No
Electroplating No Yes
External Floating Roof Tanks Yes Yes
Fuel Dispensing Facility Yes Yes
Gas Turbine Yes Yes
Gas Fired Boilers Yes Yes
Graphic Arts / Printing Yes Yes
Industrial Engine Yes Yes

Internal Floating Roof Tanks Yes Yes



Jet Engine Test Stands Yes Yes

Loading Racks Yes Yes
Medical Waste Incinerators No Yes
Multi-Chamber Incinerators Yes No
Natural Gas Prime Mover Yes Yes
Oil Fired Boilers Yes Yes
Petroleum Spill Yes Yes
Single-Chamber Incinerators Yes No
Solvent Spill Yes Yes
Spray Cleaner Yes Yes
Surface Coating Yes Yes
Tactical Haulers Yes Yes
Tank and Drum Cleaning Yes Yes
Thermal Metal Sprayers Yes Yes
Underground Tanks Yes Yes
Waste Solvent Recovery Yes Yes
Operation

Waste Oil Fired Boilers Yes Yes
Waste Water Treatment Units Yes Yes
Water Solvent Recovery Yes Yes
Operation

Welding operations No Yes
Wood-Fired Boilers Yes Yes

4.2 Summarizing Emissions

The Summarize Emissions analysis option is used to summarize all emissions (actual and
potential) for all of the sources/emission units that are stored in the Installation Data |
Sources at Installation.

When executing this analysis, you can select between the following options:

® Directly Out of Emission Units

® From Stack (to Atmosphere)

These two sub-analyses are similar in that they both present results in the form of three
reports that summarize:



1. The facility-wide actual emissions
2. The facility-wide potential emissions
3. The actual and potential emissions on an emission unit-by-emission unit basis

There are a couple of differences between these two sub-analyses. First, the "Directly Out
of Emission Units" analysis summarized the "Raw Stream" emissions. These emissions
are in each Operational Data set for each emission unit in the Installation Data |
Sources at Installation list. Meanwhile, the "From Stack (to Atmosphere)" analysis
summarizes the "Stack Stream" emissions that are also in each Operational Data set for
each emission unit in the Installation Data | Sources at Installation list. Secondly,
only the "From Stack (to Atmosphere)" analysis adds emissions data to the Installation
Data | Emission Summary - Facility Wide object. The "From Stack (to Atmosphere)"
analysis also adds emissions data to the "Emission Summary for Source" object that is
contained within each emission unit (note that you will have to set the Options | User Level
to "Expert" to see this data). When summarizing the emissions, the ACA also considers
the operating schedule for the Operational Data set.

The following general steps are required for the Summarize Emissions analyses:

1. Expand the Emission Summary - Facility Wide object contained in the Installation
Data core object by double clicking on it.

2. Enter data into the following data entry slots contained in the Emission Summary -
Facility Wide object:

1. Title of Emissions Summary (optional, but good for book keeping
purposes)

2. Begin Date for Emissions Summary*
3. End Date for Emissions Summary*

‘Note that you are not limited to any set time period. The default for these
two slots are taken from the Installation Data object data entry slots
Default Start Date for Emission Summaries and Default End Date
for Emission Summaries. Users can either edit the Installation Data
object defaults or the two slots contained in the Emission Summary-
Facility Wide object. In order to keep the emission unit-specific
summaries consistent with the facility-wide summaries, it is advisable to
edit the data entry slots contained in Installation Data object.

The figure entitled "Slots contained in the Emission Summary-Facility
Wide object" shows the slots contained in the Emission Summary-
Facility Wide object.



3. Make sure that the Raw Stream and Stack Stream objects have been defined as
described in the previous section, "Estimate Emission Rates."

4. Make sure the Operating Schedules object for all of the Actual Operational Data
and the Potential Operational Data objects have been defined as described in the

previous section, "Estimate Emission Rates."

5. Select either Analysis | Summarize Emissions

| Directly Out of Emission Units or Analysis |

Summarize Emissions | From Stack (to Atmosphere) from the Menu.
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When an emission summary analysis is complete, three emission summary reports will be
generated and displayed in separate windows. The reports summarize (a) actual and
potential emissions on an emission unit-by-emission unit basis, (b) facility-wide actual
emissions, and (c) facility-wide potential emissions. Each report shows the time period
covered for each emission summary, and if a necessary piece of information was left out,

the report will contain an error message directi

ng the user to where additional

information is needed. The following three figures show examples of these three reports.
Note that the information contained in the reports for these figures is from example
problem #5 in Section 6. Example Problems of this User Guide.
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Eenzene 909,200 "ka' l!

Facility-wide potential emissions report
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Facility-wide actual emissions report

The From Stack (to Atmosphere) analysis adds emissions data to the Emission Summary-
Facility Wide object. Both the Actual Emissions Summary and Potential Emissions
Summary object lists will be filled in with a Chemicals with Emissions object for each
pollutant emitted from the installation. Each of the Chemicals with Emissions objects
will display the installation-wide total emissions for a specific pollutant. The figure
entitled "Pollutant summary information in Emissions Summary - Facility Wide object"
shows the data entry slot associated with the object Chemicals with Emissions:
Cyclohexanone. The information contained in example5.ox| was used to generate this
screen. The From Stack (to Atmosphere) analysis also adds emissions data to the
Emission Summary for Source object that is contained within each air pollution source
object. However, the user-level must be set to Expert to see this data.
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4.3 Apply Control Technologies

The Apply Control Technologies analysis option will provide information on the control
technologies that can be used to control a user-specified air pollution emission. Users
describe an air pollution emission in the Size & Cost Air Pollution Control
Technologies object contained in the What-If Scenario core object. The analysis
requires data related to:

e the air pollution stream to control
e the annual hours of operation
e the desired reduction efficiency

The ACA will determine which control devices are applicable to a specific scenario and
estimate the size and cost (both capital and operating) of the applicable control devices.
The ACA can provide information on VOC control devices (i.e., carbon adsorption,
regenerative thermal incineration, recuperative thermal incineration, catalytic thermal
incineration, refrigerated condensation, and flares) and particulate matter (PM) control
devices (i.e., electrostatic precipitators, baghouses, cyclones, mist eliminators, and wet
scrubbers).



The ACA contains a large library of control technologies located in the Control Devices
Library object contained in the Library Data core object. All of the control technologies
in this library will be considered for each study. Note that the Control Devices Library
object contains both a list of standard ACA control technologies and a list of any user-
defined control technologies. The control technologies in the standard ACA control
technologies list are models based primarily upon guidance provided in the US EPA's US
EPA Air Pollution Control Cost Manual, William M. Vatavuk's Estimating Costs of Air
Pollution Control, Louis Theodore and Anthony J. Buonicore's Air Pollution Control
Equipment — Volumes I & 11, and the Air & Waste Management's Air Pollution
Engineering Manual. Other technical references were used (to a much lesser extent) in
these models and are typically referenced within the source code as needed. Many of the
source code equations are referenced, and since the source code can be viewed from the
ACA's graphical user interface, it is relatively straight-forward to follow the "flow" of the
various models.

The following general steps are required to size and cost air pollution control
technologies:

1. Expand the Size & Cost Air Pollution Control Technologies object contained in the
What-If Scenarios core object.

2. Enter data into the following data entry slots contained in the Size & Cost Air
Pollution Control Technologies object:

e Study Title (optional, but good for bookkeeping purposes)
¢ Yearly Hours of Operation

e Duty Cycle (this has a default that will appear after you enter data into
the Yearly Hours of Operation slot; however, it can be overridden)

The figure entitled "Data entry slots for Size & Cost Air Pollution Control
Technologies object" shows these data entry slots (note that the
information contained in this figure comes from data provided in example
problem #1 of this user guide).

3. Double click on the Stream to Control object contained in the Size & Cost Air
Pollution Control Technologies object to expand it. Then, enter information into the
following data entry slots:

e Temperature

e Pressure

e Either: Volumetric Flow Rate Actual OR Volumetric Flow Rate At STP
(not both)



e Moisture Content

It is also a good idea to enter data for all of the other data entry slots at this
level for which you have data available. Depending on the control
technology under consideration, some or all of these other slots may be
required. Users are notified if additional "undefined" data entry slots are
required when you attempt to run the analysis. The figure entitled "Data
entry slots for Stream to Control object" shows some of the data entry
slots for the information contained in example1.oxl.

4. Add a Pollution Concentration Data object to the Stream to Control object for each
chemical/pollutant that is contained in the stream. This is done by using the toolbar's add
button Fwhen the Pollutant Concentrations object list is selected.

5. Describe the Pollution Concentration Data object by performing the steps below:

Associate it with a chemical/pollutant. Select the undefined object
Chemical/Pollutant, then select the add button & on the toolbar and pick
one of the available chemicals. (Note that all of the chemicals that are
stored in User-Defined chemical database and the Standard ACA chemical
database are available from the pick-list.)

Enter one (and only one) measure of the pollutant's concentration’, namely
one of the following data entry slots contained in the Pollution
Concentration Data object:

¢ Volumetric Concentration

e Mass Concentration At STP

e Mass Concentration, Actual OR
e Mass Flow Rate

(&~ Note:

“If users enter more than one measure of pollutant
concentration they risk the possibility of these "co-
dependent" variables becoming inconsistent. The ACA
will, by default, calculate the other three measures of
concentration from the one that was entered (provided that
the pollutant stream's temperature, pressure and volumetric
flow rate are known, as well as the molecular weight of the
chemical/pollutant). To see the ACA calculated versions of
all of the measures of concentration, go to the
"Intermediate" User Level and view the disabled (grayed



out) versions of these slots. The Volumetric Concentration
data entry slot will not be calculated for pollutants that are
particulate matter (PM), as this measure of concentration
does not apply to PM pollutants.

(&~ Note:

Repeat this step for each Pollution Concentration Data
object added in the previous step.

The figure entitled "Pollution Concentration Data objects added to
Pollutant Concentrations object list" shows benzene and methyl chloride
Pollutant Concentrations objects and the Volumetric Concentration
data entry slot filled in.

6. Select the Emission Reduction Needed object contained in the Size & Cost Air
Pollution Control Technologies object and enter the percentage of VOC or Particulate

Matter reduction needed into the appropriate data entry slot.

7. Select Analysis | Apply Control Technologies.
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The results of this analysis are two fold:

First, a report will be generated that summarizes: (a) any missing data that is required for
any of the potentially applicable control devices, (b) which control devices are potentially
applicable, (c) the main reasons why any control devices were determined to be non-
applicable, and (d) cost and sizing data for each applicable control device. The figure
entitled "Start of Control Device Report" shows an example of the start of this report.
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Secondly, for each control technology that is found to be potentially applicable, an
instance of that control device will be placed in the Potential Control Device Options
object list contained in the Size & Cost Air Pollution Control Technologies object just
below the Emission Reduction Needed object. Users are encouraged to review these
instances (as one would a spreadsheet) and modify data entry slots to see how minor
modifications affect the size and cost of each control technology. If you would like to get
a summary report for the control devices in the Size & Cost Air Pollution Control
Technologies/Potential Control Device Options list at any time other than when the
analysis option is run, select Run User-Specified Analysis/Action from the "Analysis" Menu
and then type in "WriteOutControlDataInWhatIf" at the data entry window. The figure




entitled "Slots associated with Potential Control Device Options object" shows an
example of a potential control device list.
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If you would like to view the algorithms for each of the slots, then simply use the "Show
slot functions" toolbar button /.

More slots, which typically contain more detailed information or intermediate
calculations, can be viewed by switching to the "Intermediate" User Level from the
Options menu (Options | User Level). You are also able to reprogram any slot (except those
that are disabled/grayed out) by going into the slot definition window and reprogramming
as desired. If you wish to reprogram any slots, you should first become familiar with the
"End User Extendibility in the ACA" — refer to the "Basic End User Extendibility"
Section and Appendix C - End-User Extendibility in this User Guide.

In addition, the reader is urged to review the example problems #1 (gaseous emissions)
and #2 (PM emissions) in Section 6. Example Problems to better understand the data
required to model these two types of emissions.




Merged Pollutant Streams (New in Version 7.1)

Multiple pollutant streams can be combined/merged into one equivalent pollutant stream.
The ACA will automatically calculate the temperature, pressure, volumetric flow-rate,
and pollutant concentrations of a combined/merged stream if those corresponding
parameters are given for all of the individual streams that are being combined. This
feature is especially useful for exploring the costs associated with simultaneously
controlling more than one pollutant stream. The default stream type in the ACA is a

singular, non-combining stream (i.e. _) In order to replace the non-combining stream

with a combining pollutant stream (i.e., Irg ) the following steps need to be taken:

1. Select any singular, non-combining Stream object and then click on the add button
+in the toolbar. The Stream located in the What-If Scenario | Size & Cost Air
Pollution Control Technologies is a good example stream to work with.

2. Select "Yes" to replace the object (see the figure entitled "Replacing the default
Stream object" below ).

3. Select Create New from the Select Object to add pop-up window (see the figure
entitled "Selecting a new Stream object to add" below ).

4. By selecting the Combining Stream object from the pop-up window titled Select
type of object to create (see the figure entitled "Creating a new Combining Stream
object" below ) a multiple pollutant stream will be created.

5. Next, select the Streams to Combine slot/list of the Combining Stream object and
click on the add button ®Fin the toolbar to add (and then define) as many individual
streams as you wish to the new merged stream (see the figure entitled "Adding individual
streams to the new Combining Stream object" below ). These individual streams (see the
figure entitled "A Combining Stream object with component streams" below ) will be
combined to makeup the merged/combined stream. Keep in mind that the properties of
the individual streams need to be defined in order for the merged stream properties to be
calculated.
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4.4 Prototype Analyses
Check for Applicable Regulations

The Analysis | Prototype Analyses | Check for Applicable Regulations analysis compares the
emission units that the user has defined with the regulations in the ACA Regulations
Database. This analysis will rule out those regulations that do not apply to individual
emission units. A report is generated that summarizes the findings. The potentially
applicable regulations are listed with the emission units under the Potentially Applicable
Regulations object associated with each emission unit (which can be viewed at the
Intermediate user level). The ACA Regulations Database contains all of the NSPS,
NESHAP, and MACT standards, as well as the NSR/PSD and NSR/NAA federal
regulations.

The ACA defines potentially applicable regulations/emission unit pairs as cases where
the applicability of the regulation could not be ruled out. In the case of an emission unit
for which little information is entered, many regulations will be listed as being potentially
applicable. In order to take advantage of the ACA Regulations Database and comparison
checking, it is necessary to describe the emission units in as much detail as possible.



As this analysis is effectively based upon the "ruling out" of regulations, only a single
negative comparison is needed to indicate that a regulation is not applicable. While
numerous potential comparisons are made, the quickest ways to rule out regulations are
to specify:

e the BLIS Process Code (a default code is set for every emission unit)

e SCC values,

e construction, re-construction, modification, and start-up dates, and

e pollution concentration data

To perform this analysis, select from the menu: Analysis | Prototype Analyses | Check for

Applicable Regulations. An example using the Check for Applicable Regulations analysis is
given in example problem #5 in Section 6. Example Problems.

Check for Applicable Pollution Prevention (P2) Opportunities

The Check for Applicable Pollution Prevention Opportunities analysis option is similar in
nature to the Check for Applicable Regulations analysis. An ACA database of P2
Opportunities is compared with the emission units defined by the user. The ACA reports
any P2 Opportunities that could not be ruled out for the emission units specified. A report
is generated that summarizes the findings. The potentially applicable P2 Opportunities
are listed with the emission units under the Potentially Applicable Pollution Prevention
Opportunities object list (which can be viewed at the Intermediate user level).

The ACA defines potentially applicable P2 Opportunities/emission unit pairs as cases
where the applicability of the P2 Opportunities could not be ruled out. In the case of an
emission unit for which little information is entered, a number of P2 Opportunities will
be listed as being potentially applicable. In order to take advantage of the ACA P2
Opportunities database and comparison checking, it is best to describe the emission units
as completely as possible.

To perform this analysis, select from the menu: Analysis | Prototype Analyses | Check for
Applicable Pollution Prevention Opportunities. An example using the Check for Applicable
Pollution Prevention Opportunities option is presented in example problem #5 in Section 6.
Example Problems.

Check for Applicable Suggestions

The Check for Applicable Suggestions analysis option is similar in nature to the Check for
Applicable Regulations and the Check for Applicable Pollution Prevention Opportunities analyses
described in the previous section. An ACA database of Suggestions is compared with the
emission units defined by the user. Suggestions that could not be ruled out for the
emission units specified are reported by the ACA. A report is generated that summarizes



the findings, and potentially applicable Suggestions are listed with the emission units
under the Potentially Applicable Suggestionsobject list. The idea behind the Suggestions
Library is to provide a database of suggestions/ideas (other than pollution prevention
alternatives) that could prove useful to an environmental engineer in the course of
managing the emission units at a facility. Currently the Suggestions Library contains
"suggestions" on techniques to reduce NOx emissions for external boilers and a few
emerging VOC control technologies.

The ACA defines potentially applicable Suggestions/emission unit pairs as cases where
the applicability of the Suggestions could not be ruled out. In the case of an emission unit
for which very little information is specified, a number of Suggestions will be listed as
potentially applicable. To take advantage of the Suggestions database and comparison
checking, it is necessary to describe the emission units in as much detail as possible.

To perform this analysis, select from the menu: Analysis | Prototype Analyses | Check for
Applicable Suggestions. An example using the Check for Applicable Suggestions analysis
is given in example problem #5 in Section 6. Example Problems.

If additional detail and guidance is required for any of the prototype analyses, please
contact the program developers, as a draft tutorial and additional reports pertaining to
these analyses can be made available.

4.5 Run User-Specified Analysis/Action

The Analysis option titled Run User-Specified Analysis/Action is used to run any actions that
exists in the EXL source code, including those that are not already linked to a specific
menu option, as well as any user defined actions. Because the user of the ACA can
extend the functionality of this program by adding their own data structures, functions,
procedures and actions, this feature is the means by which user-defined actions can be
run.
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Refer to Appendix C - End-User Extendibility of this User Guide for
guidance on how to add user-defined actions to the ACA.

In order to identify all of the actions that exist in the ACA, you can select the menu View |
Advanced Views | Global Actions. Selecting this menu option will provide a long list of all
of the actions in the ACA (note that all actions in the ACA are global).

Any actions that are run from Run User-Specified Analysis/Action must be done at the risk of
the user. The developers of the ACA have made the tried-and-true actions in the ACA
available directly from the menu bar. It should be noted that some of the actions in the
ACA are actions that were valid for previous versions of the ACA and are no longer used
and could potentially cause havoc with your data. The bottom line is this: Be careful
running an action that you are not familiar with. The following are a some useful actions
that are not linked to a menu option but can be run from Run User-Specified Analysis/Action
and can be used with confidence:

English — This action will instruct the ACA to write out all output reports in English
units (e.g., "Ib", "BTU").




Metric — This action will instruct the ACA to write out all output reports in English
units (e.g., "kg", "Joule").

Reset_ ACA_Control_Library — This action will re-initialize the control device
instances that reside in the Library Data | Control Devices Library | Standard ACA
Control Device Library object. This action would be the shortcut method for resetting
all of the control device objects at once. While the user is encouraged to place any
customized control device objects in the Library Data | Control Devices Library |
User-Defined ACA Control Device Library, it seems likely that those in the Standard
ACA database could actually be versions modified by the end-user. Note that any
customized control technologies that are stored in this list prior to running this action will
be lost (to prevent this, copy them over to the User-Defined Library).

LoadACA_Chemicals — This action will re-load the original Standard ACA
Chemicals Library. Like the Reset ACA_Control Library action listed above, this
action is used to get the original ACA version of the database back. Caution should be
used in that any chemical properties that have been modified will be lost. Further, any
chemicals that have been added to the Standard ACA Chemicals Library will be lost,
copy any new chemicals over to the User-Defined Chemicals Library to prevent these
new chemicals from being lost.

WriteOutControlDatalnWhatIf — This action will write out a report that summarizes
the size and costing data for all of the control technologies that are listed in the What-If
Scenario | Size & Cost Air Pollution Control Technologies | Potential Control
Device Options list.



5. Using the ACA Wizards

The information contained in this section, which is also available from the Help | Tips on
Using the ACA Wizard menu option, provides help for the three ACA Wizards and the
Chemical Properties Conversion Worksheet.

5.1 Help for the Add VOC Chemical to User-
Defined Chemical Library Wizard

This Wizard allows the user to add VOC chemicals to the User-Defined Chemical
Library. The chemical properties that are required for costing and sizing air pollution
control technologies are the only chemical parameters that can be entered via this Wizard.
Additional chemical properties can be added later by editing the Chemical object
directly from the ACA's standard user interface.

For more information on the chemical properties listed here, including definitions, how
they are used in the ACA and how to obtain values, see the help option "Tips on
Obtaining and Estimating Chemical Property Data" available from the main menu under
VVHelp.||

Screen #1: Chemical Name Screen

The first screen of this Wizard will prompt the user for a name for the new pollutant -
please select a unique name.



Add Pollutant Wizard

The Add Pollutant *izard will quide you through the steps in adding a new
pollutant to the ACA's uzer-defined chemical library. vou will be azked to

define the most important properties for the new pollutant. When you are finished,
the pollutant will be automatically added to the librany.
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Screen #1 for Adding a VOC Chemical to the User-Defined Chemical Library Wizard
Screens #2-#4: Enter Chemical Properties Screen

The chemical properties that are required to calculate the cost and applicability of air
pollution control technologies should be entered on screens #2—#4. In order to investigate
all of the VOC control technologies, all properties must be entered. Listed below are the
various chemical properties that can be entered in these screens, as well as the air
pollution control technology calculations that require these parameters. For more
information on the chemical properties listed here, including definitions, how they are
used in the ACA and how to obtain values, see the help option "Tips on Obtaining and
Estimating Chemical Property Data" available from the main menu under "Help."

¢ Antoine Constants for Vapor Pressure (i.e., A, B, C): Refrigerated Condensers, Carbon
Adsorbers

e Boiling Point: Refrigerated Condensers, Carbon Adsorbers

e Critical Temperature: Refrigerated Condensers



e Diffusion Coefficient, Liquid in Water: Gas Absorbers

¢ Diffusion Coefficient, Vapor in Air: Gas Absorbers

¢ Gas Phase Heat Cap