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CHAPTER 1: INTRODUCTION TO CALCS

1.1 About Calcs

The COMPASS Emission Calculation and Process History (“COMPASS-Calcs” or “Calcs”)
module facilitates the collection, storage, and reporting of Air Emissions data, including
emissions inventory and calculations, and Title V permitting. Other modules of PDC’s
COMpliance ASsurance System (COMPASS) handle MSDS management, and other
environmental, health, and safety compliance needs.

Calcs incorporates data from such items as stream composition and process rate, and computes
overall emission calculations needed for reporting purposes. Once the data is calculated, it can be
automatically updated in the EI (Emission Inventory) section of COMPASS.

1.2 Manual Procedures Affected by Calcs

Maintaining Process Data from plant operations — manual procedures that have been used to
record process data from plant operations that are pertinent to emission calculations, such as fuel
usage, run times, and throughputs, would likely be discontinued in favor of using the Calcs
module, for the following reasons:

a. Although process data can be manually inputted into Calcs, many users find it more
convenient to export spreadsheets containing the previous year’s process data for Sources
of a particular type (e.g., Tanks), and then ask process engineers or supervisors to provide
the current year’s data. These updated spreadsheets can be imported into Calcs using
standard program features.

b. Process data that has been updated in Calcs can immediately be used to calculate and
characterize air emissions, because the “set-up information” for each Source’s calculation
regime, such as formulas, factors, and stream compositions, are usually defined in the
system and require no updates.

c. Calcs maintains process data in its database for every year that it was used, and enables
users to retrieve the data and the emissions that were calculated based on the data with
minimal effort. In addition, users can re-calculate emissions for prior years by changing
the process data for that year, applying, at their option, either currently assigned formulas
and factors, or the ones assigned in the previous year (unless they were deleted or
modified).

Calculating Emissions — the manual procedure for calculating emissions in CPC facilities, as in
most other plant where programs such as Calcs are not used, involves inputting process data into
MS Excel workbooks where the formulas, factors, and streams have been provided to enable a
calculation of air emissions. These workbooks tend to be calendar year-specific, complex, and
extremely large — factors that create special challenges for users in organizing, archiving, and
using them. They also present significant challenges to making alterations or updates because
calculation methodologies are not explicitly defined but, rather, exist in hidden areas that would
be familiar only to the workbook author, such as cell formulas, pivot tables, and macro code.
Because Calcs contains explicit and readily observable methods for calculating emissions and
speciating chemical-specific emissions from “Total VOC,” users generally find that calculating
emissions in Calcs offers a superior work process than XLS-based approaches.
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Responding to Emission Calculation Questions from the TCEQ - the manual procedure for
responding to TCEQ questions about how emissions were calculated usually involves a “cut and
paste” of data from one or more worksheets. The process of extracting portions of the data
contained in spreadsheets that contain macros and formulas can itself be very challenging, but
the major drawback for manually preparing responses to TCEQ questions is the fact that the
excerpted data rarely explains how calculations were done. Thus, CPC staff must describe their
calculation methods in e-mails or letters, which introduces the possibility of inadvertently
making an incorrect statement in such documents. Calcs provides a special “Emission
Calculation Parameters” report that can be produced for any Source, or group of Sources, with
little time or effort. That report presents the values of relevant process information used in the
calculation, the emission calculation results, and all aspects of the methodology, such as
formulas, factors, and stream compositions. In addition, this report always provides an accurate
summary of the methods and data that were employed in the calculation of emissions for which
questions have been raised, so there is no chance of erroneously explaining them to the TCEQ.

1.3 System Requirements

The following platform is strongly recommended to operate the Calcs application:
" Pentium Il PC running at 250 MHz. with 64 megabytes of RAM and 50 megabytes of free
disk space.
The following platform is the minimum required to operate the EI application:
" Pentium | PC running at 90 MHz. with 25 megabytes of free disk space and 32 megabytes
of RAM to obtain reasonable performance.
The following operating systems are supported:
" Microsoft Windows 95, Windows 98, Windows ME, Windows XP or Windows NT
Operating Environment, (all Trademarks acknowledged).
The following Database Management System (DBMS) software is supported for the
Data Repository:
" ORACLE 7.3 and higher, Sybase SQL Anywhere 5.5 and higher.

1.4 Installation Instructions

Directions for the installation are furnished in a separate document entitled “Installation
Instructions,” which is provided with this operations manual. Calcs should always be loaded onto
a local or network hard disk under the directory structure: <drive>:\... \PDC\ACM\CALCS. The
installation program creates this structure below the target installation folder chosen by the user.

The installation routine creates a COMPASS folder under the programs group on the Start menu
with the Calcs icon in place. Double click on the Calcs icon to enter Calcs. A login screen will
appear asking for your User 1.D. and Password.

1.5 Using Help

Help is provided on-line with Calcs and is as extensive as the printed documentation. The on-line
Help allows you to search by topic or keyword for the area in which you need help, and
categorizes and defines words and phrases, giving you a clear picture as to what you are doing.
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When you click on the Help menu item, a dialog box will appear with selections for using the
help features of the system. Users can search for a specific topic of interest using the Index or by
reviewing subject areas. Users may also review the version number of Calcs by clicking on the
submenu item About.

1.6 Technical Support of Calcs

Technical Support of the system is provided by PDC Corp. Please be aware that support
technicians will be handling many users, so you can help them by doing the following:

" Careful reading of printed and on-line documentation of the System. Please carefully read
this documentation to be sure that your question or problem has not been addressed.

" Make sure that the Data Sources section in your control panel is configured properly to run
the Calcs database, which is called ACM.db. If you are not using Oracle, then the drivers
for ODBC will also need to be loaded for proper program operations.

" If you are running on a Network, check with your system administrator to make sure your
workstation is configured correctly to run the program and connect to the database, and
check that you have the rights to modify a file in the drive and directory where Calcs is
loaded (namely, the database file ACM.db).

" If your issue is not addressed in the documentation and you are satisfied that your system
configuration is fine, feel free to call PDC Corp. Please have information about your
system, including Windows version and type of network.

1.7 Getting Started with Calcs

The installation routine will automatically create ODBC connection profiles, path adjustments,
and a COMPASS folder on the Start menu with an icon for the Calcs login screen. Click on the
Calcs icon to directly access the Calcs main screen.

1.8 Logging onto Calcs

When you click on the Calcs icon in the COMPASS folder, a login window entitled, Calcs
Emission Calculations Program will appear. If you are using an Oracle database, enter your User
I.D. and Password and select Oracle from the selection list, and then click OK. Otherwise, you
may leave the default entries alone and select SQLAnywhere from the selection list, and then
click OK. (See Figure 1.1)
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CALCS : Login

A Component of PDC's Compass2000 Suite i\ Y
p p WY

ACM-Calcz: Emizzion Calculations Program
. l 5.01

Proprigtay and Confidential Infarmation of PDC Corp.
Protected by the Copyright Laws as an Unpublizhed ‘work.

Uszer ID Idha

Paszzword I
Cancel

Database |ACM : SQL Anywhere ¥ |

Figure 1.1
1.9 Exiting Calcs

To exit out of Calcs back to the desktop, simply select the Exit icon, or choose the Exit selection
from the File menu. You will be presented with a confirmation of your choice, so select Yes.

1.10 Conventions Used in This Documentation

The Frame window is the main window in CALCS with a Frame toolbar (FrameBar) at the top
and an empty workspace. (See Figure 1.2). A user can open one or more windows in the Frame
workspace. These windows are called sheets.

EAEM—EaIcs Emission Calculations Program - 5] x|

File Process Reference Emissions Options Maintenance ‘Window Help

“m R % * B . & . B B & @

Facility Unit= Compounds  Etream Prop Unit!Streams Sources Farmulaz Profiles Calculate Inventory Exit

B o
Unit/ZEtreams Fources

L
Rlations Bick Edit

&

8

Import

Figure 1.2
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Each sheet is provided with a Sheet toolbar (SheetBar) at the top, and the workspace displays the
corresponding data. (See Figure 1.3)

M ACM-Calcs Emission Calculations Program

File Data Opbons window  Help

fit [ 2 ol BE . & - ™ H E & [+
Facility Lnit= Compaunds  Etream Prop Unit!Streams Sources Farmulaz Profiles Calzulate Inwenkary Exit
-8 ¢ B » &g Wk
Eave Save Az Erase Inzert Dieleke Print Claze

mndd,.-"Edit Stream Properties and Compositions - [New]

Enter lab/sample id | ~|

Sample description |

High heat value I Low heat value I_
{ HHV Btu/scf )

{ LHV Btu/scf )

Figure 1.3
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CHAPTER 2: CALCS OVERVIEW

2.1 Facilities

The Facility section of Calcs is the same as Facilities set up in the TaskTrakker module of
COMPASS. A Facility, in this case, is the site. It often uses the Account Number as the ID.
You may, upon entering Calcs, select a default Facility (site) to work with and define emissions
within that Facility. You may, of course, choose any Facility already set up in TaskTrakker to
work with, but you may not modify certain Facility data, such as account number, once the
Facility is updated in the Database.

2.2 Units

Units are generic process unit types, such as sulfur recovery units, tank farms, and powerhouse
complexes. You may select the Unit to work with in Calcs, and you may modify existing Units.
The same Unit may be used in multiple Facilities because it is a unit rather than a physical area
in a specific plant. Units are associated with process streams and emission sources in Calcs.

2.3 Compounds

You will need to define all chemical Compounds for emission calculation purposes. Compounds
are unique to Calcs because there is no corresponding entity linking the compounds to another
module of COMPASS.

Compounds are either single or multiple species compounds identified by a unique CAS Number,
which may be a real or “dummy” CAS Number. Most of the columns that are presented to the
user on the Compounds Detail screen contain physical/chemical data, such as molecular weight,
TVP, and the coefficients to be used for vapor phase speciation (i.e., 3 parameter equation
coefficients, 2 parameter coefficients, or vapor pressure — temperature data points for five
different temperatures). Columns are also provided for SARA and HAP chemical identification;
these “flags” are used under the Compound List icon to make compound lists that contain only
SARA or HAP chemicals. A Category column is also provided so that users can produce criteria
pollutant summary reports, as available under the Process Unit Reports on the Calculations
window.

2.4 Streams and Stream Properties

Streams and Stream Properties are unique to Calcs as you may add, modify, and delete existing
Properties. Stream Properties define each stream, which are contained under one or more Process
Units.

Stream properties may be used in emission calculations. Streams are generic liquid or gaseous
fuels, materials, or emission streams. A single stream may be used in multiple Facilities. Only
the data that will be used in a calculation formula is required to be filled in. For example, BTU
value of a stream is important for fuel streams, and it may be left blank in a tank or loading
stream.
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2.5 Sources

Sources are the sources of the emissions you will be calculating. Sources include boilers,
engines, flares, manufacturing process units, and other equipment as well as area sources that
generate air emissions. Unlike units and streams, sources are Facility-specific.

2.6 Emission Factors

You will need to define both the Emission Factors or Formulas and the corresponding equations
for the emission sources contained within each Facility. Only when these factors are defined will
you be able to calculate emissions.

2.7 Profiles

Emission Profiles are groupings of factors and formulas that are used to calculate a range of
contaminant emissions for a source.

2.8 General Equipment Information

You will need to associate Sources with emission Profiles prior to calculating emissions. This
task is accomplished under the General equipment information tab. Additional equipment
information and emission point parameters may also be stored under General equipment
information.

2.9 Menu Structure
2.9.1 File Menu

The File menu of Calcs only allows one selection if no screens are open, which is to Exit the
Calcs program. (See Figure 2.1) Use this selection when you are finished working in Calcs. After
opening a screen, other options appear, such as New, Run, Close, Save, Save As, Erase, Print
Preview, Print, and Print Setup, depending on the screen..

i ™

Facd-Calcs Emizsion
Heference
Al+F4 i

Figure 2.1
2.9.2 Process Menu

The Process menu in Calcs gives you direct access to the Emission Sources, Stream Properties
and Compositions, and Emission Source Profiles. (See Figure 2.2) This menu also provides
access to a feature, Copy Data To Another Year. This feature duplicates all process history
records for a user-selected base year to a target year. If, for example, there are twelve process
history records in the base year, one for each month, for a storage tank, then twelve records will
be created in the target year for that tank. If desired, a Scaling Factor may be entered in the Units
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window before using this feature. If the user enters a scaling factor of “0.5” for, say, Unit #2, and
the Copy Data To Another Year feature is selected, then all process history records will be
duplicated for the selected target year, but the process rate for all Sources that are located in Unit
#2 will be changed to a value that is one-half as large as the values in the base year. Manually
entered emissions may also be copied to a new year if this feature is selected by the radio button
shown near the bottom of the screen.

EAEH-EaIcs E mizzion Calculations Program

Eile | Process Beference  Emizsions  Ophions  Maintenance

Emizzion Sources Sources
: = Cuick Edit
Stream Properties and Campozsitions
o [ rpart

Emizzion Source Profiles
Copy Data To Another Year

You may use these

menu items instead of Figure 2.2
FrameBar icons '

2.9.3 Reference Menu

The Reference menu allows you to go directly to the various windows to set up Facility Data,
Compounds, Streams, and other data. (See Figure 2.3) The Reference menu is also where the
Contractor Leak data can be imported.

EAEH-EaIcs Emission Calculationz Program

Tt Facility Informatian
Facility Compounds
Urutz
Streams »

Emizzion Factorz
Yo may use thess TWF and W1 Wapor Yalues
menu item s ingead

Eguipment Leak Contractor Data  »
of Frameksar icons

Equipment Leak Reference Data »

Figure 2.3
2.9.4 Emissions Menu

The Emissions menu allows you to Estimate Emissions from the data entered and View those
Emission Results. (See Figure 2.4).

Emizzion Calculations Program

Heference | Emizzions Optiohz  Mainten

i Eztimate Emizsions
B Wiew Emizzion Resultz

Figure 2.4
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2.9.5 Options Menu

The Options menu within Calcs allows you to select a default Facility to work within. Once the
Facility is selected, you may only do data modification on equipment or sources within that
facility until you select another default facility. (See Figure 2.5).

E mizzion Calculations Program

Beference  Emiszions | Options  Mainks

L *37 o Setup. <

Figure 2.5 Select the

Aafanlt Fanil

2.9.6 Maintenance Menu

The Maintenance menu (Figure 2.6) has five options and is viewable only when all screens are
closed. Stack Tests has fields for entry of stack test results to be used later as a basis for
emission rates. Compound Lists are lists made by the user for emission calculation of only
certain compounds. Source Type Display allows rearrangement of the order of Source Types in
pick lists. Disable Formula Edit allows locking and unlocking of general formulas such as those
from AP-42. Cleanup Database is generally used after calculating emissions to remove streams
not used in the database, stream compositions not linked to a unit/stream, records showing zero
emissions, and emissions not linked to current accounts or sources.

Options | Maintenance  Window  Help
B Stack Testz . E
op Unit!Skre EDITII:IEILII"IIj Lists Profiles
Source Type Dizplay
Digzable Formula Edit
Cleanup Databaze

Figure 2.6
2.9.7 Window Menu

The Window menu allows you to manipulate the Data Windows into the structure you wish to
operate in Calcs. The Window menu also allows you to bring up the Toolbar configuration
window. (See Figure 2.7).

btionz  Maintenance ﬂindﬂw- Help
B . d Tile...
bp Unit/Streams Zan Cazcade...
Layer. ..
&rrange lcons
T oolbar
Figure 2.7
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2.9.8 Help Menu

The Help menu in Calcs gives you access to the on-line Help system and other information
relating to Calcs and COMPASS. (See Figure 2.8).

window | Help
P . Lontents Chl+F1
rees ! Ahout. .
Figure 2.8

2.10 Toolbar Configuration

Calcs has toolbars that are the quickest navigational route to different windows and areas of the
program. The Calcs FrameBar is the main toolbar that allows access to the various Windows.
The FrameBar is, by default, positioned at the top of the screen. The Calcs SheetBar is a
secondary toolbar that appears when each section window (sheet) is open. The SheetBar icons
allow you to add, modify, delete records, update your editing changes to the database, and exit
the window.

You may customize the toolbars by choosing the Toolbar selection from the Window menu. This
will open the Toolbar dialog box, where you may select the position of the toolbar relative to the
screen and whether or not to show the text displayed with the icon. (See Figure 2.9).

g Toolbar E

Move Hide |
C Left Select the options you need for the
" Right Done | -t Framebar and Sheetbar then click on
i Top Done
" Bottom
" Floating

¥ Show Text

|¥ | Frame Toolbar

Figure 2.9

2.11 Comments on Data Items

You may enter comments in the database about various entities and other elements of Calcs
wherever there is a Comments icon. Click on the Comments icon to open up a free form text box
that will allow you to enter pertinent information that may not be contained within a field listing,
or it will allow you to make notes to yourself or other Calcs users on the network.

Once finished entering the notes and/or text desired, click on the OK button. To clear previous
notes, click on the Clear Text button. To delete the entire comment entry, click on the Delete
button. To undo without saving what you are presently doing, click on the Cancel button.
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2.12 Steps in Entering Data into Calcs

In order for Calcs to work correctly and generate the emissions data you need for inventory
purposes, it is important that you follow these steps closely in entering and modifying data in
Calcs. In general, use the buttons from left to right. Also, ID number fields recognize spaces
and are case-sensitive. PDC recommends entering ID’s using all CAPs and no spaces, unless it
is necessary to duplicate a FIN. This practice will reduce the possibility of errors that are
difficult to trace.

Step 1:
Step 2:

Step 3:
Step 4:

Step 5:
Step 6:

Step 7:

Step 8:

Step 9:
Step 10:

Step 11:
Step 12:

Locate an existing Facility or create a new one.

Identify Units by either establishing new Units or by using the previously created
ones.

Enter and modify Compound data that will be needed for emission calculations.

Assign Stream Properties and create stream compositions from Compounds
previously entered. Calcs will automatically convert entered stream data into proper
standard units of measure, and it will notate the stream type. Alternatively, use an
existing stream type.

Associate process streams and Units in the Unit/Streams screen.

Create or modify emission Sources and define all types of equipment that create
emissions. Link the source to Units and Streams.

Enter stack test data from the Maintenance menu, if such data will be used in
emission calculations.

Create or edit an emission factor or Formula for each contaminant that will be
emitted.

Create a Compound List if desired.

Create an emission Profile, which is a list of Formulas or Stream Compositions.
Alternatively, use profiles that already exist in the system.

Link the Profile to an emission Source.
Estimate emissions with the Calculate screen, view and print reports.
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CHAPTER 3: CALCS ENTITIES

3.1 Operating Facilities

You may view and modify Facilities that exist in Calcs. Provided Facilities are resident in
COMPASS, they will also be present in Calcs.

To enter the Facility section of Calcs, select the Facility icon. This will bring up the Facility
Information window (See Figure 3.1) where you may add, modify, or delete Facility information.

Facility code:
Mame:
Company Mame

Plant Site Name

Plant Add Line 1
Add Line 2
Phyzical Location:

Mearest City
City:

SIC Code 1

Agency ID No_:

County:
Business Type:

UTH E Meter:
Plant Latitude:

!Edit Facility Information - [New]

< =l <
J
- I Humber of Employees: I—
-
I— Valid TNRCC Number: fes
z |
z |
E L
B |
- l— State: I_ Zip: I—
| Plant Telephone: I—
| UTH Zone: [
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Figure 3.1

Select the Facility ID Number
from the drop down list,
then fill out the data form

To select an existing Facility to modify, click on the drop down list on the Facility Code field.
You will be given your choice of current Facilities resident in the system. Clicking on the desired
Facility will fill out the data entry boxes with the currently installed data items for that particular
facility. Notice the vertical scroll bars on the right side of your screen that will allow you to view
the rest of the data.

Once an existing Facility is selected, you may make modifications to the data that is present.
Once you have made any modifications to the data, select the Save icon. This will update the
database. Note that clicking on the Save icon first will result in a dialog error box appearing
asking you to make a Facility selection first. (See Figure 3.2)

You must enter a
Facility Code to
proceed
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You may print the Facility information by clicking on the Print icon.

Once you are finished editing data in the Facility section of Calcs, click on the Close icon. This
will return you to the main screen. Be sure that you have saved changes to the database by
clicking the Save icon before closing.

3.2 Units

To enter a Unit, click on the Units icon. This will open the Add/Edit Process Units window.

To enter a new Process Unit, click on the Insert icon. This will open up a data box directly under
the last existing Unit and place the cursor in that box. You may enter the data as needed,
selecting the Save icon when finished. (See Figure 3.3)

Clicking on the Insert SheetBar
icon inserts a row at the bottom
of the form

_?':-:Add,.-"Edit Process Units

Search for Unit name:

Process Unit Hame

Process Unit Humber

Area

Scaling Fact|

=l

)

WCID LIMIT

7

WO LIMIT

o

0o

WLL UMITS

LL

WAINE LIMIT

<]

BUTAMNE-BUTENE FEED S STEM

030

FUELS BLEMDING UMIT

050

HEATIMG QIL LIMIT

1

MLET LIMIT

)

LARNATE

LANMATE

O 1 CRUDE UNIT

TRUCHK LOADING PROCESS LIMT

avo

I
»

Figure 3.3

You may delete an existing Process Unit by selecting the unit record you wish to delete. Click on
the Delete SheetBar icon and you will be asked to verify the deletion, so choose Yes. To print the
listing of Process Units, click on the Print icon. This will send the Process Units report to your

printer.

The Units screen includes a column called “Scaling Factor”. This factor may be used in
conjunction with another feature to copy all of the process history data for all sources from one
year to a future (or current) year. That feature is accessed by clicking on the Process menu, and

then clicking on the menu item called “Copy Data To Another Year”. (See Figure 3.4)

M ACM-Cales Emission Calculations Program

File | Proceszs Beference  Emissions  Options

“ Emizzion Sources 3

Streamn Properties and Compositions

Emizzion Source Profiles

Copy Data Ta Another 'ear

Figure 3.4
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If the Scaling Factor for, say, Unit #1 is “1” or is not filled in, and the “Copy Data To Another
Year” feature is selected, then all process history records will be duplicated for the selected
target year. If there are twelve process history records in the base year, one for each month, for a
storage tank, for example, then twelve records will be created in the target year, with exactly the
same throughput.

If the Scaling Factor for, say, Unit #2 is “0.5”, and the “Copy Data To Another Year” feature is
selected, then all process history records will be duplicated for the selected target year, but the
throughput for all tanks and loading racks that are located in Unit #2 will be changed to a value
that is one-half as large as the values in the base year. In fact, all Sources located in Unit #2 will
have their process or activity rate (e.g., fuel usage for combustion, flare gas burned for flares,
etc.), changed per the scaling factor.

Note that this feature does not scale emissions directly, only process rates. Therefore, the effect
on emission estimation is as defined in the estimation formulas. If process rate is an important
calculation variable (e.g., storage tanks), then the scaling of process rates will have a significant
effect. If the process rate is a minor variable, or if it is missing altogether from the formula (e.g.,
fugitive emissions), then the scaling of process rates will have little or no effect on emission
rates.

Click on the Close icon when finished editing the Process Units data to return to the main Calcs
screen.

3.3 Emission Sources - Quick Edit Screen

Users will note that there is a drop-down arrow located just to the right of the Sources icon.
When this arrow is clicked, the Quick Edit icon can be selected, which enables multiple sources
to be edited on a single screen. (See Figure 3.5)

M source Quick Edit

Facility |*/CO00032 | Type |COMBUSTION SOURCES | Unit |2l L -/ Year [1995 ﬂ
Op Compld| =rcid |begindate enddate noxht designrate Fuelusage |[Fuelunits cwvt_fuelusage|cvt_fue
WCOO0003E  [10HTROE4 |151/96 12531 196 o apa000 zcfH * 1999593188477 mmscfie
-
YCOoosa  10HTROB401 M /96 h 2§31 96 0 /2550 zcfH 311 992845253?|mm3cf.l’&
4| | I
Figure 3.5

3.4 Emission Sources

Emission Sources, or the producers of emissions, can be edited under the Sources section of
Calcs. To enter the Sources section, click on the Sources icon. This will open the Add/Edit
Sources window. (See Figure 3.6)
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B Add/E dit Sources

Facility Code |%CO0052 Source type

Equipment id | 4 Estimation Dates | =1

Figure 3.6

You must select the Source type to work with any Source on this screen. Selecting a Source Type

and Equipment ID will open up data entry fields. (See Figure 3.7 and Figure 3.8)

o Add/E dit Sources : 1T0HTROG4HC

Facility Code |“CO00SG - Source type |COMBUSTION SOURCES -
Equipmentid [10HTROGSHC  [[=] Delete | Estimation Dates [01/01/1596 - 12311996 | =] Delete |
EH General %Detail |

|General description |PYROLY ZER | L:j
Specific description
Unit {400 UNIT [~]
Profile |1 OHTROB4HT =]
Figure 3.7
EAdd!Edil Sources : 1O0HTROGAHC
Facility Code |%CO0058Q - Sowrece type |COMBUSTION SOURCES -
Equipmentid [10HTROG4HC | [=] Delete | Estimation Dates [01/01/1996 - 12311936 |=]| Delete |
B Geresl M} Detail
Manually Enter Emissions | Comment I
esign rate ﬂ mmBTWhr Potential horsepower !

uel type combusted  [HCN-0G [*] utilized horsepower |

uel uzage FE,?21 aa Cut fuel uszage th.BE mimsciiest

uel usage units ISCfH |:] Ligquid fuel used ! gals

stimation tlates [rmisasE [[=] - 25896 [ [=]  Potential operating hours [Fiaze

ays online EES Wilized operating hours 5424

urrent firing rale ﬁ.su ‘ mmBTUhr Nix load reduction factor ﬁ.DD
Figure 3.8

An emission source needs to be linked to a Profile that contains one or more emission calculation

formulas. These formulas are engaged during the calculation process.
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Sources may be viewed or edited one at a time on the Sources screen or in a group for a specified
time period and Unit, in the Quick Edit screen. Not all process variables are displayed on the
Quick Edit screen. In general, only the variable(s) that are likely to change from one year to the
next, such as throughput or fuel usage, are shown in the Quick Edit screen.

You may print the Source listing by clicking on the Print icon. This will send the Source report
to your printer. By clicking on the Comment button on the detail screen, you may make further
informational entries into the comment box. (See Section 2.11: Comments on Data Items)

Chapter 4: Source Types deals specifically with Source Types and explains each available
Source type and its corresponding data entry fields that become available upon selection. Sources
can be broken down into Secondary Sources, if desired. This would be done for any source for
which the emissions must be calculated using more than one formula.

An example might be a Loading Rack that has both working losses and blowdown losses, two
types of emissions that are calculated in entirely different ways. Reactor vessels used in batch
processes are often broken down into steps, and the emissions for each step are likely to be
calculated in different ways (e.g., temperature increase, loading of catalyst, mixing, etc.). These
steps can be identified as Secondary Sources, which can then be summed to the Primary Source
that represents the total emissions from the reactor vessel (i.e., all steps).

All Sources are automatically deemed to be Primary unless indicated otherwise in the Equipment
Maintenance window. This window is accessed by clicking on Options menu while the Sources
screen is open. Only the Account needs to be selected in the Add/Edit Sources window prior to
retrieving the Equipment Maintenance.

Each row in the Equipment Maintenance window represents one Source, as identified in the first
column of the screen display. The column located along the right margin is used to indicate if the
Source is “secondary” to a Primary Source. To indicate this, users click in this column and select
the Primary Source from the drop down list of all sources.

The Primary Source for which Secondary Sources have been identified is also highlighted, but
the same Source ID is selected from the drop down list for the Primary Source — i.e, it is a
primary source related to itself as a primary source. The actual summing of emissions from
Secondary Sources into Primary Sources is done from the Inventory window by clicking on the
Data menu item, and then on Sum Emissions.

The Equipment Maintenance window is also used to correct or change a Source Type for a
Source. This is accomplished by clicking on the second column entitled Source Type and
selecting the correct Source Type from the drop-down list. Specific and general descriptions for
Sources may also be edited in the Equipment Maintenance window.

3.5 Import Function

A third option is also available on most versions of Calcs, which is called “Import.” The drop-
down arrow to the right of the Sources makes this choice available. This function enables export
and import of the Sources data from an external file format, such as an Excel file. While many
file formats are available for users to export process data from Calcs, only the tab-delimited text
file format may be used to load data from an external file into Calcs.

ACM-Calcs—Manual-Chapter 4 Page 16



CHAPTER 4: SOURCE TYPES

4.1 The Importance of Source Types

Source types are the determining factor in many different areas of Calcs. Thus, it is important
that you fully understand each Source Type and its use. The Source Type does not need to be the
same as in the EI module.

Source Types define the equipment at the facility that generates emissions. All data entry screens
that require source types to be entered as data fields have a drop down list with all the available
source types. Select the one that fits with the data you are working with. Other data fields will
appear in the same form depending on the Source Type you select. The following specific Source
Type descriptions will give you an idea what data fields to expect upon that Source Type
selection. Estimation Dates, Days On-line and Operating Hours are available fields for all Source
Types.

4.2 Specific Source Types

4.2.1 Air Strippers

Air Strippers are devices used to reduce the VOC concentration in a process stream. The data
fields that are present with the selection of Air Strippers as a source type are as follows:

" Stream Processed " Sand Filter Effluent VOC Concentration
"Flow Rate " Outlet VOC Concentration
" Inlet VOC Concentration

4.2.2 Catalyst Handling Sources

Catalyst Handling Sources create emissions as a result of handling catalyst. The fields that are
present with the selection of Catalyst Handling as a source type are as follows:

" Catalyst Type " Unloaded Units
" Unloaded Amount " Percent Lost

4.2.3 Combustion Sources

Combustion sources are calculated emissions from heaters, engines and boilers. The fields that
are present with the selection of Combustion Sources as a source type are as follows:

" Design Rate

" Fuel Usage " Fuel Type Combusted
" Fuel Usage Units " NOx Load Reduction Factor
"Horsepower "Liquid Fuel Used (gallons)

4.2.4 Cooling Tower Sources

Cooling Tower sources measure the emissions from cooling towers due to system leaks or
chemical additives to the cooling tower water. The fields that are present with the selection of
Cooling Tower Sources as a source type are as follows:
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*Stream Processed *Flow Rate
*Plant Feed Amount (M bbls)

4.2.5 Drains, Sumps, and Junction Boxes

Emissions from Drains, Sumps and Junction Boxes are determined by emission factors. The
fields that are present with the selection of Drains, Sumps and JB as a source type are as follows:

® Stream Processed
" Number of Controlled Sources " Number of Uncontrolled Sources

4.2.6 Equipment Leaks

Equipment Leaks represent fugitive emissions. These emissions come from equipment like
pumps, compressors, flanges, and valves. Before you may add data under this source type, you
must have already set up the Leaks data in order for the stream name to appear in the drop down
list. For the information needed on Equipment Leaks, see Chapter 8: Equipment Leaks. The
fields that are present with the selection of Equipment Leaks as a source type are as follows:

* Monitoring Program
" Stream Name *VOC Percentage

4.2.7 ECC Sources

FCC Sources are Fluid Catalytic Cracking Units that have various emissions. The fields that are
present with the selection of FCC Sources as a source type are as follows:

" Type of Flue Gas "W1t.% Sulfur in Feed
" Fresh Feed Amount " Flue Gas/Coke Ratio
" Coke Production " Electric Precipitator & CO boiler?

"W1t.% Sulfur in Coke

4.2.8 Flares

Flares burn gaseous waste products from refineries. The fields that are present with the selection
of Flares as a source type are as follows:

" Type of Gas Flared " Quantity Flared
" Flare Efficiency " Flared Units
* Crude Processed " Processed Units

4.2.9 Loading Rack Sources

Loading Rack sources represent emissions due to loading losses from tanks, truck, railcar or
marine vessels. The fields that are present with the selection of Loading Rack Sources as a
source type are as follows:

" Product Type " Percent Control Efficiency
" Throughput " Saturation Factor
" Throughput Units "Max Temp
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" Average Temp " Max Vapor Press
" Average Vapor Press " Pumping Rate

4.2.10 Oil Water Separation

Oil Water separators receive the wastewater flow from process drains and junction boxes and
remove the oil from the wastewater. The fields that are present with the selection of Oil Water
Separation as a source type are as follows:

" Stream Processed " Separator Type
"Flow Rate

4.2.11 Spills

Some spills of VOCs result in emissions. The fields that are present with the selection of Spills
as a source type are as follows:
" Stream Spilled " Spill Units

" Spill Amount " Percent Vaporized

4.2.12 Storage Tanks

Storage tanks have emissions as the result of vapor displaced during transporting of volatile
liquids. The fields that are present with the selection of Storage Tanks as a source type include,
but are not limited to, the following:

" Product " Insolation Factor

" State "Wind Speed

"City " Pumping Rate

"Min, Avg & Max Vapor Pressure " Constant Level Tank (Y/N)

" Max Ambient Temp Tax " Constant Temperature Tank?

" Min Ambient Temp Tan
The fields on the Tank Data tab, such as diameter, height or length, and other variables change

depending on tank type. Floating roof tanks have an additional Tank Fittings tab for entering the
number of columns, hatches, etc.

4.2.13 Sulfur Recovery Sources

The fields that are present with the selection of Sulfur Recovery Sources as a source type are as
follows:

" Sulfur Recovery Efficiency Percent " Emitted Units

" Sulfur Produced "CEM Type
"Produced Unit " CEM Concentration

" Tail Gas Emitted " Type of Exit Flue Gas
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4.2.14 Wastewater Treatment Systems

Wastewater treatment system filters process wastewater from plant water runoff, including
equalization tanks, aeration tanks, clarifiers, dissolved air flotation units, lagoons, etc. The fields
that are present with the selection of Wastewater Treatment Systems as a source type are as
follows:

®" Stream Processed
" Flow Rate
" Flow Rate Units

4.2.15 User-Defined Sources

Enter the Source Type User-Defined if none of the other Source Types fit the description for
your specific equipment, or if the calculations for a particular source will be facilitated or
simplified by using the User-Defined category. When a user makes a new source and identifies
its source type as “User-Defined,” the General Description that is entered for that source will be
used by the system as a source type subcategory. Examples of such subcategories include:
Blowdown Losses, Reactor, and Process Vent. For each user-defined subcategory, the user can
customize the data element labels that will be used by the system on the Detail screen for all
sources that have the same General Description. Thus, when the first source of a specific user-
defined subcategory is created, the user creates data element labels that will be used for all future
sources of the same type and populates the data values, at the same time, on the Source Detail
screen.

For example, to add a new source called “Reactor 101” to the system, the user clicks on the
Sources icon to add the new source and enters the Equipment ID as “REACTOR101” (no
spaces). The Specific Description might be entered as “Reactor for Product XYZ.” The General
Description, which will serve as the source type subcategory, might be entered as
“ReactorXYZ.” Then in the lower portion of the screen, the user might identify (“label’”) the first
data element as “Reaction Time” with a unit of measure of “Minutes.” The second data element
might be labeled “Chlorine Used” with a unit of measure of “Pounds.” The third data element
might be labeled “Temperature” with a unit of measure of “Degrees F.” Note that some data
elements, such as Potential Throughput and Operating Hours, are pre-defined. Therefore, they do
not require adding a label to identify the data that is entered for these items. The user could enter
the values for these data elements at the same time that the labels are defined, but this is not
necessary. All fields need not be used.

When the Detail screen is saved, the user-defined source type subcategory called “ReactorXYZzZ”
will be stored in the system, much like a source type such as “Storage Tanks” is stored. The next
time a source is added, if the user selects ReactorXYZ from the drop-down list of General
Descriptions on the Detail screen, three data elements will automatically be presented to the user
for data entry (Reaction Time, Chlorine Used, and Temperature). Also, when a new Formula is
added on the Formula screen, if the user selects ReactorXYZ from the drop-down list of General
Descriptions, three data elements will automatically be presented to the user for use in the
calculation formula labeled: Reaction Time, Chlorine Used, and Temperature.

Because of the capability to scale throughputs of sources in future years from a base year
throughput and user-entered Scaling Factor, as explained in Section 3.2, it is advisable to use the
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throughput data element that is provided by the system instead of creating a new label for
throughput. However, if the scaling factor will never be used in connection with a User-Defined
Source, there is no reason to use the throughput data element instead of a data element labeled
“Throughput” that is created by the user. In some cases, such as in Loading Racks, a
conventional AP-42 calculation formula might be used for the working losses during loading and
a User-Defined “Secondary Source” (as discussed later in this manual) might be used, with its
own user-specified formula, to account for Blowdown losses. The working and blowdown losses
can easily be added together after calculations are done to estimate emissions for the entire
Loading Rack.
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CHAPTER 5: CALCS OPERATIONS

5.1 Selecting the Operating Facility

To select the desired operating, or “default” Facility, choose the Setup selection from the Options
menu. You will be presented a list to choose the desired Facility in which to work. (See Figure
5.1) This Facility selection will carry the desired Facility across Process Units and other entities.

M Select a Default Facility I

Select Facility |

GO218K  PDC AG CHEMICAL PLANT
- POC SPECIALTY CHEMICALS

Click on the desired
facility and choose
oK 0K Cancel

Figure 5.1

5.2 Compounds

A listing of Compounds and their related data can be edited by clicking on the Compounds icon.
This will open the Add/Edit Compounds window. (See Figure 5.2) You may add, edit, delete, or
print resident compounds.
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Search for ICumpuund j I
Multiple/Single Molecular (il
Compound CAS number  Species Weight Dengity (gm/cc) Ar

1 1-TRICHLORCETHAME (METHYL CHLOR: 00071-55-6  Single 1 33.DD|

12 2-TETRACHLOROETHAME 0007v8-34-5  Single D.DD|

1 2-TRICHLORCETHANE 0007S8-00-5  Single EI.DD|

J-DICHLOROETHAME 000vs-34-3  Single D.DD|
J-DIMETHYLHYDRAZIMNE 000s7-14-7  Single EI.DD|

2 3-TRIMETHYLBEMZEME 00526-73-8  Single 1 2D.DD|

2 A4-TRICHLORCOBENZEME 001 20-52-1 Single EI.DD|

2 4-TRIMETHYLBEMNZEME (PSELDCOCUMER 00095-E3-6  Single 1 2D.2D|
2-DIBROMO-3-CHLOROPROPAME 00096-12-8  Single D.DD|

2-DIBROMOETHARE (ETHYLEME DIERCMI 00106-95-4  Single EI.DD|

2-DICHLOROBEMZENE 00095-50-1 Single 147.01 |

2-DICHLOROETHAME (ETHYLEME DICHL 00107-06-2  Single EI.DD|

2-DICHLOROETHY LEME 00540-59-0  Single D.DD|

2-DICHLOROPROPAMNE 000vys-57-5  Single EI.DD|

2-DIPHENYL HYDRAZIMNE (HYDRAZCBENT 00122-66-7  Single D.DD| -
dl | _'l_I

Figure 5.2

To add a new Compound, click on the Insert icon. This will bring a blank field listing at the
bottom of the existing lists of compounds. Simply enter the data using the tab key to move to the
next field. When you have added the new compound, click on the Save icon. This will update the
database. Compounds are not related to any operating Facility; the same compound list is used,
or can be used, for all plants.

To delete an existing compound, click on the Delete icon. Be careful when you are deleting
compound records, as there is no confirmation window in this section. To print a listing of
compounds, click on the Print icon.

5.3 Streams

To work with Stream data, click on the Unit/Stream icon. Note that this icon is different from the
Stream Properties icon. This will open up the Add/Edit Streams window. (See Figure 5.3) It is
assumed that the Stream Property (i.e., “composition”) for any stream that will be added in this
part of the program already exists. (See Section 5.4 for adding Stream properties)

ACM-Calcs—Manual-Chapter 5

Page 23



Cleanup Streams I

1 Add/Edit Streams

Search for Stream name: ||

L = L A B e &

g
E

Stream name

Stream id

Unit

FY

Stream Compositi

1]

AT -ETR

LARMATE

ALOT-ETRM: STREAMFOR FI__|

WCHT STREAM - WOC

ICHT-STRM

LARMATE

ACHT-STh:  ACHT TANK STRE

ICID GAS STREAM

STRM-T

ACID LRIT

ACIDGASSES: ACID GASSES

DN 203 STORAGE

EM3ISTG

ADR LIMIT

1030 2M3 STG.

WD 2m3EN

[2hA3EN

ADR UMIT

1030 2M3 ST,

DN 2M3EMN SIDEDR AW

2m3BM SIDED

ADr UMIT

1038 2M3BR SIDEDRAW

DN BEMZENE STORAGE TARK

BZ 5T TK

ADR LIMIT

1056: BEMIEME STORAGE T

WD CAT BLEMD

CAT BLEMD

ADR LIMIT

1037: CAT BLEMD

WON CAT PURGE

CAT PURGE

ADR UMIT

1034 CATPURGE

WDn COOLING TOWWER

QCLT-040

ADN LT

10CLTO40: COOLING TOWER

WD CRUDE 2PR

CRUDE 2PM

ADR LIMIT

1050 MULTIPUR 2Pk

12 |ADN CRUDE CRESOL TH
13 |ADN CRUDE DM Tk

CRUCE CRESOL |ADM UMT
CRUDE DM TH  |ADM UMT
14 JADN CRUDE MG CRUDE RGH ADR LIMIT
15 |ADN CRUDE PM CRUDE PH ADR LIMIT 1029: CRUDE PM
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Figure 5.3
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The reason for the Unit/Stream selection is to identify all of the Stream Properties that will be
used in each process Unit in the plant. The stream properties are entered separately, as discussed
in the next section. There are two reasons for separating the streams from stream compositions in
the system.

1. First, when process history is entered for a Source (as described in Section 3.4 of this

manual), users are asked to identify the Stream(s) that are consumed in, stored in, or
used by the Source during the process history time period. Sources are related to
specific Units, just as the Streams are; thus, the system can provide a drop down list
of Streams for this selection that is limited to the Streams associated with the Unit in
which the Source is located. If there were no relationship of streams to units in the
system, then the drop down list could contain several hundred streams, or more, for a
large plant. Therefore, the Unit/Stream feature makes future use of the system more
convenient and greatly reduces the potential for error (e.g., selecting the wrong
stream for a Source). It also allows for calculation of emissions by unit.

Second, by separating stream compositions from streams, the user has more
flexibility in using Streams in emission calculations. For example, several Streams
can (and often do) reference the same composition; thus, if the composition changes
in some, but not all, units, the user can add one or more new compositions and relate
them to the Streams that have modified compositions (only). Also, if several Streams
reference the same composition, and the composition changes for all streams, the user
needs only make the change in one place, at one time, thereby reducing maintenance
of the system.

In short, the Stream and Stream Property concepts in Calcs is one example of using the power of
a relational database, much like the Formula and Profile concepts discussed later in this manual.
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The extra time that is spent in “set-up” for streams and compositions is more than offset by the
increased convenience and more powerful maintenance capabilities that result from this aspect of
the system. Streams, as well as Stream Properties (and many other system entities) are not
related to any specific operating Facility. Even though streams are related to Units, the Units
themselves can be generic, if the user wishes to set up the database in this manner. For example,
if a company has several gas processing plants that have Amine Units, the Unit called “Amine
Unit” can be entered only once, and an associated stream, such as “Amine Gas,” can also be
entered only once. This stream can be associated with Sources located in several different
operating Facilities.

To add new streams to the database, click on the Insert icon. This will open a field box at the
bottom of the current field listing where you may enter data. Much of the data to be entered in
the Streams window consists of drop down list boxes. Simply click on the drop down portion of
the box and scroll down until you find the desired entry. The Stream Composition is one such
drop down list.

You may also modify existing stream data by clicking on the field of the stream record you wish
to modify. Simply overwrite existing data or make another selection with the drop down field
listing.

After stream additions and modifications are done to your satisfaction, click on the Save icon.
This will update the database with your edits. To print the current streams, click on the Print
icon.

5.4 Stream Properties and Composition

You may work with Stream Properties and compositions by clicking on the Stream Prop icon.
This will open up the Add/Edit Stream Properties and Compositions window. (See Figure 5.4)

mndd,.-"Edit Skream Properties and Compositions - [1032]
Enter lab/sample id I'l 032 j
Sample description '_O BOIL WASTE TH
There could be High heat value I— Low heat value I—
many compounds ( HHY Btu/scf ) ( LHV Btuiscf )
for each MW liquid phase 580 CALC | MW vapor phase Fg.a? CALC |
Stream Property record - I
perty RVF, psia Composition phase I\-’apur 'I
LepertvinliB=loas I 33 Sulfur content in ppmw F-UU
MW Reference I F |1—
Temperature Sample date f2501 937
Data source or Lah PU PONT
Compound Concentration Units Cuvt_concentration Cut_units
|2M3EIN j|1 06785 |wt% j|1 06785 |Wl%
IEIENZENE ﬂP” &0 |wt% jpm 05 |Wl%
ICQF‘N = |pa0zz [t = |p.a02z it
IMGN = |p.nezs [t = |p.oezs it
|T2M2EIN = [pz27s8 [t = |pzzss it
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Figure 5.4
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When adding a new Stream Property, you may enter all of the compounds that are present in the
composition. Composition data is required for streams that will be speciated based on the weight
percent of components in the vapor phase, in which case the composition data may be entered for
the liquid or vapor phase of the stream. For streams that will not be speciated, such as a fuel for a
boiler, composition data is not necessary (but BTU value probably will be needed for a
calculation, which is also entered on the same window). To enter compounds for the
composition, simply make the selection from the drop down listing under the Compound section
of the screen. When you are finished adding the data, click on the Save icon. This will update the
database.

The accuracy of certain calculations, such as Stream TVP, will depend to a great extent on the
completeness of the composition analysis that is entered into the Stream Property. Hence, a
running tally of the percentage of total stream composition is displayed, in weight percent, at the
bottom of the screen while users input composition data. Note that a wide range of units of
measure may be used to enter compounds in the composition (e.g., weight percent, weight
fraction, ppm, etc.). When the Save icon is clicked by the user, all composition amounts that are
entered in units other than weight percent are automatically converted into weight percent.

To modify existing properties, select the property you wish to modify from the drop down listing
at the Enter Lab/Sample ID field box. Selecting one property from the list will fill out the form
with the data that has been previously entered. Simply make needed changes and click on the
Save icon.

You may also add or delete existing Compound records from each property. It is important that
you understand that the Delete icon is for this purpose, while the Erase icon is for the purpose of
deleting the entire Stream Property record.

When you are finished with modifications, click on the Save icon. If you wish to create another
unique property from the modifications you have just made, click on the Save As icon. This will
allow you to keep intact the existing record(s). You will be asked to enter a new ID code to
update the database. Once this code is entered and the database is updated, there will be a unique
property record similar to the one you used to create the new one, with the new data resident.

Liquid and Vapor Molecular Weight (MW) may be calculated on the Add/Edit Stream Properties
and Compositions window, provided that the data needed to execute the required computations
have been entered by the user (e.g., Reference Temperature for the Vapor MW computation).
Simply click the Calc button by either the liquid or vapor MW field. Message boxes will prompt
the user for missing data as required for the calculations. Alternatively, users can enter the
Liquid or Vapor MW instead of calculating the value.

Stream Properties are not related to any specific operating Facility, nor to any Unit. The
relationship of a Stream Property to a Unit is established when the user includes the composition
in a Unit/Stream. Because the physical/chemical data that comprises Stream Properties often is
communicated to the user from a sample analysis, the Add/Edit Stream Properties and
Compositions window includes data elements such as Laboratory Name and Sample Date, which
enable users to store the source of the analytical data as well as the composition.
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5.4.1 NY-=Stream Properties and Composition 4_

The CALCS module depends on Stream Properties information to determine emission rates of
the specific chemical constituents that make up a material. Each material may be defined in the
program by clicking on the Stream Properties icon on the main toolbar, as shown in Figure 5.5.

m & % # B .- & . d. B B B @& F

Facility Units Compounds  Stream Prop Unit!Streams Sources Eatch Formulaz Prafilez Calz Cont Inventary Exit

% = ~ B & = &

Zave Eape Az Erase Inzert Dielete MEDE Print Cloze

Figure 5.5

A material composition is referred to as a Lab/Sample Id. In the standard version of the CALCS
module, a drop-down list of Lab/Sample Id.’s is displayed from which the user selects one item
to edit or delete. In the New York version, due to the large number of potential materials
(>200,000 items), users enter the Lab/Sample Id that they wish to view, change, or delete next to
the phrase Enter Lab/Sample Id. If the material was previously entered, it will be found and
displayed. Otherwise, the program will assume the material will be added to the list.
Compositions may be updated automatically by using a feature that links to the “MSDS”

database, shown in Figure 5.6.

EAEH-EEIC: Emizzion Calculabions Program

File Data Option: Window  Help

i i % tf B . @# . Q. B =] = & Il

Facility Units Compounds  Stream Frop Unit'Sticams Fources Batch Formulaz Frafiles Calc Cont Inventory Exit
s = -
@ & 8 o B2 g [k
Save Save Az Eraze Inzert Dreleke MEDE Prink Claze

m#ddiEdil Stream Properties and Compozsitions - [New]

Figure 5.6

The Stream Properties icon is also used to display, add, change, or delete materials that are used
by continuous Sources, such as fuels, loading materials, and tank materials.
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5.5 Stack Testing

Stack Testing provides storage of data derived from laboratory analysis of streams, as well as
pertinent operating conditions data. To enter the Stack Testing portion of Calcs, click on the
Maintenance menu and select Stack Test from the list. This will open the Add/Edit Stack Testing
Information window. (See Figure 5.7)

r‘ﬂdd,."'fdit Stack Testing Information - [Mew]

Enter Facility code EEEEE | 5‘1“;;?;;';:3"2;‘;: :‘I:‘:I;W
Enter source type I j (1atm.}

Enter test id | ;I

Test description |

Equipment id I j Method I

Stack temp in °F I— Datasource or Lab I

MW of fluegas I— Date sampled I—

Stack gas velocity I— Dry basis flowrate I— scfim
[ ftizec )

Actual flowrate( acfm } I Wet basis flowrate I scfm

Feedrate to the unit I— Feedrate comments I

Compound DL BOL <Concentration Units Emissions { Ib/hr )

A !

Figure 5.7

The Stack Testing data entry window allows you to enter information after selecting the Facility
and Source Type via drop down lists. Enter the new Test ID and the rest of the relevant data
values. Near the bottom of the form is the Compound entry where you may enter as many
compound values for that test as needed.

Once you have entered the new test data, click on the Save icon. This will update the database
with the new test information. Minimum data requirements for a new stack test include Test 1D,
Test Description, Equipment (source) ID, and at least one compound.

To make modifications to an existing test, select the Test ID from the drop down list after
selecting the relevant Facility and Source Type. The previously entered data will appear, along
with the list of compounds. If you only need to make modifications and not delete any portion of
the compound record, simply make the necessary edits and click on the Save icon.

You may cancel certain compound entries by selecting the particular compound record and
clicking on the Erase icon. It is important to note that Erase clears the compound record, while
the Delete icon clears the entire Test ID record. Use the Delete icon only when you need to
delete the entire portion of data appearing on your screen.

You may also use an existing Test ID to create another similar ID by making necessary edits and
clicking on the Save As icon. This will open up a window asking you to name the new ID.
Remember that all fields of data from the previous ID that have not been modified will appear in
the new ID. Stack test data can be included in a calculation formula, as discussed later in this
manual.
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To print the Stack Testing Report, select the Print icon. To exit out of the Stack Testing area,
click on the Close icon. If any unsaved data remains on the entry form, you will be asked
whether you wish to update those records to the database.

5.6 Emission Source Profiles

Emission source Profiles identify the compounds emitted from a certain type of emission source,
as well as the methods used to calculate those emissions. Emission Factors are equations for
each compound emitted during a process. A Profile is a group of these factors used to calculate
all emissions for a particular source type; the profile can also include instructions for speciation
of Total VOC into constituent compounds based on their weight percent in the vapor phase.

To enter the emission source Profile area of Calcs, click on the Profiles icon. This will open the
Emission Source Profile window. (See Figure 5.8)

E%Emissinn Source Profiles - [New]
Select source type |COOLING TOWER SOURCES |
Enter profile id I j

Profile description I

Use vapor phase Iﬁ
composition h

Estimation method |

=]
Speciation I j

Compound Methodiype Methodcode Stack Test/Multiple Species Ef

Figure 5.8

You will need to first select the Source Type with which you wish to work. Then you may add a
new Profile ID or select an existing ID to modify current data. Enter the Profile Description in
the field directly under the ID field. The user includes the instruction of whether or not to use the
vapor phase composition for speciation by making the appropriate entry on the screen. If this
question is answered “no,” then the composition that was entered in the Stream Property will be
used without conversion to the vapor phase (i.e., liquid phase weight percent will be used for
speciation). If, for example, a user wishes to perform calculations for wastewater discharges
along with air emissions, then a Profile can be included with this question answered “no” for the
wastewater calculations.

When you click on the arrow for Estimation method, a drop down list appears where you can
choose from Emission Factors — Site-specific, Emission Factors — General, or Manually Entered
Emissions.
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After choosing one, a dialog box appears with Factors, or Compounds, relevant to that Profile
record. Select the Factors needed for the data you are working with. (See Figure 5.9)

Gonorol EmpsionFactors |
Select All | Clear All | oK | Cancel

Compount Ef code Ef de=ecription fe

[ 1-DICHLOROETHAME k= feomb-1 00 TEST wE

A 2 2-TETRACHLOROETHARE EFCONMB-0Z2C  [TEST

ILCETALDEHYDE CHIMWE EFCOMB-26 Fuel =z

BENTENE EFCONMB-27 Fuel ga=

CHRORMILK COMPOUMNDS EFCOMB-18 Fugsl gz, Cramidm

ICHROMILIMW COME OUMDS EFCONMB-25 Fuel gas

co o1-Co GO FAC C1

o o5 FACTORFOR C3

e EFCOMB-I Gas Fired, =10, Ct =

! 4l | p[

Figure 5.9

Another dialog box also appears when you click on the Speciation drop down field list. When
you select one of the entries from the list, a window entitled, Multiple Species Compounds,

appears. (See Figure 5.10)

Select a multiple species compound:

CADMIUM COMPOUNHDS S
CATALYST (ALL TYPES)
CHROMIUM COMPOUNHDS

COBALT COMPOUNDS

DUPONT TOTAL WOLATILE EMISS
LEAD COMPOUHDS

MAHGAHESE

MERCURY COMPOUHDS

HICKEL COMPOUHDS ;I

0K Cancel |

Figure 5.10

You may click on the desired item. Compositions may be entered directly from a pre-defined
Stream Composition by selecting Using Stream Comp from the Speciation drop-down list.

To save the existing Profile record, click on the Save icon. If you made changes to existing
records, you may also click on the Save icon to update that particular record, or you may save
those changes to another, unique, record by choosing the Save As icon and naming the new
record.
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If you are making changes to the compound listing under the Profile record, and you wish to
delete a compound entry, select the desired compound and click on the Erase icon. This will
delete that specific compound from the Profile ID. Remember that clicking on the Delete icon
will delete the entire Profile ID record, so use that icon only when needed.

To print the Profile report, click on the Print icon. This will present the user with three choices
for printing out the profile information:

(a) print the profile on the display screen only.

(b) print all profiles stored in the database.

(c) print all profiles listed by site.

To exit out of the emission source Profile area, click on the Close icon. If there is any unsaved
data, you will be asked whether you wish to update the database.

Profiles may be assigned to a Source in one of two ways, as explained in the following
paragraphs:

1. While the Profiles detail screen is open, users may click on the Link Sources icon or
the Options menu located at the top of the screen and select Link Sources. This will
open a screen in which Profiles and Sources are displayed in separate windows, and
users may “drag and drop” the desired Profile to the appropriate window to save this
link. (See Figure 5.11)

Update equipment profile I
Select Profile I Linked Equipment
Search: || Eqquip I Ecquip Hame:
10HTROES [20M PrROLY ZER Eoalledor pebPDREL L AR
||1IJHTREIE4H( SO PYROLY ZER FIRING HCN-0G
I1IJHTRDE40( DM PYROLY ZER FIRING OFF GAS
1-COMBS  [COBUSTION PROFILE 4 I | _’II
CVN-PRO ROFILE FOR DOV HEATER
ESP-05 BCILER B-7 Unlinked Equipment
FSP-06 [LOGER 1 Eearch: |
EEE-E; iigiEN;ENERAL HEATER PROFILE, =0.2 soin ol -
- — B 053COMO13 MO, 1 RECYCLE COMPRESZOR
E=P-1 BP-42, GEMNERAL HEATER PROFILE, 10~
05COMO14 MC. 2 RECYCLE COMPRESSOR
FSR-2 P-42 GEWERAL HEATER PROFILE, =10— TR T T ]
ESF-3 BP-42 GERERAL HEATER PROFILE, 0.3~ !
Ezra B FROFILE OSCOMOTE MO, 2 PURGE COMPRESSOR
Esrs [EP-22,Generl Low Now Heelers, =100, | [W2COMUTT (MO, T MAKEUR COMPRESSOR
FRO-C1 o1 PROFILE WITH COMBINED COMPoUN | PMED30  RESCO INCINERATOR |
hd fE b
Hote : Double-click or Drag an equipment row to move it from Unlinked to Linked lists or viceversa.
OK I Cancel | Apply |
Figure 5.11

This screen also enables users to view the currently-assigned Profile for all Sources.
A Profiles report is also available under the Options menu selection to enable a
detailed review of Profile links to Sources.
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2. While the Sources Detail screen is open on the first tab, users may click on the
Profile data entry item and select from all Profiles that have been created for the
selected Source Type to link the Source to a Profile. (See Section 3.4)
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CHAPTER 6: EMISSION CALCULATIONS

6.1 Formulas

Formulas are the building blocks of the Emission Source Profiles in Calcs. To create a formula,
you manipulate the objects you have at your disposal, including data elements, values, and
mathematical routines. Once these formulas are created, they may be used in multiple instances
(i.e., profiles) to calculate emissions. Should it become necessary to modify the formula, it can
be changed in one place at one time, and all profiles that reference the formula will instantly be

updated.

To enter the formula area of Calcs, click on the Formulas icon. This will open the Add/Edit
Emission Factors and Formulas window. (See Figure 6.1)

:1% Add/Edit Emission Factors and Formulas - [New]

Columns

Column labels

Select source type ISTORAGE TANKS =l
Enter factor id I j
Specific Description Type of factor:
General description j & General
" Site Specific
Compound j
Emigsion factor EF unite I - l E(I';I:Ii:;ionl Type:
-1 ual
Data source " Magimum

Columns to incl

STREAM_MASTER.tempf_std in _F i’
STREAM_MASTER.tup_std in psia
TAHKS.atmospheric_press_pa in psia
TAHKS.avg_clingage_fac_cin -
TAHKS.brir_vent_pr_setrange in -
TAHKS.column_diameter_fc in -

TAHEE nnnct lanal #lr far in LI d I

atmospheric_press_pa
avg_clingage_fac_c
brtr_vent_pr_setrange
column_diameter_fc

Formula for estimatina E _Ib/hr

ATMOS] « | | Stream Data [~
AVERAC Stack Test* |

e o] e ] -
o I |

Emked Formula |

You may use these buttons
like you would on a calculator

lude

ef *

Bl
El

Figure

6.1

To add or modify formulas, you must first select the Source Type for the formula. If you are
adding a new Factor or formula, enter the new formula name in the Factor ID field. If you are
modifying an existing Factor 1D, select that ID from the drop down list box. Once the Source
Type and Factor ID (to be modified) are selected, the form accepts data in all other data fields.

(See Figure 6.2)
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i* mdd/Edit Emission Factors and Formulas - [PRSH WT]
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» |work_loss_prd_fac_kp)+(0.0226% _exp{{vp_pr_dly_avig_sftmp / (atmospheric_press _pa -
"1 |vp_pr_diy_avig_: 0.63)°f_exp( di _d .73y f_exp(vp_sp_outage_hvo,0.51) *f_exp( di
[
Figure 6.2

The Columns box provides the variable building blocks for your formula. To enter one of those
variables, you will need to double click that variable to add it to the formula. The mathematical
tools to the left are there for you to manipulate the variables into the formula you need. Simply
click on the calculation function you need for that particular variable. Some formulas are quite
complex and may involve many variables (e.g., storage tank variables).

The Source Type called User-defined is a special case for developing Formulas. That is because
the User-defined Source data table is actually a generic spreadsheet-type table, in which the user

defines the labels for data elements. The General Description field is used as a Source Type
subcategory for User-defined Sources.

When the user selects the User-defined Source Type in the Add/Edit Emission Factors and
Formulas window and then selects a General Description from the drop down list, the windows
on the screen appear slightly different but work the same way as for other Source Types. The
Column Labels window on the right side of the screen displays the user-specified data element
labels, while the Columns window on the left side of the screen displays the actual column
numbers (i.e., from the data table). The user double-clicks on the column numbers in the
Columns window on the left side of the screen to add a variable to the formula. (See Figure 6.3)
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| Add/Edit Emission Factors and Formulas - [Nev]

By clicking on the Embed Formula button, a Formula Picklist is accessed showing previously
defined formulas that can be add to a new formula. Click OK after your selection. (See Figure

6.4)
EFurmula Picklist x|
Formula 10 Description =
OFL4AMOx LRARCINLS, TARNK FLARE
MOFLSAC0 FROLY ZER DIAMIME FL CO
MOFLSAHCK P ROLY ZER DIAMIMNE FL HCM
[MOFLSAMHS P ROLY ZER DIAKMIME FL RHS
HOFLSAMOR Dilabd FL MITR COR MOX
Fo1 4R ¥MECH FOT4RY FACTOR FOR METHARMD lhad
Ok | Cancel I
Figure 6.4

To exit out of the Emission Factors window, select the Close icon. This will take you back to the

main Calcs screen.

6.2 Estimating Emissions

The Estimate Emissions windows allow you to build the reports with which to view an estimated
Emissions list. To enter the Estimated Emissions window, click on the Emissions menu, and then
select Estimate Emissions. Alternatively, click on the Calculate button. (See Figure 6.5)
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== Estimate Emissions
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KN KN — i | =]
[~ User-Defined Report Heading

Figure 6.5

You must select Source Type, Equipment 1D(s), and the Begin-End date range to establish the
necessary parameters for emission estimation. Source data, such as fuel usage, pertinent to this
date range will be utilized in the emission calculation procedure.

You may click on the Up/Down arrows that appear on the right side of the date entry windows to
change the Year, Day, and Month, after clicking in the appropriate area of the Begin/End data for

the change. The begin date will automatlcally default to January 1" of the preceding year, while
the end date will default to December 31" of the same year.

You may specify a Begin-End date range that is longer in duration than the date ranges used for
source data. For example, if monthly fuel schedules have been entered for January, February, and
March of 2007 and the total fuel burned for the same source was entered for the period June 1
through December 31 of 2007, then an emission calculation may be run for all of 2007, for the
first quarter of 2007, or for the month of March (or any month mentioned). However, an
emission calculation could not be performed for the month of July or for the third quarter
because source process data does not exist for such time periods.

After emissions have been calculated for the desired sources, click on the Use Existing Results
check box and select a new report format from the Options menu. For example, a Source
Summary report will sum emissions for all embedded date ranges within the Begin-End date
range. The Emission Calculation Parameters report will show the methodology information,
including formula, value of variables used when calculations were done, and the calculated
emission values. (See Figure 6.6)
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T Estimale Emissions
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Figure 6.6

6.3 Emission Inventory Summary

The Emission Inventory Summary is a data table that contains all of the emissions for all sources
and date ranges that have been calculated by the user, along with critical explanatory
information. Click on the Inventory icon to bring up an Emission Inventory Search Criteria
screen that enables users to specify the scope of the emissions data that will be reviewed. After
the Facility ID, time frame, and other filter criteria have been entered in the criteria screen, the
user clicks on the Retrieve command button to access the Emission Inventory Summary window.
(See Figure 6.7)

Facility code | Source id Start date End date Compound E_lbperhr E_tons/est Max Ibperhr Max Tonsiest Meth|
SCO003E 1 OHTROGAHC 0101 11 996 120311996 ACETONITRILE 0.0018 0.0050 DLIPOBT
SCO003E 1 0HTROGAHC 01001 11 996 120311996 ACRYLOMTRILE 0.0001 0.0004 DLIPOBT
SCO003E 1OHTROGAHC 0101 #1996 120311996 CH4 0.0233 0.0952 DLPOMT
SCO003E 1 OHTROGAHC 010111 996 120311996 Co 0.1008 0.4248 P RCICC
SCO003E 1 OHTROGAHC 0710141 996 120311996 HYDROGEN C AMIDE 0.0025 00108 DLIPCBT
SCO003E 1 OHTROGAHC 01001 #1996 120311996 (Lo 4 26422 111288 P RCIMC
SCO00SE 1 OHTROGAHC 010141 998 120311996 PROPICHITRILE 0.0000 0.0002 DLPOMT
WCO003E 1 OHTROGAHC 0101 11 996 120311996 WAOC 0.0279 01174 P RCILY
4| | »
Figure 6.7

You may delete rows from the Emission Inventory Summary window by selecting the row and
clicking on the Delete icon. Multiple rows may be deleted by selecting one row and then
selecting another row while holding down the <Shift> key. This will highlight all rows between
the 2 rows selected with the mouse. Click on the Delete icon to delete any highlighted rows.
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You may also enter Permit limit and reference data into rows of the Emissions Inventory
Summary window. These items are located on the right side of the window and must be accessed
by moving the horizontal scroll bar to the right.

Users may sum up emissions from Secondary Sources into Primary Sources by clicking Data
and Sum Emissions while viewing emissions in the Emissions Inventory Summary window. All
Primary Sources are listed at the top of the Sum Emissions To Primary Sources window. When a
Primary Source is highlighted by a single mouse click in this window, all emissions from related
Secondary Sources appear in the bottom portion of the screen. (See Figure 6.8)
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Figure 6.8

Several command buttons enable the user to sum up the Secondary Source emissions into the
Primary Source and to delete them, or not delete them, depending on the button that is pushed.
Command buttons also enable users to select all Primary Sources for summing with a single
click.

If the user has not taken the time to set up Secondary Sources and their relationship to Primary
Sources in advance but still wishes to sum emissions, a feature is available for meeting this
objective. By double-clicking on any row in the Emissions Inventory Summary window, a
window with four different options is presented to the user to assist him in finding the emissions
that will be summed.

Regardless of the summing technique, any summed emission records in the Emissions Inventory
Summary window are automatically displayed with a gray highlight, and a Summed note is
entered into the comment column of the Inventory data table. Both a Print icon and File menu
Print function are available to the user to prepare hard copy reports from the data presented in
the Emissions Inventory Summary window.

Users can re-calculate historical emissions using the Profile that was linked to the Source in a
previous time period, if they wish. If the historical data exists in the Inventory data table and the
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user has checked the check box on the Estimate Emissions screen labeled Use Profile Matching
Selected Time Period, then the calculations will be performed in accordance with the information
contained in the previously linked Profile instead of the currently linked Profile (assuming that it
still exists in the system).

6.4 Data Pipeline

The data Pipeline is a feature designed to copy calculated emissions from the Calcs module to
WinCeis (i.e., the Emission Inventory module). It is accessed by selecting the Pipeline icon from
the COMPASS folder on the Start menu. As shown in Figure 6.9, the main tool bar enables
choices to be made as to whether to “pipeline” equipment parameters or emissions, as well as
whether to run maintenance functions such as for equipment relationships or contaminants. Most
users will use this feature to copy emissions data only.

I} CALC to EI Pipeline _ 3] x|
File #ctions ‘Window Help
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Figure 6.9

The procedure to copy emissions is to first select the Emissions icon from the Pipeline tool bar
and enter the pertinent information on the retrieval screen to show the emissions that will be
“pipelined,” and then click on the List icon to retrieve the list. (See Figure 6.10) Highlight the
emissions that you want to be copied to WinCeis.
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ACM-Calcs—Manual-Chapter 6

Page 39



In addition to copying emissions, the Pipeline feature also applies control efficiencies for all
connected control devices and prorates emissions to connected emission points. Selections are
available to turn these special processing functions on or off. The Zero Out option will change
all actual emission rate values to “0” before the pipeline is done, including emissions that are not
affected directly by the Pipeline. Otherwise, if this checkbox is left blank, emissions that are not
affected by the pipeline will retain their current emission rate value.

6.41 NY-Pipeline A

The data Pipeline is accessed by clicking on the Pipeline icon in the COMPASS folder. As
shown in Figure 6.11, the main toolbar has two reference lists to assist the user to synchronize
data between CALCS and WinCeis for the export of emissions. They are Equip, which displays
equipment relationships, and Contam, which displays a list of chemicals with the WinCeis-
assigned contaminant code and CALCS-assigned CAS Number. In order for chemical-specific
emissions to transfer from CALCS to WinCeis, it is necessary for the correct CALCS-assigned
CAS Number to be correlated with the related WinCeis Contaminant Code.

lIEj CALC to El Pipeline

File Acton: “Window Help

H%%@EEEQH—EI&

Parameter  Emissions Export Contam Equip Biatch Pipe Fename Exit

Figure 6.11

The Batch Pipe icon provides a list screen to select batch Sources for transferring emissions from
CALCS to WinCeis, as shown in Figure 6.12. The Emissions icon provides a list screen to select
non-batch Sources for transferring emissions from CALCS to WinCeis, as explained in Section
6.4.
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Figure 6.12
6.5 Renames

A special Rename icon is provided on the Pipeline toolbar. Users can use the screen that appears
when this icon is clicked on to rename CALCS Sources that do not have the same Source Id as
was used in WinCeis. This feature may not be used to add new Sources in either module nor to
change Source 1d’s in WinCeis. (Note: to change a Source Id in WinCeis, simply edit it in the
Detail screen.) The renamed Source Id data entry column is labeled Rename to FIN on the
Rename screen, as shown in Figure 6.13.

The Err Reports icon enables users to review reports that can explain why a calculated emission
rate is not transferring from CALCS to WinCeis. There are three possible reasons:
1. The Source 1d’s don’t match.
2. The equipment relationship has not been defined or critical data showing the percent
of flow from Sources to Control Device(s) and/or Emission Point(s) is missing, or

3. The CAS Number for the chemical that is being emitted as shown in CALCS has not
been associated with a valid WinCeis contaminant.

More than one of these three conditions could exist at the same time. If one or more conditions
do apply and are interfering with the Pipeline, users can easily correct the missing or incorrect
data related to Source Id’s, flow routing, or contaminant code-CAS Number assignment, and re-
try the Pipeline when corrections are finished.
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Figure 6.13

6.6 NY—-Emission Calculations for Batch Processes

The Batch Calculation feature and related features, such as automatic updates from production
and materials databases, are custom features that were added to the CALCS module especially
for New York. Program functions related to creating Formulas and Profiles for continuous
Sources, calculating emissions, summing secondary and primary Sources, and other features, are
explained in the standard CALCS user’s manual.

Batch calculations require extensive “setup” data to be entered into the system to identify how
the batch processes operate. Once created, the Batch Source information may be updated with a
more streamlined set of information to calculate emissions for future time periods. The Number
of Batches field — an important data element that drives significant portions of the emission
calculations — can be updated automatically from the PIMS database through a feature that is
explained in the next section. (See Figure 6.14) This section concentrates on manual data entry
by engineers or technicians who understand batch processes and are familiar with the type of
information that will be required by the system to calculate emissions.
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Figure 6.14

A Batch icon appears on the main screen of CALCS, as shown in Figure 6.15, which may be
used to access all batch-related functions.
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Figure 6.15

Using this set of features, users can simulate a multi-step batch process with charge, drain, and
clean out operations. Each set of batch emission calculations is associated with a product grade
being manufactured.

One reactor vessel can be in service for manufacturing multiple product grades. The emissions
from each batch are then extrapolated to an annual emission based on the number of batches
produced in a given year. The software estimates the potential to emit (PTE=total uncontrolled
emissions) for a given source and the ERP (maximum uncontrolled emissions).

6.7 NY-Using the Tabs to Navigate Batch Calculations Screens

The user can enter any number of steps to simulate a manufacturing process. Each step can be
associated with heating, pressurization, and material charging activities. The grade explorer on
the left side of the screen keeps track of the various production batches being run. Each grade
(product) represents a batch from a production standpoint and it is associated with one or more
steps involved in the manufacturing process. The user specifies the operating parameters for each
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step, for example the temperatures, pressures, etc. (See Figure 6.16) The user also chooses a flow

condition which points to a control device network configuration utilized for emissions
abatement.
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Figure 6.16 ﬂ.

The second tab displays material input/output information. (See Figure 6.17) The user selects an
input grade or raw material from a predefined set of materials stored in the database. These
materials and their chemical compositions are user maintained. When a user selects an input
grade, the corresponding chemical composition is displayed under grade composition. The

number of pounds of each chemical fed to the reactor is calculated from the grade/material
composition.
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The bottom section of the Charge tab displays the material balance for the current step. The
emissions are calculated based on the moles of vapor displaced during the current step. The
volatility of various chemical species at the given temperature and pressure and the volume of
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material charged affect the number of moles displaced. Heating, de-pressurization, and material
charging all lead to vapor displacement from the reactor. The vapor pressures of various

chemical species determine how much each will contribute to the total emissions resulting from
vapor displacement.

Chemicals charged into the vessel can participate in one or more reactions. (See Figure 6.18) The
software identifies the limiting reactant based on the quantities of the reactants present during a
given step and the reaction stoichiometry. The limiting reactant is the chemical species that will
be completely consumed during a given chemical reaction, and the reactor will still be left with
other reactants to spare. Hence, the reaction can only proceed when all of the limiting reactants
are available. The program also accounts for the percent completion of a reaction. The maximum

amount of limiting reactant that can participate in a given reaction will be dictated by the percent
completion of the reaction.
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Figure 6.18

Each step can optionally be linked to a control device that is integral to the process. (See Figure
6.19)
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This control device is not a regulatory abatement device but a process control device, such as a
condenser or a scrubber. The software performs a vapor liquid equilibrium calculation using the
Newton-Raphson computation method. This calculation provides the final emissions after
condensation/scrubbing. The resulting condensate can also be recycled to the system by selecting
the Total Reflux checkbox. The calculations yield percent control efficiency for each chemical.
This process results in generated emissions from a given step.

The Calculations tab displays vapor pressures, vapor fractions, moles of liquid and percent
control efficiency achieved from the process control step. (See Figure 6.20) If there is no process
control, then the potential and calculated emissions are the same.
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During the calculation process, if any missing parameters, such as molecular weights, densities,
Antoine coefficients, etc. are detected by the program, it notifies the user through a list of QA
codes. (See Figure 6.21) The QA codes will also trap value overruns — for instance, vapor
fractions greater than 1.0. If a user inadvertently inputs more material than the reactor can hold,
the system assigns QA code #12. Such user notifications can be very helpful to identify problems
and ensure correct emission calculations.
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Figure 6.21

6.8 NY-"“Rolling Sum” of Emissions

WinCeis data is used to produce a report that shows the Rolling Sum of emissions from Batch
Sources. This feature is run from the Batch Sources screen in the CALCS module, as shown in
Figure 6.22. When run for a specific Source, this feature searches all records in the PIMS (i.e.,
Production database) to obtain a total number of Batches produced in each month during the
prior twelve months. Emissions data in WinCeis is used to correlate the emission amounts with
the number of batches, so it is important for users to have calculated emissions and to have used

the data Pipeline to update WinCeis for any time period in which a Rolling Sum report is
produced.
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Figure 6.22
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CHAPTER 7: CALCS TUTORIAL

7.1 What You Will Do

The tutorial is a series of lessons in which you will estimate air emissions for an emission source
in the refinery using the Calcs module. You will begin by creating a unit, a stream, a composition
for the stream, a source, a formula, and a profile for the source. You will then link the estimation
profile back to the emission source, calculate estimated emissions, and print a report.

7.2 What You Will Learn

After finishing the tutorial, you should know how to do the following:

Create an emission source

Create all pieces of information about that emission source
Create an emission profile

Create and use a compound list

Estimate air emissions for an emission source
Access/print the different types of emission reports

7.3 Step Overview

The following steps are what you will be doing in the tutorial. You will create a process heater,
and estimate the VOC emissions and speciate the benzene emissions.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Creating a unit - Calcs is designed to estimate emissions for sources included in a
unit.

Creating a process stream - A process unit has several incoming and outgoing
streams to perform its ultimate process. This is where you define those streams and
link them to the process unit.

Creating a stream composition. A stream has several physical properties and is a
mixture of several different compounds. When this mixture is processed, it emits
these compounds into the air.

Editing compound data - Compound properties are important for converting units of
measure to a standard unit and are used in converting liquid compositions to vapor.

Creating an emission source - An emission source is a piece of equipment inside of
a process unit that performs a task that releases contaminants to the air.

Creating an emission factor - An emission factor is actually a formula for
calculating emissions for a particular compound. You build this equation by
selecting parameters for the source you are building the equation for.

Creating an emission profile - An emission profile is a group of emission factors
and compounds to be speciated. After you build a profile once, you can link it to
several pieces of equipment for that source type.
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Step 8: Linking the profile to the emission source - A profile has to be associated with a
piece of equipment before you can estimate emissions. Otherwise, the system
would not know how to estimate emissions.

Step 9: Estimating emissions - This window provides you with different search criteria for
calculating emissions.

Step 10: Viewing/printing the different reports. Now that you have calculated emissions you
are ready to see the results! There are several different report options.
7.4 Proceeding With the Tutorial
7.4.1 Log Into the Database

Before you start the tutorial, you will need to log into the database. Follow the directions in
“Logging onto Calcs” in Section 1.7.

7.4.2 Create a Unit

Calcs is designed to estimate emissions for sources included in process units. Therefore, the first
step in estimating emissions is defining one or more units, such as a powerplant or a sulfur
recovery complex.

1. Click on the Process Unit icon.

2. A window with a list of resident process units appears. Click on the Insert icon.
3. Enter a name for the process unit you are creating (e.g. Process Unit "SRU").
4

In the Process Unit Number column, type an ID number that corresponds with the name
you gave the process unit (e.g. PUL).

5. Use the tab key to move into the other columns to enter the necessary data.
6. Click on the Save icon to record your process unit to the database.
7. Click on the Close icon to exit this window.

7.4.3 Creating a Process Stream

A process unit has several incoming and outgoing streams to perform its ultimate process. This is
where you define those streams and link them to the process unit. Like the process unit itself,
streams are generic in nature. Thus the same process stream, e.g. Natural Gas, may be used in
more than one Facility.

There are several stream parameters that are needed when estimating emissions in the vapor
phase using a liquid composition. Be sure to complete these parameters before calculating
emissions, otherwise emissions cannot be estimated:

1. Click on the Unit/Streams icon.

2. A window appears with the resident process streams. Click on the Insert icon, which will
insert a new blank row.

3. Enter a name for the Stream Name (e.g. Process Stream 1).

4. Use the tab key to move forward to the Stream ID column, where you will assign the new
process stream an ID number (e.g., PS1).
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7.
8.
9.

Tab to the Unit column and click on the drop down list to display the list of units, and
select the process unit you created in the previous step.

As you move through the columns, the stream name scrolls off the screen. You can fix
the columns so they never leave the screen by clicking on the small black bar at the left of
the horizontal scroll bar and dragging the black bar to where you wish to split the screen.
Once that is done, there will be two horizontal scroll bars at the bottom of your screen.

Leave the Stream Composition field blank since we have not yet created the composition.
Click on the Save icon to update the database.
Click on the Close icon to leave this window.

7.4.4 Creating a Stream Composition

A Stream has several physical properties and is a mixture of several different compounds. When
this mixture is processed, it emits these compounds into the air. Estimated multiple species
compounds are speciated based on the weight percent of the compound in the stream.

Stream properties are important for converting units of measure to a standard unit, and they are
also used in converting liquid compositions to vapor. Be sure to complete these parameters
before calculating emissions. Otherwise, emissions cannot be estimated.

1.
2.

o Uk~ W

7.
8.

Click on the Stream Properties icon.

To create a new composition, Enter Lab/Sample ID and press the tab key to move to the
next field.

Enter the Sample Description for the composition.
Fill the remaining fields in the top portion of the window.
Click on the drop down list box under Compound to select Benzene.

Type in 1500 as the concentration of the compound you have added, and select ppmw as
the unit of measure. If the units are other than wt%, they will be converted for you when
you save the composition.

Click on the Save icon.
Click on the Close icon to exit out of this window.

7.45 Editing Compound Data

Compound properties are important for converting units of measure to a standard unit, and they
are also used in converting liquid compositions to vapor. Be sure to complete these parameters
before calculating emissions. Otherwise, the emissions cannot be estimated.

1.
2.

Click on the Compounds icon.

Make sure the compounds you selected for your stream composition have molecular
weights and vapor pressures data such as Antoine Constants, 2-Parameter data or 5-point
data.

If you made changes, click on the Save icon, which will update the database.
Click on the Close icon to leave this window.
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7.4.6 Creating an Emissions Source

An emission source is a piece of equipment inside of a process unit that performs a task that
generates releases to the air. There are several different types of emission sources. They all have
different operating parameters that are used to estimate their emissions. Fugitive equipment leaks
are the most complicated.

1.

S A

S

7.

Click on the Sources icon.

Click on the drop down list to select a source type. Choose Combustion Sources.
To enter a new combustion source, type in an Equipment ID for the source.
Select the Unit and the Stream you created earlier.

Fill in the remaining process data including the time frame this data is valid for. These
dates will be used as criteria for estimating emissions.

Click on the Save icon.
Click on the Close icon.

7.4.7 Creating an Emissions Factor

An emission factor is a formula for calculating emissions for a particular compound. You build
this equation by selecting variables from the Columns list.

1.

2.
3.
4

O N oo

9.

Click on the Formulas icon.
Click on the drop down list to Select Source Type. Choose Combustion Sources.
To enter a new emission factor, Enter Factor ID..

Enter a specific description for your emission factor. Indicate whether this formula will
calculate a Maximum (also called “Potential to Emit”) emission rate or an Actual (e.g.,
annual tons/year) emission rate, by selecting the appropriate Emission Type radio button.
Also indicate whether this formula uses a General or a Site-specific calculation approach,
by selecting the appropriate Type of Factor radio button. Formulas based on U.S. EPA
AP-42 or American Gas Association factors would be examples of General formulas.

Select Process Heater as the general description for this combustion source.
Select VOC as the compound.
Enter the Emission Factor as 5.5, and the EF units as Ib/mmscf.

In the Columns listbox, double-click the column name COMBS.cvt fuelusage. You
should see the formula change to reflect ‘ef * cvt_fuelusage’. Now click on the */°
(division symbol) button and double click on COMBS.Operating_hours. The final
formula should read ‘ef * cvt_fuelusage / operating hours’. Spaces are allowed for
readability and ignored in the calculations.

Click on the Save icon.

10. Click on the Close icon.
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7.4.8 Creating an Emissions Profile

An emission Profile is a group of Formulas and Compounds for speciation. After you build a
Profile once, you may link it to several pieces of equipment for that source type.

1. Click on the Profiles icon.

IS

Click on the drop down list to Select Source Type. Select Combustion Sources.

Enter Profile ID for the new profile.

Type in a Profile Description.

Select No for Use vapor phase composition.

For Estimation method, select Emission Factors—General. A popup window with a list of

general emission factors for combustion sources appears.

7. Scroll to the VOC emission factors and click on the EF Code or formula you created.
Click on the OK button.

8. Now choose Compositional Analysis—Manual for the Speciation method. A popup
window with a list of multiple species compounds appears. Select VOC and press OK.

9. Click inside the blank Compound field.
10. Press B and choose Benzene from the list.
11. Click on the Save icon.

12. Click on the Close icon.

7.4.9 Linking the Profile to an Emission Source

Another method for linking profiles to source is described in the following six steps:

Step 1:
Step 2:

Step 3:
Step 4:
Step 5:
Step 6:

Click on the Sources icon.

Click on the drop down list to select a Source Type. Choose Combustion Sources
from the list.

Select the piece of equipment you created earlier under Equipment ID.
Click on the Profile drop down list. Select the profile you just created.
Click on the Save icon.

Click on the Close icon.

7.4.10 Estimating Emissions

After establishing Sources, Formulas, and Profiles, you are ready to calculate emissions. You are
provided with different search criteria for calculating emissions. You may choose from one to
many source types, process units, pieces of equipment, specific chemicals, and estimation

periods.

1. Click on the Calculate icon.

2. Click on the checkbox to activate the listbox for Source Types, and then select
Combustion Sources.

3. Check the Equipment ID check box and select the Source you created. (Note: In a large
plant, equipment can be “filtered” by clicking on Process Units check box first, selecting
a Unit, then clicking on the Equipment ID box to list the equipment associated with the
selected Unit.)
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4.

The Begin date and End date are required fields. You must enter the dates exactly as you
did on the piece of equipment, OR enter dates that include the date range for the piece of
equipment.

Click the RUN (green flag) icon.

The results of your calculation will appear in the default or selected report format, as
discussed below. Icons are provided to go to the next or previous page of the report, print
the report, or Zoom back to the calculate window. A Print Preview feature is available
under the File menu.

7.4.11 Displaying and Printing Reports

Once Emissions are calculated, you may view the results. There are several different report
options, as discussed below:

1.

Select the desired report format from the Options menu. There are two types of
reports: General and Process Unit. A total of eleven different formats are provided in
these two categories. Under General Reports, all reports that have the word
"Summary" in the report name will sum up emissions for the time period that was
selected on the calculation screen, and they will only display the total emission rate.
All other reports will present emissions separately for each time period for which
process history data has been entered. To continue this lesson, select the Source
Specific report under the General Reports category.

Click the Use Existing Results checkbox in the Calculation Criteria. This will
“unclick” the calculate button.

Click on the green Run flag to view the report.

Repeat this process for all the reports. To view a summary report, change the begin
date to at least two years before the end date, so that it will pick up the previous
results.

Click the Save icon.
Select the Close icon.

To exit Calcs, select Exit from the File menu or the X in the upper right corner of the
screen, then Yes in the confirmation box. This will take you out of Calcs.
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CHAPTER 8: EQUIPMENT LEAKS

8.1 Calculating Equipment L eaks

Equipment Leak (or Fugitive) emissions data is usually supplied by a contractor. The user is
responsible for creating the links between certain fields in both Calcs and the corresponding
fields in the Source data files. The system has capabilities to import the data provided by the
contractor, as long as the format that is used for this import procedure matches the format for
which this feature was written (call PDC for details).

There are several files needed for import. The first set of files imported will be the ‘leakers’ files
that Calcs uses to enter in the component counts. The next set of files is the Totals file that Calcs
uses to keep track of the total number of components in the facility. The total number of
components and the number of zero leakers are determined by Calcs after processing this file.

Once the data is imported, you set up equations in Calcs and calculate emissions. If you used
correlation equations, Calcs will need to import the ‘leakers’ file again to input the specific leak
rates into the equations.

8.2 Setting Up the Data

Before importing contractor data, you must first set up Calcs to accept the data for import. You
will need to perform the following steps before attempting to import equipment leak contractor
data:

Step 1: Make sure all the process units are entered.

Step 2: Define all the chemicals and compounds that will be needed for speciation of the
stream data.

Step 3: Define all your streams, and enter the stream compositions in this window.

Step 4: Link the streams to each process unit in this window by inputting the first four
columns. Also, the Leak contractor Stream ID and the Equipment leak stream
category columns are necessary when importing data. If you will be speciating your
VOC, the TVP and Deg F columns also need to be entered. The columns for Stream
phase, VOC service, and TVP@G68F are optional.

Step 5:  To access these screens from the main window choose Reference, Equipment Leak
Reference Data. Before continuing on to the Source window, make sure you fill in
the Leak Ranges, Leak Component Types, Leak Monitoring Programs, and Stream
Categories. Calcs uses the Leak Ranges and Leak Component Types information in
Sources to construct the Leak Count table for Equipment Leaks, so it is important
that you consider what leak ranges you will need and the components to be
monitored before proceeding.

Step 6: Consider each process unit as an Emission Source for fugitives. List the streams
within each process unit that are monitored for fugitive emissions. The estimation
dates should correspond to the frequency of the contractor data.

If the contractor supplies data for each month (which is probably the most
common), each Source should have 12 sets of records with different Estimation
Dates (i.e. 01/01/2007-01/31/2007, 02/01/2007-02/28/2007. 03/01/2007-
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Step 7:

Step 8:

Step 9:

Step 10:

03/31/2007, and so on). When you access the Leak Counts table, Calcs constructs a
table that includes all the information identifying the components in each stream.
The Leak Counts column will be blank. When you import the data, the Leak Counts
column will be filled in for you.

TIP: If you choose to have multiple estimation dates (i.e. monthly), then
only set up one estimation period (i.e. one month) and import the first
month's contractor files. If errors are found, then you can correct the errors
in that month's record. Once you have imported the files for one month, go
ahead and save the emission source for the remaining 11 months. This way,
each file will have the corrections already saved. This will save you a large
amount of time if errors are found.

From the main window choose Reference, Equipment Leak Contractor Data. These
windows must be filled out so that the imported data will correspond correctly to
the data in Calcs.

Create an emission factor or correlation equation for each range group, monitoring
program, component type, and stream category. A correlation equation calculates
emissions by considering the actual ppm leak rate concentration of each component.
An emission factor estimates emissions by considering the number of components.
Both methods may be used. Be sure to select the radio button on the upper right
corner of the screen that corresponds to either "Emission Factor” or "Correlation
Equation”. For the monitoring program, you may select "ALL" if the
factor/correlation equation works for all the programs entered in Reference,
Equipment Leak Reference Data, Monitoring Programs. For the equation, if you
want to raise a number to a power, select the """ button on the square button to the
left of the equation box. When "~" is selected, the formula "f_exp(x,y)" will appear,
which represents xy. You need to replace the x and y with the actual values. For

instance, 5 would be “f_exp(5,3)” and (leak rate) would be ‘f_exp(leak rate,
0.82)’.

Set up an Profile for calculating Equipment Leak emissions based on the factors set
up in Formulas. When selecting estimation methods, you may choose both
correlation equations and emission factors, which you may have set up for different
leak ranges in Step 8.

Link each Source to the Profile. You may do this faster for multiple sources in the
Profiles window by selecting Options, Link Equipment.

8.3 Importing Contractor Data

The second file is a listing of the total number of components by stream in the plant during that
estimation period. The information must be in a specific format.

From the main window, select Reference, Equipment Leak Contractor Data, Import and Process
Leak Counts. This will bring up the Import window.
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8.3.1 Leakers

Always enter the Leakers file first!

1. Enter the leak time period covered by the file to be imported. (Note only one file can be
imported at a time).

2. Select the leakers file by choosing Browse.
3. Make sure the Leakers box is X'd.

4. Select Import to begin importing the leaker data. When the import is complete, the data
will be output to the screen.

5. Next, select Process on the toolbar. This function places the leak counts into the Leak
Counts column within the Source table. Some of the rows may get highlighted in blue.
This means that the data does not match with the information in Calcs. When processing
is complete, a status box will appear saying either that the process was successful or that
the contractor supplied data could not be processed. Click OK, and a reminder will appear
saying to Process Totals now to calculate zeros.

6. If certain rows could not be processed, see “Common Errors That May Cause Data Not
To Be Processed:” in Section 8.7 on how to resolve data that could not be processed.
Correct the data and repeat Step 5.

8.3.2 Totals and Zeros

If you have not processed the Leakers file, do so before proceeding!
1. Select the Totals file by choosing Browse.
2. Make sure the Totals and Zeros box is X'd.

3. Select Import on the toolbar to begin importing the Totals data. This may take several
minutes to complete because Calcs is reading and inserting each row into the database.
When the import is complete, the data will be output to the screen.

4. Select Process on the toolbar. This function inserts the total counts in the appropriate row
in the leak counts tables in Sources. Next, it will calculate the zero leakers by subtracting
the number of leaking components from the number of total components. Some of the
rows may get highlighted in blue. This means that the data does not match with the
information in Calcs. When processing is complete, a status box will appear saying either
that the process was successful or that the contractor supplied data could not be
processed. Click OK.

5. If certain rows could not be processed, see Section 8.7 on how to resolve data that could
not be processed. Correct the data and repeat Step 4.

6. Close out of this window and select Sources. Select an Equipment Leak emission source
and proceed to the Leak Count tab. Check to see that the process worked.

7. Repeat all importing steps for the remaining estimation periods.

8.4 Calculating Emissions

After importing the Contractor Data, you are ready to calculate emissions. Go to the Calculate
window, and calculate emissions for the Equipment Leak sources as you would for any other
source.
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If correlation equations are used to estimate emissions, the user must enter estimation dates that
correspond to the estimation periods used when setting up the emission sources, and do a
calculation for each estimation period (i.e. 1/1/2007-1/31/2007). Calcs will prompt the user to
"Select the files for use in the correlation equation.” Choose the Leakers file that corresponds to
the correct estimation period, and Calcs will read the actual leak rate values from the Leakers file
and input them into the correlation equation. This will take several minutes because Calcs will
have to import the file again. Repeat this process for each estimation period. When all the
emissions have been calculated once, you may select an estimation period that spans all the
estimation dates to sum up these emissions if you mark the box Use Existing Results before
selecting Run. For instance, if you chose to set up monthly estimation dates for the year 2007,
you may choose 1/1/2007-12/31/2007 in this window to calculate the emissions for the entire
year. If no correlation equations were used to estimate emissions (only emission factors used),
you may choose 1/1/2007-12/31/2007 whether or not you had calculated emissions once before.
This is possible because Calcs does not have to pull in any import files for emission factors.
(You may also calculate multiple date ranges simultaneously for any other Source Type in
Calcs.)

You may display the results in several different report formats if you choose Options and the
desired report under General Reports or Process Unit Reports. Select Use Existing Results, and
then Run. The Source Detail report will give you the most detailed information, including a
listing of the leak counts. This report is good for QA/QC of the data. The Source and Stream
Summary report sums up emissions by source and stream. The General Description Summary
report totals all the fugitive emissions on one page.

8.5 Format of Contractor Data

The imported files must be in a specific format, and your contractor should be able to supply you
with the data in the correct format at minimal cost. Usually, the contractor charges a one-time fee
for the initial programming to get the data in this format, but should not charge any more to
continue supplying the data in this format.

First, decide how frequent you would like to obtain fugitive data. Some plants desire the ability
to quantify each month's emissions, and others only require quarterly emissions reports. Still
others may only need an annual report. Note that monthly emissions gives you the most
flexibility. You can easily sum the emissions for each year if needed. On the other hand, a yearly
report cannot be broken down by emissions occurring in each month. Consider this step carefully
before proceeding.

Next, ask the contractor to supply you with data. It must be ASCII (text) files in comma
delimited format with the specified character format for each estimation period. An example of
comma delimited format is: "01/01/2007","01/31/2007","01234","NSPS","ASPHALT". If you
choose monthly emissions, you will get 12 sets of files, one set for each month in a reporting
year (2 files per set).

For each estimation period, the contractor will need to supply you with two files: a Leakers file
and a Totals file. The leakers file is a listing of all the leaking components and their ppm leak
rates during the estimation period. (Note that we are considering leaking components as any
component leaking above background zero, not the regulatory 10,000 ppm definition.) The totals
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file is a listing of the total number of components by stream in the plant during that estimation
period.

The information in each file should be the most recent available. For instance, if a certain unit is
not monitored during the time period of interest, then information for that unit should be
obtained from the most recent past data. If the past data indicates that a particular component
was screened at 1000 ppmv, then it should continue to be recorded in these monthly tables as
being screened at 1000 ppmv until it is monitored differently in the future. All components in the
plant should be accounted for in these tables each month, regardless of how many are monitored
each month.

The Unit and Stream Information has a primary and secondary priority to it. The Unit ID and
Stream ID should always be filled in. If the only data available is the Unit name or Stream name,
then this data should be placed in the Unit/Stream ID column with the Unit/Stream Name column
blank. If this is the case, the format restricts the number of characters to the specified format.

The reason why the blank column exists in the Totals file is that the two files need to have the
same number of columns so that Calcs can import the files correctly. The contractor format will
read: "01/01/2007","01/31/2007","NSPS",,"ASPHALT" and so on. Note the 2 commas that
indicate a blank column.

8.6 Resolving Unprocessed Data

After you have imported contractor equipment leak data and have run the "Process” data step,
you may find that a number of records could not be processed. This is because something in
Calcs is not linking correctly with the contractor data. You may have left a necessary piece of
information out of a record, the contractor may have added streams that you don't have input in
your records, and so on.

The rows that could not be processed are highlighted in blue on the "Import and Process" screen.
You may view these rows by scrolling down the file line by line. Note the first highlighted row.
Without closing this screen, click on the following items to determine what the problem may be.
(Do not close the import screen, or you will have to repeat the entire process of importing and
processing the data. You may have many windows open at one time, and an easy way to switch
between open windows is the select Window from the menu bar and the correct window to view.)

8.7 Common Errors That May Cause Data Not To Be Processed

If you find that you only need to make a change to a few items, it may be quicker to manually
input the leak count. Do this by going to the Leak Count window in the Sources screen, entering
the leak count, and saving.

1. From the Import window, select Reference, Process Units. Check to see that the correct
Process unit 1D is entered. If not, add it from this screen.

2. From the Import window, select Reference, Component Types. Check to see that the
abbreviations used by the contractor correspond to the existing abbreviations in this
window. If the abbreviation does not exist, add it to this window.

ACM-Calcs—Manual-Chapter 8

Page 58



3. Click on Sources on the toolbar. Check to see that the stream has been added to the
correct emission source record. If not, add the stream and save. If you add a stream in
emission sources, check to see that the Leak Contractor Stream ID has been listed in
Unit/Streams.

4. Also in Sources, check to see that you have the correct estimation dates. If not, create a
record with the correct estimation dates and save.

5. Click on Unit/Streams on the toolbar. Check to see that the correct ID for the stream is
listed in the Leak Contractor Stream ID column. If the contractor has a different stream
ID, either:

(a) add another stream with the same information except the new stream ID (i.e. if stream
is fuel gas, rename fuel gas-2), or

(b) change the stream ID, as long as the contractor did not use the existing stream ID for
any of the imported streams.

If (a) is done, add this new stream to the emission source record.

If for some reason the contractor has monitored components or streams that you do not need to
report or calculate emissions from, then simply ignore this highlighted row. The data will not be
imported.

After troubleshooting is complete, you will need to reprocess the data from the Import window
by selecting Process. If rows are still incompatible, the rows will be highlighted in blue. Repeat
this troubleshooting procedure until all the errors are found. Remember, if you find that you only
need to make a change to a few items, it may be quicker to manually input the leak count. Do
this by going to the Leak Count tab in Sources, entering the leak count, and saving.

ACM-Calcs—Manual-Chapter 8

Page 59



