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4. Tutorial

41 How to Usethis Tutorial

This tutoria should be used sequentially while running the HARP program. The tutoria will
lead you through most of the common steps involved in doing a complete end-to-end risk
analysis, which includes entering emissions data, running an air dispersion analysis, and finally
doing both point estimate and stochastic risk analysis. The steps will be described in a sequence
that an analyst might typically follow. Asyou become more familiar with the features and
capabilities of the program, it is certain that you will divert from this sequence. This tutoria will
not cover every aspect of the analysis options, but will refer to other sections of the
documentation where appropriate to cover some details. The goal isto “hold the hand” of the
beginning user so that he/she might attain some comfort level with the program in a short period
of time and will see how the many facets of HARP relate to one another.

In order to minimize the human error factor while working through this tutorial, all of the
data required for the dispersion and risk analysis portions of the tutorial have been predefined
and installed by the HARP installation programinto the directory \HARP\ProjectsDemo. (For
installation requirements, please see Chapter 2.) You will nevertheless be led through the data
entry procedure. If you should encounter problems during the data entry, enter the data
incorrectly, or smply wish to skip the data entry portions of the tutorial, you may utilize the
sample data for the analysis steps.

The tutorial consists of actions that the user should carry out, key points of interest, and
explanatory text. The actions and key points are a\ways outlined with a box as shown below:

> Thisisauser action.

0 Thisisan explanatory note or program response.

Please follow the tutorial steps sequentially, starting with the next section.
4.2  Track 1- Getting Started
4.2.1 Installation Requirements

For instructions on installing HARP, please refer to Chapter 2.

4.2.2 SampleDatalnstalled

When HARP is installed, the installation program creates a directory that contains a
database that is already populated with some fictitious data that are intended to be used with this
tutoria for demonstration purposes. The directory containing al of the required files for this
tutoria isthe \HARP\ProjectsDemo directory. (We have assumed that you have accepted the
default name of HARP for the installation directory when you ran the setup). If you have deleted
this directory or atered its contents, the tutorial may not work according to the description in this
document. You can always restore the original tutoria data by reinstalling HARP.
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4.2.3 FilesLocated in the demo Directory

The following files are included in the demo directory. For a more detailed description of
the files that are used or created by HARP see Appendix B.

DEMO.ISC 1SC workbook file; stores al of the ISC input parameters that you can edit
DEMO.INP ISC input file; generated by HARP when you set up and run ISC
DEMO.OUT ISC output file; generated by 1SC

DEMO.BIN ISC binary output file; holds X/Q data for each hour

DEMO.ERR list of error messages generated by ISC

DEMO.SRC source receptor file; contains list of sources and receptors for the ISC run;
generated by HARP when you set up 1SC

DEMO.RSK point estimate risk values generated by HARP; thisfile is updated automatically
each time you perform one of the point estimate risk analysis functions.

DEMO.XOQ average and maximum X/Q values for each source-receptor combination;
generated by 1SC

DEMO.PLT plot file generated by 1SC

4.24 Running HARP

When you install HARP, the installation program will create a HARP icon on your
Windows desktop.

| » Torun HARP, simply double-click on the HARP icon on the Windows desktop.

AsHARP opens, asmall dialog window will appear asking you to enter your initials.
Whatever you enter here will appear on some of the reports to identify who created the report.
Note that the initials are three characters in length and can either be in lower or upper case.

43  Track 2—Program and File Organization

4.3.1 Starting a New Project

A project directory is the location where HARP will save al of the files that will be
created when performing a dispersion and risk analysis. Y ou are encouraged to create a new
project directory when your attention is shifted to a different facility or geographical areain
order to keep the files segregated from other projects. Y ou are not forced to do this, but it is
intended to improve organization of your files when you are working on multiple projects.

HARP will place afile named Project.ini in each project directory. HARP uses thisfile
to store information about your project, such as the name of the database file that you want to use
when working on this project. Project.ini is aways located in the project directory. You do not



have to create the file project.ini in advance. If the file does not exist, HARP will create it when
you open a new project directory. The file project.ini isan ASCII file that can be viewed or
edited with any text editor.

EcktOsts  Repoies  Tremsschon:  Andlvsl | Poject UERES Heln Edk

HARP

Callfoamia Alr Besources Foand

Hotspo! [ S x
Project Directorny "::\HAF! Phprojectshdemaotproject. ini Browse |
QK I Cancel

Before you begin a new project in HARP, it is best to create a new directory outside of

HARP using Windows Explorer. This new directory is where HARP will save all of the files for
your project. To create a new file directory:

>

vV V VV © VYV V V V
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Open the Windows Explorer window (press the Start button, select
Programs/Accessories/Windows Explorer).

Click on the HARP/PROJECTS directory.

Select Files/New/Folder to add a new folder to this directory.
Right click on the new folder and select Rename.

Enter MyProject (or any other directory name that you prefer).
Note: Never use spaceswhen naming afileor directory.
Return to the HARP main window.

Select the Project menu.

Press the Browse button.

Browse to the MyProject directory that you just created. (If thereis an existing file
named project.ini select it.)

Click the Open button.
On the project window, click the OK button.

The current project directory has now been changed to MyProject. HARP will create a
file called project.ini and save it in the new directory.

Note that when you start a new project, the reporting year aways revertsto year -2. So
you should change it to the year that you want, as in section 4.3.3.




4.3.2 Opening the demo database

The HARP (CEIDARS-Lite) database file will accept data for facilities and their
emissions, areawide (regional) sources, and sensitive receptors. The facility and emissions
database is patterned after the Air Resources Board's (ARB) California Emission Inventory
Development and Reporting System (CEIDARS) emission inventory reporting forms. During an
analysis, the dispersion and risk modules will pull data from the HARP database to perform the
required calculations.

The HARP database only comes with example data for the tutorial. Data for your project
will need to be added by you to the HARP database. By default, when you first install and run
HARP the database file that is opened will be HARP.MDB which will exist in your HARP
directory. But just in case you have changed it by opening up a different database, here is how
you would get back to the original installed database.

The HARP (CEIDARS-L.ite) database that you create will normally contain facility and
emissions data for numerous facilities, and will therefore probably span multiple projects. Itis
not necessary to make a copy of HARP.MDB for each project (but each project should have a
different reporting year). The location of the database file is independent of the location of the
project directory.

If you want to skip the data entry portions of this tutorial you can use the datain year -2
of the HARP.MDB database and skip directly to the dispersion and risk analysis portions of the
tutorial.

» From the HARP main menu, select Edit Data/Open Database.

» When the File Open dialog window appears, browse to the HARP directory and select
HARP.MDB.

o Eachtimeyou run HARP, it will automatically open the last database file and reporting
year that you selected.

0 The database file can be placed in any directory independently of where your project
directory islocated. Use the steps above to open a database in a different directory.

0 You may make a copy of the database file by using the Windows Explorer or other file
manager program. Copies can be used for backup, for specific projects, or to experiment
with program features without concern for atering original data.

4.3.3 Select Reporting Year

All facility and emissions data is keyed to a specific reporting year. Data for each
reporting year is separate and independent. All editing, reporting and analysis is done for the
reporting year that is currently selected.

The reporting year that you specify is normally intended to represent the actual calendar
year in which the emissions data was reported (e.g. 2003). However, you may use any reporting
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year as a scratch areain order to experiment with the program or to setup for various projects.
HARP will accept any number between -32767 and +32767 as areporting year. However, any
year with a negative number may be overwritten when the program is updated. In thistutorial,
the example data is stored in reporting year -2.

Data for this example will be entered into a new, empty reporting year:

» From the main menu, select Muti-year.

» Select the top list button to show alist of existing reporting years. Decide on a new year
that does NOT exist in thelist. This example will assume that you have chosen year -4.

Press the Cancel button to return to the Mulit-year window.
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Press the Exit button.

Enter 4 in the space next to Change reporting year to.
Press the button labeled Change reporting year to.
Note: The year will not change until you press the button Change reporting year to.

The top of the main window should now show reporting year -4.

vV © Vv © VvV V

Press Exit to close the Multi-year window.

4.3.4

Copying Data in a Reporting Y ear

You may copy all data from one reporting year to another in one step. Y ou might, for

example, wish to copy all of the real data from 2003 to some other year, such as year -3, either to
provide a backup copy or to experiment with changing the data.

» From the main menu, select Utilities’Multi-year.
0 The Multi-year Data Utility Window will appesr.
» Next to Source Year to Copy enter -2.

» Next to Target Year to Copy, enter -3.




> Pressthe button labeled Copy all data from source year to target year.

Year -3 now contains a copy of al of the data from year -2. Y ou may make year -3 the
current year by following the steps above.

435

Deleting Data from a Reporting Y ear

You may delete al data from any reporting year.

© Vv Vv © vV
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From the main menu, select Utilities’Multi-year.

The Multi-year Data Utility Window will appear.

Next to Target Year to Copy, enter -3.

Press the button labeled Delete all data from target year.

Y ou will be prompted for confirmation. When prompted, you must enter the word
DELETE in upper case to confirm your intent.

The deletion of data using these steps is permanent and cannot be reversed.

4.4

Track 3 - Entering Facility and Emissions Data

This section will walk you through the steps of entering emissions data into the HARP

(CEIDARS-L.ite) database. Later tutorial tracks will utilize this data for dispersion and risk
anaysis. If you want to compare results directly with those presented here, you should be
careful to enter the same data values. Otherwise, your results will vary.

Note: Y ou cannot create a database from scratch. Y ou must copy an existing database

and then modify it. But you cancreate a new inventory year within the existing database. This
new inventory year will be empty of data. Y ou can then copy in data from an existing year or
hand-enter new data.

441

Facility Data

The name of the first fictitious company whose emissions data you will be entering is

ABC Chemicdl. Itislocated in La Jolla, CA.

>
0]
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From the main menu, select Edit Data/Facilities and Emissions

Y ou will be prompted with the reminder that there is no facility data yet entered for this
reporting year. Acknowledge the message by pressing the OK button.

The Facility window will appear.
Select Add from the menu.

The Facility/Add window will appear.
Enter afacility ID of 1001




Y Y O Yy O o
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The facility ID can be any positive integer, up to nine digits that you choose. It must be
unique for the county, air basin, district and reporting year that you are considering.

We assume that you do not know the county, air basin and district codes for San Diego.
Click the button labeled List COABDI S
The county selection list appears

In the box next to the Search for String button enter diego. Then press the Search for
String button.

There aretwo San Diego entries listed. Click on the second one, where the air basin is
SD (the air basin OCS is the outer continental shelf, i.e. offshore)

Press the OK button.
On the Add Facility window, press the OK button
On the Facility Data window, enter the facility name, ‘ ABC Chemical’.

Enter afacility SIC code as shown below, (you may press the Facility SIC button to
select from alist of all SIC numbers. You may search for a specific SIC name in the
same way as you just search for the COABDIS above. Try narrowing the search by
entering a search string like ‘chemicals'.

For risk assessments, 9999 (unknown) can be added for the SIC code and 99999999 for
SCC code.

Enter the UTM coordinates shown below and then click on the “ Change Coordinate
System” button to select the coordinate system and datum. In this case, the coordinate
system isUTM Zone 11 and the datum is NADZ27. Press Accept to go back to the Facilty
Data main page.

Click on Page 2, Page 3, Page 4, and Page 5 tabs and enter any available information.
Select Save from the menu. The Facility Data window should appear as shown below.

Tip: HARP will not update the facility/boundary drawing until you hit save on the screen
where you have made your latest change.

The remaining fields on this window are required for reporting of emissions to ARB, but
are not used for risk analysis. If you do not know the valid entries for a particular field,
press the adjacent button for a selection list.
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442 Stack Data

ABC Chemical hastwo stacks. Note that the term ‘stack’ is used loosely to refer to a
release point. A stack may be either a physical stack, which is termed a point source, or it might
be avolume or area source. All of the release types are stored in the same table in the database,
which is called the stack table.

» From the Facility Data window, select Stacks from menui.

Y ou will be reminded that there is not yet any stack data for this facility. The Stack Data
window will appear.

Select Add from the menu.
Enter aStack ID of 1 or any 6 digit positive integer.

(@)

The Stack D must be unique for this facility only.

vV © V V

Enter the remainder of the parameters as shown in the window below, except for the Rate
fidd.

0 Note Elevation in feet refers to the height above sea level of the base of the facility
while release height is the high of the stack from the base of the building.
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Press the button labeled Cal cul ate Rate

The flow rate is calculated from stack diameter and velocity, and the calculated vaue is
automatically entered into the Ratefield. Conversely, you could enter the Rate, then
press the Calculate Vel . button to fill in the flow velocity.

To facilitate entering stack coordinate data, users can transfer the facility coordinates into
this page by pressing the “Set location to facility location” button.

Select Save from the menu.
All of the fields entered above are required for dispersion and/or risk analysis.

The release type defaults to Point. For point releases (i.e. stacks), the remaining fields on
the bottom of the window are not used. If the release type is not a point type, then you
should select the appropriate type and fill in the corresponding data fields as indicated by
the captions. A volume source requires awidth and height (lateral and vertical
dimensions are entered). An area source requires height (a vertical dimension is entered),
x-width, y-width and angle. An open pit source requires x-width, y-width, angle and
volume of open pit. NOTE: For volume and area sources, the height is divided by the
appropriate factor (e.g., 2.15) to obtain the vertical dimension (SZINIT) before input into
HARP. The volume source also requires an adjustment to the width to obtain a lateral
dimension (SYINIT). To obtain the SYINIT for HARP, the width is divided by a factor
(e.g., 4.3). For more information see section 5.10.

Enter data for a second stack using the values shown below.
Press the Exit button to return to the Facility Data window.

Tip: HARP will not update the facility/boundary drawing until you hit save on the screen
where you have made your latest change.
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Stack Data - Inventory Year 4
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4.4.3 DeviceData

ABC Chemical has a single device.

» From the Facility Data window, select Device from the menu.

0 You will be reminded that there is no device data yet entered for this facility.
» Select Add from the Device Data window.

» Enter adeviceID of 1 or any six digit positive integer.

» Enter the device name in the box labeled Device.

» Press Save to save the device record.

0

The remaining fields on the device window are not required for dispersion or risk
analysis. However, they should be filled out for reporting of emissions datato ARB.
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4.4.4

Device Data - Inventory Year 4 [
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ProcessData

ABC Chemical has two processes. They are both associated with the same device that was
entered above. Each process is emitted through a different stack.

vV V © VY

Y VY

From the Device Data window, salect Process from the menu.
Y ou will be reminded that there are no processes data yet entered for this device.
Select Add from the Process Data window.

Enter aprocessID of 1. (Thismay be any ID that is unique to this device. The process
ID must be an integer between 1 and 99).

Enter the process name in the box labeled Process.

Enter an SIC and SCC codes as shown below. Alternatively, you can click the button
labeled SC and select from alist of available SIC codes. Try searching for ‘chemicas

or some other embedded string.

Note that if you enter the SIC and SCC codes directly by typing them, the corresponding
SIC and SCC names are immediately shown in the gray boxes below the SIC and SCC
buttons. If you enter an invalid SIC or SCC code, the name fields will appear blank.

When you enter avalid SCC code, the SCC units appear automatically in the box |abeled
SCC Units.
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Pease also note that the Reconcile Emission Inventory Code (REIC) is N/A which means
there is no corresponding areawide source associated with this SIC/SCC combination. In
other words, this stationary point source will not be reconciled with any areawide
sources.

The ARB assigned a number of SIC/SCC combinations in the category table. For any
valid combination, there is a corresponding Emission Inventory Code (EIC). However,
there may not be a REIC for this combination because it is not reconciled with any
areawide source. For example, there is not any areawide source corresponding to
hexavalent chromium electroplating process. Thus, SIC/SCC=3471/30901002 does not
have any areawide source associated with it.

Enter anaverage annual process rate of 1000. The units are TONS PRODUCED per
year, asimplied by the SCC code.

Enter a maximum hourly processrate of 1. The units are TONS PRODUCED per hour,
as implied by the SCC code

Enter a stack number of 1. Alternatively, you can click the Stack button to select from a
list of stacks that are currently defined for this facility.

It is recommended to enter the stack data for the facility first, so that when you get to the
process data the stack numbers will already be defined. However, thisis not essential.

Y ou may enter a number for an undefined stack here, then go back and add the stack
from the stack window. If the stack that you enter on the process window is not defined,
you will get an error message during the risk analysis when you try to import the
chemical and emission data for that stack.

Press Save to save the process record
The Date Process Rate Last Changed field is updated automatically with today’ s date.

The remaining fields on the process window are not required for dispersion or risk
analysis. However, they should be filled out for reporting of emissions datato ARB.
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Select Add from the Process Data window.
Enter aProcess ID of 2 (Thismay be any ID that is unique to this device)
Fill in the rest of the data for process number 2 as shown below

To enter the monthly rate distribution for this process, enter the percentage of the total
annual process rate attributed to each month in the boxes at the bottom of the window.
To specify auniform distribution, click the button labeled Uniform. Thiswill set the
percentage for each month to 8.3. The total of the percentages for the twelve months
must add up to 100. (The monthly distribution is not required for dispersion analysis.)

0 Note that this process is associated with stack 2, meaning that al of the emissions from
this process are assumed to emit from stack 2.

» Sdect Save from the menu.
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Emissions Data

In this section you will enter the emissions data for the two processes defined in the

previous section.

>

>
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From the Process window, select List. Thiswill display a selection list of al of the
processes associated with the current device.

Double-click on the first processin the list. The Process window should now show the
data for process 1.

Select Emissions from the menu.

Y ou will be reminded that there are no emissions records yet defined for this process.
Select Add from the Emissions Data window.

The Add Pollutant window will appear.

Click the button labeled Pollutant ID. You will see aselection list of pollutants.

Reminder: Not all of the substancesin the database have health values (cancer,
chronic, acute). Thereforeif you plan on performing arisk analysis, make sure you
have chosen the substance with the correct health value. The HARP health table can
be viewed from the Risk Analysis module (Analysis/Risk Analysis/Health Table).
Pollutant | Ds are unique to each substance, except for carbon monoxide which islisted
as 42101 (SAROAD for criteria pollutant) and 630080 (CAS number for toxics). You
should always select 42101 when entering emissions for carbon monoxide unless you
want to perform risk analysis for a facility using carbon monoxide. In this case select
630080 as carbon monoxide.
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> Inthe search box at the top of the window, enter arsenic. Pressthe Search for String

button.

0 The search list should appear as shown below.

=

Search for string -» i |dioxin | OK. I Cancel I
_..JM I Ma. records I-|3

SOl

select
pol.poln, polabbrey InhalationCancerURF InhalationCancerSlopeF actor. OralCancerS lopeF a

Pal [Pollutant |D]| Poln [Pallutant Mame] | Polabbrew [#bbreviation) | InhalationCancelRF| [nhalationCancerSlopeFac «
il 1086 Dioxing, total, wio individ. izomers reported {PCOD s} Driasiriz-w.o
il 1085 Dioxine, total, with individ. izomers alzo reported {PCODsH Diosing-w.!
L] 174606 22,7 8-Tetrachloradibenza-p-dioxin 2.3.7.8-TCOD 38 1300
L] 40321764 1,23 7 B-Pentachloradibenza-p-dioxin 1-3.7.8P=CDD 38 1300
L] 39227286 1.2.3 4 7 B-Hexachlordibenzo-p-diaxin 1-4.7.8HCDD 38 13C
L] AYER3857 1.2.3 6.7 .8-Hexachlordibenzo-p-diaxin 1-3.6-8H=CDD 38 13C
L] 1.2.3.7.8 9-Hexachlorodibenzo-p-dioxin 1-3.7-9H=CDD 38 13C
[l ] eptachlorodibenzo-p-dioxin 1-4 E-BHpCOD 1:
il 3268879 1.2.3.4.6.7.8.9-0ctachlorodibenzo-p-diowin 1-80ctaCDD 0.0032
Il 41903575 Total Tetrachlorodibenzo-p-dioxin TotalTetraChD T
Il 36088229 Total Pentachlorodibenzo-p-dioxin TotalPentaCOD
4

BAARRARR Tntal Havarhlaradibanzoam.dicein analuauarnr _|;|
»
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You will see aselection list of pollutants.

Double-click on 35822469 —1,2,3,4,5,7,8-Heptachol orodibenzo- p-dioxin.
Press the OK button on the Add Pollutant window.

On the Emissions Data window, enter an emission factor as shown below

Note that the Calculated AnnualEMS and Calculated Hourly EMS are automatically
updated. These numbers are the products of the emission factor that you just entered in

this window and the corresponding process rates that you entered on the Process Data
window.

Enter annual emissions as shown below.

In this case we are ignoring the calculated process rate above, which is only a guideline.
This difference will likely be ared flag to the ARB reviewers.

Enter Hr. Max. EMS value as shown below
Select Save.
The Emissions Data window should appear as shown below.
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Sdlect Exit to close the Emissions Data window and return to the Process Data window.

Click Next to go to the second process. The Process Data window should show process
number 2.

Select Emissions from the menu.

Y ou will be reminded that there are no emissions records yet defined for this process
Select Add.

Select pollutant 1016 - Arsenic compounds (inorganic).

Enter the rate parameters as shown below.

Select Save.

Note that the fields labeled Last EM S Update and Person Changing are updated
automatically. The Person Updating field will contain the name or initials that you
entered into the log on window when you first ran HARP.
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Perform a quick check of the emissions data to be sure that it agrees with the sample problem.
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Close the Emissions Data window by selecting Exit.

Close the Process Data window by selecting Exit.

Close the Device Data window by selecting Exit.

From the Facility Data window, select Calculations/Emissions.

Y ou should see a Total Emissions table displayed as shown below. Thiswindow tallies
up the annual emission rates for all chemicals for all processes associated with the current
facility.

Close the Total Emissions window by selecting EXit.
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i, Total Emissions for Facility ABC CHEMICAL o [m] S|

pD|| poln [ totalems

| 1016 Arzenic compounds [inorgarnic) 1.2
1] 50000 Formaldehyde 1
1] 1796 Urethane 225
(g 7092 Methulene chlonde Dichloromethane 0a
|| 1746016 237 B-Tetrachlorodibenzao-p-dioxin 0.00000001
|| FER4IT Ammonia 100
| | 7782505 Chlorine 1200
|| 35822463 12,3467 8-Heptachlorodibenzo-p-dioxin - 0.00000001

2918219 1.2.2.7 8. 9-Herachlorodibenzofuran 0.00000007

4.4.6 Building Geometry

Building geometry is used for building downwash calculations when setting up the
dispersion analysis. If you do not enter building geometry, then no downwash calculations will
be included.

Each facility may have one or more buildings. Each building may have one or more tiers.
The use of tiers alows buildings to be described as multiple levels. Typically one tier will be
stacked atop another to describe a stepped-in geometry.

Each tier of each building is described by three or more vertex points, which represent the
corners of the building, and atier height. The tier height is measured from the building base
elevation, which is the same for al tiers of a particular building.

ABC Chemical has three buildings. Two of the buildings have only onetier. The third
building has two tiers.

Each vertex is described by its easterly and northerly coordinates, measured relative to
the facility location. The facility location for ABC Chemical is UTM coordinates 475,000
meters east and 3,633,000 meters north as entered on the Facility Data window. After entering
the building and property boundary coordinates, you may shift the location of al buildings and
property points by adjusting the facility location.

Begin the exercise by entering the data for the first building as follows.

» Fromthe Facility Data window, select Geometry/Buildings.

0 TheBuilding Geometry window appears. The window is blank, indicating that there is
not yet any building data entered for this facility.

» Select Add to add anew building tier.
The Add New Building window appears.

o

» Enter an ID number for this building of 101.

4-18



> Enter atier number of 1. The tier number is arbitrary, but must be unique for this
building.
» Enter 5 for the number of corners. This defines the number of vertices for this tier.

0 The Add New Building window should appear as shown below.

Add New Building
O Hunber
] I | Cancel I

Pressthe OK button to return to the Building Geometry window.
Enter a building description

Enter abuilding height of 41 meters

Select Save to save the changes you have made thus far.

Select Edit Pointsto edit the vertex point locations.

The Building Boundary Pointswindow will appear as shown below.

Note that the window caption reads ‘Building 101 Tier 1’ to remind you what tier you are
editing.

© © V V V V VY

Ilustration of Building Boundary Points
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Position the Building Geometry window and Building Boundary Pointswindow on the
screen so that both are visible.

Enter the data as shown below.

Asyou enter the vertex point coordinates, the Building Geometry window updates
automatically to show the current geometry. If the building drawing does not appear
after you have entered al the points, select Zoom/Whole Facility from the menu.

The Plot Order is normally sequential starting from 1. These numbers indicate the order
in which the vertices exist physically moving around the building in either the clockwise
or counterclockwise direction. Y ou may enter the east and north coordinates of the
pointsin any order as long as you adjust the plot order to correspond to the physical order
of the building corners.

Select Save to save the change you have made so far.

. Building Boundary Points
add Delste Sort Redraw  Exit

Building 101 Tier 1

1 0

2
3
4

YV V.V V V VYV V

Select Add.

Enter building number 102, tier 1.

Set the number of cornersto 4 (the default).

Enter a building height of 30.

If the Building Boundary Points window is not visible, select Edit Points.
Enter the data as shown below.

Select Save.

isi. Building Boundary Points
add  Delete Sort Redraw  Exit

Building 102 Tier 1
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> Sedlect Add.
» Enter building number 102, tier 2.
0 Notethat isasecond tier of the same building.
» Set the number of cornersto 4 (the default).
» Enter abuilding height of 50.
» If the Building Boundary Pointswindow is not visible, select Edit Points
» Enter the data as shown below.
» Sedlect Save.
. Building Boundary Points _ (O]
add Delete Sort Redraw  Exit
Building 102 Tier 2
Plot Order| East Location [m]|_ Moith Lacatian (m]
B 2 30 20
| 3 30 30
4 10 -30
» Select Add.
» Enter building number 103, tier 1.
» Set the number of cornersto 4 (the default).
» Enter abuilding height of 15.
» Enter the data as shown below.
» Sdect Save

i, Building Boundary Points
add  Delete Sort Redraw  Exit

Building 103 Tier 1

F'IotDrder| E azt Location [rn]| Marth Location [m)
1 -20 20

» Sedlect Options/Show Stacks
0 TheBuilding Geometry window should now appear as shown below.
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The currently selected building tier is shown in red.

The stacks are shown as small red circles (solid line). The diameter of the circleisthe
diameter of the stack.

The large dotted circle around each stack is merely avisua aid to make it easier to locate
the stacks on the map when the map scale is small. The diameter of the dotted circles has
no significance.

As you move the mouse cursor around the graphic portion of the window (without
clicking) the coordinates of the cursor are continuously updated. Both the relative
coordinates (with respect to the facility location) and the UTM coordinates are shown.

The horizontal and vertical dotted lines cross at the facility UTM coordinates and are for
visual reference.

Select List to see alist of al the building tiers defined for this facility.
Double-click on one of the tiers shown in the list.

The data for the tier that you selected is now displayed, both in the Building Geometry
window and the Building Boundary Pointswindow. You may edit the values in either
window, then remember to select Save.

Click the Next and Previous buttons to show the data for each of the tiers in sequence

Holding down the left mouse button, drag around an area of the map to zoom in to a
larger scale.

Select Zoom/Zoom Out to show the map on a smaller scale.
Select Zoom/Whole Facility to set the map scale to show the entire facility

Select Zoom/Whole Building to set the map scale to show the currently selected building
tier.

To delete the currently selected tier, click Delete. Y ou will be prompted for confirmation
before the tier is deleted.

In the figure shown below, the property boundaries are also shown. The next section
described how to enter property boundary descriptions.

Tip: HARP will not update the facility/boundary drawing until you hit save on the screen
where you have made your latest change.
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4.4.7 Property Boundaries

Property boundary datais used to locate boundary receptors for risk analysis. Because
the maximum exposed individual (MEI) is often located on or near a property boundary, the
normal practice is to place receptors along the property boundary at intervals. This must be done
prior to running the dispersion analysis. Once the property boundaries have been identified
HARP can be used to generate receptors at regular intervals along the boundary automatically so
that you do not have to figure out the UTM coordinates of each boundary receptor.

Each facility may have one or more property boundaries. The boundary curves do not
have to be connected. This could be used, for example, to describe a facility having properties
on opposite sides of a street.

Each property boundary curve is described by three or more vertex points, which
represent the corners of the property line. Each vertex is described by its easterly and northerly
coordinates, measured relative to the facility location. After entering the building and property
boundary coordinates, you may shift the location of all buildings and property points by
adjusting the facility location.

ABC Chemical has two property boundaries. Enter the property boundary geometry as
follows.
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» From the Facility Data window, select Geometry/Property Boundaries.

© v © vV
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The Property Boundary Geometry window appears. The window shows the building
geometry but no property boundary curves because no property boundary data has

yet been entered for thisfacility.

Select Add to add a new property boundary.

The Add New Property Boundary window appears.
Enter an ID number for this property boundary of 101.

The property boundary ID numbers are distinct from the building tier ID numbers, but all
of the property boundaries for a single facility must have unique IDs.

Enter 5 for the number of corners. This defines the number of vertices for this boundary.

The Add New Property Boundary window should appear as shown below.

Add New Property Boundary

10 Mumber 1M

Ok I | Cancel I

vV © V V V

Press the OK button to return to the Property Boundary Geometry window.
Enter abuilding description.

Select Edit Pointsto edit the vertex point locations.

The Property Boundary Pointswindow will appear.

In the Property Boundary Pointswindow enter the coordinates for the property boundary
vertices as shown below.

Note that the window caption reads ‘ Property Boundary 101’ to remind you of which
boundary you are editing in case there is more than one boundary associated with this
facility.
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Illustration of Property Boundary Points
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» Onthe Property Boundary Geometry window select Save to save the changes you have
made.

0 TheProperty Boundary Points Geometry window should appear as shown below.

0 Note that both the property boundaries and building boundaries are shown. The currently
selected property boundary is colored red.

0 You maytoggle between editing buildings and editing property boundaries by clicking on
the corresponding radio button just above the graphic pane of the window. Thisis ashort
cut that avoids having to exit and return from the facility window.

» Add another property boundary with the coordinates shown below.

0 The graphica window should now appear as shown in the next figure.

. Property Boundary Points = |EI|1|

odd  Delete Sort Redraw  Help  Exit

Property Boundary 2

Plat Order| East Location [m]| Marth Location [m]| Ele
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4.4.8
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Sensitive Receptor Data

Sensitive receptors are specific points of interest defined by you where you want to

calculate the health effects. A sensitive receptor might be a school, a nursing home or simply a
residence. Once you have defined a sensitive receptor it is fairly easy to include that receptor in
the dispersion and risk analysis. It is not essential that sensitive receptors be defined in the
database, since new receptors can be added arbitrarily when you set up the dispersion analysis.

Sensitive receptor data is stored in the HARP database. The datais independent of the
reporting year, so you may enter the data once and use it for multiple reporting years.

(0]

vV V V © VvV

» From the HARP main menu select Edit Data/Sensitive Receptors

If you have not yet entered any receptor data you will be reminded that there is no
sensitive receptor data yet defined. The demonstration data may already contain sensitive
receptor data, which will be displayed.

To add a new receptor to the database select Add.

The New Receptor window will appear.

Enter areceptor ID of 1.

Click the button labeled Select CO/AB/DI S. Select San Diego County.
Enter a description next to Group.
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The group description is arbitrary. Assigning the same group name to severa sensitive
receptors will make it convenient to select that group of receptors when setting up the
dispersion analysis.

Enter a description next to Group.

The group name is limited to 8 characters.

The New Receptor window should now appear as shown below.
Click OK to return to the Edit Sensitive Receptors window.

i, New Receptor EE

Receptaor 1D ’:I‘-m“w
County I‘?F‘m_——
Air Basin ISD—
District Iﬁ).._._._._.__
Group w

Select CO/AB/DIS ;
Ok i Cancel i

Enter a descriptive name next to Receptor.

Click Category to select areceptor category. Thisis for your information only and is
optional.

Enter the population and UTM data as shown below.
Select Save.

The demonstration database contains two other receptors for this area. Each belongs to
the group TUTORIAL.

Use the button on the menu of the Edit Sensitive Receptors window to navigate through
the receptorsin the database. The List option allows you to see alist of al the receptors
and jump to any receptor for editing.

Receptor data can be exported and imported using transaction files (see chapter 7).
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Track 4 - Reports

Inventory Reporting Forms

The inventory reporting forms are used to submit hard copy records of the emissions

inventory for afacility to alocal air district office or ARB. The forms are populated with data
that is in the database and provides space to manually write in corrections with a pen.

These reports are rendered somewhat redundant by electronic transmission of data.

Electronic transmission of emission inventory data is accomplished by using HARP to create a
transaction file. The original intent of these reportsisto alow districts or ARB to create
reporting forms from existing data for facilities that do not have the computer or human
resources to run HARP. The forms can then be filled in by the facilities using a pen and mailed
back to the district or ARB.

>
>
>

From the HARP main window, select Reports/I nventory Reporting Forms.
Click the button labeled Select Facility.

Select ABC Chemical from the list. Y ou can do this by clicking on the name once, then
pressing OK, or by double-clicking on the name.

Check the box labeled All to generate emission inventory report forms for facilities,
stacks, devices, processes, emissions and supplemental use.

Enter a descriptive phrase for the page footer.

Check the box labeled Page Numbers to cause the pages of the report to be numbered
sequentially.

The Create Forms window should appear as shown below.
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From the menu, select Report/Build Report and Preview it

Y ou may receive awarning that ‘No supplemental use records are found' if you have not
yet entered supplemental use data. (Supplemental use data is entered by selecting
Supplemental from the Facility Datawindow.)

The Inventory Report preview window will appear as shown below. There are 8 pagesin
the report. The numbers near the top of the window show that you are currently viewing
page 1 out of 8.

Preview the page of the report by using the menu to navigate forward and backward one
page at atime.

Zoom in and out by using the options under the Zoom menu.
Zoom in by double-clicking with the left mouse button on the document.

With the document zoomed in to alarge scale, click and hold the left mouse button while
dragging the mouse around the document window. This allows you to view different
parts of the document when it is too big to fit in the window.

Zoom out by double-clicking with the right mouse button on the document.

Save this report to afile by selecting File/Save from the menu. You may later retrieve
this report by selecting File/Open.

If you have a printer, print the current page by selecting File/Print Current Page, or print
the entire document by selecting File/Print Entire Document.
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452 Emissions Summaries

4.5.2.1 By Facility

From the menu, select Report/Emission Summaries/By Facility
The Facility Summary Report window appears as shown below.
Click All Reported Substances.

Click User defined Facility List. Thisindicates that you intend to generate a report for
one or more specific facilities that you will define.

vV VvV © Vv
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To define the list of facilities that you wish to report, click the button labeled Facilities
List File

TheList Editor window will appear similar to what is shown below. (Thislist of
facilities in the lower pane of the window will probably be different on your screen.)
The list of facilities that you want to report is shown in the lower pane of the window.
Clear the lower list by clicking Delete All.

Click on ABC Chemical in the upper list.

Click the button labeled I nsert After.

The lower list should now contain only one facility, ABC Chemical.

For this smple example, there is only one facility in the database. If you have added
severd facilities to the database, they will all appear in the upper list. Click the Insert
After or Insert Before buttons repeatedly to add other facilities to the reporting list.

To make it easier to locate a particular facility when there are many in the database, enter
acharacter string next to Search String, and thenpress the Search button. The upper list
will then show only those facilities whose name partially matches the search string.

Sdlect Files/Save. The list will be saved to the file whose name is shown next to List
FileName. Thislist may later be recalled.

Click Exit to closethe List Editor window and return to the Facility Summary Report
window.
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» From the Facility Summary Report window, select Print/Preview
0 Thefacility emissions summary report will be displayed in the report preview window.

Use the menu as described in the previous section to navigate through the report or to
print it.

o0 Each of the reports described in section4.5.2 is written to a temporary file before it is
previewed or printed. The temporary file is named OUTPUT.TXT, and is located in the
HARP program directory. Y ou may import this file to a word processor, however
remember that the file is overwritten during each report, so if you want to preserve it you
should rename it or copy it to a different directory.

4.5.2.2 By Process

» From the menu, select Report/Emission Summaries/By Facility

0 The Process Summary Report window appears as shown below.

Click Select COABDIS. This indicates that you want to create a report for al facilitiesin
a particular County/Air Basin/District.

» Click the button labeled Select CO/AB/DI S to display alist of valid CO/AB/DIS. Select
San Diego.

0 The window should now appear as shown below.

4-32




Process Summary Report

Print  Exit
Chemical Group | Facilities
= 1 Aldehydes & Selected COALB/DIS
2 Aromatics |
, : Couty  [37
By i |
3 Aromatics || Air Basin !-é-b---——--—»-----—-««
4 Aromatics | i
District iSD
" B Organics |
Select CO/AB/DIS i
= B Organics Il = UTHM Range
= 7 P&H Dioxing : Narth et
" BMetals| | Min. | |
= Stdetals Il M, ; ;
Zone i
~ . iy
+ ser Defined Chemical List L
LChemical List File J Facilities List File i
| iD:\HAFIF‘\HarpDev\CDDE\HarpMain\poIIutnt. pol | iD:\HAHP\HarpDev\CDDE\HarpMain\faciIity.fac
Process Summary Feport

v © VvV V Vv V

YV V V VY

Click User Defined Chemical List. Thisindicates that you intend to generate a report for
one or more specific chemicals that you will define.

Click the button labeled Chemical List File Thiswill alow you to edit the list of
chemicals that you want to report.

OnthelList Editor window, click Delete All to clear the lower list.
Next to Search String enter ‘arsenic’ (without the quotes).
Click the Search button.

The upper list now shows only those chemicals that have ‘arsenic’ somewhere in the
name.

Click on the first entry in the upper list (pol 1016). The column labeled pol contains the
chemical CAS numbers.

Click Insert After to add CAS 1016 to the lower list.

Repeat this procedure to add CAS 7440382 to the list.

Select File/Save.

Select Exit to return to the Process Summary Report window.
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» From the Process Summary Report window, select Print/Preview.

0 The process emissions summary report will be displayed in the report preview window.
Use the menu as described in the previous section to navigate through the report or to

print it.

45.3 Prioritization

The priority report is a calculation of facility prioritization scores as defined in the
CAPCOA Prioritization Guidelines.

Gererating the prioritization report is a three-step process: 1) the receptor proximity
must be entered or calculated for each facility for which you intend to calculate priority; 2) the
calculation of priority score is performed for one facility or for al facilitiesin a district, and the
scores are stored in the data base in the Device table; 3) the prioritization report is created by
referring to the previoudly calculated values. For more information on prioritization, see

chapter 8.

First set the receptor proximity for ABC Chemical:

» OpentheFacility Data window. If you have entered data for more than one facility,
select List to bring up the datafor ABC Chemical.




> Next to the button labeled Receptor Proximity, enter avaue if you know what it is. If
you do not know the receptor proximity, press the button and it will be calculated and
inserted for you.

0 The receptor proximity is calculated based on the distance from the nearest sensitive
receptor to the facility property boundary. If you have not yet entered any receptor data,
then the receptor proximity will be set to alarge number.

» Sdlect Save.

An alternative procedure for calculating receptor proximities, which is more convenient than
doing it one facility at atime, is as follows:

» From the HARP main menu, select Utilities/Receptor Proximities

The Receptor Proximity window will appear as shown below.

Click the button labeled District. Select the San Diego district from the list.
Click Include Receptorsin all districts

The demonstration database that is delivered with HARP aready contains some receptor
data. The receptor datais not specific to areporting year. In other words, if you enter the
data once, it will be used for al reporting years.

» Sdect Calculate. The receptor proximity datawill be calculated and stored in the
database.

» Click Exit to return to the HARP main window.

© VvV v ©O
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The following steps are used to calculate the priority scores for all facilities:

From the HARP main menu, select Reports/Prioritization

The Prioritization Report window will appear as shown below.
Click Calculate prioritiesfor all facilitiesin district.

Click the button labeled Didtrict.

From the list of districts that appears select San Diego.

Select Calculate/Update Priority Database.

The priority scores have now been updated in the Device table.

vV © V V V VvV ©0 V

From the Prioritization Report window, select one or both of the reporting methods,
Emissions and Potency Procedure and/or Dispersion Adjustment Procedure. These
analysis procedures are described in the CAPCOA Prioritization Guidelines.

» Click Include Device by Device Breakdown if you want to see the relative contribution
of individual devices to the priority score.

» Sdlect Print/PreviewReport.

0 The report is written to the text file named PRIORITY.TXT, which is located in your
project directory. After the report is generated, it will be displayed in the report preview
window. From thereit can be printed directly to the printer.

» Click Exit to return to the HARP main window.
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Q/A Report

The Q/A reports are designed to seek out and identify some of the most common data

entry errors. Many of these potential errors do not affect the risk analysis results, but
nevertheless represent missing data that ARB expects to have submitted.

>
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(0]

From the HARP main menu, select Reports/QA Report.
The Q/A Report window will appear as shown below.

The Q/A report has now been written to the file named QAREPORT.TXT, located in
your project directory. The report will be displayed in the report preview window.

Click Exit to return to the HARP main window.
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Compare Two Years

This report allows you to compare emissions data for one or more facilities for two

different years. Thisisintended to aid reviewers in determining what has changed from one year
to the next and to highlight large changes in emissions.

In order to exercise this function you first must have two years of data. The following

steps will demonstrate how to easily create some sample data for two years, and then generate
the report.

© V V V VY

YV V V V
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From the HARP main menu, select UtilitiesMultiyear.

Next to Source year for copy enter -4.

Next to Target year for copy enter -5.

Click the button labeled Copy all data from source year to target year.

Y ou have now created a copy of al of the data that you entered for year -4. The copy is
stored under year -5.

Next to Change Reporting Year To: enter -5 and click the button.
Click Exit to return to the HARP main window.
Select Edit Data/Facilities and Emissions.

When the Facility Data window appears select Device. In the subsequent windows select
Process then Emissions to get to the emissions window.

Enter new vaues for Annual EMS and Hr. Max.EMS.
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Select Save.
Select Exit four times to return all the way to the HARP main window.

Y ou have now altered the emissions data for ABC Chemical for year -5. Y ou will
proceed to generate a report comparing years -4 and -5.

Select Reports/Compare Two Years.

The Comparison of Two Years I nventory window will appear as shown below.
Click Selected CO/AB/DI S.

Click the button labeled Select CO/AB/DIS. Select San Diego from the list
Next to First Year enter -4.

Next to Second Year enter -5.

Select Print/Preview.

The Report Preview window appears. Use the menu to navigate through the report or
print it.

The report will be written to the file named COMPARTWOY EARS.TXT, which is
located in your project directory.

For each facility and chemical the report shows the annual average and hourly maximum
emissions rates for the two years that you specified, and the percentage change from one
year to the other.

Click Exit to return to the HARP main window.
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46  Track 5- Dispersion Analysis
4.6.1 Getting Started with Dispersion Analysis

In this tutorial track you will set up and run a dispersion analysis for ABC Chemical. By
now you should have entered data into the CEIDARS-L ite emission inventory database. If you
have not entered any facility data, please exit the dispersion module and from the main menu
choose Edit Data/Facility and Emissions. For instructions on how to use the CEIDARS-Lite
emission inventory database please see Chapter 5.

HARP has a feature that will convert al of the UTM coordinates in the HARP
(CEIDARS-L.ite) database to one default projection system. So it isimportant to set the default
projection before setting- up your dispersion analysis.

» From the HARP main menu, sdlect Utilities/Switch Default Coordinates

» Click on the coordinate system that you would like to apply to your data. In this exampl
we will choose UTM NADS3.

D

To begin setting up the dispersion anlaysis, you must open an existing dispersion analysis
workbook. Dispersion anaysis workbooks end with a.ISC extension. If you are starting a new
project, and you open the Dispersion window, HARP will copy an example workbook called
STARTUP.ISC into your project directory and open it. Y ou should then save it to another file
with a name that is meaningful to you. Remember: NO spacesin file names A copy of this
file, called DEMO.ISC, is in the HARP\PROJECTS\DEMO directory and will be used for the
tutorial.

» From the HARP main menu, select Analysis/Dispersion Analysis/Representative Met
Data

0 TheDispersion window will appear. HARP will attempt to open the most recent
workbook that you have used for this project. If thisis anew project, HARP will create a
new workbook in your project directory. It will be named STARTUP.ISC. Y ou should
then select File/Save As to save the new workbook to a file whose name is meaningful to
you. Save the workbook to afile named ABCChemical.ISC.

0 The next time you open the Dispersion window, HARP will automatically open this
|SCST3 workbook file.

0 You are now ready to begin entering the parameters that control the dispersion analysis.

0 Thedispersion anaysisis done by the program ISC.EXE, which is available from the
U.S. EPA. After you have entered al of the run control parameters onto the ISC
workbook, HARP will build an input file for ISCST3 and run it.
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The 1SC workbook is in the form of a spreadsheet with multiple pages. The buttons on
the left side of the window are used to select which page is being displayed and edited.
The following sections of the tutorial will guide you through each of the |SC workbook

pages in sequence.
As you move the cursor around on the workbook, the pane at the bottom of the window

shows information about the parameter that you are editing. This information includes
the current value, the name of the parameter, a brief description and the allowable values.

For parameters that correspond directly to ISCST3 input parameters, the help pane at the
bottom of the window shows the name of the ISCST3 keyword. Each of these keywords
is described in detail in the ISCST3 manual and in Appendix F of this user guide. For
more information see chapter 9 of the HARP user guide.

Note: To edit acell without completely retyping the entry, hit F2 on your keyboard. The
cell can now be edited.

Files

Click the | SC Files button.
In the white cells on the workbook enter the information as shown below.

As you move the cursor around on the workbook, the pane at the bottom of the window
shows information about the parameter that you are editing. This information includes
the current value, the name of the parameter, a brief description and the allowable values.

The titles are echoed in the ISCST3 input and output files.

The 1 SC I nput Fileis the name of the ISCST3 input and output files that HARP will
create for you when you execute ISCST3. Note: NO SPACES are alowed in file names.

Meteorology I nput Fileis the name of the meteorology data file that ISCST3 will use
when it runs. Thisfile must exist in the project directory (or in a directory with a short
path). Three sample files are located in the HARP program directory. Each file ends
with a.MET extension.

The installation CD includes a screening meteorology file called SCRNMET.MET and a
set of meteorology files for various stations across California

When HARP opens a meteorology file it will automatically fill-in the start and end time
on the meteorology worksheet. The name of the meteorology file will appear on the | SC
Filesworksheet. HARP will read meteorology files with the extensions *.met, *.txt,
*.dat, *.sam, and * .asc.

Select Meteorology/Open Meteorology File from the menu.

Select SD8589.MET, a sample met file for the San Diego area that isinstalled in your
DEMO directory.

Before continuing, select File/Save to save the changes you have made thus far.
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4.6.3 Control Parameters

» Click the Control button.

» Inthe white cells on the workbook enter the information as shown below.

0 For parameters that correspond directly to ISCST3 input parameters, the help pane at the
bottom of the window shows the name of the ISCST3 keyword. Each of these keywords
is described in detail in the ISCST3 manual.

0 Thetitles are echoed in the ISCST3 input and output files.

0 When you set the model option Use Regulatory Default to Y es, the following parameters
are set to the default values: 1) gradua plume riseis NO (i.e. use final plumerise);

2) stack tip downwash is YES; 3) buoyancy induced dispersion is YES; 4) cams
processing is YES; 5) missing data processing is NO; 6) no exponential decay for rural
mode; 7) Lowbound option for building downwash is NO.

0 Inthe example below, the cursor is placed on Rural or Urban. Note that the help pane
on the bottom of the window displays ISCST3 KEY WORD:
MODELOPT/RURAL/URBAN. Thisisthe ISCST3 keyword and keyword vaue that is
described in the ISCST3 manual and in Appendix F of the HARP user guide.

0 Because we have entered building geometry data into the database we intend to use the
building downwash option. So, I nclude building downwash? should be YES.

4-43




| K} Disprorssnin - (2 HARP_ Tk rorsal_Besismd! ABC chermical B

IS Fies oo e C
Lnskend Poliitant D Cithar Tamain rmodel BOTH
i b Half Life -1 Tamain Haight= EHEy
Tatain Elwiadion Lnis FEET
£ 1L il Dptinns
Prop. Bousedan L= requlstory defauk A parmging timas
Fural orltban Iﬁ% I 1-Haur YES
il Gradusl Piors Risa J-Haur [al
e Booksy Efack tap dosiwash YES B-Haui R0
Bunyany Induced dgparin YES 24-Hoir MG
Pattassp Fac
Cams processng YE= Manihhy 3 9]
Materokogy Wisanyg dads processing L2l Panod VES
ot Annusl G
e Bl Dowrrwacd
Emission Fiddes ke buldng dowmsesh?  YES

Dcporcdion Lowbinwmnd Cylion? L8]
Clapiston

el o]

FLRA =
FAPAWE TER MAME: ParaiCiLiaan

Enler FLFAL 10 ugs ral diapersion mockal of LJRBAN" o yeaihs when dispersion modal

PULLOWARLE WAL UES: FURAL LIRELAR B

4.6.3.1 Calculating Building Downwash

Building downwash is calculated automatically if you have set the parameter I nclude
Building Downwash to Y ES on the Control sheet. Building downwash will then be included for
all facilities for which building geometry data has been provided in the database.

NOTE: Building downwashis only calculated for point sources (not volume or area sources).

Building downwash is calculated using the BPIP program (“Building Profile Input
Program”) that is available from the U.S. EPA. BPIP is a preprocessor that converts the building
geometry into aformat that can be input directly into ISCST3. If you want to include building
downwash in the ISCST3 calculations, running BPIP is a necessary step. This is made quite easy
in HARP. If the Include Building Downwash parameter is set to YES, then when you set up and
run ISCST3 HARP does the following steps:

1. For each source that is listed on the Sources sheet of the |SC workbook, HARP
looks up the building(s) geometry for the facility (i.e. the facility that that
particular source belongs to).

2. Using the building geometry, HARP builds an input file for the BPIP program.

HARP runs BPIP. BPIP produces an output that isin aformat that can be
inserted into an ISCST3 input file.

4, HARP reads the BPIP output and inserts it into the correct location in the ISCST3
input file.

5. The steps above are repeated for each source (release point)



The building geometry is not displayed on the ISC workbook. 1f you want to edit it, you

must go back to the emissions inventory database, select the facility, and then select the
Geometry menu item from the facility window. HARP cannot run BPIP for facilities that do not
have building data in the HARP database.

For further details on the BPIP program, you should consult the BPIP manual, which is

included in the references directory of the HARP installation disk.

To greatly speed up the calculations, BPIP has been converted into a dynamic link library

(DLL) that is automatically installed with HARP. The results of BPIP are written to temporary
filesthat are read by HARP to build the corresponding | SCST3 input.

Because BPIP runs so quickly, it is not necessary to store and save the BPIP results

between setting-up ISCST3 runs. BPIP is simply rerun each time you set up and run ISCST3.
This greatly simplifies file management and ensures that any changes that you make to the
building geometry are aways taken into account when setting up 1ISCST3.

4.6.4

Defining Emission Sour ces

>
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Click the Sources button.

Since you always start with an existing workbook the old data must be deleted before you
add the new data for the current project.

Select Source/Delete All Sources. The datain thetableis cleared. Thistable will be
used to enter a description of all the sources for which you want to run dispersion
analysis.

Each line of the source table corresponds to one stack. A single facility may have many
stacks.

Data may be entered manually in the source table or edited at alater time. Fill in each
row and column for all stacks that you want to include. The first row in the table where
the Source ID is blank will indicate to HARP the end of the source data. All subsequent
rows will be ignored.

Rather than fill out the source table manually, data may be filled into the source table in a
couple of simple steps as follows using information retrieved from the HARP database as
follows.

Place the cursor on the first empty line in the source table, just below Source ID.
Select Source/l nsert Entire Facility.
When the list of facilities appears, select ABC Chemical.

The source table should now be populated with two rows of data, one for each of the
stacks of ABC Chemical. The Source D column is till blank

The Source IDs are arbitrary labels that are used to identify each source in the ISCST3
input and output files. Source IDs can be filled in manually if you wish. The following
steps fill them in automatically, which is useful if you have a large number of sources.
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Place the cursor on the first line in the source table (stack 1)

Drag the mouse downward to highlight al populated rows in the table (only 2 rowsin
this example).

» Sdlect Sources/Auto-generate source | Ds

The window should now look as shown below.

If you want to delete one or more rows from the source table, highlight the rows by
dragging the mouse across the rows you want to delete (you only need to highlight one
column). Then select Sources/Delete Rows.

» Scroll the window to the right to review all of the parameters.

0 Any text on the workbook that is colored blue can be edited at this point. This alows
you to edit the ISCST3 input, thereby overriding the values that you retrieved from the
database. This can be used to investigate different hypothetical scenarios without altering
the permanent data in the database.
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0 Using the Selection Filter is an dternative method for populating the source table. The
selection filter specifies arange of sources that you want to insert from the database into

thetable.
» Enter the parameters under Selection Filter as shown above.

The UTM coordinates are near ABC Chemical. The UTM zone and county correspond
to San Diego. The range indicates that you want to insert al sources within 3000 meters

of the specified UTM coordinates.

> You can also set the Selection Filter origin to afacility location. Select
Sources/Selection filter/Set Selection Filter Origin to Facility Location. Select

ABC Chemical from the list of facilities.
> Place the cursor on the first blank row of the source table.
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» Sdlect Sourcesd/Insert Sources Using Selection Filter.

0 The source table should now be populated with two new rows, which contain the same
data as before. Note that only two stacks were inserted because the database contains
only one facility.

> Fill in the source IDs as before.

> Sdect File/Save.

4.6.5 Setting Up a Receptor Grid

0 Receptor grids are used primarily to calculate dispersion, and subsequently risk, over an
area of interest so that isopleths (contours) can later be calculated.

0 You will create agrid of receptors centered at the location of ABC Chemica and
spanning a distance of 1000 m from the center in each of the four compass directions.
Grid spacing will be 200 meters. (Thisisafairly coarse grid spacing, but is useful for
demonstration because of the relative short analysistime).

» SetlInclude Grid? to YES. If thisis NO, thenall of the information on this sheet will be
ignored and no grid receptors will be included in the analysis.

» Sdlect Grid Receptors/Set Origin to Facility. When the list of facilities appears, select
ABC Chemical.

0 The parameters under Origin of Receptor Grid should now be set to the values shown
below. You may move the origin if you wish by manually editing the UTM coordinates.
The other facility parameters are for your information only to remind you where the
UTM coordinates came from.

> Enter the Grid Generation Parameters as shown below to specify the width, height, and
receptor spacing of the grid. Remember, to edit a cell without completely retyping the
entry, hit F2 on your keyboard. The cell can now be edited.

» Sdect Grid Receptors/Generate Grid.

0 The window should now appear as shown below. The east and north UTM coordinates
of each of the receptors are shown along the top row and left column of the table. The
other values in the table show the elevations at each of the grid points.

o Elevations can be entered manually. They can also be retrieved from a digital elevation
model (DEM) file. Chapter 11 explains how to obtain a DEM file for your area. The
following steps show how to look up elevation data to populate this sheet automatically.

» Sdlect File/DEM/Open DEM File The demo directory contains two DEM files for the
La Jollaarea of San Diego. Open the file named la_jolla__oe w.dem

» Sdect Grid Receptorg/Fill in elevations.

o0 Thedevationsfor all grid receptors will be filled in on the worksheet.

» Sdect File/Save.
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Defining Property Boundary Receptors

Property boundary receptors are placed along the boundaries of one or more facilities that
are being included in the dispersion analysis. These are used to help identify the
maximum exposed individual (MEI), which typically lies on or near the facility property
boundary, since the boundary contains the closest points to the stacks. The MEI does not
necessarily lie on the property boundary, but often will.

Click the Prop. Boundary button

Set Include boundary receptors? to YES. If thisis NO, then al of the information on
this sheet will be ignored and no property boundary receptors will be included in the
anaysis.

Select Boundary Receptors/Delete All Boundary Receptors. The boundary receptor
sheet will be cleared.

Click on the first empty row of the table to indicate where you want the receptors
inserted.

Select Boundary Receptors/Insert Facility Boundary Receptors.
From the facility list that appears, select ABC Chemical.

Select Boundary Receptorg/Fill in Elevations. This presumes that you have already
opened the DEM files as described in the previous section.

The boundary receptor table is now populated, as shown below. The elevations have
been added to the column on the right. These may be manually edited if you wish.

Sdlect File/Save.
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Defining Sensitive Receptors

Sensitive receptors are specific points of interest defined by you where you want to
calculate the health effects. A sensitive receptor might be a school, a nursing home or
simply aresidence. Once you have defined a sengitive receptor it is fairly easy to include
that receptor in the dispersion and risk analysis

Click the Sensitive Receptors button.

Set Include Sensitive Receptorsto YES. If thisis NO, thenal of the information on this
sheet will be ignored and no sensitive receptors will be included in the analysis.

Select Sensitive Receptors/Delete All Sensitive Receptors from Table. The sensitive
receptor sheet will be cleared.

Clear al of the cells on the sheet under Selection Filter. To clear acell, place the cursor
on the cell and press the Delete key.

Select Sensitive Receptors/Selection Filter/Set selection filter origin to facility location.
From the list of facilities that is displayed, select ABC Chemical.

The UTM coordinates under Selection Filter are now set to the coordinates of
ABC Chemical.

Enter 3000 next to Range.

The selection filter is now set to select all receptors within 3000 meters of the specified
UTM coordinates.

Click on the first empty row of the table to indicate where you want the receptors
inserted.

Select Sources/I nsert receptors using selection filter.

4-49




Y V¥V

Fill in the source IDs as before.

Select Sensitive Receptors/Fill in Elevations. This presumes that you have aready
opened the DEM files as described in the previous section.

0 The window should now appear as shown below.
> Select File/Save.
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4.6.8 Defining Census Block Receptors

Census block receptors are used to cal culate population exposure and cancer burden.
Click the Census Blocks button.

Set Include Census Blocksto YES. If thisisNO, then al of the information on this
sheet will be ignored and no sensitive receptors will be included in the analysis.

Select Census Blocks/Delete All Census Receptors. The census receptor sheet will be
cleared.

Enter the county and UTM coordinates as shown below.
Select Census Blocks/l nsert Receptors Using Selection Filter

The table will be populated with the census block data. The table will contain all census
block receptors from San Diego County that are within 3000 meters of the specified
UTM coordinates.
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» Sdect Census Blockg/Fill in Elevations.
» Scroll through the table to familiarize yourself with the contents. All of the text in blue

can be manually edited. The elevations are in the column on the right.

» Sdect File/Save.
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Defining Pathway Receptors

There are three pathway receptors. These are required for the risk analysis.
Click the Pathway Rec. button.

Fill inthe UTM coordinates of the water source (drinking water for humans, chickens
and pigs)

Fill inthe UTM coordinates of the pasture (the location of beef and dairy cattle, their
drinking water, and their pasture- grown feed)

Fill inthe UTM coordinates of the fish (locally caught fish)

Set the Include? column onthe far right to “YES” if you intend on running a
multipathway health risk analysis with this air dispersion run.

Sdlect File/Save.
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4.6.10 Setting Meteorology Parameters

At this point it is worthwhile becoming somewhat familiar with the contents of a meteorology
file. A standard ASCII format MET file looks like the following

99999 99 99999 99

9111 00 1.0293.01 320.0 320.0
9112 00 15293.01 480.0 480.0
99113 00 20293.01 640.0 640.0
9114 00 25293.01 800.0 800.0
9115 00 3.0293.01 960.0 960.0
9116 00 1.0293.02 320.0 320.0
99117 00 1.5293.02 480.0 480.0
99118 00 2.0293.02 640.0 640.0
9119 00 25293.02 800.0 800.0
991110 0.0 3.0293.02 960.0 960.0
991111 0.0 3.5293.021120.01120.0
(continues one record for each hour)

The first line contains the station number and year for the surface station and the upper air
station. In the screening met file that is shown above, the station number is set to 99999 and the
year is set to 1999.

The remaining records in this file each contain 10 values, which represent the following:
1. theyear
2. the month
3. theday
4. the hou
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5
6
7
8.
9
1

0.

. the wind direction in degrees
. the wind velocity
. the air temperature (K)

the stability class (A=1, B=2,...,F=6)
rural mixing height (m)
urban mixing height (m)

Y ou must provide the station number and year as input to ISCST3. Thisis used for interna error
checking. Y ou must also provide a time range of data that you want processed.

>

>
>

To load a representative meteorology file into HARP, click the Meteorology button on
the left side of the window.

From the menu at the top of the window, select Meteorology/Open Meteorology File

Open the file SD8589.MET.MET. If it isnot in your directory, copy it from the HARP
main directory. You can also browse to its location in another directory. However, the
directory path must not be too long. 1SCST3 does not like long path names.

HARP will read the met file and automatically fill in the station numbers and start and
end times on the workbook.

Edit the start and end times as shown below to use only one and a half months of
meteorology data. The time range for the simulation will be January 1, 1985 to
February 15, 1985. Thisisavery short time period to keep the run short for
demonstration purposes. Normally, you should specify one to five years of met data

If you choose to use screening meteorology, open the dispersion module by choosing
Analysig/Dispersion Analysis (Screening met data). HARP will automatically load the
screening met file from the HARP main directory.

The Met File Format for the sample MET files are dl DEFAULT, which is the standard
ASCII format. Several other file formats are available. Refer to the help pane at the
bottom of the window and the ISCST3 manual for details. The other parameters are
described in the ISCST3 manual and in Appendix F.

Sdlect File/Save.
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4.6.11 Defining Output Control Parameters

The Output parameters control what output is generated by ISCST3. Thisis organized into
four files with different formats, the POSTFILE, the PLOTFILE and the MAXIFILE and the
main ISCST3 output file. These are described in the ISCST3 manual.

The contents of these four standard ISCST3 output files are not used by HARP. However,
you can choose to have HARP create and save these files. To view outside of HARP you will
need to open them in aword processor. The version of ISCST3 that is delivered with HARP has
been modified to generate additional output in a more convenient format for post-processing.
There are two additional output files used by HARP, the SRC (source-receptor file) and the BIN
(binary hourly datafile). These are described in section 4.6.16.
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Click the Output button.

Scroll through the Output sheet and familiarize yourself with the output options. Read
the description of each parameter in the help pane at the bottom of the window. Note the
name of the |SCST 3 parameter, and refer to the ISCST3 manual and Appendix F of this
manual for details.

It is important to note that some of these output options are dependent on the control
parameters. For example, to generate POSTFILE output for a 24-hour averaging period,
you must set the 24 averaging time to Y ES on the Control sheet. Otherwise ISCST3 will
generate an error and fail.

Warning: the POSTFILE options may generate huge files and substantially increase the
run time.
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4.6.12 Emission Rate Factors

(0]
(0]

This function is only available when using representative meteorology.

It isimportant to synchronize diurnal emissions with hourly meteorological conditions.
Meteorological conditions vary during the course of a 24-hour period and throughout the
year. Incorrectly assigning emissions to the wrong part of aday will result in
inappropriate assessments of downwind dispersion, impacts, and 2/Q.

For example, ABC Chemical may have two emission sources. Source A is fugitive and
emits 12 hours a day at a constant rate when the workers are at the shop. Source B isa
function of operating hours but is twice as high in the morning because the machinery
operates better in the morning. Therefore in the emission factor worksheet, Source A will
have a period of HROFDY. 24 factors are required for HROFDY and the user will enter
0,0,0,0,00,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0 to represent the fugitive emission rate
profile. Source B will have a period of HROFDY. The user will enter 24 values for
Source B asfollows. 0,0,0,0,0,0,2,2,2,2,2,2,1,1,1,1,1,1,0,0,0,0,0,0. The emission factor
of 2 represents twice the emissions in the morning as compared to the afternoon emission
factor of 1.
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Click the Emission Rates button.

Enter YES next to Include rate factors. If this parameter is NO, then the rest of this sheet
will be ignored and no rate factors will be applied. This is the equivalent of setting the
rate factors to 1 for all stack and periods.

Enter SO01 for the Source ID in the first column. (Make sure that thisis the Source ID
number for stack 1 of ABC Chemical.)

Enter aPERIOD of HROFDY .

This indicates that youwill enter 24 hourly rate factors in the column below. Other
intervals besides HROFDY may also be entered, as indicated on the help line at the
bottom of the window. The number of rate factors that you enter must correspond to the
interval that you specify: 12 values for MONTH, 24 values for HROFDAY, etc.

Enter the rate factors as shown.

Note that for our demonstration we have set the to Include rate factors parameter to NO.
We are only including this in the tutoria to show how you would enter the emission rate
data

Sdlect File/Save.

When you include an emission rate profile you will get a message about normalizing your
emission rate factors when you run ISCST3. HARP expects the correct number of

factors for the appropriate adjustment period. In order for HARP to coordinate the
annual emission rate in tons/year with the emission factors, HARP will normalize the
factors. In the case above for Source B, the O's will remain 0's, the 2's will become 2.67,
and the 1’ s will become 1.33. In this manner, the sum of the emission factors equals the
number of values required (e.g., 24 in this case).

Click on Y ES when asked the question, “Would you like to normalize the emission rate
factors?’
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4.6.13 Setting Elevationsfor All Sources and Receptors

You have already seen how to insert elevations from DEM files for specific sets of
receptors. You can aso do this for the entire ISCST3 workbook in one step.

» If you have not already done so, open the DEM files by selecting FilesDEM/Open File
» Sdlect Utilities/Look up all elevations from the menu.

o HARP will populate all sheets on the workbook with elevations extracted from the DEM
files. The DEM files must already be open.

» Click the Sourcestab and note that the elevations of the stacks have been updated.
> Sdect File/Save.

4.6.14 Running the Dispersion M odel

» Sdect Analysis/Build I SCST3 Input and Run.

o0 You will be prompted with awindow as shown below. Y ou should respond Yesif you
intend to do refined hourly acute risk. Otherwise respond No. Refined houly acute risk
provides a more accurate and less conservative estimate of acute risk. However, it
requires storing the hourly X/Q values for every hour and for every source receptor
combination. This can be avery large datafile.

» For this example, you should respond, “YES".
o HARP will build an ISCST3 input file and immediately run ISCST3.
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0 A log window will appear that shows the progress of HARP. HARP will run BPIP as
required and display progress messages for each run in the log window.

0 Toabort an ISCST3 run, click on the command window and press Control-C.

hatpisc E3|

15 can save hourly ¥/ data For calculating max hourly acute risk, IF wou choose nok o save
hiourly #f data wou can still calculate screening acuke HI as well as chronic HI and cancer risk.,

WYARMING: the hourly %10 File may be very large.

Do wou wank o save hourly %/Q data?

Yes Mo Cancel

4.6.15 Checking for Errors

o If errors occur, error messages will be written to a file whose name matches the ISC input
file name, but with the extension changed to .ERR. All messages will aso be displayed
by HARP in a preview window as shown below. 1SCST3 error messages should always
be heeded, because they may indicate a problem or inconsistency in your input. For
further details on error messages refer to the User’s Guide for the Industrial Source
Complex (1SC) Dispersion Models that is included on the installation CD.

0 Thereisan Y2K warning that will appear after every run of ISCST3 in HARP. This
warning looks like this:
kkkkkkk*k WARNING MESSAGES *khkkkkkk*k
ME W360 1033 SET_WI:2-Digit Year Specified: Vaid for Range 1950-2049 SURFDATA

This warning occurs if the meteorology file contains years with only two digits. 1SC
resolves the ambiguity by interpreting this to mean the years are in the range of 1950 to
2049. In other words, 02 is interpreted as 2002, not 1902.

0 Inthe example below, ISCST3 iswarning you that calm hours (i.e. no wind) have been
detected in the meteorology data. Thisisonly awarning.
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4.6.16 Understanding the ISCST 3 Input and Output Files

All of the files generated by ISCST3 will have the same root name that you enter in the ISC Files
window in the ISC Input file box (for example DEMO). Each ISCST3 file will have different
3-character extensions. The file extensions of the standard 1SCST 3 output files are listed below

INP

ouT

PST

The primary input file for ISCST3. Thisfile is generated by HARP when you select
| SCST3/Build ISCST3 Input Fileor | SCST3/Build | SCST3 Input and Run from the
Dispersion window menu.

The primary 1SCST3 output file. Thisfile contains an echo of the input, a summary of the
results, and error messages. Error and warning messages are always located at the end of
the file and can be viewed with any text editor.

Thisisthe ISCST3 POSTFILE. Itiscreated by ISCST3 and contains datain a format
that isintended to be relatively easy to import into other programs for analysis and
plotting, although in practice some editing of the file or coding of the import routines will
be required. The format is ASCII, fixed column width and contains UTM coordinates
and concentration values. The exact content of the file depends on what you choose for
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PLT

MAX

ERR

the Output parameters on the Dispersion window. The values listed are the average
values of concentration for all receptors at intervals that you specify.

The PLT isvery similar to the PLT file. In addition to average concentration values it
also contains the so-called HIVALUS, which are the highest concentration values for all
receptors for specified averaging periods.

The so-called MAXIFILE, contains alist of all receptors whose concentration values
exceed some specified threshold during the simulation. The file is generated by 1ISCST3
according to the parameters that you specify on the Output control sheet of the
Dispersion workbook. Consult the ISCST3 manual for details.

The error file is generated by I1SCST3 and contains alist of all warning and error
messages generated by the program.

The version of ISCST3 that is used by HARP has been modified to provide additional post
processing and output that is necessary to carry out risk analysis. No changes have been made to
the standard files or the algorithms in ISCST3. This version of ISCST3 generates the following
additional files.

SRC

X0Q

BIN

This fileis called the Source-Receptor file. It is generated by HARP at the time that the
ISCST3 input fileis built. The SRC fileisacritical file that ties together the all of
ISCST3 output files with the HARP database. This file is hecessary because the format
of the ISCST3 input file does not alow the inclusion of information that is essential to
therisk analysis. For example, the ISCST3 input and output files do not provide away to
distinguish between grid receptors, sensitive receptors, and other receptor types. The
ISCST3 input and output files also do not allow for more than a single emission rate for
each source. Because a source may emit several different chemicals this constrains how
the ISCST3 results are used. The SRC file tells the risk analysis module which sources
and receptors in the HARP database correspond to the sources and receptors that were
modeled by the dispersion analysis.

Thisfileis generated by ISCST3. It contains the average and maximum X/Q values for
each source receptor combination. The maximum X/Q values are calculated for various
averaging times. Thisisrequired for risk analysis because different chemicals have acute
reference exposure levels based on different averaging times. HARP automatically uses
the correct averaging time for each chemical. The XOQ file is generated by 1SCST3 by
means of additional post processing routines that have been added to the version of
ISCST3 that is delivered with HARP.

The BIN file is generated by 1ISCST3 and holds binary X/Q information for every
source/receptor combination for every hour of the ssmulation. It is similar to the ISCST3
POSTFILE, however the information isin a more structured format that makes it more
suitable for post-processing. Unlike the POSTFILE, the BIN file format and contents are
independent of the output options that you choose, which also make it simple to process.
The datain the BIN file is used for the detailed acute risk analysis, which requires an
hour-by-hour calculation of acute risk for the entire duration of the ISCST3 run. The
BIN file can be quite large for long simulations and large numbers of sources and
receptors.
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4.7  Track 7—Point Estimate Risk Analysisand GIS
4.7.1 Getting Started, Loading Data Files

This section explains how to open the data files that are needed to carry out the risk
analysis. As described in the previous section, the SCR file (source-receptor file) is the key file
that ties all the other files together by providing cross-referencing information. For example, it
contains information that can be used to associate each emission source used in the dispersion
analysis to specific stacks in the HARP database.

Other datafiles that are important to carrying out the risk analysis and understanding the
results are street map files and digital elevation model files.

Finally, the RSK file is an intermediate file that HARP uses to store the most recent
cancer risk and noncancer health effects for all receptors. Thisfile can be opened automatically
when you return to a SRC file that you have previously analyzed so that you can reprocess and
visualize the results without redoing the calculations.

The following steps show how to open these important files. The example used in this
tutorial isfor arisk analysis using representative meteorology data. In this example we will
assume that the data has not been analyzed before. For information on using screening
meteorology and loading existing risk data, see chapter 10.

» From the HARP main menu, select Analysis/Risk Analysis (Representative Met Data)

0 There are two choices in the menu depending on whether you intend to use screening
meteorology data or representative (actual) meteorology data. Y our choice will be
depend on what meteorology you used in the dispersion analysis. If you used
representative meteorology, you must choose Analysis/Risk Analysis (Representative
Met Data).

0 The Risk window will be displayed, but the window does not yet contain any data.

» Sedlect File/Open Source/Receptor File (Dispersion analysisresults). When prompted
for afile name, select ABCCHEM.SRC or DEMO.SRC.

o Thelog window will appear, showing the progress as HARP reads the SRC file and the
XOQ file. HARP will then attempt to read the RSK file, but since no risk values have
been calculated for this SRC file you will see the following message displayed.

HarpRisk E
Warning. Can't open risk file, Risk has not wek been calculated. To caloulate risk select
AnalysisiPoint Estimate From the menu.
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If risk values have previoudly been calculated using this SRC file, HARP will ask if you
want to load the most recent risk calculations associated with this SRC file. If you are
going to do more calculations using this data, choose NO. But if the point estimate risk
data calculations are complete and you are viewing, printing, or conducting a stochastic
analysis, choose YES.

Do you wank to load risk data From the most recent calculation that you did For this
source-receptar file? {IF wou have changed any of the risk options or site parameters, the
previous risk walues may no longer be correct.)

Yes Mo | .

The left pane of the window shows detailed information about all the sources and
receptors that were used in the dispersion analysis.

The right side of the window shows a map of all the sources and receptors that were used
in the anaysis.

[Kdmnse: - poie; 0, 1A P e PR R TS deree'| DO SEE Fear =10 =i
Ehws Sap-Though fredbyws Esport o Map  AuboSos Gride Hesbh Teble Optios  Halp

Soscwr | Amceptan | Enissors | W00 |GLE | Rk |
S Mo. 15C Teg Hara |FAC O

SHE AFEEMNIC COAF STACK 1 ED0H iz ¥
2 WMEARSEMICCOAF STACK & SOQE DDz 3

Map operad ok Ta see the ertine map press Fa 2oom bap buton

0 To speed up the loading of the SRC file and the subsequent calculations, HARP will

automatically hide the X/Q and GLC values. When you want these values to be
displayed, uncheck the menu item under Options/Display GLC and X/Q Details When
thisitem is checked, the GLC and X/Q values will be displayed immediately.

» Select Files’Open Map File
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When prompted for afile, browse to the \HARP\MAPS\utmnad83\ directory and select
SanDiego.map

After afew moments the street map for San Diego county will appear

» Click the Zoom Auto button.

This will zoom the map to a scale that will just show al of the sources and receptors that
were in the SRC file. The window should now appear as shown below.

Select Files/Digital Elevation Model/Open Most Recent DEM Files.
After afew seconds you will see the message “Files Opened OK”

If you have been following the entire tutorial up to now without exiting HARP, the DEM
fileswill aready be opened, so you can skip the previous step. If you want to see what
files are currently open, select Files/Digital Elevation Model/List All Open DEM Files.

Opening a DEM fileis not crucia for subsequent steps in the tutorial. It isonly used to
display elevation datafor your own information. The primary importance of the DEM
datais in setting up the dispersion analysis, which was already done.

Y ou have now opened all of the files that are needed for the analysis.

4.7.2

Navigating the Map and Data on the Risk Window

The Map window on the right side of the risk window, will graphically display the building and

property boundaries, stack locations, receptor locations, elevation and risk
contours, and street maps. On the bottom right there is a menu option for the
mouse functions. From here you can activate the mouse to zoom or pick
receptors or sources. Refresh will redraw the map. Zoom auto will zoom the map
to show the source and receptor data. Zoom out will show more of the map.
Zoom map will show the entire map.
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Blue circles on the map are the property boundary receptors

Sources (stacks) are shown on the map as magenta circles with X’s in them
Black plus signs mark the location of grid receptors.

Magenta squares mark the centers of the census blocks.

Green circles with plus marks in them mark the locations of pathway (sensitive)
receptors.

Blue triangles mark the locations of sensitive receptors.

V V V V VYV V Y

© V V V

Drag the mouse around a small section near the middle of the map to zoom in around the
cluster of blue circles near the center of the map. These receptors are the property
boundary receptors.

At the bottom of the map window, click on the Map Option tab. Thistab displays all of
the controls for the map window. Check the boxes labeled Properties and Bldgs. These
cause property and building boundaries to be shown on the map as dotted lines.

Click the Refresh button to redraw the map

Building and property boundary lines are now displayed. Thisinformation was
automatically looked up by HARP from the database. The SRC file contains the cross-
reference information that enables HARP to do this.

At the bottom right corner of the map window is a drop-down list labeled Mouse. Select
Pick Receptor.

Click on one of the grid receptors on the map. The grid receptor is highlighted on the | eft
pane of the window.

Click on one of the property boundary receptors.

Click on acensus block receptor.

From the drop-down list labeled Mouse, select Pick Source.
Click on a stack.

From the drop-down list labeled Mouse, select Show Elevation.

Click on any location on the map. The elevation is shown on the bottom left corner of
the risk window.

Click the Zoom Out and Zoom Map buttons to see the effects.
On the left pane of the window, select the Sour cestab.
Click on one of the sources

Note that the source is highlighted with a large cross hair on the map pane. If the cross
hair is not visible, try zooming out to a smaller map scale.
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If the map has been cleared, click the Refresh button.
On the |eft pane of the window, select the Receptors tab. Then click one of the sub-tabs.

Click on one of the receptors.

Note that the receptor is highlighted witha large cross hair on the map pane. |If the cross
hair is not visible, try zooming out to a smaller map scale.

4.7.3

Locating and Labeling Streets

© O VvV VvV

o

vV © V V V V

Under the map pane click on the Map Options tab, check the box labeled Street Names.
Click the Refresh button.
The street names will be displayed on the map.

Note: when the map is being redrawn, a STOP button will appear in the lower right
corner. Press this button if you want to stop the drawing. This may be important if you
have the street names shown and you accidentally click Zoom Map. Try this and you
will understand the need for the STOP button.

Change the font size to 10 and click Refresh to enlarge the street labels.
Change the Name frequency to 1 and click refresh.

This causes every intersection to be labeled with a street name. To reduce the labeling
frequency to every other intersection, change the frequency to 2. For every third
intersection, change it to 3, and so forth. The larger the number, the less frequent the
names will be plotted.

Uncheck Street Names.

Zoom out to see dl of the La Jolla area.

On the Map Options window, enter the name PROSPECT in the space next to Search.
Click Refresh.

This feature is used to locate a street on a map when you only have the name.

Click Zoom Map to see that there are severa streets named Prospect in the San Diego
area.

If you check Whole word only, then only streets that exactly match the word you enter
will be highlighted. Thisis essential, for example, to find a street such as“L” street,
where there would otherwise be too many matches for practical purposes.

Clear the space next to Search and then press Refresh to clear the highlight on Prospect
Street.
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4.7.4

Printing and Exporting Maps

YV V V V

A\

Adjust the drawing parameters as described in the previous section so that the map looks
the way you want it to.

Select Map/Print Preview.

The map will be displayed in a Preview window as shown below. From the Preview
window you can select File/Print if you have a printer attached. The map will be printed
exactly asit is shown.

From the Map Preview window, select File/Copy to Clipboard.
Open Microsoft Word or any other word processor.
Place the cursor in an open space in your Word document.

Select Edit/Paste Special. Then select, Enhanced Metafile to paste the mep into your
document.

Use the Word cropping tool to remove the white space from the edges of the map. Then
format the picture, choosing awrapping style that will fit within your text.

Cirreien il x

File Zoom Hide

el M sl Q|

SAMPLE MAP INSERTED INTO WORD DOCUMENTS
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4.75

Editing Emissions Data

In al of the previous analysis, the emissions data that was used is automatically determined
by the database. Y ou have the option of overriding the emission rates when calculating risk, and
adding or deleting chemicals. Thisis useful to test hypothetical scenarios and play “what if”
games with the analysis. This section shows how to edit the chemicals and emissions used in the
risk analysis without altering the permanent numbers stored in the database.

>
(0]

Sdlect the Emissions tab on the Risk window.

Note that you can resize the data and map panes by clicking on the thin vertical space that
separates the two panes and dragging to the right or |eft.

The Risk window should appear similar to what is shown below

The row in the table labeled Mult is a set of user-specified factors that multiply the
emission rates in each column

The column in the table labeled Mult is a set of user-specified factors that multiply the
emission rates in each row.

The other values in the table are the emission rates that were |oaded automatically from
the database when the SRC file was opened.

An asterisk in any cell means that there is no emission rate specified in the database for
the corresponding chemical and stack.

A particular stack may appear more than once in the table, since it is possible to have two
processes that emit through the same stack.
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Suppose stack 2 emits chemical 1016 at an annual rate of 1.5 Ibs/year. Enter 1.5 in the
appropriate cell.

Suppose emissions of chemical 50000 are reduced by half in our hypothetical scenario.
Enter 0.5 in the column under 50000 in the row labeled Mult. This reduces the emissions
of 50000 by half for all stacks.

Suppose stack 2 also emits Cadmium (CAS 7440439) at arate of 2 |bs/year.
Click Add Chem.

Click on NAME under the search function. Scroll down and select Cadmium
(CAS 7440439) from the list. (Don't use substances with a [D] Deleted/obsolete if you
can avoid it.)

Enter avalue of 2 in the appropriate cell. The window should now appear as shown
below.

Recal culate the cancer risk and determine the PM| and associated risk. Note the increase
in cancer risk.

Generate a detailed point estimate report for the receptor with the highest cancer risk to
determine the relative contributions to risk of the three chemicals.

Generate a detailed point estimate report for the same receptor, with breakdown by
source, to determine the relative contributions to the risk from each of the two stacks.

The row labeled Background allows you to enter background concentrations
(micrograms/nT) for each of the listed chemicals. This background concentration is

added to the total concentration at each receptor.
Click the button labeled Refresh emission rates from database.

Note the emission rates for cadmium are replaced with asterisks. Thisis because this
chemical is not listed in the database as an emission from either of these stacks.

Click the button labeled Refresh all chemicals and emissions from database.

The data on the Emissions tab is replaced in its entirely be the original values. Only
chemicals that you have specified in the HARP database for these stacks are now shown.

The Save Asand Open buttons allow you to save the changes that you have made to afile
and later retrieve them.

The Print button prints the contents of the Emissions table as it is currently shown to a
file for reporting purposes.
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4.7.6 Setting Site Parameters

The site parameters window describes the media, other than air, that might contribute to a
health risk. You must provide this data to complete the input to the risk analysis. Set these
parameters using the steps below.

» Sdect Analysis/Define Site Parameters from the Risk window menu.
o0 HARP will load the last site parameters file that was opened.
o0 Place acheck in the box next to each pathway you wish to enable/disable for the risk

required information for each enabled pathway.

» Place a check in the box next to Dermal pathway enabled, Soil | ngestion pathway
enabled, and Mother’s milk pathway enabled.

0 These are the three minimum pathways required for a multipathway analysis. No other
information is required for these pathways.

» Sdlect File/Save Asto save the values you have defined to afile.
» Select the options as shown in the window below.

caculation. Then click on each tab to view the entry screen for each pathway. Fill in the
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[¥isite Parameters _ O

File Report Help Hide
H i Drinking w/ater ]Fishl Besf/Dairy | Home Grown Produce | Pig.chicken.egg i D eposition |

Check the boxes for the pathways that you want enabled. Uncheck the boxes for pathways that
wou want dizabled. If a pathway is disabled, it will make no contibution to doze or rigk.

Inhalation is always enabled Inhalation Only [dizable all ather pathwayps) |

[ Dirinking water pathwway enabled
Enable all pathways |
[ Fish water pathway enabled
¥ Beef/daity [pasture] pathway enabled
v Home grown pathways enabled [produce, chicken, pigs and eaags)
[+ Demal pathway enabled

<l

Soil ingestion pathway enabled

<l

Maother's milk pathway enabled  The mather's millk pathway exposes individuals to dose from
ingesting mother's milk. The nursing mather is expozed to all the
pathuays that you hawve enabled. |f you disable a pathway, it iz
dizabled for both the target individual and the nursing mother.

4.7.7 Averaging Period Adjustment Factors

Averaging Period Adjustment Factors are only used with screening meteorology.
Therefore, they are not needed in the example presented in this tutorial.

When you use screening meteorology data for the air dispersion analysistheresultisa
one-hour X/Q value. U.S. EPA screening factors can be applied to estimate concentrations for
longer averaging periods, such as the maximum annual average concentration. Y ou can do this
by selecting Analysis/Define Averaging Period Adjustment Factorsfor Screening Meteorology
from the menu of the Risk window. For information on Averaging Period Adjustment Factors,
see Chapter 10 and Appendix H.

4.7.8 Point Estimate Cancer Risk Analysis

» Sdlect Analysis/Point Estimate (I ncludes Multipathway)
» Select the options as shown in the window below.

» Click the Calculate button. HARP will show you a preview of the report. Close Report.
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mRisk Reports O]

— Scenario [and expozure duration for cancer) — Receptaor
Resident: Worker:
& 70 year [adult resident] Use modeled GLE and default 2 [
€ 30 year [adult resident] C EXpOILE assUmptions € Single receptor, enter number> [1

£ 9 year [adult resident]

¢~ Us= adiusted GLC or exposure - Source

€ 9 year [child resident] azsumptions = All sources

Edit GLUE and exzpnsiie ¢ Single source, enter number-» I1

EEEUMENONE

— Analysiz Method R
= Average Point Estimate & All chemicals
£~ High-end Poirt Estimate % |1

= 80th Percentile Point Estimate [inhalation pathway only)
& Derved (DEHHA) Meathod
= Denved [Adiusted] Methad

— Repoart Content

 Average. High-end and Derived [OEHHA] Method " Report by source #* Report by receptor
Average, Adjuzted (inhalation]/High-end. and Derived [Adjusted) :
Method I Include breakdawn by chemical
I Include dose and HE by pathwayp
—Health Effect ¥ Include site-specific parameter report

£ uehisioge Eordizthhi=] I Include UTHs I Includz UTH Zone

: 4 ; Rizk significant digits I
V¥ Autoratic report file naming o o 3

Output file name ([DOES NOT INCLUD "~ |Rep_Can 7y DerDEH_AIRec AllSic AICh_ByRec Site.bt

Calculate | Contour I Wil ortI PMI.-’MEI' Site F‘arametersl Standard report setl }-kq I Hel

o

When you run arisk calculation HARP will save the results in a file with a name that
represents the analysis options you have chosen. If you later recalculate the same
scenario, HARP will want to save the file with the same name and overwrite the first file,
Y ou can change the file name if you want to keep the first file.

Return to the main Risk window and select the Risk tab
The values under the Risk tab show the cancer risk for every receptor.

Use the navigation steps described in the previous section to determine the cancer risk at
any receptor.

Y ou may repeat these steps selecting different exposure durations and analysis methods
by changing the options on this window.

The GL C tab shows the values of GLC at each receptor used in the risk anaysis.

The X/Q tab shows the X/Q values for every source-receptor pair. These values are
automatically read in from the XOQ file when you open an SRC file.

DON’T PANIC - If no GLC and X/Q vaues are displayed. The option to have them
visually turned-off is activated. On the main Risk window, select Options/Display GLC
and X/Q details
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The following steps will gererate a detailed report for the receptor with the highest risk.

© VvV VvV V

Y Vv

Select the Risk tab.
Click anywhere on the Cancer column.
Select Sort/by Value.

This causes receptors in the list to be sorted in descending order of cancer risk. To resort
them in the order of receptor number, select Sort/by I ndex.

Scroll to the top of the list and identify the receptor having the highest risk.
Note the location of the receptor on the map.

Return to the Risk Reportswindow. (If it isn't visible, select Analysis/Point Estimate
from the Risk window.

Select Single receptor, and then enter the receptor number with the highest risk value in
the space to the right.

Select Include breakdown by chemical and I nclude dose and HQ by pathway.
(HQ = Hazard Quotient for noncancer calculations).

Click Calculate.
When prompted to view the report, respond by clicking YES.

The report is written to a file whose name you provide on the bottom of the Risk Reports
window. Thisreport can be printed directly from HARP or opened in a word processor.
When printing from HARP you have the option of printing the current page or the whole
document. Be observant. These reports can be very large.

This report can be opened in aword processor. Once opened adjust the font type, font
size, and margins to make the report easier to read when printed. One suggestion for font
is Courier, 7 pitch.

The report includes a detailed breakdown of risk by chemical and pathway.

> Repeat the above report, but this time select | nclude site-specific parameter report. This

causes areport of al the site parameters to be appended to the report file.

Repeat the above report, but this time select Report by Source. This allows you to view
the breakdown of risk contribution by source. .

If you choose to see the results broken down by chemical and pathway, you should not
normally select All receptors, since this would generate a very large report.

If you check Include UTMs, UTM coordinates for each receptor will be appended to
each row of the report. Thisis intended for importing into an external GIS program for
further post-processing.
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mRisk Reports !H

— Scenano [and expozure duration for cancer) — Receptar
Rezident: Wwhorker:
i @« Al i
ol el i e BT el f: Sin[eize;zcoe[stol enter nurnber-» l1—
€ 30 year [adult rezident] EXpOsUTe assumptions 9 el

€ 9 year [adult resident)

; . Usze adjusted GLC ar expasure Fae
£ 9 year [chid resident] assumphions = Al sources

™ Single source, enter number-> I1

—Analyziz Method RS
 Average Point E stimate & Al chemicals
" High-end Paint E stimate % |1
" B0th Percentile Point Estimate [inhalation pathway only]
& Derived [JEHHA) Method LT
 Derived [Adjusted) Method
= Average, High-end and Derived [OEHHA] Method " Report by source (% Report by receptor
Average, Adjusted (inhalation)/High-end, and Derived [Adiusted) _
Method I Include breakdawn by chemical
[~ Include dose and HE by pathway

—Health Effect - W Include site-specific parameter report
i £ Acute HI Simple [Concunent bax.] [ ilnc e b ™ Include UTH Zone

: . . Rizk significant digits I
v Automatic repart file naming d & 3

Output file name (DOES NOT INCLUDE PATHE  [Rep Can_ 70w DedDEH_AlRec AlSc AICh_ByRec_Site.tst

Calculate | Contaur ViewHeportl F'MI.-’MEII Site Parameters Standardleportsetl Hide | Help

4.7.9 Point Estimate Chronic and Acute Health Effects

The steps in calculating chronic or acute health effects are exactly the same as the
previous section, except that you must select Chronic or Acute under the Health Effectssection
on the Risk Reportswindow.

When you select either chronic or acute health effects, both are calculated. When
calculating for all receptors, both chronic and acute values will be displayed under the Risk tab
on the Risk window. When calculating for only a single receptor, the reports that are generated
will be different for chronic and acute.

For acute and chronic health effects, the detailed reports are broken down by
toxicological endpoint rather thanby pathway.

» Onthe Risk Reports window, select the button next to Chronic HI health effect. Select
the analysis method you wish to run. Then press Calculateto generate risk results for
chronic and acute. These results are needed for contouring and PMI/MEI reportsin a
later section.

0 Note that chronic and acute results are always cal culated together. Only the one that you
select will show up on the printed report, but both will be displayed under the Risk tab.
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4.7.10 Contouring

» From the Risk window, select Analysis/Contour. The Contours window will appear,
similar to that shown below.

o IMPORTANT: The contour isopleths are generated by using only grid receptors.

0 IMPORTANT: HARP will plot the last risk that was calculated. So if you chose to run
arisk analysis for “average, high-end and derived”, the risk contours that will be plotted
will be for “derived”. If you ran the OEHHA standard report set, HARP will plot the
70-year, cancer, derived (adjusted) scenario from Report #19.

o IMPORTANT: HARP plots contours in units of “per million”.

0 By default, the box labeled “max value” will be populated with the highest cancer or
noncancer health value for your analysis and the maximum contour level shown in the
next box is set to the same value, while the minimum contour value is zero.

0 Using the automatic settings will create contours that bound the risk data between the
highest risk value and zero. The number of contours that you define will divide the risk
results into evenly spaced intervals between these two points.

» Select the button next to Use automatic settings. Select Cancer Risk to contour the
cancer risk. Click Calculate Contours. The mapped results will appear on the Risk
window.

Files. Step-Through  Analys

mpokt Sort Map Aukas mtontours !lil

Expor
iheceptors ] Emissions ]X#Q | GLE | Risk I —
- + & |Jze automatic settings
Receptor | Type Cancer Chronic .ﬁ.clﬁi ol | setlings:
Fick HI m g manual settings:

B40| EOUNDARY | 1.84E05 -1.00E-+00 Max ContourYalie [143E+00
BB0 BOUNDARY | 175605 -1.00E+00 :
§73 BOUNDARY | 1.72E-06 -1.00E+00 Min. Contouralue  [3

E72| BOUNDARY | 1.71E05 -1.00E+00 " Numberof Contours [10
574 BOUNDARY | 1BBE-0B -1.00E+00 = [ 6o

677/ BOUNDARY | 1B1E06 -1.00E+00

571 BOUNDARY | 15BE-05 -1.00E+00
575 BOUNDARY | 144E05 -1.00E+00

o
B41| BOUNDARY | 214E-06 -1.00E+00 "1 Manual Settings
578 BOUNDARY | 200E-06 -1.00E+00 . e FEa
£79| BOUNDARY | 200E05 -1.00E+00 g halte 1.43E+00
.

— Select varisble to contour

629 BOUMDARY | 1.43E-08 -1.00E+00 % Cancer Risk (per milion]
242[ GRID 1.43E06 -1.00E+00 4 € Chronic HHI
343 GRID 1.35E-06  -1.00E+00 € Acute HHI Simple [Concurrent Max.)
68| GRID | 1.31E08 -1.00E+00 € Acute Max Hourly HHI
369 GRID | 1.27E-06 -1.00E+00 € Elevation
676/ BOUNDARY | 1.28E-05 -1.00E+00 oot : &
94| GRID 1.22E-06 -1.00E+00 = ¥ Clear old contours before calculating 7.84F-
355/ GRID 110E06 -1.00E+00 |~ 7 =
370[GRID 1.03E06 -1.00E+00 i Calculate Contour8| Help |
3g[BOUNDARY | 102E06 -1.O0E<00 | —— _
420[GRID | 1.02E-05 -1.00E+00 e Delete All Contaurs | Hide |
396| GRID | 944E-07 -1.00E+00
421/ GRID 59,2907 -1,00E+00 _j;l UTk  |caloulating chrtaur 8 ick Receptor -
4 r
This sheet lists the east and north utm coordinates of the alysis outputfile.

The number of E-W grid points may not equal the numbe)
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To manually identify the contours, check the box Use Manual Setting.

If you want to see just two isopleths at 1 and 10 chances per million: Set the Max.
Contour Valueto 10 and the Set Min. Contour Value to 1, and set Number of Contours
to 2. Click Calculate Contours. The contours will be displayed on the map when the
calculation is done.

The number of contours should be one number greater than the number of intervals that
you want your data divided into (i.e., if 5 intervals of datais desired, enter 6 contours).

If HARP will not calculate the contours, there may not be enough data. At least three
points of data (grid receptors) at that contour range are needed to make an isopleth.

Y ou should also look at your risk data to confirm that your maximum and minimum
contour values are within the range of your data or you may need to rerun the dispersion
analysis with smaller grid spacing.

The time required to create the contours is proportional to the number of contours and the
sguare of the number of grid points. A 20x20 grid will take 16 times longer to contour
than a 10x10 grid because it has four times as many grid points.

Select Chronic Risk.

Note that the Max. Value for chronic risk is now shown on the Contours window. Thisis
for your information so you can decide on the appropriate Max. Contour Value and
Number of Contours.

Files < Contours !Elﬁ AEoS]z:
*Hece - :

7 Use automatic settings
Recey ica E‘Use manual settings:

tanual Settings

taw. Walue W-D_DD_
ta. Contour % alue FEMD_
tin. Contour ¥ alue rﬁ_
MNumber of Contours r5_

I~ LogScale

~ Select variable to contour-

& Cancer Risk [per million)

€ Chronic HHI

© Acute HHI Simple [Concurent Max.)
© Acute Max Houly HHI

" Elgvation

W Clear old contours before calculating

Calculate Contours i Help |
Delete All Contaurs i Hide |
tefiesh | zoomauto | zoomout | ZoomMap |
|ealaulating contour 4 UTME (m) [474822  UTMN (m] [3832883 Mouse [Zoom =

-

This s | fthe grid receptors contained in the dispersion analysis output file.
Then urnber of M-5 grid paoints.

EXAMPLE CONTOUR
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4.7.11 Calculating PMI/MEI

The PMI/MEI report provides a summary of the cancer risk and/or acute and chronic
health effects at the most impacted receptors. HARP sorts the receptors in descending order of
risk and displays the results as atable. These receptor points may be both inside and outside of
the facility property boundary. Depending on the purpose (programmatic requirements) of your
analysis or the nature of activities within the facility (e.g., prisons, universities, or military
bases), care should be taken to be sure that the appropriate location for the PMI is reported. See
the OEHHA Guidance Manual for information on when ontsight receptors may be appropriate
under the Hot Spots Program. Assessors should understand the location of the PMI before
automatically reporting the highest receptor as the PMI location.

» From the Risk window, select AnalysisPMI/MEI

o ThePMI/MEI Report window will appear as shown below.

0 Set the number of valuesto 5. The report will then show the top 5 highest risk receptors
in each category (cancer, chronic and acute)

0 The report will be written to the file whose name you specify. The file will be located in
the project directory.

» Press the button labeled Generate Report.

0 Thereport will be displayed in the preview window. You can print it directly from this
window. Because the report is aplain ASCII file you can import it into any word
processor or text editor.

» Return to the main Risk window. Sort the cancer risk values shown under the Risk tab.
Click on highest risk receptor to see where it is located on the map. Thisis the PMI.

ST
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K|+ in W Q]+
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4.7.12 Cancer Population Exposure Estimate and Cancer Burden

The cancer burden report allows you to determine both the cancer burden and a count of the
impacted population where the risk exceeds some specified value.

>

From the Risk window, select Analysis/Population Exposure/Cancer Population
Exposure Estimate and Cancer Burden

The Cancer Threshold window will appear as shown below. The report will include all
census receptors whose cancer risk exceeds the threshold value that you enter.

Enter avalue of 1.E7, and press OK.

The report will be written to the file Cancer_Population_Exposure.txt, which is located
in the project directory.

The report will be displayed in the preview window. You can print it directly from this
window. Because the report is a plain ASCII file you can aso import it into any word
processor or text editor.

> ldentify how many people are within the 1.E-6 cancer risk isopleth. To do this, look

down the column labeled Cancer Risk till you find the value closest to 1.E6, then read
the value under the Cumulative Burden column.

o IMPORTANT: Notethat thisreport lists only census block receptors, since these are
the ones at which the census data is known. |sopleths generated by contouring the grid
receptors. Because of the limited spatial resolution as determined by the receptor
spacing, census block receptors may not always fall on the correct side of the isopleth
contour line as expected. Thisis merely areflection of the uncertainty in the location of
the contours when they are based on coarse grid spacing.

=10/ x|
Print  Zoom  Previous page  Mext page  First Page  Last Page  Exit

|»

POPUTLATION EXPOSTIRE ESTIMATE REPORT
File: D:\HARF\HarpDew', PROJECTS  deno’ CancerBur den. txt

COTRIT REC DESCRIPTION CANCER. POP CANCER CTI. CTI. UTHE UTMH ZONE
PISE EURLEN POP EURD EN
1 883 ELE&303403 3_787E-07 7 6_8E1E-06 7 &.851E-08 474353 3633465 11
Z 858 BLES30340Z &.018E-07 33 1.986E-05 40 Z._671E-05 47E0ES 3633665 11
3 8s0 BLEZ303404 E.7EZE-07 g1 4. 559E-05 1z1 7 _330E-D& 474750 23533441 11
4 851 BLE2303405 E.180E-07 L 3.885E-05 195 1_12ZE-04 47E037 3632559 11
5 8E5 ELE&303305 4_g01E-a07 121 &_803E-05 317 1.70EE-04 478310 3632553 11 -
& 876 BLES31130Z 4. 640E-07 (1 3.05ZE-05 383 Z_.003E-04 4PEEEE S63EZ4Z6 11
7 862 BLESZ311101 4. 379E-07 g =13 =
8 875 BLE2311301 3.662E-07 69 Cancer threshhold 2 __}EI
) 797 BLEZZ119 3. 431E-07 a0 -
10 735 ELESZ117 3.386E-07 3l :
1 863 EBIKe3llzas  3.31E-07 170 |pput the cancer threshhold level. The repart will tally the
1z 208 BLE=ZEZ130 3.Z91E-07 7 .
s i Biltesres 5 teaBoe 55 population expozure and cancer burden for all census
14 794 BIR8Z116 3. 013E-07 20 receptors where the cancer gk level edceeds the
15 573 EIKS311216 2. 581E-07 34 Cancel
s a7 BIKR303401 2. Be5E-07 tozo  threshhold value that you enter here. For example, to
17 857 BIESSLUOT  ZooeSERO7: 3 calculate the cancer burden within the 1./1,000,000
18 799 BLEZZ1Z1 Z.8432E-07 Z32 N 5
15 e54 EIKSL0L101 2. S20E-07 a1 izopleth, enter a value of 1.E-6. To include all census
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o 2 ELRSSLLS 2z mdlEs e 12 receptors, enter 3 value <=0,
ZZ 693 BLEZ1011EE Z.67ZE-07 71
e 274 BLES211717 2. EESE-07 ek I‘] _E.?‘I
24 863 ELEZ311102 Z.646E-07 143
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4.7.13 Refined Max Hourly Acute Risk

The refined maximum hourly acute risk is a true calculation of the risk, which relaxes the

screening approximation described previously. Thisisatime consuming calculation. It
calculates the acute health hazard index (HHI) at each hour of the simulation from all sources
and allows you to determine the point in time that the maximum acute risk occurs, and the acute
HHI at that time.

>
>

o

Note from the PMI report the receptor with the highest screening acute risk.

Sort the acute screening risk values under the Risk tab, and identify the location of the
receptor with the highest acute risk.

From the Risk window, select Analysis/Refined Max Hourly Acute HHI/Single
Receptor.

Y ou will be prompted for the receptor number as shown below. Enter the receptor
number.

HARP will calculate acute HHI at each hour for that receptor and will display the results
asatimeseries. Thisisillustrated below. This may take some time. Check the Log
window for the progress of the calculation.

HARP uses the hourly X/Q vaues stored in the BIN file for this analysis.

> Note the value of the maximum acute HHI and the time that it occurs. The value of the

acute HHI is always less than or equal to the screening acute risk.

R x4
ff___s.-atﬁt-:s Time Sarks drebul - Help Enter receptor number for hourly acute HI analysis
+ Plat | Warinhles | Ciptions I

Cancel |

Respores Time Histop

aca hi EE]
F.

I8 3 S

=l

[‘vatﬂulﬁw itk |

'IIII EII 0 400 GO0 GO0 YOD &
T [haus]

kit

DETAWINDOW:  Min Tme | [00 M Tme | (10000 Sodl - [|20 < ool | Fislled [0

HORLZ SCALE i Tine |00 Pz Tanee 10000 Sols [0 oG | B Usedefauk el
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The following steps show how to create a report of maximum hourly acute risk for a set of
receptors. The criterion for selecting the receptors is the acute screening risk.

> Note from the PMI report the receptor with the highest screening acute risk.

» Sort the acute screening risk values under the Risk tab, and identify the location of the
receptor on the map.

» From the Risk window, select AnalysigRefined Max Hourly Acute HHI/AIl Receptors
within an I sopleth.

> You will be asked to enter the acute screening risk level. Enter 0.25.
Y ou will be told how many receptors have an acute screening risk exceeding this level.

o

Press Yes to continue with the report. Note that this can be a very time consuming
calculation, especidly if there are many receptors included in the report.

0 HARP calculates the maximum acute risk for each receptor that exceeds the specified
screening risk level. As the analysis proceeds, intermediate steps in the report are
displayed in the preview window.

o To terminate the calculations before they are complete, press Stop on the menu bar of the
main Risk window.

0 When the calculation is conmplete a preview of the Max Hourly Acute HI Report will be
shown and a window with the time series plot will appear.

0 A samplereport is shown below. Note that the maximum hourly acute risk is always less
than the screening risk. This illustrates that the screening risk is always conservative.
The RATIO shown on the report is the maximum hourly acute risk divided by the
screening risk. The lines in the report are sorted in descending order of screening acute

Acute Risk Threshhold x| HarpRisk
Erter threshhold acute risk level - ; : ; ;
Ok The number of receptors exceeding the threshhold acute HI level is 399 This analwsis can be
ime- i 7
Cancel | time-consuming. Do you want ko proceed?
es Mo |
IRE]
=lzizl
Bml Zoom Previoospage e page Brak Page  Lmk Pags £k
klaf B Wy G -
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48  Track 8—Stochastic Risk Analysis

The stochastic analysis takes into account the variability of certain input parameters (for
example breathing rate and food ingestion rates) among the human population. Stochastic
analysisis accomplished by Monte Carlo smulation. HARP does this by randomly sampling the
data distributions to obtain input parameters that are used in each trial or analysis. The point-
estimate analysis uses a single value rather than a distribution of values in the dose equation for
each exposure pathway.

4.8.1 Setting up and Running a Simulation

From the Risk window, select Analysis/Stochastic (I ncludes Multipathway)
Select the Primary I nput tab to edit primary input parameters.
Select the Chemical s sub-tab to edit chemical concentrations.

Click the button labeled Select Target Receptor and Update GL C and enter a receptor
number.

The stochastic analysisis for 1 receptor only. So, you must tell HARP which receptor
you are interested in (e.g., the PMI).

YV V V V

(@)

o0 HARP will set the chemical names and ground level concentrations to match the values
calculated on the Risk window for whichever receptor you choose. The window should
appear as shown below.

0 At thispoint you may edit the GLC vaues that are shown. Click on acell, then either
type a new value or press the F2 Key onthe keyboard to enter editing mode for that cell.
Press ESC to cancel editing prior to pressing ENTER.

0 Youmay add anew chemical to the list by pressing the Add Chem button. This does not
affect any of the numbers on the Risk window or in the HARP database.

0 You may delete achemica from the list by pressing the Del ete button.

0 The order of the columns may be changed by clicking on a column and pressing the << or
>> puttons. Thisis only useful if you intend to inspect the detailed results on the
Advanced tab. The details shown under the Advanced tab always correspond to the last
chemical in the list shown on the Chemicals tab. See section 10.7.2.2 for more
information.

o Changes that you make under the Chemicals tab can be saved to a file and later retrieved
by using the Save and Open buttons.

0 Thelist shown can be exported to a comma-delimited file by pressing the Export to CSV
button.
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ii? Stochastic and Multipathway Details L |EI|5|

File Reports Export Run Site Parameters !Z_)istributions Tools Log Help

readhy ﬂ

Prirnary [mput ] Stochastic Output I Advanced'[Network Dietailz) I
‘Scenaria I Chemicals I Sampling I

| Select Target Heceptor and Update GLE | Save I Open I Export to C5Y

Add Chem | DeleteEhemI << shift columnlefll shift colurn right > > I

Status: Iconcenlralions for receptor 673

CAS 1015 1016
Abbrey. [D] Az Anorg | As cmpd(ing
Multipathway? Yes Yes

ELEC Average [Lug/m™3]

GLC Manimum [ugdm”3) 2257E-02  1.B89E-02
ELE Drinking 'water [ug/m™3) RO04E-06  BOBZE-OF
GLEC Pazture [ug/m ™3] 4.936E-06

GLC Fish [ug/m™3) 5.170E-06

Select the Scenario sub-tab
Set the exposure duration, analysis method and health effect

As the window below indicates, you have the option of performing point estimate risk
analysis at thispoint also. Thisislargely redundant with the results that you created by
the point estimate analysis in the previous section. Selecting a nonstochastic analysis
method here will produce essentially the same report as before but for only one receptor.

Select the Site Parameters from the menu and verify that the site parameters are correctly
set for your site.
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File Reports Export Run Site Parameters  Diskributions Tools  Reset Defaulks Loa  Help

ready =
I

Primamy [nput | Stochastic Output | Advanced [Network Details) ]

Scenaro ] Chemicals ] Sampling |

— Exposure Diuration
Resident: Warker; Calculate |
& 70 year [adult resident] ¢~ Usemodeled GLC and default

30 year [adult re.su:lenl] SR R Select Exposure Duration, Analysis Method

€ 9 year [adult resident] ; and Health Effect, then prass Caloulate

3 yea [chid esident] ~ Use adiusted GLC or expasure button ta begin analysis. [This is the same
b assumphions a5 selecting Run/Calculate from the metu).

Edit 5L and epoeue

i Fesidents and workers are subject to different
assUmptione

pathways. Children and adults have different
intake rates for air, water, food and soil.

— Analyziz bethod ) ) ) . ) .
f - : Stochastic analysiz only applies to cancer risk analysis for residents.
i Stochastic [cancer resident onlyE
" Average point estimate Denved rigk uzes the high-end estimates of doge for the dominant
¢ High-end Paint E stimate pathways ahd the average estimates of dose for all other
" B0th Percentile Paint Estimate [Inhalation Only) pathtiaps
" Detived [DEHHA) Method Acute analwsis is alwaps done as a point estimate and iz not
" Derived [Adjusted] Methad affected by the chaice of analpsis method or expozure duration.

— Health Effect
i Cancer  Acute

" Chranic ¢ Cancer. Chronic and Acute Point estimate reports will be output to ? 5
il : : “Wigw File
specifed file in the project directom

Point estimate report file [PointE stimateRisk. tat

Select the Sampling sub-tab.
Set the sampling parameters as shown below.

Thisisavery short run to reduce the time for demonstration purposes. A more typica
duration might be 1000 to 3000 trials.

The random seed number can be changed from one run to the next to ensure different
results. For long runs the random seed number should not affect the statistical
characteristics of the results

Latin Hypercube sampling causes the distribution of random samples to be more uniform.
This improves the modeling accuracy of the tails of the distributions.

Select Run/Calculate or press the Cal culate button under the Scenariotab. This starts
the simulation

Y ou will be informed when the smulation is completed.
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4.8.2 Viewingthe Results

» Sdlect the Stochastic Output tab.
» Pressthe Refresh Plot button

o0 The window should appear as shown below. The graph on the right is the cumulative
probability distribution of cancer risk.

» UsethePrint Plot button to print the plot to the printer if you have a printer attached.
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ready =

Frimary Input ] Stochastic Dutput I Advanced [Network Detailz) ]
Flot | Table | PlotOptions |

FO =1 1=l S Prirk Plot |
Copy Plotto Clipboard | Show RawData | SIMULATION RESULTS
GLLC: concentrations for receptor 33
Statistical Summary Beport | 70 pear (adult rezident)

: L atin Hypercube S ampling [10 bing), 15 trials in 10 bins
Select variable to plot:

TOPLEVEL.CANCERRISK.

Curnulative Probability D ensity Function [CDF]
1.0

DG s s s ............. .........

QUG ............. : :

B e— R PR — E——
DE s emasonne! M R S L L

Variable description: B R ............. ............. ..... % ..... ............

T re e e e T e PPl hEe _I 0 E TR B ............ R ............ ............
cancer rigk. |t is the dimensionless probability of i 3 : i

: i Rt 03
contracting cancer during a 70 pear lifetime.

sy o o ! s s i
- 0.1

0.0 i s &
0.00000 0.00002 0.00004 0.00006 0.00008 0.00010

TOPLEVEL.CANCERRISE

Select the Plot Options sub-tab.

Try each of the four plot types: Probability, Cumulative Probability, Trial Count and
Cumulative Trial Count. After each of these is selected, press the Refresh Plot button.

In the box next to Horiz. Scale, enter 1.E-6. This scales al values on the horizontal axis
by dividing them by 1,000,000 before plotting. Press Refresh Plot. This scaling factor is
typically appropriate for plotting cancer risk. Since the values on the horizontal axis will
then be on the order of 1 and are easier to read.

Set the plot options to Cumulative Probability
Set the number of binsto 25.

The raw sample datais sorted into this number of bins, which therefore determines the
number of points on the plot. Fewer bins mean a smoother plot with less detail.

The plot options should look as shown below.
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Press the Refresh Plot button
Click the Copy to Clipboard button.
Open Word and paste the plot into a document.

The plot should appear as shown below

When you select Breakdown by Chemical the plot shows the statistical risk distribution
for each of the chemicals individually, as well as the cumulative risk

The cumulative risk from all chemicalsis labeled in the plot as ACCUMULATOR.

The values on the ACCUMULATOR curve are not the sum of the values on the
individual chemical curves. Thisis because the samples for the individual chemicals are
uncorrelated, and the raw sample data for each chemical is sorted separately to produce
this curve. The chemical breakdown curves nevertheless provide arough indicator of the
relative contribution to risk from each chemical at each probability level. The individual
chemical curves provide a correct estimate of what the risk would be if each chemical
were taken by itself (i.e. the concentrations of the other chemicals were set to zero.)
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SIMULATION RESULTS
GLC: chemical cas 18540299 deleted by user
70 year (adult resident)
Latin Hypercube Sampling (10 bins), 100 trials in 25 bins

Cumulative Probability Density Function (CDF)
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E .

o

2 //
0.0gii Ak ; t f

£
0.0000000 0.0000002 0.0000004 0.0000006 0.0000008 0.0000010
CANCERRISK , TOPLEVEL (SCALE: 1E-6)

—A— 1746016 (2,3,7,8-TCDD) —— 35822469 (1-4,6-8HpCDD)
—%— 72918219 (1-3,7-9HXCDF) ACCUMULATOR

Uncheck the Show Breakdown by Chemical check box.
Click the button labeled Statistical Summary Report

You will be prompted for areport file name. The report will be written to thisfile in the
project directory. The report is an ASCII file that can be imported into a word processor.

The preview window will show the report.
The report should |ook as shown below.

This report indicates, for example, that 99 percent of the population will be expected to
have a cancer risk less than 9.1894 E-13 chances in amillion. The 50" percentile cancer
risk is 5.069 E-13 chances in a million. The average cancer risk is 5.327 E13 chances
per million.

4-87




[ﬂPreview !El

Frint  Zoom Previous page Mextpage First Page  Last Page  Exit

Bl 1M elw] Q-]

Statistical Summary Beport
File: C:ZHADP Tutorial Rewvised\MyProjecthSummaryPeport txt
GLC: chemical cas 1235402939 deleted by user

Eased on 100 trials
Valus scale = 1. 00e-06

Node: CAMNCERRTSFPATHITATS

Terminal: TNHALATIONCANCERRISE
VWariate: ACCUMILATOR

Mean: E.32T7E-12

Sodv: 1.102E-132

Skewmes=s: 1.681

Furtosis: 6176

Median: 5. 0&3E-07

PROE 1-PROE VALITE
0._0500 0. 3500 4. 0810E-07
0._1000 0. 2000 4. EI&lE-07 ]
0_1500 0. 2500 4. 347¢E-07
O_Z000 0. 8000 4_4531E-07
0_Z500 0. 7500 4. EETEE-07
0_2000 0. 7000 4. &8Z0E-07
0_2500 0. s500 4. 7E&7E-07
0_4000 0. s000 4_8E1EE-07
0_4500 0. 5500 4. 9510E-07
0_E0oo0 0. 5000 5. 0894E-07
O_E500 0. 4500 5_1872E-07
0_&000 0. 4000 5_30&63E-07
0_&500 0. 3500 5_4327E-07
0._7000 0. 3000 E.EES0E-07
0._7500 0. Z500 5. E854E-07
0_g000 0. 2000 E_S9ZZEE-07
0_8500 0.1500 5. E160E-07
0_2000 0. 1000 6. 86961E-07
0._2500 0. 0500 7.9E59EE-07
0_9750 0.0z50 8. 5ZB80E-07
0.2300 0.0100 5.1894E-07
0.23930 0.0010 8. E7E3E-07
1.0000 0.0000 9. Z8ZZE-07

4.8.3 Stopping and Continuing a Simulation

» Sdlect the Primary I nput tab and then the Sampling tab.

» Set the number of trials to 200

» Sdlect Run/Continue Stochastic.

0 The simulation now continues from where it left off. If it is not interrupted, it will
continue until atotal of 200 trials have been executed.

» While the simulation is running, select either the Cancel Operation button on thelog
window or the Stop from the main stochastic window. The simulation will be halted
immediately.

» Sdlect Stochastic Output tab.

» Click the Refresh Plot button

0 The caption of the plot shows how many samples have been completed.
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4.8.4 Sdlecting which Variatesto Sample

In the above example only one random variable, namely cancer risk, was saved during the
simulation. Thisis obviously the one of most common interest. However, there are many other
variables that comprise the set of equations known as the “multipathway network”. Sample data
can be saved for any of these variables. This section shows how to capture and view the results

of the smulation for breathing rate.

>
>

Select the Advanced (Network Details) tab.

On the left side of the window, expand the TOPLEVEL node. Then expand the
INHALATION and BREATHINGRATE nodes.

Click on the BREATHINGRATE node.

On the right side of the window, the details of the BREATHINGRATE node should now

bevisble.

On line 149 (BREATHINGRATE parameter) of the right side of the window, scroll to

the right to the Save column, and change the no to YES.

This indicates that you want the ssimulation data for the BREATHINGRATE variable to

be saved for plotting.
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Select the Primary I nput tab and then the Sampling tab.
Set the number of trials to 100.

Rerun the smulation by selecting Run/Calculate.

Select the Stochastic Output tab

Note that there are now two variables displayed in the selection list on the left side of the
window.

On the left side of the window, in the list labeled Select variableto plot, select
BREATHINGRATE.

» Click the Refresh Plot button.
0 Thecumulative distribution of breathing rate should now appear as shown below.

© V V V V

Y

m5tochastic and Multipathway Details y = | Ellil
File Reports Export Run  Site Parameters Distributions Tools Log Help
ready ;l
.-
Primary [nput ] Stachastic Output I Advanced [Metwark Detailz) I
Piot | Table | PiotDptions |
Fint Plat |
Copy Plot to Clipboard | Show Raw Data | SIMULATION RESULTS
70 year [adult resident]
Statistical Summary Report | Latin Hypercube Sampling (10 bing). 100 tials in 25 bing

Select variable to plot:

TOPLEVEL CAMCERRISE Cumulative Probabiliy Density Function [CDF)

BREATHINGRATE EREATHINGRATE 10 Z

Jhc] P e e i R e
DB ............. ............. .............
D R .............
12 [ AP e
05 ............. ............. .............
Yariable description: [ R O .............

;I o) P e ............ .............

D2 ............. .............. .............
Dl R .............

iid 0.0
0 200000000 400000000 6000DO0CO
BREATHINGRATE BREATHINGRATE (SCALE: 1.6

485 Overiding and Locking Parameters

> Returnto line 149 (BREATHINGRATE parameter) of the network details window, asin
the previous section.

> Under the column labeled Chem Result set the value of BREATHINGRATE to 200.
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0 TheChem Result column shows the value of each variable as it was calculated for the
most recent chemical that was processed through the smulation. Some of these variables
are constants, some are random, and some are set externaly to correspond to the site
parameters.

» Scroll to the right, and in the column labeled ‘locked’ change the no to YES.

0 Thisindicates that the BREATHINGRATE variable is to remain locked during the
simulation. Itsvalue will not be determined by random sampling, but will retain the
value that you input, which is 200.

> Run ashort smulation.

» Sdlect the Stochastic Output tab; select BREATHINGRATE as the variable to plot; then
click Refresh Plot.

0 Thedistribution of breathing rate should now look as shown in the plot below. This plot
indicates that there is a 100% probability that the BREATHINGRATE will have a value
of 200, which is consistent with the fact that the value has been constrained to this value
by locking it.

SIMULATION RESULTS
70 year (adult resident)
Latin Hypercube Sampling (10 bins), 20 trials in 25 bins

Cumulative Probability
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4.8.6 Generating an Exception Report

The values of al constants on the Advanced (Network Details) window (i.e. the network
details) have been preset to conform to the OEHHA Guidelines. Aswas shown in the previous
section, it is possible to ater those values, and also to lock variables that would otherwise vary
randomly. In order to provide documentation on the changes that you may have made to the
network details, HARP will automatically generate an exception report when you press
Calculate
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To manually generate an exception report, select Report/Exception Report from the
menu of the Stochastic window.

You will be prompted for the name of the file that you want to write the report to, which
is normally located in the project directory.

After the report is written, it will be displayed in the Preview window.
The report is an ASCII file that can be imported into a word processor

The exception report that reflects the changes made in the previous tutorial sectionis
shown below.

In the report below, line 161 refers to the line on the network details window under the
Advanced (Network Details) tab. This should aid you in locating the variable.

OLDVALUE is zero because the breathing rate does not have a value initialy. Its value
is set during the simulation to correspond to the scenario that you have selected

(i.e. exposure duration and analysis method). Other parameters will be initialized with
values. For example, see resident adult high-end breathing rate on line 165 of the
network. The value393 is specified in the OEHHA Guidelines.

NEWVALUE indicates the new value that you have set.

STATUS CHANGES indicate when you have changed either locked parameter. In this
case BREATHINGRATE has been locked.

The Chem Result column shows the value of each variable as it was calculated for the
most recent chemical that was processed through the simulation. Some of these variables
are constants, some are random, and some are set externally to correspond to the site
parameters.

Select Tools/Reset Network Defaults

Thisresets al parameters on the network to their default values as recommended by
OEHHA.

Create the exception report again. Note that there are now no exceptions.

EXCEPTION REPORT
File: C\HARP\PROJECT SDEM O\ExceptionReport.txt

The following non-default changes have been made to the network:

0161 ADULT_HIGHEND_BREATHING_RATE BREATHINGRATE O0.000E+00 3.020E+02 LOCKED L/(kg-d)

NODE TERMINAL OLDVALUE NEWVALUE STATUSCHANGES UNITS
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4.8.7 Resetting the Networ k

If you have made any changes to the Network Details under the Advanced (Network
Details) tab and wishto restore the original values, click on Reset Defaultson the top of the
Stochastic and Multipathway Details window.

4.8.8 Viewing Variate Distributions

The OEHHA Guidelines specify 37 random variates that are part of the system of
equations that describe the multipathway network. The parameters for each of these distributions
have been preset to the values recommended in the guidelines. This section describes how to
view each of these distributions.

From the Stochastic window, select Distributions.

The Distributions window appears as shown below.

Select the first variable in the list in the upper left corner of the window.

The plot shows the cumulative probability distribution for the breathing rate of a child.

This Distribution parameters pane showsthe distribution parameters for the selected
variable. In this case the child breathing rate distribution is a Gamma function with
Alpha=29.59, Beta=5.06, and Loc=301.67.

0 Depending on the shape of the distribution, HARP will use the apha, beta and loc
parameters or the mean and stdv parameters. Because thisis a gamma distribution, the
mean and stdv are not used, so their values are irrelevant.

0 Asyou sdect different variables from the list on the left, the pane just below this list
shows a brief description of what the variable means.

© O v O vV

» Compare the child breathing rate distribution shown below to the simulation resultsin
section 4.9.4.
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4.8.9 Editing Distribution Parameters

As with other aspects of the network, variable distribution parameters canbe changed by
you. Thisis not recommended, since it represents a deviation from the OEHHA
recommendations. Nevertheless, this section illustrates how to change them.

200 and a standard deviation of 40.
> Sdlect the Advance tab of the Stochastic window.

» On the left side of the window, expand the TOPLEVEL node of the outline if it isn't
already expanded. Expand the INHALATION node. Then expand the
BREATHINGRATE node.

» Click onthe BR_ADULTDISTRIBUTION node

the window, starting with line 200.

» Place the cursor under the Chem result column, on line 201, which isthe SHAPE
parameter.

» Typetheletter N.
0 Thedistribution shape changesto NORMAL

0 The adult breathing rate distribution will be changed to a normal function with a mean of

0 The adult breathing rate distribution parameters should now be shown on the right side of
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Note that the SHAPE parameter is described in the information pane at the top of the
window. Refer to this pane for help when browsing through the network variables.

Move the cursor to line 202 and change the value of MEAN to 200 in the chem. result
column.

Move the cursor to line 203 and change the value of STDV to 40 chem. result column
Make sure the save parameter is still set to YES for BREATHINGRATE on line 149.
Run a simulation using 100 trials.

Plot the probability distribution function for breathing rate

The results should appear as shown below

Compare the results above to the new theoretical breathing rate distribution as shown
below.

Generate a new exception report, which should look like the one below.

NOTE: If you have the exception report open while you are running a stochastic
simulation, you will get arun-time error. Thisis because HARP can't write to the file
while it is open.
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breathing rate distribution for adults use far :J & Probahility denzity
adults. figure 3.3 ___j € Cumulative Probahility
BR_ADULTDISTRIEUTION Distribution
Curnulative Probability
..... AOet e
..... DDB.
..... Bm
..... 902
-100 1] 1oa 200 300 400 500
BR_OUTFUT [UMITS: )
EXCEPTI ON REPORT
File: C:\ HARP\ PRQJECTS\ DEMO\ Excepti onReport .t xt
The followi ng non-default changes have been nmade to the network:
LI NE NODE TERM NAL OLDVALUE NEWALUE STATUS CHANGES UNI TS
0149 BREATHI NGRATE BREATHRATE 0. 000E+00 2. 000E+02 LOCKED L/ (kg-d)
0201 BR_ADULTDI STRI BUTI ON SHAPE GAMVA NORMAL nd
0202 BR_ADULTDI STRI BUTI ON MEAN 1. 000E+00 2. 000E+02
0203 BR_ADULTDI STRI BUTI ON STDV 1. 000E+00 4. 000E+01

4.8.10 Exporting Data

There are two types of data that can be exported from the stochastic analysis, the raw sample
data and the plot data. The plot data corresponds to the X-Y values that are shown on the current
plot that you have created. The raw sample data contain the results from every trial.

4.8.10.1 Exporting Plot Data

Run asimulation of, say, 200 trials

Select Export/Distribution Data

© V V V

(CsvV) format.

o

Create aplot of cancer risk, choosing 20 bins for data sorting.

Y ou will be prompted for afile name. The data will be written in comma-delimited

After the file is written, the preview window will show the contents of the file.
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» Use the Window Explorer to locate the file that you have just created. Double-click on
the file name. This should cause Excel to load and then immediately read the file.
(CSV files are normally associated with Excel)

» Make a scatter plot of the data using Excel. The plot should match the one shown on the
Stochastic window.

» Sdlect the Stochastic Output tab. On the right side of the window, select the Tabl e tab.

0 Thetablethat is displayed shows the plot data as a series of x-y pairs. Thisisthe same
data that is currently plotted. It isalso identical to the data that youjust exported.

4.8.10.2 Exporting Raw Sample Data

» Under the Stochastic Output tab, Click the button labeled Show Raw Data
0 The window should appear similar to the one below.

0 Under the Tabletab you can now see the raw sample data. Each column corresponds to
one of the chemicals or the total cumulative result. In this case the result shown is cancer
risk.

o Eachline of the table corresponds to one trial.

0 The values correspond to the results for each trial.

» Scroll down the list to verify that the number of rows in the table is the same as the
number of trials that you ran.

» Sdlect Export/Raw Sample Data.
» When prompted, select an output file to write the data to.

0 The exported dataisin ASCIl, comma-delimited (CSV) format suitable for importing
into various externa programs, including Excel.
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mﬁtuchastic and Multipathway Details

File Reports Export Run  Site Parameters Distributions Tools  Fessk Defaults Log  Help

Column 4 Fow 100 =

Friran Input i Stochastic Output l Ldvanced [Metwark Detailz) !
Plot | Table | PlatDptions |

Refiesh Flot | Frint Plot |
[ 1746016 (2.3.7.5-TCDD) | 35822469 [1-4.6-8HpCOD) | 72916219 [1-3.7-8HAC0F] | ACCUMULATOR |
Copy Plot to Clipboard | [ ShaR FEw LA 1 3.951304E-15 3051304E-14  4.395947E-13
Statitical Summary Repot | [ 2| 4449313 44493615 44433E-14  4938724E-13
3 542221613 5.42221EE-15 5422216E-14  E.O18E55E-13
Select variable to plot 4 4,717869E-13 4,717869E-15 4717869E-14  5.236935E-13
CANCERRISE . TOPLEVEL 5 4.958336E-13 4.959336E-15 4953335E-14 5503752613
INHALATIONCANCERRISK  CANCERRISERA E 3. 7E1047E-13 3. 7E1047E-15 IFEIN4TE-14  41T47EZE13
7 5.181033E-13 5.181033E-15 518103314  5.750947E-13
g 4195292613 419529215 4195292E-14  4.GBE7TAE-13—
g 4,334790E-13 4,334798E-15 433479814 4.811626E-12
|10 B.035653E-13 §.035653E-15 GDISES3E-14  FEI9575E-13
|11 5.GH2956E-13 5.692956E-15 5E92958E-14  G.309083E-13
i 4.431575E-13 4. 471575E-15 4431575E-14  4.919049E-13
13 4. 5998E-13 45993615 45938E-14  5105773E-13
Wariable description: 14 4.035199E-13 4.035199E-15 4035199E-14  4.479071E-13
terminal INHALATIDNCANCERRISE =l 15 4.321002E-13 4,321003E-15 4321002E-14 4796313613
node: CANCERRISKPATHWAYS 15 5.0999E-13 5.0999E-15 E.0B99E-14  5E49789E13
iRhelhhancel ok 7 7. 7739657613 7773967616 7773957E-14 8 E29093E-13
o |m 4.844981E-13 4,844981E-15 484493614 5377920613
BEE 3.649660E-13 3, 649668E-15 IB4966BE-14 4051132613
D 3.894552E-13 3.894552E-15 3B94552E-14 43729953613
| 21| 3.729477E-13 3.729477E-15 3729477E-14  4139719E13
22 5602527613 5. G2527E-15 EE0ZE27E-14  F.219805E-13
23 B.32379E-13 5.32379E-15 5.323789E-14  7.019407E-13
24 4.057114E-13 4.067113E-15 4067113614 4514496613
25 4 55051E-13 4 5E051E-15 4 E50511E-14  5.051067E-13
% 4.267136E-13 4, 267136E-15 4267136E-14 4736522613
27 4.85170FE-13 4.86170EE-15 4361706E-14  5.396493E-13
28 5,189451E-13 5.189451E-15 5.189451E-14 5.?BU2S1E-1-?:1;|
L3

4.8.11 Health Table

The Hedlth table is stored in the file HEALTH.MDB, which is located in the HARP
program directory. It containsall of the chemical-specific parameters defined in the OEHHA
Guidelines. Besides numerical values, it also contains Boolean variables that specify, for
example, which chemicals are multipathway, which pathways are enabled for each chemical,
which toxicological end points each chemical affects, and so forth.

To seealist of dl of the chemicalsin the HEALTH table, select Tools/Health Table
from the menu of the Stochastic Window, or select Health Table from the Risk window menu.
The Health Table window will appear as shown below. To use this window to examine the
contents of the health table, you must be familiar with SQL.

Click on one of the SQL statements in the upper |eft pane to select it, and then select

Evaluateto evaluate the SQL query. The result will appear in the lower pane and the SQL
statement itself will appear in the upper right pane.
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To add anew query, select Edit/New Query. Then enter aquery name. Then type the
SQL statement in the upper right pane. Y our new query is now permanently saved in the
database and can be evaluated by clicking on it and then selecting Evaluate. For additional
information, see section 5.21 on “genera query” in the emissions chapter under Utilities.

Fourteen sample queries are provided as a starting point.

s, Health Table =]

Edit Ewaluate Execute Export  Exit

SHLMAME

| Sﬂj zelect pol, polabbrey, inhalationzancemf, inhalationcancerslopefactor, oralcancerslopefactor , inhalationchronicrel | oralchronicrel ;l
| acuterel , ismultipathway from health order by paol
BLLFIELDS
by CAS S
by name seh

find chemical zeh

find chemical (21 SiliJ #
pol| polabbrey | inhalationcancerurf| inhalationcancerslopefactor| oralcancerslopefactor| inhalationchronicreﬂ oralchronicrel| acutereliismultipathwa_l,l =]
| | 207089 Blk]fucranthen 0.00011 033 ela2
|| 208368 Acenaphthylens
| | 218019 Chiysene 0.000011 0.039 012
|| 224420 Dia,jJacridine 0.00011 033 a2
226368 D[a.hlacridine 0.00011 039 1i2

271896 Benzofuran

299752 Treosulfan

301042 Lead Acetate 0000012 0.042 0.0085

302012 Hydrazine 0.0049 17 0z

302705 Mitrhfustard-Ox

302794 al-tranzRetind

303344 Lasiocarping

303479 Ochratosin &

306033 Chlorambuci

309002 Aldrin

35220 Monocrotaline

5377 TestozteronEnan

9846 alphaHexCICycHx 0.0011 4 4 1 0.0003
19857 betaHexCICpcHx 0.0011 4 4 1 0.0003
334883 Diazomethane

|| 366701 ProcarbazinHCI | =
REEEeRt o o e e - = I.LI_I

0 0 o 2 0 A

Records found: 786

4-99



