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10. Risk Analysis

The purpose of the Risk Analysis module in HARP is to provide the tool for preparing
Health Risk Assessments as specified in the Office of Environmental Health Hazard
Assessment’ s document Air Toxics Hot Spots Program Guidance Manual for Preparation of
Health Risk Assessments (OEHHA, 2003). This document is referred to throughout this manual
as the “OEHHA Guidance Manual”. Users of the HARP software are assumed to have a
working understanding of the risk assessment methods and procedures outlined in the OEHHA
Guidance Manual.

HARP can be used by Air Pollution Control and Air Quality Management Districts
(Districts), facility operators, and other parties to manage and evaluate emissions inventory data
and the potentia health impacts associated these emissions. The use of HARP promotes
statewide consistency, increases the efficiency of evaluating potential health impacts, and
provides a cost-effective tool for developing facility health risk assessments.

Although designed to meet the programmatic requirements of the Hot Spots Program, the
HARP software may be used for preparing risk assessments for other air related programs
(e.g., air toxic control measure developmert, facility permitting applications). Therefore, each
user of the HARP software should know the requirements of the regulation or program they are
addressing before using the HARP software.

The HARP software may be used to assess the potential multipathway health impacts
from a single facility or multiple facilities in (close) proximity to each other, where asingle
meteorological data set is appropriate for al the included facilities. However, other applications
may be appropriate depending on the presence of adequate data and the user’ s expertise.

The Risk Analysis module alows the user to estimate the multipathway health impacts at
multiple receptor locations from one or more pollutants released from one or more emission
points. Carcinogenic and non-carcinogenic impacts may be evaluated. The user may conduct a
point-estimate analysis or utilize the data distributions available to conduct a stochastic analysis.
Users may aso supply their own adequately supported point-estimates or data distributions by
editing the network.

This chapter provides a description of the functions available in the risk assessment module of
the HARP software. See Chapter 4 for atutoria on HARP or Appendix A for a set of simple
“how to” guides that are intended to assist users with some basic HARP applications.

The following topics are covered in the list of “how to” guides that are found in Appendix A.
- Emission inventory setup.
Facility prioritization.
Setting up an air dispersion run.
Performing arisk assessment for one or more facilities with one or more release points.
Performing arisk assessment by entering a ground level concentration (GLC).

Mapping a facility.
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10.1 HARP Risk Analysis Algorithms and Default Values

Therisk analysis agorithms and default values used in HARP are based on the Office of
Environmental Health Hazard Assessment’s (OEHHA) Guidelines set forth in the Technical
Support Document for Exposure Assessment and Stochastic Analysis (OEHHA, 2000). All
equations, default parameter values, and variable distributions encoded into HARP are from the
OEHHA Guidance Manual.

In addition to using the point-estimates of exposure and data distributions supplied in the
OEHHA Guidance Manual, HARP users may input there own appropriately supported
point-estimates or data distributions by editing the network. For more information on adding
user-supplied data into the network to perform a Tier-2 or Tier-4 risk assessment, see
Sections 10.7.6.2, 10.7.6.4, and 10.7.6.5.

10.1.1. Inhalation-Only or Multipathway Analysis

The OEHHA Guidance Manual provides guidance on when it is appropriate to conduct
an inhalationonly or a multipathway analysis. A multipathway risk analysis includes the
potential health impacts from other exposure pathways (e.g., soil or fishingestion) in addition to
the inhalation route. The multipathway analysis utilizes the algorithms in the OEHHA Guidance
Manual to estimate how the chemicals are transported through the various physical pathways (for
example food, drinking water, inhalation) to reach the human body. Within the human body,
each chemical may have various adverse effects (e.g., cancer or nortcancer impacts) and they
may impact various biological systems (for example lungs, cardiovascular, reproductive). These
biological systems are referred to as toxicological endpoints. HARP combines both the
Multipathway model and the toxicological endpoints into a single complex network. This
Multipathway network takes into account the substances, exposure scenario, chemical
concentrations, and run-control parameters each time the HARP program executes an analysis.

10.1.2 Point-Estimate vs. Stochastic 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
analysis is accomplished by Monte Carlo simulation. HARP does this by randomly sampling the
data distributions to obtain input parameters that are used in each trial or analysis. The program
executes multiple trials, and the results of all of the trials are accumulated for post-processing. In
the post-processing phase, the trial values are sorted and analyzed to create plots of the statistical
distribution of the calculated potential cancer risk. These distributions can then be used to
estimate the expected risk at a specific confidence level.

The point-estimate analysis uses a single value rather than a distribution of valuesin the
dose equation for each exposure pathway. Both the point-estimate and stochastic analysis are
performed by HARP. The choice of which type of analysis should be used for the HRA
(point-estimate versus stochastic) will depend on the assessor’s or programmatic needs for the
risk assessment. For more guidance on which assessment is appropriate for you, see the
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description for the tiered-approach to risk assessment in Section 8.2.5 of the OEHHA Guidance
Manual.

10.1.3 Keeping a Record of Risk Assessment Results

The files listed below are the records that should be kept electronically for any HARP analysis.
These files are needed to expedite re-creation of reported results. If additional information is
needed to support inputs included in HARP, then they too should be kept as a record of support.
Detailed information on reporting results for Hot Spot analyses can be found in the OEHHA
Guidance Manua (Chapter 9) or you should contact your local District for information on
presenting the results of arisk assessment. Critical files are marked with an asterisk.

HARP Facility Database for included facilities (filename.MDB)*

| SC workbook file with al 1SC parameters (filename.| SC)*

ISC input file generated by HARP when ISC is run (filename INP)

|SC output file generated by HARP when ISC in run (finename OUT)

List of error messages generated by 1SC (filename ERR)

Plot file generated by ISC (filename PLT)

Representative meteorological data used for the facility air dispersion modeling
(filenameMET)*

Any digital elevation model files (if applicable) (filename DEM)*

Average and maximum c/Q values for each source-receptor combination;
generated by ISC (filename X OQ)

ISC binary output file; holds c/Q for data for each hour (filenameBIN)
Sources receptor file; contains list of sources and receptors for the ISC run;
generated by HARP when you set up ISC (filename SRC)

Emission Rate files (if applicable) (filename EMS)*

Site-specific parameters used for all receptor risk modeling (filename SIT)*
(Screening) Adjustment Factor Files (if applicable) (filename ADJ)*

Point estimate risk values generated by HARP; this file is updated automatically
each time you perform one of the point estimate risk analysis functions
(filename RSK)

HARP Exception Report (ExceptionReport. TXT)*

Risk Result Text files for Key Receptors (filenameTXT)

Raw sample data (stochastic ) (filename CSV)*

Stochastic Summary Report (filename TXT)*

10.2 Organization of Risk Analysis Module
10.2.1 Window and Program Organization

There are two primary windows from which you perform risk analysis functions, the
point-estimate risk window and the stochastic window. The point-estimate risk window is used

for performing multipathway point-estimate risk analyses on one or more receptors. The
Stochastic and Multipathway window is used to perform a stochastic analysis using one or more
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data distributions of exposure and to view intermediate details of the multipathway analysis for a
single receptor.

10.2.1.1 Main Risk Analysis Window

The main risk window is opened by selecting Analysis/Risk Analysisfrom the main
HARP window. There are two choices in the menu depending on whether you used screening
meteorology data or representative meteorology data in your dispersion analysis. The structure
of the risk windows is discussed below. Data will only appear in the following windows once
you have completed a dispersion analysis.

The input and output data that are used in the analysis are displayed in tabular form in the
left- hand pane of the window. The right-hand pane of the window displays a map that allows
you to visuaize the results.

The data pane on the left of the window has several tabs that allow you to select which
table you want to view. The tables contain details of sources and receptors used in the analysis,
the emission rates, X/Q values (concentration estimated from the air dispersion model), ground
level concentrations (GLCs), and risk estimates for each receptor.

The map pane shows a map with options to display streets, buildings, property
boundaries, stacks (sources), receptors, elevations, and risk isopleths.

The map pane and the data pane will be synchronized via the mouse actions when the
mouse action is set to Pick Source or Pick Receptor (bottom right of map pane). When you click
on acell on one of the tables in the data pane, the corresponding source or receptor is highlighted
on the map pane. Conversaly, when you click on a source or receptor on the map pane, the
corresponding cell is highlighted on the data pane, provided you have.

If your computer has difficulty displaying map results for an entire receptor grid, you
may have too many receptor points on your grid for your computer to display efficiently. If this
Situation exists, you may wish to go back to the air dispersion modeling setup and decrease the
number of receptor points (Section 9.12.4) in your domain or change to a computer with more
memory. |If you would like to maintain a receptor grid that is closely spaced to obtain better
resolution of the potential risk results, you may need to reduce the size of the entire grid to offset
the increase in grid points and run additional analyses to cover the preferred domain.
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10.3 Data View Tabs. Viewing Input Data

When you open a source-receptor file (SRC file), HARP displays all of the source and
receptor details under the various tabs on the left side of the risk window. There is not enough
room on the risk window to display al of the tabs. Additional tabs can be viewed by pressing
the small arrow at the left and right of each row of tabs.

IERISK - File: (none open) Year 2
Files  Step-Through  Analysis  Export/Import  Sort

I Receptors ] E mizzion

JHr I Max B Hr I M aw ¥ Hr

10.3.1 Source Details

The Sources tab on the risk window displays alist of al the sources that will be included
intherisk analysis. Thisinformation is read by HARP from the SRC file. Note: To add or
delete sources you must rerun the dispersion analysis.

Each source in the source details list corresponds to a single stack. If afacility has more
than one stack then you will see multiple entries in the source details list for that facility. The
columns labeled FAC, CO, AB, DIS, STACK are the facility, county, air basin, district and stack
number for this stack. These correspond to the same fields in the HARP emissions inventory
database and form the primary key in the stack table in that database. They are used by HARP to
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look up emission rates for each chemical from each stack. The source details list also shows the
UTM coordinates and elevation of each source.
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SOURCE DETAILS
10.3.2 Receptor Details

The Receptors tab on the risk window displays alist of all the receptors that will be
included in therisk analysis. Thisinformation is read by HARP from the SRC file. To add or
delete receptors you must rerun the dispersion analysis.

The Receptors tab has several sub-tabs that each display receptor details for one of the
receptor subgroups.

10.3.2.1 Grid Receptors

To view the details of the grid receptors, click the Grid tab under the Receptors tab on the
risk window. Under the Grid tab you can view details of the grid receptors. The grid receptors
are specified when you set up the dispersion analysis.

Grid receptors are a matrix of receptors organized on arectangular grid over the area that
you are analyzing. The grid receptor matrix covers grid points without regard for any identified
facility boundaries (i.e., grid points are both inside and outside a facility). Contour lines can be
applied to the risk values calculated on grid receptors to produce isopleths that can be viewed on
the map (Section 10.6.11).

If your computer has difficulty displaying map results for an entire receptor grid, you
may have too many receptor points on your grid for your computer to display efficiently. If this
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situation exists, you may wish to go back to the air dispersion modeling setup and decrease the
number of receptor points (Section 9.12.4) in your domain or change to a computer with more
memory. If you would like to maintain a receptor grid that is closely spaced to obtain better
resolution of the potential risk results, you may need to reduce the size of the entire grid to offset
the increase in grid points and run additional analyses to cover the preferred domain.

The grid details tab shows the receptor number, the UTM coordinates and the elevations.
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GRID RECEPTOR DETAILS
10.3.2.2 Sensitive Receptors

To view the details of the sensitive receptors, click the Sensitive tab under the Receptors
tab on the risk window. The sensitive receptors are specified when you set up the dispersion
analysis.

Sensitive receptors are specia receptors that are of interest in your analysis. They are
generaly intended to be located at specific sensitive sites where certain populations may exist,
such as a school or nursing home.

The sensitive receptor details show the county, air basin and district under the CO, AB,
DIS columns. They correspond to the entries in the HARP emissions inventory database. The
columns labeled WRK and RES are the working and residential populations at each receptor.
(At present these quantities are not used in the analysis). The last three columns show the UTM
coordinates and the elevation of each receptor.
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POPULATION RECEPTOR DETAILS
10.3.2.3 Boundary Receptors

To view the details of the boundary receptors, click the Boundary tab under the Receptors
tab on the risk window.

The boundary receptors are specified when you set up the dispersion analysis. They are
receptors that are placed at intervals along the property boundaries of afacility. They are
typically included in the analysis because the Point of Maximum Impact (PM1) location
frequently exists at a property boundary close to the stack where the concentration may be
highest.

The boundary receptor details show the UTM coordinates and elevation of each receptor.
The columns labeled FAC, CO, AB, DIS are the facility, county, air basin and district of the
facility on whose property the receptor lies.

Note that the ground level concentration (GLC) at the boundary receptors may be
estimated to be zero (0) due to the proximity of alarge building. If this Situation presents itself
and you would like to obtain an estimated concentration or risk, you can turn off Building
Downwash under Dispersion/Control (Section 9.12.2).
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10.3.2.4

To view the details of the census receptors, click the Census tab under the Receptors tab

on the risk window.

The census receptors correspond to census blocks that were specified when you set up the
dispersion analysis. The census details show the UTM coordinates and elevation of each census
block receptor. The RES column shows the residential population of each block. The census
receptors are used to calculate cancer burden or to obtain a population-based exposure estimate

(see section 9.12.7).
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10.3.25 Pathway Receptors

To view the details of the pathway receptors, click the Pathway tab under the Receptors
tab on the risk window.

Pathway receptors are the three special receptors that are required for the multipathway
risk analysis. They are always placed at the locations of the water, pasture, and fish. The
pathway receptor details show the UTM coordinates and the elevation of each of these receptors.
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PATHWAY RECEPTOR DETAILS
10.3.3 Emissions

To view the emissions data, click the emissions tab on the risk window. The window will
appear similar to the following.
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Each row in the table corresponds to a single process. The columns labeled FAC, DEV,
PRO, STK arethe facility, device, process and stack. These keys are defined in the HARP
emissions inventory database.

The stacks that are included in the analysis are specified when you set up the dispersion
analysis. The processes that are connected to those stacks are determined automatically by
HARP in order to fill out thistable. It is necessary to breakdown the emission rates at the
process level because it is the process rates that determine the emissions in the emissions
inventory database.

The columns towards the right of the table correspond to different substances. The
numbers in the cells under each chemical show the emission rate of that chemical from each of
the processes. Cells containing an * (asterisk) indicates that the substance is not produced by
that process.

The columns and rows labeled Mult are user-defined multipliers that you can change if
you want to attenuate the emission rate of any chemical or process by some factor to see what the
effect on risk would be. The default value for all the multipliersis 1. For example, if we add
a2, therisk would double. For further details refer to section 10.6.7.

In the left column of this screen, thereis arow that istitled “Background”. Thisrow can
be used to run arisk analysis across al receptors for a user-defined ground level concentration
(GLC) in micrograms per cubic meter (ng/nT) for one or more substances. For each substance
that is included in the background assessment, insert the GLC value, insert aone (1) into the
multiplier row, and blank out the source emissions row for each substance, then proceed to the
“Risk Reports’ window to define your risk analysis (Section 10.6). Additional information can
be found in Appendix A.

10.3.3.1 X/Q

To view the X/Q data, click the X/Q tab on the risk window. There are several sub-tabs
corresponding to different averaging periods that are required for the analysis.

The receptors are listed vertically aong the left column and the sources are listed
horizontally along the top row. The source numbers shown in this table correspond to the source
numbers listed under the sources tab (see section 10.3.1). The receptor numbers correspond to
the receptor numbers listed in each of the receptor detail tabs (see section 10.3.2).

For amodeling run that uses representative meteorological data, the Avrg tab shows the
annual average X/Q values for every source-receptor combination. The Max 1-Hr tab shows the
maximum value of the 1- hour average X/Q over the duration of the ssimulation. The remaining
tabs show the maximum values of the running average X/Q taken over 4, 6, or 7- hours, and
30-days, respectively. For a modeling run that uses screening meteorological data, only the
Max1-Hr tab will show X/Q vaues.
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10.3.3.2 GLC

To view the GLC (ground level concentration) data, click the GLC tab on the risk
window. There are several sub-tabs corresponding to different averaging periods that are

required for the analysis. The receptors are listed vertically along the left column and the
chemicals are listed horizontally along the top row.

The Avrg tab shows the average GL C values for every source-receptor combination. The
Max 1-Hr tab shows the maximum value of the 1- hour average GL C over the duration of the
simulation. The remaining tabs show the maximum values of the running average GLC taken
over 4, 6, or 7-hours and 30-days, respectively.

GLC values shown in this table are calculated by HARP when you open the SRC file.
They are calculated by multiplying the emission rate for each chemical (as shown in the emission
details, see section 10.3.3) by the X/Q values for the corresponding stack and receptor (as shown
in the X/Q details, see section 10.3.3.1), and summing over al processes that emit that chemical.

If you change the emission rates by editing the values under the emissions tab, you
should update the GLC values by selecting Analysis/Recalculate GL C from the menu (see
section 10.6.7 for details).

The units of GLC are micrograms per cubic meter.
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10.3.4 Navigating the Map on the Risk Window

The right side of the main risk window contains a map of the area included in the risk
evaluation. The map pane has options to show maps with streets, buildings, property boundaries,
stacks (sources), receptors, elevations, and risk isopleths. Labeling features are also provided.
The Map Options button provides the ability to select which features will be displayed in this

window or on a printed map.
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The map pane and the data pane are synchronized via the mouse actions (bottom right).
When you click on acell on one of the tables on the data pane, the corresponding source or
receptor is highlighted on the map pane. Conversely, when you click on a source or receptor on
the map pane, the corresponding cell is highlighted on the data pane, provided you have set the
mouse action to Pick Source or Pick Receptor.

If your computer has difficulty displaying map results for an entire receptor grid, you
may have too many receptor points on your grid for your computer to display efficiently. If this
Situation exists, you may wish to go back to the air dispersion modeling setup and decrease the
number of receptor points (Section 9.12.4) in your domain or change to a computer with more
memory. If you would like to maintain a receptor grid that is closely spaced to obtain better
resolution of the potential risk results, you may need to reduce the size of the entire grid to offset
the increase in grid points and run additional analyses to cover the preferred domain.

The maps include symbols that identify key features included in the modeling and risk
analysis. These symbols are defined here.

Black cross hairs mark the location of grid receptors.

Magenta squares mark the locations of census receptors.

Green circles mark the locations of pathway receptors.

Sources (stacks) are shown on the map as magenta circles with X’s in them.

Blue circles near the center of the map identify the property boundary receptors.
Note: if you select the button Map Options and check the boxes labeled
Properties and Bldgs and click Refresh, then property and building boundaries
are shown on the map as dotted lines.

A Blue circles mark the location of sensitive receptors.

Solid black lines identify street locations with the names written adjacent to them.

O >+

10.34.1 Locating and Labeling Streets

Use the Map Options Button to show streets with or without their names. Font sizes and
labeling frequency can also be tailored. Place a check mark or numeric value in the appropriate
box to activate the desired feature. The refresh button should be used to update the map to
include the features chosen in map options.

Note: A labeling frequency of one 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.

A street search feature is also included. Enter the name of the street that you want to
locate in the search field. 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.
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Note: When the map is being redrawn, a STOP button will appear in the lower right
corner. Pressthisbutton if you want to stop the drawing. See the tutorial in Chapter 4 for more
information on mapping.

10.34.2 Printing and Exporting M aps

To print or export a map, adjust the drawing parameters as described in the previous
section so that the map looks the way you want it to and 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 as it is shown.
From the Map Preview window, select File/Copy to Clipboard. Open Microsoft Word or any
other word processor and transfer the map to the appropriate location in the document. Select
Edit/Paste Special , and then select Enhanced Metafile to paste the map into your document.
Use the Word cropping tool to remove the white space from the edges of the map. Then format
the picture, choosing a wrapping style that will fit within your text.

EEm— il

File Zoom Hide

de U Q|-
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Sample Map Inserted into Word Documents

10.4 FilesUsed by the Risk Module
10.4.1 Project Directory

When running dispersion analysis or risk analysis most of the intermediate input and
output files used by the program will reside in a single directory, which is called the project

directory. This may be any directory of your choosing.

To specify the project directory, select Project from the HARP main menu. The
following window will appear.

1
Proect Criectoy |04 HAPFYHapDey \Projackdemctorcject i Eliomse |
g | Cancel |

PROJECT WINDOW
Enter the name of the directory that you want to use as the project directory followed by

the file name project.ini as shown above. You may use the browse button to open the Windows
file dialog box and search for the directory.
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NOTE: The directory that you specify must exist. If you want to create a new directory
as your project directory, then you must use the Windows Explorer or other file manager to first
create the directory.

After you have specified the directory, press the OK button.
10.4.2 Project File (File extension *.ini)

Project.ini is afile that HARP uses 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
always located in the project directory.

NOTE: 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 contents of project.ini are
not important to most users, however it is an ASCII file that can be viewed or edited with any
text editor.

10.4.3 Emissions Database File (File extension *.mdb)

The emissions database file (HARP.mdb) is a Microsoft Access file that contains
primarily the emissions inventory data that you have entered into the system. The procedures for
entering data are described in Chapter 5 and in the tutoria in Chapter 4.

When opening a new project, HARP will attempt to open the default database file,
HARP.MDB, which is assumed to be located in the HARP directory. If it cannot open thisfile,
HARP will warn you that you have not yet specified the name of an emissions database to be
used for this project. Y ou should then open a database file.

To open a database file select Edit Data/Open Database from the HARP main menu and
use the browser to locate the database file that you want to use. The HARP installation program
always installs a default database file called HARP.MDB in the HARP directory.

If you wish to create a different database file, then you should copy HARP.MDB to a
different file name or different project directory, then open the new file as described in the
previous paragraph. If you want to clear a new database file of previously entered data, select
Utilities/Multiyear from the HARP main menu and use the delete feature.

10.4.4 1SC Input File (File extension *.inp)

The ISC input file is the file read by the ISC program and contains all information
required by ISC for the dispersion analysis. The ISC input file is generated automatically by
HARP when you run the dispersion analysis (see section 9.12).

The name of the ISC can be any valid file name with any extension. Y ou specify the

name when you set up the dispersion problem. NOTE: There can be no spaces in the file name.
The format of the ISC input file is described separately in the ISC documentation.
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10.4.5 Calculating X/Q

Before you can calculate risk you must know the ground level concentrations (GLCs) of
each of the chemicals at the receptors of interest. This requires that you first run the dispersion
analysis. The dispersion anaysis generates X/Q values for every source-receptor combination
that you specify. HARP then uses the X/Q values, combined with the emission inventory data
from the database, to calculate GLC at every receptor.

CHI/Q or chi/g or X/Q is the concentration estimated from an air quality model based on
an emission rate of one gram per second input to the model. Chi/q can be efficiently used to
estimate the concentration of multiple inert pollutants smply by multiplying by the emission rate
in grams per second. In thisway, one model run may be conducted to evaluate the impact of
severa different inert pollutants.

The X/Q values are stored in two files: 1) the binary (.BIN) file contains hourly X/Q
values that are used to calculate maximum hourly acute risk; 2) the X/Q summary file contains
average and maximum X/Qs that are used to calculate cancer and chronic risk. These two files
are generated automatically when you run the dispersion analysis, and they are opened when you
open a source-receptor file by selecting Files/Dispersion Analysis Results/Open Source-
Receptor File from the menu on the risk window.

1045.1 Binary X/Q File (File extension *.bin)

The binary X/Q fileis created each time you run ISC. Thisfile contains the X/Q values
for every source-receptor combination for every hour of the simulation. Consequently it can be a
very large file. It iswritten in binary in order to reduce the size somewhat compared to ASCII.

This file aways has the same root name as the ISC input file and anextension of .BIN.
The binary X/Q file is used to compute maximum hourly acute risk (see section 10.6.10.2).

10.4.5.2 X/Q Summary File (File extension *.xoQq)

The X/Q summary file contains average and maximum X/Q values for every source-
receptor combination. It is created each time you run ISC. Because it does not contain hourly
values it is much smaller than the binary X/Q file.

This file always has the same root name as the 1SC input file and an extension of .XOQ.

The X/Q summary file contains annual average values that are used to compute cancer
and chronic risk. It also contains maximum hourly values that are used for acute risk (see
section 10.6.10). The X/Q summary file also contains maximum values of the short term
running average concentrations for durations of 4, 6, 7 hours and 30 days. These intervals are
preset because they correspond to the averaging times used to devel op the acute health hazard
indexes for certain chemicals. The maximum value used to compute acute risk for each chemical
depends on the averaging time used to devel op the acute Reference Exposure Level (REL) for
that chemical.
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10.4.6 Source-Receptor File (File extension *.src)

The source-receptor file (often called an SRC file) isafile that is created by HARP when
you run the dispersion analysis. It contains alist of al of the sources (stacks) and receptors that
were used in the ISC input, as well as details about those sources and receptors that are necessary
to complete the risk analysis.

To perform arisk analysis, HARP uses the X/Q values (see section 10.4.5 for a definition
of X/Q) provided by ISC (see sections 9.11 and 9.12 for instructions on setting up and running
the dispersion analysis using 1SC). The X/Q values are combined with the emission rates
(usualy taken directly from the emissions database) to determine ground level concentrations
(GLCs) of each of the pollutants. A source-receptor fileis required to perform arisk analysis
because the normal ISC input and output files do not contain sufficient information to determine
which sources in the dispersion results correspond to which stacks in the database. Without this
information, HARP cannot determine emission rates. The ISC input and output files also lack
descriptive information about the receptors. The SRC file contains information that alows
HARRP to distinguish between grid receptors, boundary receptors, census block receptors, and so
forth.

Most users will never have to look at or understand the contents of an SRC file.
However, youshould know that: 1) it is an intermediate file that links the results of the
dispersion analysis with the contents of the emissions database and subsequently with the risk
analysis; 2) that you must have an SRC file in order to perform the risk analysis, and 3) that the
SRC file is created automatically when you run the dispersion anaysis.

When you first open the risk window, the next step is to open an SRC file. When you run
adispersion analysis for your project the SRC file will be saved in your project directory. To
open an SRC file select Files’'Open Source-Receptor File (Dispersion analysis results) from the
menu on the risk window. Use the browser to select an existing SRC file.

Source-receptor files dways have an extension of SRC. The full name of thefileis
determined by the name of the ISC inpuit file that you specified when running the dispersion
analysis. For example, if you specified that the I1SC input file should be called DEMO.INP then
the corresponding SRC file will be called DEMO.SRC. Thusall input and output files generated
by asingle run of the dispersion analysis will have the same root name but different extensions.

10.4.7 Risk File (File extension *.rsk)

Therisk file is an intermediate file that is created each time you calcul ate point-estimate
risk for multiple receptors (see section 10.6). It contains the most recently calculated values of
cancer, chronic and acute risk. These are the same values that appear on the Risk tab of the risk
window. Therisk file is aways has the same root name as the ISC input file and an extension of
RSK.
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The purpose of thisfileisto save risk values that you have calculated so that the next
time you run the program you can resume where you left off, view the previous data on the map,
and generate new contours.

Each time you open a source-receptor file (see section 10.4.6) HARP will ask if you
would like to load the corresponding RSK file. You will be warned if the file does not exist.

10.4.8 Map and DEM Files (File extension *.map and *.dem)

There are two types of files used by the HARP mapping functions. The street map files
have an extension of . MAP. The map files contain Tiger street map data from the U.S. Census
Bureau that can be read and displayed in the risk window.

Elevation data can be obtained in the form of DEM (Digital Elevation Model) files from
the United States Geological Survey (USGS). This data can be utilized by HARP to smplify the
determination of elevations of sources and receptors so that you do not have to enter elevations
manually. This data can be used to help to set up the ISC input for uneven terrain and to
determine the elevation of any stack or receptor. The DEM files have an extension of .DEM.

These files are described in more detail in section 9.13, and the map features of HARP
are described in the rest of section 10.3.4.

10.4.9 Stochastic Analysis Files

There are severa files that are used only for stochastic analysis. These are described in
section 10.4.

10.5 Loading Dataintothe Risk Window

Before you can run arisk analysis, you must have aready entered your emission
inventory data into the HARP database (CEIDARS-Lite) and run an air dispersion analysis. The
dispersion analysis will generate the X/Q and SRC files which contain the information required
by the risk module. A tutorial is contained in Chapter 4 and Appendix A includes a*how to”
guide that will facilitate HARP srisk analysis features.

10.5.1 Open the Risk Window

The main risk window can be opened by selecting Analysis/Risk Analysisfrom the main
window. There are two choices in the menu depending on whether you intend to use screening
meteorology data or representative 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).
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10.5.2 Open a Sour ce-Receptor File

When you run the dispersion analysis a source-receptor file is always generated (see
section 10.4.6). You must have this source receptor file in order to proceed with the risk
analysis.

The first step in the risk analysis is therefore to open the source receptor file. Thisis
done by selecting Files’'Open Source-Receptor File (Dispersion Results) from the menu of the
risk window.

Severa things happen when you open a source-receptor file. The source and receptor
details are read from the SRC file and displayed on the various tabs in the data view window.
The average and maximum X/Q values are read fromthe XOQ file and displayed under the X/Q
tab. HARP then goes to the emissions inventory database and looks up the process and chemical
emission rates for all processes that are connected to the stacks that were specified in the
dispersion analysis. Thisinformation is then displayed under the Emissions tab. HARP then
uses al of thisinformation to calculate the average and maximum values of GLC, and displays
this information under the GLC tab.

When you open an SRC file, HARP also automatically attempts to open the risk file
having the same root name. The purpose of thisfileis to save risk values that you have
calculated so that the next time you run the program you can resume where you left off, view the
previous data on the map and generate new contours (see section 10.4.7). If it cannot find the
risk, file you will be warned. If it can find the risk file, then the cancer, chronic, and acute health
risk values will be read from the file and displayed under the risk tab. Therisk file only existsif
you have previously performed one of the point-estimate analysis functions described in
section 10.6.

10.5.3 Calculating GLC

In order to calculate risk you must know the ground level concentrations (GLC) at each
of the receptors for each of the chemicals. GLCs are calculated by multiplying the emission
rates by the X/Qs for each stack, receptor and chemical and summing for each receptor. Thisis
normally done automatically by HARP when you open a source-receptor file.

GL Cs can aso be calculated manually by selecting Analysis/Recal culate GL C from the
risk window menu. You would use this approach if you manually edit the emission rates rather
than using the values that are automatically imported from the database.

105.3.1 Adding a Substance-Specific GL C as a Background Concentration
There may be atime when you would like to run arisk analysis with a GLC value for one

or more substances from an outside air dispersion run. There are two paths described below that
can be used to achieve thisanalysis.
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The first method will allow you add a GLC for each substance across an entire receptor
grid and run a multipathway point-estimate risk analysis. This method could be used for
evaluating the contribution of background pollutants. Substance - specific GLC values can be
added through the emissions information in the risk window as a background concentration. The
GL C value that you enter will be applied to every receptor in the file as a background
concentration.

From the main risk window, open any SRC file from your project or open the SRC file
for the tutorial. Thisfile will provide a surrogate receptor grid and SRC file. Thisfile will serve
as a template when inserting your background GLC value. Click on the Emissionstab. You
will need to add and delete chemicals to match the analysis you want to run by using the buttons
at the top of the emissions window. For each substance insert the GLC value as the background
concentration, insert a one (1) into the multiplier row, and blank out the source emissions row for
each substance. Then set-up and evaluate your point estimate risk analysis (Section 10.6).
Additiona information can be found in Appendix A.

The second method will allow you to analyze a single receptor only, but you can enter
different GLC values for the target receptor and each of the three pathway receptors. This
second method will allow you to run a multipathway point-estimate or stochastic anaysis. To
perform the second method, see section 10.7.2.2.1 or Appendix A.

Currently, HARP cannot directly accept the output from an air dispersion-modeling run
that was performed outside of the HARP Software.

10.5.4 Displaying X/Q and GLC Details

When the number of receptorsis very large (in the neighborhood of 5 or 10 thousand
receptors or more) the display of the GLC and X/Q values takes a large amount of time. 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.

10.6 Setting-up a Point-estimate Risk Analysis
10.6.1 Simplified Risk Analysis/Step-Through

To simplify the risk analysis process for new users, all of the most common functions can
be performed from a single window, call the Step-Through window. To display the

Step-Through window, select Step-Through from the Risk window menu. The window is
shown below.
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m Step-Through EEH

INMSTRUCTIOMS: follow the steps by zelecting the buttonz below in sequence. Read the descriphion to
determine if each step applies to what you want b do. After each step, return o this window by clicking on
the task bar at the bottorm of the screen. or selecting Step-Through from the main menw. Then proceed to
the nest step.

The notes in parentheses indicate how to invoke each action from the other menus and screens.
Step 1 | Open source-receptor file. Loads results from dispersion analpsis into memory. [under File Menu]

4 Define site-specific parameters. After setting these parameters, you should save them by
A selecting the Save button. [Select Site Parameters from main meny)

1 Define screening adjustment factore. Only do this if you have zelected screening mode. [under
Analysiz menu)

Step 4 | Select options for point estimate analysis. (Select Analysiz/Point E stimate fram the main Risk
window menu). Repeat this step for cancer. chronic and acute, if applicable.

Step 5 ! Create PMIAME report. [select Analysis/PMIME] from the menu)

Step B i Contour resultz. This will display contours of the risk quantite that was calculated in Step 5. This requires
that the dizpersion analysis was done uging a receptor grid. [zelect Analysis/Contour from the menu)

Step 7 i Open street map file, if the streets are not already showing on the dizplay. [select Files/Map File/Open
tap Filz fram the menu]

Step 8 i Iap print preview. From the previes window, select File/Print to print to printer, or File/Copy to
Clipboard to copy ta the 'Windows clipboard for pasting into & word proceszing program. [select
I ap/Preview from the main menu)

For further analysiz options, inchuding Stochastic Risk, Population Exposure
Estirate [Cancer Burden), or Refined Max Hourly Acute Risk, zelect the
appropriate option from the Risk window Analysis menu.

Show Rizk Window

Click each of the buttons in sequence to perform each task. The explanation of what each
button will do is shown on the window. The parenthetical portion of each button explanation
indicates how you could perform the same function through the menus.

10.6.2 Screening M eteor ology/Aver aging Period Adjustment Factors

If you choose the screening meteorology option when you open the HARP Risk window,
HARP will expect that the dispersion results that are being used for the risk analysis were done
with screening meteorological data. If not, you will receive a warning message.

When you use screening meteorological data for the air dispersion analysis the result isa
maximum one-hour X/Q value. U.S. EPA adjustment factors can be applied to estimate
concentrations for longer averaging periods, such as the maximum annual average concentration.
Appendix H in this manua and Appendix H in the OEHHA Guideline Document contain further
information on the use of adjustment factors. To adjust the air dispersion modeling results to
longer averaging periods select Analysis/Define Averaging Period Adjustment Factorsfor
Screening Meteorology from the menu of the Risk window. The following window will appear.
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In this window you choose whether you will use the default adjustment factors or define
your own. |If you check the button labeled “use default adjustment factors’, HARP will assume
that the source operates continuously and will use the adjustment factors shown, which are the
values recommended by ARB and U.S. EPA for continuous sources.

If you check the button labeled “ User Entry” , then you may provide your own adjustment
factors. In this case, you must also justify the user-defined adjustment factor in the box at the
bottom of the window. Note, the adjustment factors for longer averaging periods do not need to
be prorated for the emissions schedule as explained in Appendix H in the OEHHA Guideline
Document. The purpose of the emission operating schedule factor in Appendix H is to pro-rate
the actual emission rate to an annualized emission rate for the facility. HARP distributes annual
emissions (Ibs/yr) to hourly emissions (g/s) based continuous emissions (8760 hrslyr). Therefore
the annual emissions are automatically pro-rated over ayear in the event that actual emission
schedules are less (e.g., 2000 hrglyr). Immediately after exiting this window you must
recalculate the GLCs or the GLCs will be updated when the risk is calculated. Do this by
selecting Analysis/Recalculate GL C from the main risk menu.

10.6.3 Site Parameters Window

The Site Parameters window allows an assessor to specify which exposure pathways will
be included in the health risk assessment (HRA) analysis. These windows are used in al HRAS.

In the first window shown below (upper—Ieft), an assessor will select the pathway(s) they
will evaluate or enable in the HRA. Once the pathway(s) are enabled, the assessor will select the
corresponding tab for each enabled pathway at the top of this screen. Selecting atab in this first
screen will open a second screen (center window) that contains site-specific questions that must
be answered by the assessor for that exposure pathway. Questions included in these tabs inquire
about site-specific physical characteristics of the exposed media and the frequency of exposure
to that media or products consumed through that exposure pathway. Site-specific information is
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required for all exposure pathways except for the inhalation, dermal exposure, soil ingestion, and
breast milk exposure pathways.

The deposition tab shown in the Site Parameters window should be selected for all
assessments that include any non-inhalation exposure pathways (e.g., soil or fish ingestion
pathways). This tab will ask you questions about the deposition rate of the particul ate emissions
from the emission source (lower-right). See the OEHHA Guidance Manual for more information

about deposition rates.
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10.6.4 Calculating Risk and Viewing a Reports

The Risk Reports window controls point-estimate risk reports. This window is displayed
when you select Analysis/Point-estimate (I ncludes Multipathway) from the risk window. The
Risk Reports window appears as shown below. This screen will allow a user to perform a Tier-1
risk assessment as described in the OEHHA Guidance Manual. In addition to using the
point-estimates of exposure supplied in the OEHHA Guidance Manual, HARP users may input
their own appropriately supported point-estimates or data distributions by editing the network.
For more information on adding user-supplied data into the network to perform a Tier-2 or
Tier-4 risk assessment, see sections 10.7.6.1, 10.7.6.4, and 10.7.6.5.
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RISK REPORTS WINDOW

To create areport, select the report options as described in the following sections, then
press the Calculate button. Users of the HARP software are assumed to have a working
understanding of the risk assessment methods and procedures outlined in the OEHHA Guidance
Manual.

When you generate a report, the report is written to a file, whose name you specify in the
box labeled Output File Name The file will always be located in the project directory.

The report may be viewed by pressing the button labeled View Report. Because the
report isan ASCII file, it can also be opened or imported into any word processor.

10.6.5 Report Options
10.65.1 Scenarios

On the Risk Reports window, you may select one of two scenarios, either a residential
(adult or child) receptor or aworker receptor. For aresidential receptor you can select which
exposure duration you wish to use in your anaysis; 9, 30, or 70 years for an adult or 9 yearsfor a
child.

For the impacted worker, you can make selections based on how the modeling input

characterized the timing of emissions from the source as compared the worker’s schedule. In
addition, there is alocation input to identify variation in a worker’s schedule (e.g., working
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lifetime). Depending on your choice of how you wish to analyze the worker, you may be asked
to supply information for the analysis (see screen below).

Y ou will need to determine whether the air dispersion modeling run for the residential
receptor is aso appropriate for the worker’ s inhalation analysis. See Chapter 8 of OEHHA's
Guidance Manual for more information on worker exposure. If the modeling run is appropriate
for both receptors, you will select “ Use Modeled GLC and Default Exposure Assumptions” and
no further information will be required. If the modeled GLC for the residential receptor is not
representative of the workers' inhalation exposure then you should either remodel the impacts
(see chapter 9 on Dispersion Modeling) or adjust the GLC (upward) using a factor to
approximate a more appropriate GLC. If you select the second button, “ Adjust the GLC or the
Exposure Assumptions’, you will get a second screen. On that second screen, you can supply an
adjustment factor used to approximate the GLC (applies to the inhaation pathway only) or
change the standard exposure assumptions for the worker. If you provide afactor for to change
the GL C or change an exposure assumption, you will be required to supply information
explaining the basis for your change in the note window before you leave this screen. This
information and your changes for the worker will appear in the output file (printed report).
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10.6.5.2 AnalysisMethod

The Analysis Method toggles allow the use of various point-estimates of exposure and
two methods for determining multipathway health impacts. The input parameters used here are
preserted in the OEHHA Guidance Manual and also reflect the Air Resources Board's
Recommended Interim Risk Management Policy for Inhalation-Based Residential Cancer Risk
(October 2003). The analysis method does not apply to acute risk. The acute risk results will be
the same regardless of which analysis method you choose.

HARP users may input their own appropriately supported point-estimates or data
distributions by editing the network. For more information on adding user-supplied data into the
network to perform a Tier-2 or Tier-4 risk assessment, see sections 10.7.6.1, 10.7.6.4, and
10.7.6.5.
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10.6.5.3 Health Effect

Y ou may choose one of three health effects. cancer, chronic or acute. The report will be
generated only for the health effect that you choose.

Note: when you select either chronic or acute, both are actually calculated, but the
printed report is output for only the one you select. Regardless of whether you pick chronic or
acute, the results for both will be displayed under the risk tab ard will become available for
contouring.

10.6.5.4 Receptors
Y ou have a choice of generating areport for all receptors or for only a single receptor. If

you choose a single receptor then you must specify the receptor number. Receptor numbers are
shown on each of the receptor detail lists under the receptor tabs on the risk window.

Y ou would generally select a single receptor in combination with the Report by Source
option in order to produce a detailed breakdown of the contribution of risk from multiple
sources.

WARNING: If you select all receptors in combination with Report by Source, the report
may be very long and will take some time to generate.

10.6.5.5 Sour ces

Y ou have a choice of generating areport for al sources or for only asingle source. If
you choose a single source then you must specify the source number.

Y ou would generally select single source in combination with the Report by Receptor
option in order calculate risk from that source for all receptorsin an area.

10.6.5.6 Chemicals

Y ou have the choice of generating a report for all chemicals or for only a single chemical.
If you choose a single chemical you must enter the chemical number.

Note that the chemical number is not the CAS number, but rather the index of the
chemical as shown under the emissions tab.

10.6.5.7 Report Content

The options of Report by Receptor or Report by Source determine the format and content
of the report.
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If you select Report by Receptor, then the receptors are listed down the left column of the
report, with pathways and endpoints across the top. The risk values are for a single source or all
sources depending on what you selected under the source option.

If you select Report by Source, then the sources are listed down the left column of the
report, with pathways and endpoints across the top. Y ou would generally do thisfor only a
single receptor. If you select Report by Source for al receptors, the report may be quite long.

There are quite alot of combinations of the parameters described in this section, and
consequently there are many different types of reports. The best way to familiarize yourself with
the content of these reports is to experiment with different options.

10.6.5.8 Output File Name

Whenever you generate a report, the report is output to an ASCII file that will be in your
project directory. The reason for outputting to an ASCII file isto make it easy for you to
incorporate these reports into aword processor. HARP will automatically name the file
according to the buttons you choose when you set- up your risk scenario. You can turn off the
automatic file- naming feature by clicking in the check box next to Automatic File Naming. You
can change the name of the file if you wish by entering the name in the box labeled Output File
Name.

10.6.5.9 Standard Report Set

If you need to send the results of your risk analysis to OEHHA for review, you will be
asked to send a set of specific HARP files and risk reports. To make this easy on the risk
assessor, HARP has a button labeled, Standard Report Set on the risk reports window. By
pressing this button HARP will automatically generate the required reports and save them in
your project directory. This set of reports can then be written to a CD with the other required
files and mailed to OEHHA for their review. Because of the number of reports, this takes
substantially longer to run than the individua cancer, chronic, and acute reports. A list of the
filesin the Standard Report Set can be found in Appendix G. For information on what OEHHA
requiresin arisk assessment that is to be submitted for their review, please see the OEHHA
Guidance Manual.

10.6.6 Viewing and Sorting Tabular Risk Results
When you calculate your point-estimate risk scenario (by selecting Calculate button on

the Risk Reports window) HARP generates an ASCI| file containing the report, and also displays
the results in alist under the Risk tab of the risk window. Thisis illustrated below.
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RISK DETAILSTAB

The left two columns show the receptor numbers and receptor types. The three
right- hand columns show the cancer risk (norn-dimensional) and the chronic and acute health
hazard indices.

Note: After calculating the cancer risk or the chronic noncancer health impacts, the
situationmay exist where the results show a potential health impact for some property boundary
receptors, but those same receptor locations have a GLC of zero (0). This situation exists
because an adjacent building (through the building downwash calculation) is precluding a GLC
from being computed at the property boundary location. If you wish to disable downwash
option, go to the Control window under Dispersion Modeling and turn it off, then rerun the
dispersion modeling analysis (see Section 9.12.2.1).

With the downwash algorithm activated, the cancer risk or chronic noncancer impact that is
shown at the property boundary receptor is from contributions through the water, pasture, or fish
pathways. To zero out the risk at these locations, return to the Dispersion Modeling module, turn
these pathway receptors off and rerun the dispersion-modeling run (see the Pathway Receptors
Worksheet discussed in Section 9.12.8).

Y ou can sort the rows in this table by clicking on one of the three columns and then
selecting Sort/By Value from the menu. The rows will be reordered with the highest risk values
at thetop. To return to the normal display order, select Sort/By Index from the menu. The rows
will be reordered by receptor number.

When you click on any row of this table, the corresponding receptor is highlighted with a
circleand across hair, asillustrated above. Conversdly, if you have the mouse mode set to Pick
Receptor, and you click on a receptor on the map, the corresponding row in the receptor list will
be highlighted.
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10.6.7 Modifying Emissions (“What-if” analysis)

Y ou may wish to perform the risk analysis using emission rate values that are different
from the ones contained in the emission inventory database. HARP allows you to do this by
editing the emission rates used in the risk analysis. This alows you to answer “what if”
questions, such as what if the emission rate for a particular chemical or a particular process were
increased or decreased. Y ou may aso examine how the risk would change if a chemica were
deleted or a new chemical were added.

Cells containing an asterisk (*) indicate that there is no emission rate stored in the
database for that chemical and process. You may replace the asterisk (*) with avaueif you
want to specify an emission rate.

The row in the table labeled Background, may be used to enter the background
concentration (micrograms/nt) for each chemical. The background concentration is added to
every receptor. See section 10.5.3.1 for more information.
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EDITING EMISSION RATES
10.6.7.1 Adding and Deleting Chemicals

You may add a new chemical to the table by pressing the Add Chem button. Y ou will be
prompted with alist of available chemicals. Thislist reflects all substances that are included in
the Emission Inventory Criteria and Guidelines (EICG) that have OEHHA health factors. When
you select one the chemicals it will be added to the table. 1n addition, HARP aso contains al
health factors listed in the OEHHA Guidance Manual (even if the substance is not listed in the
EICG document). These substances can be added to arisk analysis by typing the substance
name or CAS number directly into the Add Chemicals window. Y ou must then fill in the
emission rate values manually.

To delete a chemical from the table, click on the column containing the chemical you
want to delete, then click the Delete Chem button.
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10.6.7.2 Changing Emission Rates

When you first open a source-receptor file, HARP builds a table of emission rates by first
reading the list of stacks from the SRC file, then looking in the emission inventory database to
find the emission rates for all processes connected to those stacks. The results are displayed
under the Emissions tab of the risk window.

Y ou can modify the emission rates used in the risk analysis without returning to the
emissions inventory database. Thisis done by selecting the Emissions tab on the risk window
and editing the emission rates directly in the cells where they are shown. Changes that you make
here will not be reflected in the database.

Note that under the Emission tab there are sub-tabs for average and maximum rates. Y ou
must edit the values under both of these tabs if you intend to do both cancer and noncancer
analyses. The average emission rates are used for cancer and chronic risk anaysis. The
maximum emission rate is used for acute risk analysis.

After you have made changes to the emission rates, you must recal culate the GLCs by
selecting Analysis/Recal culate GL Csfrom the menu. This recal culates the GLC values that will
be used in the multipathway risk and displays the new values under the GLC tab.

10.6.7.3 Scaling Emission Rates

Under the Emissions tab on the risk window, the columns and rows labeled Mult are
user-defined multipliers that you can change if you want to attenuate the emission rate of any
chemical or process by some factor to see what the effect on risk would be. The default value for
al the multipliersis 1. Each emission rate is multiplied by both the chemical scaling factor and
the process scaling factor before it is used in the analysis. This can be used to artificially
attenuate a particular process or chemical. This has the same effect as editing the individual
emission ratesin arow or column, but is simpler.

For example, if you want to find out how the risk would be affected by reducing a
particular process rate by 50%, locate the row corresponding to that process and set the value of
the scaling factor under the Mult column to 0.5. To determine how the risk would be affected by
reducing the emissions of a particular chemical from all processes by 50%, locate the column for
that chemical and set the chemical scaling factor in the Mult row to 0.5.

After you have made changes to the emission rates, you must recalculate the GLCs by

selecting Analysis/Recal culate GL Cs from the menu. This recalculates the GLC values that will
be used in the multipathway risk and displays the new values under the GLC tab.
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10.6.7.4 Restoring Emission Rates from Database

If you want to revert to the original emission rates as they are recorded in the database,
select Data/Fetch Emission Rates from the menu. This will wipe out any changes that you have
made and return the display to where you started.

10.6.7.5 Reading From or Saving the Emissions Table

Recall from the picture below that on the risk window the emissions of each chemical
from each stack are shown under the emissions tab. These values are normally imported
automatically from the emissions database. But they can aso be edited manually, and chemicals
may be added or deleted from this list. Whatever chemicals and emission rates are shown in this
window is used in al subsequent risk analysis.
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MAIN RISK WINDOW - EMISSIONS TAB

The emissions table can be saved to afile, or read from afile. The emissions table file
has an .EMS extension. It isacomma-delimited file, whose format is described below.

The emissions table file contains a cell-by-cell dump of the contents of the emissions
table exactly asit is shown in the window above.

The number 10 in the first cell indicates that the table has 10 rows. You may count the
rows above to verify that thisis the case. The number 9 in the second cell indicates that the table

has 9 columns. Each of the remaining rows contains the contents of one of the cellsin the 10 x 9
grid.

The number in the first column indicates which sheet the cell belongsto. A value of 1
means the cell is on the Average EMStab. A value of 2 indicates that the cell is on the Max
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EMS tab above. The numbers in the second column are the row number, starting with zero for
the first row. The numbers in the third column are the column number, starting with zero for the
first column. The values in the fourth column below contain the contents of each of the cells.

The table below must match the structure of the table shown in the window above. In
other words, there must be the same number of header rows and header columns as shown. The
emissions data itself always starts in the sixth row and severth column. Y ou can verify that this
is true by comparing the values below with the contents of the table above.
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10
9
1 0 0
1 0 1{fac
1 0 2|dev
1 0 3|pro
1 0 4|stk
1 0 5|Mult
1 0 6
1 0 7
1 0 8
1 1 0|CAS
1 1 1
1 1 2
1 1 3
1 1 4
1 1 5
1 1 6 1015
1 1 7 1016
1 1 8 18540299
1 2 0|Abbrev.
1 2 1
1 2 2
1 2 3
1 2 4
1 2 5
1 2 6|[D] As /inorg
1 2 7|As cmpd(inorg)
1 2 8|Cr(VI)
1 3 0|Background (ug/m”3)
1 3 1
1 3 2
1 3 3
1 3 4
1 3 5
1 3 6 0
1 3 7 0
1 3 8 0
1 4 0|Multiplier
1 4 1
1 4 2
1 4 3
1 4 4
1 4 5
1 4 6 1
1 4 7 1
1 4 8 1
1 5 0|SRC 1 EMS (lbs/yr)
1 5 1 1001
1 5 2 1
1 5 3 1
1 5 4 1
1 5 5 1
1 5 6 15
1 5 71*
1 5 8|*

10.6.8 PMI/MEI
To produce areport that shows the Point of Maximum Impact and Maximum Exposed

Individual (PMI/MEI), select AnalysssyPMI/MEI from the menu. The following PMI/MEI
report options window will appear.
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From this window you can produce a report that lists the highest risk receptorsin
descending order of risk. 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 isreported. See the OEHHA
Guidance Manual for information on when on-sight 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.

The number of receptors listed is determined by the value that you enter in the box
labeled Number of Values. You can generate areport for one or more of the three health effects
by checking cancer, chronic and acute. The report will be written to an ASCII file located in the
project directory. The name of the file is whatever you enter in the box labeled File Name

When you are done selecting the options, press the button labeled Generate Report. To
view the most recent report that you generated, press the button labeled View Report. The report
window will appear similar to the following:

8%

Print  Zoom  Previous page  Mextpage  Firsk Page  Lask Page  Exit

DECEPTORS WITH HIGHEST CANCER PIZE

REC TYPE CANCER CHRONIC ACTUTE
Z03 EBOUNDARY  5.41E-07 1.09E-02 7.62E-01
Z15 EOUNDARY  4.71E-07 S.Z1E-03 1. 04E+00
Z10 EOUNDARY  4.57E-07 S.20E-03 S.45E-01
Z1Z EOUNDARY  4.43E-07 S.11E-03 &.41E-01
Zll EOUNDARY  4.33E-07 S_ZEE-03 S.159E-01
Z50 EBOUNDARY 4 _ZEE-07 2_E0E-032 7.49E-01
Z1& EBOUNDARY 4 _Z4E-07 7_38E-032 7.&8E-01
Z14 EBOUMNDARY 4 _Z0E-07 7_34E-03 2.EZ2E-01
Z12 EOUNDARY  4.10E-07 7.32E-03 &.65E-01
£17 EBOUMDARY 4 _03E-07 &_T0E-03 7.44E-01

s | o

TYPICAL PMI/MEI REPORT FOR CANCER
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This report is generated by checking the Cancer box in the report options window and
setting the number of values to 10. The report lists 10 receptors with the highest cancer risk in
order of risk. It aso shows the corresponding chronic and acute risk for each of these receptors.
If the cancer, chronic, and acute boxes were checked, a report for each health effect would be
generated showing the list of receptors for each health effect.

10.6.9 Population Exposure Estimates
10.6.9.1 Cancer Population Exposure Estimates and Cancer Burden

To calculate cancer burden select Analysis/Population Exposure/Cancer Population
Exposure Estimate and Cancer Burden from the menu. The following window will appear:

Cancer risk threshhold | X |

Input the cancer nzk threshhold level. The report will Eally 0k
the population expozure and cancer burden for all -

censuz receptors where the cancer risk level exceeds Cancel |
the threshhald walue that you enter here. For example,

to calculate the cancer burden within the 141 000,000

izopleth, enter a value of 1.E-6. To include all cenzus

recephors, enter a value <= [0,

Input the cancer burden or risk thresholds as directed and press OK. The exposure
assessment/cancer burden report will be written to a file and displayed in the Report window as
shown below. The report consists of alist of al of the census block receptors whose cancer risk
exceeds the threshold that you specify. The cancer burden for each of these receptorsis
calculated by multiplying the cancer risk by the residential population at each receptor. Thetotal
cancer burden is the sum of the cancer burden for each of the census receptors and is shown at
the bottom of the report.
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10.6.9.2 Population Exposur e Estimates for Chronic Population

To calculate a population exposure estimate for the chronic noncancer hazard index select
Analysis/Population Exposure/Chronic Population Exposure from the menu. The following
window will appear:

Chronic HHI threshhold |

[nput the chronic HHI threshhold level. The report will 0k
tally the chronic population exposure far all census -

receptors where the chronic HHI exceeds the threshhold e |
walue that pou enter here. For example, to calculate the

chronic population expogure within the 1.0 izopleth,

enter a value of 1.0 . To include all census receptors,

enter a value <= 0.

Input the chronic hazard index threshold as directed and press OK. The chronic
noncancer exposure estimate report will be written to afile and displayed in the Report window
as shown below. The report consists of alist of al census block receptors whose chronic hazard
index exceeds the threshold that you specify.
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10.6.9.3 Population Exposur e Estimatesfor Acute (Estimated)

To calculate a population exposure estimate for the acute noncancer hazard index select
Analysis/Population Exposure/Acute Population Exposure (Estimated) from the menu. The
following window will appear:

Acute HHI threshhold X

Input the acute HHI threzhhald level. The repart will tally

the acute population expozure for all cenzus receptors
where the simple acute HHI exceeds the threshhold areni |
walue that you enter here. For example, to calculate the

acute population expozure within the 1.0 izopleth, enter
avalue of 1.0, Toinclude all census receptars, enter a
value <=,

1.0

S

Input the acute hazard index threshold as directed and press OK. The acute noncancer
exposure estimate report will be written to a file and displayed in the Report window similar to
the one shown (above) for the chronic noncancer hazard index. The report consists of alist of all
census block receptors whose acute hazard index exceeds the threshold that you specify.
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10.6.94 Population Exposure Estimatesfor Acute (Refined)

To calculate a population exposure estimate for the acute (refined) noncancer hazard
index you must first have run the Refined Max Hourly Acute HHI analysis (see
section10.6.10.2). Once the Refined HHI analysis is complete, select Analysis/Population
Exposure/Acute Population Exposure (Refined) from the menu. The following window will

appear.
Acute max hourly HHI threshhold B |

Input the acute HHI threzhhald level. The report will tally g
the acute population expozure [refined max. hourly rizk] -

for all censzus receptors where the zsimple acute HHI
exceeds the threshhold walue that you enter here. For
example, to calculate the acute population expazure
within the 1.0 izopleth, enter a walue af 1.0, Tao inchude
all census receptors, enter a walue <= 0.

Cancel

Input the acute hazard index threshold as directed and press OK. The acute noncancer
exposure estimate report will be written to a file and displayed in the Report window similar to
the one shown (above) for the chronic noncancer hazard index. The report consists of alist of all
census block receptors whose acute hazard index exceeds the threshold that you specify.

10.6.10 Simple and Refined Acute Risk
10.6.10.1 Acute Risk (Simple)

HARP provides a very efficient way to estimate acute risk, which is referred to as simple
acute risk. This method employs a timesaving approximation that is conservative in nature.
Therefore, if you calculate the simple acute risk and find that the acute health hazard index
(HHI) isless that 1, it may not be necessary to perform the more time consuming calculation of
maximum hourly acute refined risk (see next section).

To calculate simple acute risk we assume that the X/Q at each receptor location and the
emission rates from each source are at their maximum values at the same instant in time. This
approximation allows us to simply use the maximum hourly X/Q for each source-receptor
combination rather than considering the temporal variation of X/Q to calculate the GLCs. We
then add the GLCs from all sources together at each receptor asif they had all occurred at the
sametime.

When you calculate acute risk from the risk reports window (see section 10.6.4), the
simple acute risk approximation is made. If you find that the simple acute risk is high enough to
warrant a more detailed analysis, you should calculate the refined maximum hourly acute health
hazard index (HHI) (see section 10.6.10.2).
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10.6.10.2 Refined Maximum Hourly Acute Risk

The maximum hourly acute risk refines the approximation used for the simple acute risk
(see section 10.6.10.1). Thisisamore time consuming calculation, and is therefore usually done
for afew receptors, typically the ones with the highest screening acute risk.

This calculation uses the hourly X/Q and the maximum emission rates from each source
to calculate a GLC at each receptor location. Versus the simple approach, the refined approach
allows us to consider the tempora variation of X/Q to calculate the GLCs. The GLCs from all
sources are then added together to get the total GLC at that hour. From this the refined acute
HHI is calculated. HARP then locates the maximum acute HHI over the time considered in the
analysis.

This approach accounts for the fact that the X/Q from different sources will have a
different time series and will not necessarily be at their maximums at the same time. This
approach may produce a lower estimate of acute risk than the screening approximation. The
refined method is still somewhat conservative because it uses the hourly maximum emission rate
for every hour of the smulation rather than using time-distributed emission rates.

10.6.10.21 Refined Maximum Hourly Acute Risk for a Single Receptor
Before proceeding, be sure that you have opened an SRC file (see section 10.5.2).

To calculate maximum hourly acute risk for a single receptor, select Analysis/Refined
Max Hourly Acute HHI from the menu. You will be prompted for the number of the receptor
that you want to analyze. Enter the receptor number and press OK. After afew minutes the
analysis will be completed and awindow similar to the following will appear.
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This window shows the time history of acute risk for the receptor you selected. From this
plot you can see that the maximum value of acute risk HHI is 8.2, and that it occurs at 200 hours
from the start of the smulation. Note that in the above example, the dispersion analysis was
done for only 32 days for the purpose of demonstration. The length of the dispersion analysis
determines the length of time for the maximum hourly acute risk analysis.

Under the File menu of this window there are options for printing this plot or copying it
to the windows clipboard for insertion into a word processor. The Statistics menu item will
create a simple table of statistics of the time series data. When you choose the Statistics option,
you will be prompted for the file name. By defaullt, it is called stats.txt and is located in your
project directory.

Under the Variables tab, you can add (or delete) different variables to be plotted on the
time series. Under the Options tab, you can change the location of the legend and choose
whether or not symbols are drawn at each point on the plot or just lines without symbols. After
making changes to the options or the variables to plot, click on Time Seriesto refresh the plot.

The Min Time and Max Time button at the bottom of the window, allow you to clip the
graph to see just a small time range expanded. Set these values to some small range and refresh
the plot by clicking the Time Series menu again.

To zoom into a specific area of the graph, hold down either the shift or control key while
you drag the mouse around the area that you want to zoom into. To restore the graph to full
view, press the lower case “r” key.

10.6.10.2.2 Refined Maximum Hourly Acute Risk for Multiple Receptors

HARRP has the ability to perform the maximum hourly acute risk analysis for a set of
receptors and collect the results into a summary report.

From the risk window menu select AnalysisMax Hourly Acute HHI/AIl Receptors
Within An I sopleth. You will be prompted with the following window.

Acute Screening Risk x|
Enter acute screening risk level
Cancel |

When you enter avalue into this window and press OK, HARP will perform the
maximum hourly acute risk analysis for all receptors whose screening acute risk value exceeds
the number you specify. In the above example, the user has requested the analysis to be
performed for al receptors having an acute HHI exceeding 1, based on the screening acute
analysis.
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Y ou must first perform the acute screening risk analysis before executing this function.
After the analysis is completed the resulting report window will appear as shown below.
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The report shows the maximum hourly acute risk for each of the receptors exceeding the
screening threshold and the hour at which the maximum occurred. The last two columns show
the acute screening risk for each receptor and the ratio between the maximum hourly acute risk
(refined) and the screening risk. Note that this ratio is always less than 1, which simply reflects
the conservative nature of the screening risk.

10.6.10.2.3 Refined Maximum Hourly Acute Risk for All Grid Receptors

HARRP has the ability to perform the maximum hourly acute (refined) risk analysis for all
receptors and collect the results into a summary report. From the risk window menu select
AnalysissMax Hourly Acute HHI/AIl Grid Receptors. After the analysisis completed the
resulting report window will appear as shown above for receptor within an isopleth. Depending
on the complexity of the risk assessment (e.g., number or sources, receptors), this analysis may
take some time to complete.

10.6.11 Creating Contours

HARP includes some mapping features that include placing contour lines (isopleths) over
street maps. However, for detailed mapping problems, you may wish to export your datato a
GI'S mapping program (see Appendix M for export instructions).

From the Risk window, select Analysis/Contour. Note that Contours window will
appear, similar to that shown below. The contour isopleths are generated using ONLY GRID
RECEPTORS. The number of contours should be one number greater that the number of
intervals that you want your data divided into (i.e., if 5 intervals of data is desired, enter 6
contours). If HARP will not calculate the contours, there may not be enough data. At least three
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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.

To contour elevation from aloaded DEM file, select elevation. To contour risk, select
either cancer, chronic or acue risk. Before generating risk contours you must first calculate the
point-estimate risk for these health effects following the procedures in section 10.6.4.

HARP will plot the last risk that was calculated. So if you choseto 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. HARP plots contours in units of “per million.”

10.6.11.1 Contouring With Automatic Settings

From the Risk window, select Analysis/Contour. The Contours window will appear
(shown below). Using the automatic settings will create contours that bound the risk data
between the highest risk value and zero. Note that cancer risk contours are plotted in units of
“per million”. The number of contours that you define will divide the risk results into evenly
spaced intervals between these two points. After supplying the needed information click on
“ Calculate Contours’ and the mapped results will appear on the Risk window. To refine the
look of the mapped isopleths (e.g. label frequency, font size) use the features under “ Map
Options’. The time required to create the contours is proportional to the number of contours and
the square 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.

515 - 1 ARt R AL S Ll
HPULLE I | B * [ M= ||
Hacmboer | Emazenc | 2O | GLE | Aidk | ¥
T ¥ adpmaln: splings anh +
EIFBha TH E‘:’ Elhm =:‘”ﬂ ¢~ Lhn nancsd 2eitings

Ci [BOLMOARY | J14ELE 1IN L |l S

CFA| BOUMOARY | 200606 -1.DED)

ETI|DLUNGEFT | ZO0ECE M0E= T (B AE

EH[AOLNOARY | 1AMECR 1LIE+iN b7 e oo Vel T340

6| AOUMOARY | 1.75E06 <100 1 n

E71[BOURDAFY | 172606 A.MEs ; M Conioe Ve [0

E73|BOUMOARY | 171ECE 1.DE-00 PR T S T —

ETA|EDUMDAFY | 1BSED6 -1.DEADD 3

77| BOUNDAFRY | 1E1ECE! -1.DEAD | T logfcok

71| BOUMDRFY | 196606 -1.0EAD

7| BOUNDERY | 1METE -LOE-D hl_j, oAbl Lo

X | BOUWDARY | 1 SELE AL E-D) [kl ' Cancm Rk jparmdion]

24| GAID 1 43606 [ 00ES & F heneHn

43| GRID 1IFECE -1, W) | ™ Anute HHI Shrpla [Concumen: Mt |

36| GAID | VTEGE NE+m L acue Mae Houl HHI

S| GAID 1THELE ALE- i T Elsvatian by

E7E[BOLRCARY | 1.2E06 A.ME.D B -

=81| CAID 1ECE LDE.M < Y e e e e 7 ar

3E|GAID | 1IECE 1.0E-M |~ ‘\h_t— +

=ri| BRI | 9 CEDE .0EN e tdul-ahl:orml Help |

£3|BOUNDERT | 107606 -1.0EAD] -

21| GAID | 1OZE0E L.E+M = Dﬂ‘ulfml Hide I

23| GAID | aMECQF A.0EM

15l cain Q20000 1.0 J;I Uk feakulsmg doinur § fitk Recepine =]
Thie aheetlisk: e cast and norh Ukn cooedingEs olihe | Fyais il e
The Amkar o B g pelik e ot ecuel the pumbs)

CONTOURING WITH AUTOMATIC SETTINGS

10-44



10.6.11.2 Contouring With Manual Settings

From the Risk window, select Analysis/Contour. The Contours window will appear
(shown above). If you wish to manually identify the contours, check the box (at the top of the
window) “ Use Manual Setting” . 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. Note
that cancer risk contours are plotted in units of “per million”.

Reset the maximum and minimum contour levels to reflect the levels that you would like
shown as your maximum and minimum contour lines. Identify the number of contour lines you
want to display. The number of contours that you define will divide the risk results into evenly
spaced intervals between the maximum and minimum values. In most cases, the number of
contours should be one number greater that the number of intervals that you want your data
divided into (i.e,, if 5 intervals of datais desired, enter 6 contours).

Note: if you want to see just two isopleths at, for example, 1 and 10 chances per million,
set 10 for the maximum and 1 for the minimum contour values, and place a 2 in the dot for the
number of contours. This same result can be achieved by checking the “ Log Scale” box. The
log scale box will provide the results at intervals of Logl0.

After supplying the needed information click on “ Calculate Contours’ and the mapped
results will appear on the Risk window. To refine the look of the mapped isopleths (e.g. 1abel
frequency, font size) use the features under “ Map Options” .

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

To print a map that is shown on the risk window, select Map/Print Preview from the
menu. The print preview window will appear as shown below. To print the map directly to the
printer, select File/Print from the menu.

To insert the map into aword processing document, first select File/Copy to Clipboard
from the menu. Then open your document (using for example Microsoft Word) and press
Control-V on our keyboard or select Edit/Paste from the word processor menu. Within the word
processor program you can add text boxes and labels to indicate points of interest for the PMI,
MEI, etc.

10.6.13 Exporting Data

All of the data that is shown on the risk window can be exported to comma-delimited
files that can be easily loaded into Excel. To export the data, select Export/Export All Details
from the menu of the Risk window. Y ou will be prompted for the name of a directory where all
of the exported files will be written. This would typically be the project directory, or a
subdirectory under the project directory. After all of the data is exported, you will see report
window showing the names and locations of the various files, as shown below. The format of
each of these filesis described in section 10.7.11.
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10.6.14 Health Table

The hedlth table is stored in the Microsoft Access database file HEALTH.MDB, which is
installed in your HARP directory. The health table contains all of the chemical-specific data that
isused in therisk analysis. This includes cancer potency values, chronic and acute noncancer
reference exposure levels. For each chemical there are also a number of flags that indicate which
pathways apply to each of the chemicals for cancer effects and which organ systems apply to
each chemical for acute and chronic effects. Thistableisin aread-only format. To view the
contents of the health table, click on Health Table from the main risk window.

10.7 Stochastic Analysis
10.7.1 Prerequisites

Before you can compute risk for a residential receptor, you must have entered your
facility emissions data into the HARP database (CEIDARS-L.ite) and have run the air dispersion
analysis. Open the risk window by selecting Analysis/Risk Analysis (choose either the
Representative or Screening Met Data option) from the HARP main menu. Then open the
source-receptor file that was created from your air dispersionanalysis (*.src) by clicking on
File/Open Source/Receptor File (Dispersion analysis results) from the risk window (see
section10.5.2). Thisloads the X/Q values from the dispersion analysis into memory and
automatically calculates the GLCs.

To perform stochastic analysis, select Analysis/Stochastic (I ncludes multipathway) from
the Risk window menu. The window that will appear is referred to as either the
Stochastic/Multipathway or Network window, because it provides tools for viewing all details
and intermediate calculations of the multipathway network. Because the stochastic analysisis
closely tied to the network, these two general topics have been combined into a single window.
See section 4.8 for atutorial on stochastic analysis.
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From the same window, it is also possible to perform point-estimate analysis for asingle
receptor and view every intermediate step in the analysis. At this point, it is assumed that the
user is familiar with the setup of a point estimate analysisin HARP. If not, it may be best to
perform the point-estimate analysis by following the follow the step-through guide under
Point-Estimate (includes Multipathway) and see section 10.6 for more information.

10.7.1.2 Stochastic/M ultipathway Window

The Stochastic/Multipathway window is opened by first opening the risk window and
then selecting Analysis/Stochastic (I ncludes multipathway) from the menu.

The Stochastic/Multipathway window is organized under three tabs:

1. ThePrimary Input tab allows you to view and edit the primary input parameters used in
the analysis. Some of these parameters apply only to stochastic analysis, and some of
them apply to both stochastic and point-estimate analyses. For example, a stochastic
analysis can only be applied to aresidential receptor.

2. The Stochastic Output tab allows you to display and print several graphical and tabular
reports generated from the stochastic analysis.

3. The Advanced (Network Details) tab allows you to view intermediate results at any point
in the multipathway network. Thistab exposes a lengthy and complex list showing every
intermediate step in the calculations. It is considered to be for advanced users.
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10.7.2 Primary Input

Before running a ssmulation, you should review and edit all of the parameters under the
Primary I nput tab of the Stochastic/Multipathway window. There are three sub-tabs which are
described in the following sections: Scenario, Chemical, and Sampling.

10.7.2.1 Primary Input: Scenario

To edit the scerario parameters, first click the Primary I nput tab on the
Stochastic/Multipathway window. Then click the Scenariotab. The window will appear as
shown above.

Select the exposure duration and receptor type for your analysis. Remember that a
stochastic analysis can only be applied to aresidential receptor.

Select the Analysis Method. If you select anything other than Stochastic, then only one
sample trial will be executed and the result will be a point-estimate rather than a stochastic
analysis. Inthat case the results will be read from the Network Details tab, and the results under
the Stochastic Output tab will be meaningless. From this screen, analyses using point-estimates
of exposure to estimate risk are normally only done by very experienced wsers for the purpose of
examining intermediate values on the network.

Select the health effect of interest, either cancer or noncancer (acute or chronic);
however, a stochastic analysis only appliesto cancer. If you select noncancer, then the stochastic
analysis button will be grayed out and inactive.
10.7.2.2 Primary Input: Chemicals

To edit the chemical GLC values, first click the Primary I nput tab on the Stochastic
window. Then click the Chemicalstab. The window will look similar to the following.
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Then click the button labeled Select Target Receptor and Update GLC. You will be
prompted for the receptor number that you wish to run the analysis for (receptor numbers can be
found on the risk window). Enter the receptor number and press OK. The table will then be
updated with current GLC values. The GLC values will be extracted from the risk window, so in
order for thisto work you must have previously opened a source-receptor file from the risk
window.

The table shown under the Chemicalstab lists the GLCs for each of the chemicals at four
receptors. The first receptor is the target receptor, (i.e. the receptor that is being analyzed). For
the target receptor, both the average and maximum GLCs are shown. The average GLC is used
for the cancer and chronic analysis, and the maximum GLC is used for the acute analysis.
(Reminder: stochastic analyses only apply to cancer analysis).

The other three receptors shown above are the pathway receptors. These are receptors
located at the drinking water source, the pasture location, and the location of locally caught fish.
The locations of these receptors must be specified when you set up and run the dispersion
analysis. These receptors are necessary to determine the concentration of chemicalsin the
animal products, drinking water, and locally caught fish.

The third row of this table shows whether each chemical is a multipathway chemical or
not. For chemicals that are not multipathway, the GLCs for the three pathway receptors are not
used and are therefore grayed out.

You may edit the GLC in thistable directly in the cells where they are displayed. To

restore the original values after you have edited them, click the button labeled Select Target
Receptor and Update GL C and reenter the receptor number.
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Y ou may also add a chemical to the list by clicking the button labeled Add Chem. You
will be prompted with alist of available chemicals. When you select a chemical from the list
and press OK, the chemical will be added to the table of chemicals shown above.

To delete achemica from thelist, click on one of the cells in the column below that
chemical, and then click the button labeled Delete Chem.

The Export to CSV button is used to export the table to a comma-delimited file (CSV
file). This can then be imported into a spreadsheet or word processor for printing.

The right and left arrow buttons (>> and <<) are used to shift one of the chemicalsto the
right or left in the list. You must first click the column that you want to move, and then click the
appropriate button. The reason you may want to do this is that the results of the multipathway
analysis on the Network Details tab are shown for only the last chemical in thelist. If you want
to examine details for a particular chemical, move it to the last column.

10.7.2.2.1 Performing a Stochastic Risk Analysisfor a Single Receptor Without A
Dispersion Analysis

If you know the ground level concentrations at some location you can enter them directly
on the Stochastic and Multipathway Details window and proceed with risk analysis without ever
running the dispersion analysis. These are the steps:

Edit Chemica Ground Level Concentrations

On the Stochastic and Multipathway Details window, click the Primary Input tab and the
Chemicalstab. Add or delete chemicals from the list, then edit the ground level concentrations
for the appropriate locations. For more information see section 10.6.3.2.

Set Run Parameters

Input the site, scenario, and sampling parameters, identify the gochastic output results as
described in the following sections.

Run Simulation

Select Run/Continue Stochastic from the menu. Y ou may also interrupt the smulation
by pressing the Cancel Operation button from the log window, then resume by selecting
Run/Continue Stochastic. The Continue Stochastic option will run multiple trials continuously
until the limit specified under the Sampling tab is reached. In comparison, if you choose
Run/Single Step Stochastic HARP will execute one more trial in the Monte Carlo simulation.
Run the ssimulation as described in the following section. Note that if you only want a point-
estimate report, not a stochastic analysis, you can select one of the point-estimate options under
the Analysis Method section under the Scenario tab.
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10.7.2.2.2 Specify Site Parameters

If you have not done this previoudly, you will need to set-up your site parameters. From
the top of the stochastic window, select the Site Parameters menu and fill in the appropriate
exposure pathway information behind the tabs. (See section 10.6.3).

10.7.2.3 Primary Input: Sampling

To edit the sampling parameters, first click the Primary I nput tab and then the Sampling
tab on the Stochastic window. The window will then appear as shown below.
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In the first box enter the number of trials that you want to execute in the Monte Carlo
simulation. It isuseful to enter a small number of trials to begin with (e.g., 1000), and examine
the results to see that they make sense and that you have not made any input errors. When you
are convinced that you have set- up everything correctly, you can then set the number of trials to
alarger number (typically 5,000 to 10,000) to obtain accurate results.

After you have examined the results, and you feel that more trials are necessary, set the
number of trials to indicate how many additional trials you want to run, and then select the
random seed number.

The random seed number is used to initiate the randomization of trials during the
stochastic simulation. The conputer uses this seed number in a series of computations to
generate an array of numbers for stochastic calculations. By default the number is set to one. If
you do not change the random seed number, then each time you run the smulation, you will get
exactly the same results. In other words, the random numbers will be the same sequence each
time you run asimulation. If you want to run two different realizations of the same simulation,
then change the random seed number between runs. If al other inputs are the same, then you
will obtain results that are different, but in theory are statistically equivalent. The random
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number seed can be any single precision floating point number. Negative and positive numbers
are treated as the same (i.e. anegative sign is ignored).

Finally, select either uniform sampling or Latin hypercube sampling. Latin Hypercube
sampling generally produces more accurate estimates of the extreme statistics. If you select
Latin Hypercube sampling, then you must specify the number of bins from which to select the
samples.

As the number of binsincrease, the accuracy of the extreme statistics improves, which is
to say that the chances of observing an extreme event among the trialsis higher. In principle,
using Latin Hypercube sampling improves the definition of the shape of the output distribution
curves by forcing some samples to be taken near the tail ends of the distribution.

For example, if you are redlly interested in, say, the 99" percentile of risk, then you want
to meke sure that you get several trials where the variate values fall above the 99" percentile. If
you are only doing 100 samples, the chances of this are small, so your results won’'t be very
meaningful. In this case you might want to set the number of bins to 100 and take 1000 samples.
The Latin Hypercube method will then guarantee that 10 of those samples fall above the 99"
percentile for each of the variates. So, as a genera rule you might say that the number of bins
should be about 10-fold smaller than the number of samples. But it should also reflect the
extreme-ness of the statistics that you are interested in. If you want to accurately resolve the
99.9" percentile (i.e. 1/1000 extrema), then you probably would want 1000 bins and several
thousand samples.

Select Run/Continue Stochastic from the menu. You may also interrupt the smulation
by pressing the Cancel Operation button from the log window, then resume by selecting
Run/Continue Stochastic. The Continue Stochastic option will run multiple trials continuously
until the limit specified under the Sampling tab is reached. In comparison, if you choose
Run/Single Step Stochastic HARP will execute one more tria in the Monte Carlo simulation.

10.7.3 Primary Input: Saving and Retrieving Raw Sample Data

In the Sampling window shown above there is a check box labeled “save sample data to
fileduring ssmulation”. If this box is checked, each of the samples will be saved to afile as the
simulation proceeds. Later you can read the raw sample data back into the program without
rerunning the smulation. This alows you to view the data from a previous simulation.

To load sample data from afile, select File/Open Stochastic Sample File from the menu.
10.7.4 Output Processing
10.7.4.1 Plot

To plot adistribution of an output variable, select the Output Stochastic tab on the
Stochastic window. Then select the Plot tab. The window will appear similar to the following.

10-53



|K]stochastic sed Felbigat sy Details _[®] =]
Al Feporis Expoit Run  Soe Porsesiers Detrbidiors Tooks  Resel Defauls Lop Help

ra ety |
=
Fimay pk | Sodueec Ouput | Gdvenced [Mebvok Daalsl |
Fuo | Tabk | FloOptes |
et ek |
Fiot b Clinboawd Shie Rl 0 8t SRAULATION RESULTS
— oo | L GLE: concentratons fo reospior did
B hsisionl Ty Prepat | 70 et [ackit resden]
LadiriHypuarcsuba 5 g 10 bired, 100 bk in 10bine:

St waisble | plot:

HALAT ILMICANLERH AMCERRIGE P Coarmd wivm Frchubdiy Duritp Funziion J0DF)
DEF-LCAMCERRISE | CAMCERAISEPATHw i
EOILCAHCERAEE | CAMCERFISERS THhT : A
Lk B i Y i
1 P
04 it : 3
03 I : £
a8 : B : r{'l
sl duzciphon a3 : o -y HII
rade TUFLEVEL = 04 . AL ; i
Toked Cored ik, Thes b tvs s ol inhalsion 13 e T !
et Tk @nd alalcancer ik IEie tha ; ,u"
<Srarconiac: pobablity o confacting cenca 0z - i
s ng Tl e et = : A
an f i Fi ] u
i} n fall an L] 0 1]

CANCERAEE, | TOFLEVEL BCALE: 1efl

STOCHASTIC OUTPUT WINDOW

The left side of the window shows the variables that are available for plotting. The
default variables that will be listed in this window are determined by the pathways that are
selected in the Ste Parameters window. “Top Level Cancer Risk” isaways listed. This
provides you with the total multipathway cancer risk. To change the list of variables available
for plotting you must change the “save” option on the Network Detailstab and rerun the
simulation. Refer to section 10.7.6.1. To select avariable for plotting, highlight the name of the
variable by clicking on it with the mouse. In the example above, the user has selected Cancer
Risk asthe variable to plot.

After selecting the variable, click the button labeled Refresh Plot. Theright side of the
window will then show adistribution plot for the selected variable. Various options are available
for plotting, as described in the following section.

To print aplot, click the button labeled Print Plot. If you want to insert the plot into a
word processing document, click the button labeled Copy Plot to Clipboard, then open your
document (for example using Microsoft Word) and press Control-V or select Edit/Paste from the

menul.
10.7.4.2 Plot Options

To change the plot options, click the Plot Options tab. The window will appear similar to
the following. Select the option you want from the right hand pane and press the button labeled
Refresh Plot to redraw the plot with the new options.
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STOCHASTIC PLOT OPTIONS WINDOW

The distribution curves are generated by first sorting the raw sample data from the
Monte-Carlo trials, then collecting the data into bins according to the values of the variable. The
bins are bounded by equally spaced intervals of the variable values. For example, if the
maximum risk from all the samplesis 10°®, and you specify 100 bins, then the first bin will
contain the samples having risk values between 0 and 10°8. The second bin will contain samples
having risk values between 108 and 2.0x10°8, and so on. The ordinates of the distribution curve
are smply the count (or cumulative count) of the number of samplesin each bin, divided by the
total number of samples. This represents an estimate of the probability (or cumulative
probability) that the risk will fall in that interval. Plotting the count for each of the bins against
the risk value for each bin produces an estimate of the probability (or cumulative probability) of
risk (or whatever variable is being plotted).

Y ou can change the number of bins used in the analysis by entering a new value in the
box labeled Number of bins. Reducing the number of bins has the effect of smoothing the
curve.

Y ou have four choices of what to plot. The most useful plot is cumulative probability,
because it alows you to read the probability of exceeding any risk level dir ectly from the graph.
Y ou may also choose to plot probability, rather than cumulative probability. This may be useful
for comparing with standard statistical distribution curves that are presented in this way.

Thetria count and cumulative trial count options generate plots where the vertical axisis
the dimensional number of trials rather than the non-dimensional probability. Thisis generally
used only for quality assurance testing and diagnostic purposes, but may be of interest to some
users.
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The check box labeled Show Line Symbolsturns the symbols on or off. The symbols are
useful to distinguish the curves when you have several chemicals and you have checked the box
labeled Show Breakdown By Chemical (see below).

If you check the box labeled Show Breakdown By Chemical, then a separate curve will
be shown for each chemical. In this case the plot will appear similar to the following.
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In this example the simulation was done for two chemicals. These are chemicals with
CAS numbers 103 and 102 respectively. (These are fictitious chemicals included for testing
purposes only.) The multipathway analysis calcul ates the contribution to cancer risk separately
for each chemica and combines the results. In the process of doing this it collects sample data
for each of the chemicals. By checking the box labeled Show Breakdown By Chemical, the
distribution curves for all chemicals are shown on the graph. The total risk is always shown as
the curve labeled ACCUMULATOR, since it is the accumulated risk from the different
chemicals. You may turn the ACCUMULATOR curve on or off by checking or unchecking the
box labeled Show Total .

The mathematical process of combining the results from multiple chemicals into a total
risk value is a complicated matter. Because the risk contributions from each chemical are
random and statistical in nature, and because the curves are generated by grouping samplesinto
bins, the total risk as shown by the ACCUMULATOR curve cannot be directly derived from the
curves of the individual chemicals. Instinctively, you would expect the risk values on the
accumulator curve to be just the total of the risk values on the other curves. But thisis seldom
the case. Thisis further complicated by the issue of correlated vs. uncorrelated sampling, which
is discussed in section 10.7.6.7.
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Finaly, you may set a scaling factor for the horizontal axis to improve the appearance of
the plot. For cancer risk, where the values will typically be on the order of 10, you would
probably want to enter avalue of 10°° for the horizontal scale. To set the scale the horizontal
axis to the actual values, set the value of horizontal scale to 1.0.

10.7.4.3 Statistical Summary Report

Y ou can generate a statistical summary report by simply pressing the button labeled
Statistical Summary Report. The report will be generated for whatever variable you currently
have selected in the variable list (i.e. the same variable that you have plotted). The report will
appear similar to the following window.

[urepor X

Brick. Zoom . Previous page - Hek page Fr e Lask Page. Exit

E Y O s IR T « R |

Snebistical Funmary Beport
File: D:yBARPAHarpl e, Projects oot Summer yRepo e Tyt

Bazed on Z0 trials
Falue scale = 1.00a-06

=1 TOILEEL
Tamoinal: CANCEIDISK
Farloce: ACCUBDLATOR

== 2. B7TE-0E

Sk 2. BLEE-T2

Semaess: 5. El2

Furcosis: L2592

IP0E A-TROE TALTE

0. 0E0n Q. 3E00 1.1=57E-03

0. 200 0.TE0D E.ELE-03

0. E0on LY o] 1.1257E-02

0. 7E0D Q.ZE00 Z.495E-02

0. 2000 0. 100d S.ErSEE-02

0. SE0Q [ W i) E.SA54E-02

0. S50l a.alon 1.B421E-01

0. 2580 a.aoli 1. 87e5E-01

=l

1] | i |

This report is always written to an ASCI|I file, whose name appears on the second line of
the report as shown above. Thisfile can be easily imported into any word processor.

As shown above, the statistical summary report shows the risk levels at preset probability
levels. In the example above, the estimate of risk at a 99% probability level is 1.5621E01. This
means that there is a 99 percent probability that the risk will be lower than this value, and a
one percent probability that it will be higher. Note that the “Value Scal€e” is set to 1x10°°, which
means that the risk values shown on the right hand column have units of 1x10°. Therefore, the
99 percent probability cancer risk isactually 1.5621E-07 or 0.156 chances per million. The
“Vaue Scale” is the same as the horizontal scale that you specify under the plot options (see
section 10.7.4.2). For cancer risk, where the values will typically be on the order of 1x10°°, you
would probably want to enter a value of 1x10™® for the horizontal scale. To set the scale the
horizontal axis to the actual values, set the value of horizontal scale to 1.0.

Therisk values are determined by linear interpolation between the points on the
distribution curve that you have plotted. There is no attempt made to extrapolate the tail of the
curve beyond the highest value sampled. The last point on the cumulative probability
distribution curve has, by definition, a cumulative probability of 1.0, because al sampled points
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have values lower than the maximum seen during the simulation. To ensure that you have
accurately captured the shape of the tail of the curve (i.e. the low probability, high risk values)
you should run alarge number of trials. To add confidence to the risk estimates, you may want
to perform a sensitivity study for your particular problem by running additional trials to observe
whether the low-probability risk estimates change.

This report also lists the mean, standard deviation, skewness and kurtosis of the
distribution curve.

10.7.4.4 Table

Whenever you generate a plot of avariable distribution, the numbers that are displayed
on the plot are also echoed to atable. To see the table of plotted values, just click the Refresh
Plot and then click the Tabletab. To export the plot values select File/Export/Distribution Data
from the menu on the Stochastic/Multipathway window. (See section 10.7.11 for more
information on exporting results). The plot data are shown for only one variable at atime,
namely the variable that you have plotted.

10.7.4.5 Raw Data

Y ou may view the raw sample data collected during the smulation by clicking the button
labeled Show Raw Data. The Tabletab window will appear similar to the following.
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STOCHASTIC OUTPUT TABLE WINDOW

Each row of the table on the right hand pane represents one trial during the simulation.
Each trial islisted (in gray) in the left column. The right- most column is the value of the
selected variable (in this case Cancer Risk), and the other columns are the values of the same
variable after each of the sub-trials corresponding to the individual chemicals. Because cancer
risk is linear with respect to the contribution from the individual chemicals, the
ACCUMULATOR column isjust the sum of the other columns.
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In the example above, only 20 trials were run. More typicaly, thousands of trials will be
run, and the list will be quite long.

To export the raw sample data select Export/Raw Sample Data from the menu on the
Stochastic window. (See section 10.7.11 for more information on exporting results). The raw
sample data are shown for only one variable at atime, namely the variable that you have plotted

10.7.5 Running a Stochastic Simulation

Before running a ssmulation, you should have either selected a specific receptor location
from a SRC file or have input the site specific GLC for the chemicals of interest. In addition, all
site, scenario, and sampling parameters should have been identified (see section 10.7.2). To start
asimulation, either select Run/Calculate Stochastic from the menu or press the Calculate button
on the Primary Input/Scenario tab. Y ou can observe the progress by noting the trial count that
will appear in the top pane of the window.

To interrupt the ssimulation, press the Cancel Operation buttonon the log window. To
resume the simulation after stopping, select Run/Continue Stochastic from the top menu. This
will run multiple trials continuoudly until the limit specified under the Sampling tab is reached.
Or select Run/Single Step Stochastic to execute one single trail in the Monte Carlo ssimulation.

You may plot results as the simulation is running without pressing the Cancel Operation
button. Simply click the Stochastic Output tab, and then click the Refresh Plot button as the
simulation is running. Refer to section 10.7.4.2 for a description of plot options. Y ou may aso
create and display the statistical summary report without stopping the simulation by clicking the
button labeled Statistical Summary Report. Both the plotted distribution and the statistical
summary report will be based on the number of trials that were completed when the user
created/updated the plot or report

When the plotted distribution and the values in the statistical summary report have

stopped changing significantly, that is an indication that you may not need to run any more trials.
Refer also to section 10.7.4.3.
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10.7.6 Network Details

10.7.6.1 Network Details. Selecting Which Variablesto Capture During a Stochastic
Analysis

When you runaMonte-Carlo simulation, statistics are not gathered for al variables,
because this would use alot of memory for gathering information that is not usually of interest.
The variable that is of most interest is, of course, the cancer risk. Y ou may, however, be
interested from time to time in statistics of some other variables, for example inhalation cancer
risk, oral cancer risk, or cancer risk from a particular pathway. For the purposes of
understanding the calculations, you might even want to examine the sample statistics of some
lower-level variables, such as breathing rate or food ingestion rates.

You may direct HARP to capture trial statistics for any of the variables in the
multipathway network. To do thisfirst click the Advanced (Network Details) tab. The window
will appear similar to what is shown below.
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NETWORK DETAILS

If the left pane shows only one line called TOPLEVEL, just click the + sign next to the
word TOPLEVEL to expand the network tree.
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The right pane shows alist of all the variables and equations (called nodes in this
manual). The column on the right labeled “save’ is used to indicate which of the variables will
be saved in the list of trials during the smulation. The word “YES’ next to a variable indicates
that trial samples will be saved and that the trial data for that variable will be available after the
simulation for plotting or reporting. The word “no” next to a variable indicates that trial data
will not be saved.

To savetria datafor avariable, click on the corresponding row under the “save” column
and type Yes or No. The next time you run a simulation, the variables that you have elected to
save will appear in alist under the output tab, where you can select which ones you want to plot
or analyze.

In the example above, note that thereisa“YES’ in the row corresponding to CancerRisk.
This indicates that the trial samples of cancer risk will be saved for post-processing.

The pane at the top of the window contains an explanation of whatever is currently
highlighted. To highlight a variable, simply click on the row containing the variable. Y ou can
use the arrow keys to scroll down the list of variables one row at atime and read the descriptions
on the top pane. In many cases you will find a reference to the equation in the OEHHA
Guidelines where each variable is used.

10.7.6.2 Network Details; Nodesand Terminals

The multipathway network is represented by a collection of nodes and terminals. A node
is the abstract representation of adecision point, an equation to be calculated, or some other
operation. The terminals are the input and output points of the node. A node takes the input and
transforms it to the output. Terminals are always assigned values, which may be either numeric
or string.

This technique for modeling the network allows the entire set of equations, al of the
numeric parameters and the entire logic of the network as they are described in the OEHHA
Guidance Manual, to be described as input to the HARP program rather than be encoded in the
program itself. The input files are contained in the NETWORK subdirectory under the HARP
main program directory. This rather large set of input filesis read by HARP automatically when
they are needed for the analysis. The principal advantage of this organization is that the network
and the input parameters can be modified without changing or recompiling the program. This
has been important in facilitating the quality assurance and validation of the network algorithms
by ARB and OEHHA staff. HARP users will only modify these files if they are performing a
Tier-2 or Tier-4 assessment. Any changes made in the network are included in the exception
report and must be reported in the risk assessment (see the OEHHA Guidance Manual).

The entire network can be viewed by selecting the Advanced (Network Details) tab on
the Sochastic window. The left side of the window shows the network hierarchy in an outline
format. Branches of the outline can be expanded by clicking on the plus (+) signs and contracted
by clicking on the minus (-) signs. Each branch of the outline represents a node. When you
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click on anode in the outline, the right side of the window shows the values of all of the
terminals attached to that node.

The network that is modeled by HARP is very complex, consisting of hundreds of nodes
and few thousand terminals. It is not expected that most users will have the need or desire to
understand it completely. However, if you understand the OEHHA Guidance Manual document,
you understand the network.

10.7.6.3 Autosize Grids

The Tools/Autosize menu option causes al the column widths under the Network Details
tab to be adjusted to the width required to see all of the contentsin all of the cells.

10.7.6.4 Network Details. Editing and Locking Variablesfor a Tier-2 or a Tier-4
Assessment

Through the Advanced (Network Details) tab, the value of any parameter, or variable, on
the network can be edited by clicking on the cell to the right of that variable under the column
labeled Chem Result and typing in anew vaue. “Value not set” means that the value will be
calculated during the smulation if it is needed. Note that not all variables are computed during
each smulation. Whether a particular variable is computed depends on what type of analysis
you are doing. Variables that are not computed will still show a value of “Vaue not set” even
after asimulation. For variables that are normally computed during the simulation, editing the
value will have no effect unless the variable is also locked. To lock a variable, scroll to the right
to the column labeled “locked” and change the value from no to YES.

If avariable is a constant, then it need not be locked, since constants do not change
during asimulation. If avariable is a computed quantity, and you do not lock it, then its value
will change during the smulation. In that case the program will overwrite any value that you
enter.

The screen below illustrates how to modify the network for a single variable. In this
example, the high-end point-estimate for the adult breathing rate (line 161) has been modified
and the value in the column marked “locked” has been changed from no to YES. Changing the
locked column assures that the value will remain locked during the smulation. Once al of the
desired changes are made to the network, the user must recalculate the risk in the Risk Report
window (see section 10.6.4). Note that after recalculating the risk, the breathing rate used in the
calculation will show up on the network (line 149). The health impacts will be automatically
updated in the Risk tab of the risk window (see section 10.6.6) or can be viewed by looking at
the electronic or printed results.

Caution should be used if a user views the data in the network. Calculationsin the
network details are based on a ground level concentration of one microgram per cubic meter
(1 pg/nT). When HARP calculates the health effects for arisk scenario, the actual ground level
concentrations are multiplied by the data in the network details.
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For example, a receptor with a ground level concentration of 2 pug/nT and a cancer risk of

6.0E-06 (in the Risk tab of the Risk Report window) would show a cancer risk of 3.0E06 in the
Advanced Network Details.

Also, HARP completes the calculations for each chemical separately. If you run a

simulation that uses multiple chemicals, the numbers shown on the network represent the last
chemical that was analyzed. Y ou can change the order in which the chemicals are analyzed by
selecting the Primary Input/Chemicals tabs and then clicking the “shift column” buttons. If you
want to see details for a particular chemical, shift the column for that chemical all the way to the
right so that it will be the last one analyzed. For the reasons presented here, it is best to view
your results in the Risk tab of the Risk Report window, not in the network.

10.7.6.5

Assessment

Network Details: Editing Distribution Shapes and Parametersfor a Tier-4

distribution type (called SHAPE, see line 1394) the same way you edit any single parameter.
The parameters for a distribution define its shape (e.g. mean and standard deviation for a normal
distribution). The distributions that may be used in HARP include (N)ORMAL,
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(L)YOGNORMAL, (W)EIBULL, (G)AMMA and (E)]MPIRICAL. To edit the shape of a
distribution, find the variable called SHAPE under a heading called DISTRIBUTION. Move
across the row to the Chem Result column ard type the first letter of the distribution name
(N,L,W, GorE).

In addition to the pre-programmed distributions (Normal, LogNormal, Weibull, Gamma) you
may provide you own (E)mpirical distribution in the form of an external datafile that HARP
uses as alookup table. In order to use an externally defined distribution, see the example screen
below and follow these steps:

1. Locate the distribution of interest under the Advanced (Network Details) tab. Inthis
example, we are looking at the fish ingestion distribution (line 1393).

2. Change the distribution type to Empirical by clicking on the value of the SHAPE
parameter and typing the letter E (line 1394).

3. Click on the row labeled “File " (line 1400) and enter the name of the file that contains the
empirical distribution data. This file must be located in the \network directory below the
main HARP directory, and it must have a .DIS file extension

4. Note that no values for the distribution parameters are needed for an empirical
distribution (e.g., standard deviation (stdv), mean, location (loc), alpha, or beta).

5. Create the distribution file using atext editor. The format of the file is described in

section 10.8.1.
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10.7.6.6 Network Details. Viewingthe Input Distributions

There are about 37 variables defined in the OEHHA Guidance Manua as being
stochastic in nature (as opposed to having point-estimate values). The distribution shapes and
distribution parameters are pre-defined in the network according to the values recommended by
OEHHA. The shapes and parameters can be edited by the user (see section 10.7.6.5) and can
also be saved to a parameter file and later retrieved.

To view the currently defined distributions select Distributions from the menu on the
Stochastic/Multipathway window. This will expose the distribution window, similar to what is
shown below. Thiswindow is used only for examining the input distributions, not for editing
them.

Distribution

Edit Print Copy Export Report Help  Exit

Select a distribution from the list:

Distribution parameters

BRE_CHILDDISTRIBUTION
‘BR_ADULTDISTRIBUTION

Shape: DISTRIBUTION
SHAPE: GAMMA

]

WIR_CHILDDISTRIBUTION MEAN [mu]: 1
WIR_ADULTDISTRIBUTION STDY [sigmal: 1
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EXPOSED_CHILDDISTRIBUTION =] |Loc: 1939300 =l

breathing rate distribution for adults usze for =
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BR_ADULTDISTRIBUTION Distribution
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1.07

0.8
ne
04
02y

n.o

2000 3000 4000
BR_OUTPUT [UNITS: L/(ko-d))

1] 1000

DISTRIBUTION WINDOW

The scrolling list on the left side of the window shows a list of all of the variables for
which input distributions have been specified. When you click on any variable in this list, the
distribution parameters are shown in the upper right pane and a plot of the distribution curve is
shown in the lower pane. The plot may be shown as either a probability distribution function or
cumulative probability distribution function by clicking the corresponding button on the middle-
right-side of the window.

If you would like to change the scale of the x-axis for the distribution, uncheck the
automatic box and enter a new maximum value for the x-axis in the Max X value dot. After
entering the value, press the “ Refresh Plot” button, and the plot of the distribution will be
updated with the new maximum value in the x-axis.
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10.7.6.7 Network Details: Correlated vs. Uncorrelated Sampling

By default, the sampling of random variables is correlated between one chemical and the
next. This means that when a variate (for example breathing rate) takes on a high value for one
chemical, it must take on a high value for all chemicals. Random variables aways have a YES
or NO in the correlated column.

Only afew of the parameters (37 at last count) have this option enabled. For the rest of
the variables, the “correlated” column shows n/aand is locked. The variables for which this
parameter applies are the random numbers associated with each of the random variates defined in
the OEHHA Guidance Manual. To see alist of the random variables and their distributions refer
to section 10.7.6.6.

You may elect to change the sampling procedure for one or more random variables by
changing it from correlated to uncorrelated. This is done by first clicking the Network Details
tab on the Stochastic/Multipathway window. Then scroll to the right most column of the
Network Details pane and change the value under the “correlated” column from “YES’ to “No”.

When you stipulate that the sampling of a variable is uncorrelated, HARP will use a
different random variable value for each of the chemicals within a single trial for that variable.
For example, if breathing rate were processed using uncorrelated sampling, this would imply,
that the breathing rate for different chemicals could be different during asingletrial. If the
sampling is uncorrelated, then the breathing rate for one chemical may be (and probably will be)
different from for the other chemicals (i.e. the breathing rate is uncorrelated from one chemical
to the next).

10.7.7 Network Tools
10.7.7.1 Network Tools: Print Network Outlineto File

From the Stochastic window, select Tools/Network Documentation/Outlineto File
(txt format). Thiswill generate an ASCII file containing a detailed outline of the entire
multipathway network. Thisis for documentation purposes. The file that is produced can be
viewed with a text editor or loaded into any work processor.

10.7.7.2 Network Tools: Print Network Description to File

From the Stochastic/M ultipathway window, select Tools/Network
Documentation/Network Description (txt format). Thiswill generate an ASCII file containing a
detailed list of al of the nodes in the multipathway network. Each node will include a verba
description and alist of all of the terminals connected to that node. Thisis for documentation
purposes. The file that is produced can be viewed with atext editor or loaded into any work
processor.
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10.7.8 Exception Report

The exception report is a report that shows if the user has set any of the variablesin the
network to non-default settings. Because there are so many variables in the network, it may be
difficult to remember which, if any, you have changed. The exception report will tell you which
ones you have changed.

To generate an exception report, click on Report/Exception Report (txt file) from the
Stochastic/Multipathway window. Y ou should print and save the exception report as a genera
practice if you make any changes to the network parameters. This will provide evidence and
documentation to future reviewers as to exactly what input you may have modified.

10.7.9 Log Window

The log window appears automatically in many circumstances to show progress during
certain operations and to show any errors or warnings that may have occurred. To expose the log
window at any time, select Log from the menu of the Stochastic/Multipathway window.

10.7.10 Exporting Data
10.7.10.1 Exporting Raw Sample Data

After running a simulation, you may export the raw sample data by selecting Export/Raw
Sample Data (CSV format) from the menu on the Stochastic/Multipathway window. Theraw
sample data will be exported only for one variable at atime, namely the variable that you have
selected to plot (see section 10.7.4.2).

The raw sample data will be exported in a comma-delimited (CSV) format, which can be
easily imported into Excel for plotting, sorting, or further analysis. The format of thisfileis
described in section 10.7.11.

10.7.10.2 Exporting Distribution Data

After running a simulation and generating a plot (see section 10.7.4.1), you may export
the distribution data by selecting Export/Distribution Data from the menu on the
Stochastic/Multipathway window. The values that were used to generate the plot will be
exported only for one variable at atime, namely the variable that you have selected to plot (see
section 10.7.4.2). The exported data will be the same as what is show under the Table tab
immediately after generating a plot.

The number of data points exported depends on the number of bins selected to generate
the plot (see section 10.7.4.2).

Thedistribution data will be exported in a comma-delimited (CSV) format, which can be
easily imported into Excel for plotting, sorting, or further anaysis.
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The format of each of thisfileis described in section 10.7.11.
10.7.10.3 Networ k Details

When you select Export/Network Detailsfrom the menu of the Stochastic/Multipathway
window, HARP will write the entire contents of the Network Details display tab to afile.

This feature is probably only useful to a limited number of sophisticated users for
diagnostic purposes. The output is lengthy.

The Network Details tab displays the state of the network at the end of the last chemical
for the last trial. Therefore, it is not very enlightening if you have just run a multi-chemical
stochastic analysis. It is primarily useful for diagnosing the results for a point-estimate.

10.7.11 File Formats

This section describes the formats of the files exported from the point-estimate and
stochastic risk analyses. These files can be imported into other programs for further analysis.
All of thesefiles are in ASCII comma-delimited format, which means they can easily be
imported and viewed using Excel. To open one of these files with Excel, use the File/Open
menu of Excel, or drag the file from the Windows Explorer into the Excel window.

10.7.11.1 File Formats. Point-estimate Risk Analysis Export
There are six X/Q files exported from the Risk window. They are:

X0Q AVRG.CSV
X0Q 1HR.CSV
X0Q 4HR.CSV
X0Q 6HR.CSV
X0Q 7HR.CSV
XOQ 30DAY.CSV

Each of these files have the same format, which is shown below. The first row contains
the name of the file. The second row contains the column headers. The SRC numbersin the
column headers identify which emission source (stack) the data corresponds to. The third row
contains the units. Each of the subsequent rows contains the data for each of the columns. The
first column is the receptor number. The second column is the receptor type. The remaining
columns, up to the last three, contain the X/Q values for each source receptor combination. The
last three columns contain the UTM coordinates and the UTM zone.

The table shown below was created by ssmply opening the XOQ_AVRG.CSV file with
Excel and printing the contents.
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File: D:\HARP\HarpDeW\APROJECTS\demo\export\ XOQ_AVRG.csv
Rec Type X/Q (SRC 1) X/Q (SRC2) [X/Q(SRC3) |X/Q (SRC 4) X/Q (SRC5) |UTME UTMN ZONE
(ug/m”3)/(g/s) (ug/m”3)/(g/s)  [(ug/m”™3)/(gls) |(ug/m™3)/(g/s) (ug/m”3)/(g/s)
1|PATHWAY 8.34E-01 1.04E+00] 1.29E+00 1.41E+00 1.47E+00 474700] 3633000 11
2|PATHWAY 7.51E-01 9.50E-01] 1.12E+00 1.26E+00 1.41E+00 474750] 3632950 11
3|PATHWAY 8.28E-01 1.43E+00] 1.90E+00 1.29E+00 2.31E+00 474800| 3633050 11
4|GRID 7.60E-01 2.98E-01] 2.84E-01 1.63E+00 1.65E+00 473800 3634500 11
5|GRID 8.94E-01 3.10E-01] 2.96E-01 1.69E+00 2.03E+00| 473900| 3634500 11
6|GRID 1.09E+00 3.35E-01 3.20E-01 1.90E+00 2.90E+00| 474000| 3634500 11
7|GRID 1.39E+00 3.33E-01] 3.06E-01 2.93E+00 2.65E+00| 474100| 3634500 11
8|GRID 1.94E+00 3.00E-01] 2.78E-01 3.16E+00 1.35E+00| 474200| 3634500 11
9|GRID 2.94E+00 3.27E-01 3.10E-01 1.58E+00 1.07E+00| 474300| 3634500 11
10|GRID 4.14E+00 3.68E-01] 3.46E-01 1.18E+00 1.43E+00| 474400| 3634500 11
11|GRID 0.00E+00 3.97E-0]] 3.71E-01 1.42E+00 1.00E+00 474500 3634500 11
12|GRID 0.00E+00 4.72E-01] 4.34E-01 1.16E+00 1.06E+00 474600 3634500 11
13|GRID 2.80E+00 6.03E-01] 5.53E-01 9.77E-01 6.08E-01 474700 3634500 11
14|GRID 1.81E+00 6.25E-01 5.97E-01 6.56E-01 8.37E-01 474800 3634500 11
15|GRID 1.25E+00 6.26E-01] 5.67E-01 9.63E-01 9.31E-01 474900 3634500 11
16|GRID 9.49E-01 6.70E-01 6.47E-01 9.99E-01 8.29E-01 475000 3634500 11

There are six GLC files exported from the Risk window. They are:

GLC_AVRG.CSV
GLC _1HR.CSV
GLC _4HR.CSV
GLC_6HR.CSV
GLC _7HR.CSV
GLC _30DAY.CSV

Each of these files has the same format, which is shown below. The first row contains
the name of the file. The second row contains the column headers. The CAS numbers in the
column headers identify which chemical the data correspondsto. The third row contains the
units. Each of the subsequent rows contains the data for each of the columns. The first column
is the receptor number. The second column is the receptor type. The remaining columns, up to
the last three, contain the GLC values for each chemical at each receptor. The last three columns
contain the UTM coordinates and the UTM zone.

File: D:\HARP\HarpDeV\PROJECTS\demo\export\GLC_AVRG.csv
Rec Type CAS 1015 CAS 1016 CAS 18540299 |UTME UTMN ZONE
ug/m”"3 ug/m”3 ug/m”"3
1|PATHWAY 1.95E-04 2.30E-04 4.04E-06] 474700] 3633000 11
2|PATHWAY 1.76E-04 2.18E-04 3.63E-06] 474750| 3632950 11
3|PATHWAY 1.99E-04 3.60E-04 3.72E-06] 474800| 3633050 11
4|GRID 1.68E-04 2.41E-04 4.68E-06] 473800 3634500 11
5|GRID 1.97E-04 2.97E-04 4.86E-06] 473900| 3634500 11
6|GRID 2.40E-04 4.22E-04 5.47E-06] 474000| 3634500 11
7|GRID 3.05E-04 3.86E-04 8.42E-06] 474100] 3634500 11
8|GRID 4.22E-04 1.99E-04 9.10E-06| 474200 3634500 11
9|GRID 6.39E-04 1.59E-04 4.56E-06] 474300| 3634500 11
10|GRID 8.99E-04 2.10E-04 3.40E-06] 474400| 3634500 11
11|GRID 5.72E-06 1.49E-04 4.08E-06] 474500| 3634500 11
12|GRID 6.79E-06 1.59E-04 3.32E-06] 474600| 3634500 11
13|GRID 6.13E-04 9.54E-05 2.81E-06| 474700| 3634500 11
14|GRID 3.99E-04 1.29E-04 1.89E-06| 474800 3634500 11
15|GRID 2.78E-04 1.42E-04 2.77E-06| 474900 3634500 11
16|GRID 2.14E-04 1.29E-04 2.87E-06] 475000 3634500 11
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CO, AB, DISand STACK form aunique key that is used by HARP to reference back to the

The list of sources is exported to the file SOURCES.CSV. It has the format shown
below. Asusud, thefirst line is the name of the file. The second and third lines are labels and
units, respectively. Each row corresponds to a release point (stack). The columns labeled FAC,

emissions database for each stack.

File: C\AHARP\PROJECTSDEMO\SOURCES.csv

Src. NoJISC Tag NamgFACQCO AB DIS STACK [UTME UTMN ELEV [ZONE
meters meters feet

1 PROSPECT PRODUCTS STACK 1 (S001{100137 D D 1 47447045 |13634603.3 |75 11

2 PDQ REPAIR GUYS STACK 1 S002|200137 D D 1 47412045 |13634197.3 (15 11

3 DOUGS WHATNOT SHOP STACK 1/S003{300037 D D 1 47400545 [3634167.3 |10 11

4 ABC CHEMICAL STACK 1 S004|300237 D D 1 47492045 13633522.3 |264 11

5 ABC CHEMICAL STACK 2 S005|300237 D D 2 47495045 13633457.3 (264 11

receptor type. POPRES and POPWORK are the residential and working populations
respectively. If the receptor is a census block receptor, the POPRES comes from the census

The file RECEPTORS.CSV contains alist of al the receptors exported by HARP. The
format is as shown below. The first column is the receptor number and the second column is the

database. POPWORK only applies to sensitive receptors.

INDEX TYPE POPRES |POPWORK |UTME UTMN ZONE
1|PATHWAY 0 0] 474700| 3633000 11
2|PATHWAY 0 0] 474750| 3632950 11
3|PATHWAY 0 0] 474800] 3633050 11
4|GRID 0 0 473800 3634500 11
5|GRID 0 0 473900| 3634500 11
6|GRID 0 0f 474000]| 3634500 11
7|GRID 0 0| 474100| 3634500 11
8|GRID 0 0] 474200| 3634500 11
9|GRID 0 0] 474300| 3634500 11

10|GRID 0 0 474400]| 3634500 11
11|GRID 0 0 474500]| 3634500 11
12|GRID 0 0 474600| 3634500 11
13|GRID 0 0 474700]| 3634500 11
14|GRID 0 0] 474800] 3634500 11

The file RISK.CSV contains the risk values computed for al receptors. Cancer, Chronic
and Acute Simple are the risk values normally computed from the Risk Reports window. The

column labeled Acute Max Hourly is the refined acute risk, which is often not computed, since it
istime consuming. A value of —1.0 in any column indicates that the value has not been
computed.
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File: D:\HARP\HarpDev\PROJECTS\demo\export\RISK.csv
Receptor |Type Cancer Chronic Acute Simple Acute Max Hourh |\ UTME UTMN ZONE
Risk Hi HI Hl
4|GRID 6.74E-06 2.47E-02 3.04E+00 -1.00E+00 473800| 3634500 11
5|GRID 7.46E-06 2.86E-02 3.12E+00 -1.00E+00 473900 3634500 11
6/|GRID 8.94E-06 3.63E-02 3.10E+00 -1.00E+00 474000] 3634500 11
7|GRID 9.57E-06 3.76E-02 2.93E+00 -1.00E+00 474100 3634500 11
8|GRID 9.08E-06 3.43E-02 4.10E+00 -1.00E+00| 474200| 3634500 11
9|GRID 9.93E-06 4.24E-02 4.94E+00 -1.00E+00 474300 3634500 11
10|GRID 1.23E-05 5.66E-02 5.33E+00 -1.00E+00 474400] 3634500 11
11|GRID 4.57E-06 1.31E-02 3.94E-02 -1.00E+00 474500| 3634500 11
12|GRID 4.55E-06 1.36E-02 5.17E-02 -1.00E+00 474600] 3634500 11
13|GRID 8.95E-06 3.83E-02 3.79E+00 -1.00E+00 474700 3634500 11
14|GRID 7.35E-06 3.02E-02 2.57E+00 -1.00E+00 474800] 3634500 11
15|GRID 6.58E-06 2.52E-02 2.17E+00 -1.00E+00 474900 3634500 11
16|GRID 5.95E-06 2.17E-02 1.78E+00 -1.00E+00 475000] 3634500 11

The emission rates that appear under the emissions tab of the risk window are exported to
two files, EMS AVRG and EMS MAX, which contain the average and maximum emission
rates respectively. The format of each of these filesis shown below. It issimply an exact copy
of what is seen on the risk window, in a comma-delimited format.

File: D:\HARP\HarpDeV\PROJECTS\demo\export\EMS AVRG.csv

fac dev pro stk Mult
CAS 1015 1016 18540299
Abbrev. [D] As /inorg As cmpd(inorg) Cr(VI)
Background (ug/m”3) 0 0 0
Multiplier 1 1 1
SRC1 EM 1001 1 1 1 1 15]* *
SRC 2 EM 1002 1 1 1 1 1* *
SRC 3 EM 1002 1 2 2 1[* 1*
SRC 4 EM 2001 1 1 1 1(* * 0.2
SRC5 EM 3000 1 1 1 1[* 10(*
10.7.11.2 File Formats. Stochastic Risk Analysis Ex port

From the Stochastic/Multipathway window, if you select Export/Raw Sample Data from
the menu, HARP will export the raw sample data from the Monte Carlo smulation to the file
RawSampleData.csv, in the format shown below.

The first row is the name of the file, and the second row isjust alabel. The third and
fourth rows contain the node and terminal of the variable whose data is listed. In this example,
the cancer risk variable has been exported. Each column contains the risk data for one of the

chemicals aone. The last column is the total cumulative risk datafor all chemicals. The

sequential numbers in the first column are the trial numbers. If this data were sorted by the
ACCUMULATOR column, then collected into discrete bins, and the results plotted, we would
have the distribution curve that appears on the HARP plot window.

10-71




File: D:\HARP\HarpDev\PROJECTS\demo\export\RawSampleData.csv
Raw Sample Data
TOPLEVEL
CANCERRISK
1015 (ID] As /inorg) |1016 (As cmpd(inor|18540299 (Cr(VI)) ]ACCUMULATOR
1 4.98E-03 4.99E-03 0.1108809 0.120852
2 1.10E-02 1.10E-02 0.128206 0.1502579
3 6.29E-03 6.29E-03 0.1604588 0.1730468
4 6.44E-03 6.44E-03 0.1342763 0.1471512
5 2.33E-02 2.33E-02 0.1460266 0.1926576
6 6.72E-03 6.72E-03 0.102552 0.1159912
7 6.40E-03 6.40E-03 0.1471196 0.1599123
8 5.23E-03 5.23E-03 0.114715 0.1251819
9 4.22E-03 4.22E-03 0.1212692 0.1297136
10 7.06E-03 7.06E-03 0.1703304 0.1844475
11 1.56E-02 1.56E-02 0.1278404 0.159084
12 6.95E-03 6.96E-03 0.1363375 0.1502468
13 4.91E-03 4.91E-03 0.1144479 0.1242586
14 5.41E-03 5.41E-03 0.103138 0.1139598
15 8.41E-03 8.41E-03 0.1504905 0.1673077
16 7.35E-03 7.36E-03 0.1521957 0.1669055
17 4.80E-03 4.80E-03 0.1126247 0.1222298
18 5.55E-03 5.55E-03 0.1831509 0.1942482
19 1.02E-02 1.03E-02 0.1304031 0.1509027

The file Distribution.csv contains the points that are plotted on the distribution curve that
HARP displays under the Stochastic Output tab. The format is shown below. The number of
points, and their magnitudes, are affected by the plot parameters. Y ou can use this file to create
your own annotated plots using Excel, where the plot data matches what is shown on the HARP
plot window. In thisfile the second column is the value of the variate being plotted, and the
third column shows the cumulative probability. It is cumulative in this case, because that is was
selected under the plot options before the data was exported.

File: D:\HARP\HarpDev\PROJECTS\demo\export\Distribution.csv
Sampled Distribution Data
TOPLEVEL
CANCERRISK
ACCUMULATOR
0 0
2.46E-02 0
0.049199566 0
7.38E-02 0
9.84E-02 0
0.122998916 0.14
0.147598699 0.48
0.172198482 0.83
0.196798265 0.94
0.221398048 0.98
0.245997831 1
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10.8 Empirical Distribution File

Section 10.7.7.5 describes how to modify the distribution parameters for one of the
stochastic variables. One option is to specify the distribution parameters as an empirical lookup
table. This section describes the format of the file, which you can create with atext editor or any
other means at your disposal.

The box below shows a sample distribution file. All distribution files follow this exact same
format. Thefileis ASCII, and the name of the file should have a .DIS extension.

First line is a destriptive header that can be anything you choose.
2. Second line must contain the word EMPIRICAL, exactly as shown.

3. Third lineis an integer number that tells how many pairs of values follow. In this
example, there are 15 pairs of numbers that describe the empirical distribution curve.

4. Theremaining lines are (X, y) point pairs that describe the distribution. The x values are
the dimensional value of the parameter, for example fish ingestion rate. The dimensions
depend on which parameter this represents (consult the OEHHA Guidance Manual for
details on each parameter). They values are the cumulative probability that the actual
value in any sample will be less than or equal to the corresponding x-value. Inthe
example shown here, for instance, there is a 90 percent probability that the fish ingestion
rate will be less than or equal to 1.02. If you prefer, you can insert al the data for
distribution, rather than just inserting the selected points along the distribution.

Line1l p FISH INGESTION RATE DISTRIBUTION, TABLE 9-3
- | EMPIRICAL
Line2 — 15

ez —— 1" 04001

.07 0.05 \
0.09 0.10

0.13.2

0.13.25

0.17 .3

Lines 4 toend 0.17 .4 >

0.26 .5
0.32.6
0.34.7
0.51.75
0.51.81
1.02.9
145 .95

4.42 .99 J
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