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1. Introduction

This document explains the requirements for performing health risk assessments for the Santa Barbara
County Air Pollution Control District (District) using AERMOD and the Hotspots Analysis and
Reporting Program Version 2 (HARP 2'). It is assumed that the reader has some modeling experience
with these programs; therefore, this document is not intended as a user’s guide for HARP 2 or AERMOD.
User’s guides for HARP 2 and AERMOD are noted in the References section of this document and
should be consulted for troubleshooting or when background information is needed.

A health risk assessment (HRA) must be completed for any of the following situations:

1. The District has determined that an HRA is necessary as part of the District’s New Source Review
(NSR) permitting program.

2. An HRA is necessary as part of the California Environmental Quality Act (CEQA) process.

3. The District has determined that an HRA is necessary as part of the District’s evaluation of the
facility in the AB 2588 Air Toxics “Hot Spots” Program.

2. Emissions

2.1 Pollutants

HRAs evaluate the health risk from emissions of toxic air contaminants (TACs). All TACs with health
values can be found in the California Air Resources Board’s (CARB’s) Consolidated Table of
OEHHA/ARB Approved Risk Assessment Health Values, noted in the References section of this
document.

2.2  Emission Sources

Contact the District to confirm which emission sources should be included in the HRA. Sections 2.2.1
through 2.2.4 below explain the requirements for different types of HRAs.

2.2.1 NSR HRA with Only New Equipment

An HRA for an NSR project at a new stationary source (i.e., no existing equipment) must include all
emitting equipment at its maximum potential to emit (PTE). Emissions from routine and predictable
operations (i.e., non-emergency usage) from both permitted and permit-exempt equipment must be
included.

2.2.2 NSR HRA with Existing Equipment

For an NSR project at a stationary source with existing equipment, both the new equipment emissions and
the existing equipment emissions must be included in the HRA. Emissions from routine and predictable
operations (i.e., non-emergency usage) from both permitted and permit-exempt equipment must be
included. The new equipment must be modeled at its maximum PTE, and the existing equipment
emissions must be modeled based on historical usage. However, if actual emissions for existing
equipment will increase over the historical baseline levels as a result of the project, that equipment must
be modeled at its maximum PTE.

! For the purpose of this document, HARP 2 refers to the California Air Resources Board’s HARP 2- Air Dispersion
& Risk Tool. Other modules of HARP 2 are available (e.g., Emission Inventory, Risk Assessment Standalone Tool),
but are not referenced in this document.
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2.2.3 CEQA HRA

For CEQA HRAs that will also undergo District NSR, all emissions required in the NSR HRA must be
included. See Sections 2.2.1 and 2.2.2 above for the requirements for NSR HRAs. In addition to routine
and predictable emissions, ongoing (i.e., not construction-related) permit-exempt emissions from mobile
and stationary equipment must be included. For example, combustion emissions from vehicles, fugitive
emissions from well workovers and combustion emissions from drill rigs at oil and gas leases must be
included in the CEQA HRA. All operational mobile emissions in a 1,000-foot line extending outside the
property boundary must be modeled. An HRA for CEQA should nof include emissions from site grading,
welding, vehicle combustion emissions, or other activities associated with construction. Emissions from
oil and gas well drilling must be included in the CEQA analysis; the District does not consider drilling
wells on an oil and gas lease to be a construction activity because it occurs over the life of the project.

2.2.4 AB 2588 Air Toxics “Hot Spots” Program HRA

HRAs performed under AB 2588 are based on an inventory year. Therefore, all emissions calculated for
the HRA should reflect actual operations during the inventory year. All emissions from routine and
predictable operations (i.e., non-emergency usage) from both permitted and permit-exempt equipment
must be included in the HRA. For example, combustion emissions from vehicles, fugitive emissions
from well workovers and combustion emissions from drill rigs at oil and gas leases must be included in
AB 2588 HRAs. CARB clarified that “the “Hot Spots” program addresses all sources within a subject
facility that emit listed toxics during routine and predictable operations of the facility. Both permitted and
unpermitted sources located within the facility property are included.”?

All AB 2588 HRAs must be performed after the District has approved the Air Toxics Emission Inventory
Plan and Report (ATEIP&R) for the stationary source. The District’s Guidelines for Preparing

Air Toxics Emission Inventory Plans and Reports, noted in the References section, includes specific
requirements for ATEIP&R submittals in Santa Barbara County.

2.3  Emission Calculations

The District has published approved toxic air contaminant emission factors for various source types in the
spreadsheet SBCAPCD-Approved TAC Emission Factors.xlsx, noted in the References section of this
document. The District’s Approved Emission Factors for Toxic Air Contaminants, also noted in the
References section, presents formulas to calculate toxic emissions for HRAs. For any method or emission
factor not listed in the document, contact the District for approval. When available, use site-specific
emission factors from District-approved source tests.

Detailed emission calculation spreadsheets, containing all calculation assumptions for both the average
annual and maximum hourly TAC emissions, must be submitted to the District with the HRA®. All
calculations within spreadsheets must contain formulas (i.e., spreadsheets showing only values in the cells
will be returned to the applicant for revision).

2 This information was included in an enclosure to a letter sent by Linda C. Murchision (Chief of CARB’s Emission
Inventory Branch at the time) to Ed Romano (with the Glenn County Air Pollution Control District at the time) on
August 18, 1997. This letter is noted in the References section of this document.

3 This information is submitted in the Air Toxics Emission Inventory Plan and Report for AB 2588 HRAs.
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3. Air Dispersion Model

The District requires that USEPA’s AERMOD be used to perform the air dispersion modeling for HRAs.
The current version of AERMOD at the time of writing this document is dated 24142. Furthermore, the
District requires that the HRA be performed in CARB’s HARP 2. The current version of HARP 2 at the
time of writing this document is HARP 2 - Air Dispersion Modeling and Risk Tool (22118), which
incorporates the following programs: AERMOD; AERMAP, USEPA’s terrain preprocessing program;
and BPIP Prime, USEPA’s program that applies the building downwash algorithms. HARP 2 is available
for download at CARB’s Hotspots Analysis and Reporting Program (HARP) webpage, noted in the
References section of this document.

HARP 2 can be used to complete both the air dispersion modeling and risk analysis; alternatively, the air
dispersion modeling can be run outside HARP 2 and the plotfiles imported into HARP 2 to complete the
risk analysis. Either method is acceptable, as long as all the files needed to run the HRA are submitted to
the District. The AERMOD executable is available for free from USEPA. There are also many software
options that incorporate AERMOD in a more user-friendly interface, such as Lakes Environmental’s
AERMOD View and Providence/Oris” BEEST. While the District does not recommend any one
particular software product, the District primarily uses Lakes Environmental’s AERMOD View. The use
of Lakes Environmental’s AERMOD View by the applicant for any air dispersion modeling run outside
of HARP 2 may help with the ease of review and sharing of files.

3.1  Control Options

AERMOD contains several regulatory options, which are set by default, as well as non-regulatory
options. The District requires that the regulatory options are used. The use of any non-regulatory default
options must be justified with a discussion in the HRA report and approved by the District.

3.2  Defining Urban and Rural Conditions

The Auer method for classifying a site as urban or rural is specified in USEPA’s 40 CFR Part 51,
Appendix W, noted in the References section of this document. Follow the Auer method, explained
below, for the selection of either urban or rural dispersion coefficients:

1. Draw a circle with a radius of 3 km from the center of the emission source or centroid of the
polygon formed by the facility emission sources.

2. If the industrial, commercial, dense single/multi-family, and multi-family, two-story land use
types account for 50% or more of the area within the circle, then the area is classified as urban;
otherwise, the area is classified as rural.

3. To verify if the area within the 3 km circle is predominantly rural or urban, overlay a grid on top
of the circle and identify each square as primarily urban or rural. If more than 50% of the total
number of squares is urban, then the area is classified as urban; otherwise, the area is rural. See
Figure 3.2-1 for an example of this grid method.

=3 =]

/ y = Urban

| O Fural

- 1

Figure 3.2-1: Auer Method for Determining Urban or Rural Dispersion
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From the Auer method, areas typically defined as rural include:

Residences with large grass lawns and trees
Large estates

Metropolitan parks and golf courses
Agricultural areas

Undeveloped land

Water surfaces

Auer defines an area as urban if it has less than 35% vegetation coverage or if the area falls into one of the
land use types described in Table 3.2-1.

Table 3.2-1: Urban Land Use

Use and Structures Vegetation Coverage
Heavy industrial Less than 5%
Light/moderate industrial Less than 5%
Commercial Less than 15%
Dense single/multi-family Less than 30%
Multi-family two-story Less than 35%

After the site classification has been determined, apply it to all sources (i.e., do not model some sources as
rural and other sources as urban). If the urban option is selected, enter the population of the city where
the project is located. If the facility is located in an unincorporated area, use the closest city listed in
Table 3.2-2. The default value of 1 meter for urban surface roughness length is appropriate for most
urban sites. Use of any value other than 1 meter for the urban roughness length is considered a non-
regulatory option, and requires appropriate documentation and justification.

Table 3.2-2: Population Data for Urban Dispersion Modeling

City Name Population in 2020
Buellton 5,161
Carpinteria 13,264
Goleta 32,690
Guadalupe 8,057
Lompoc 44,444
Santa Barbara 88,665
Santa Maria 109,707
Solvang 6,126

3.3 UTM Coordinate System

The coordinate system that should be used in HARP 2 is Universal Transverse Mercator (UTM).
Coordinates must be in entered in UTM WGS84 or UTM NADS83 format. Ensure all modeled sources,
buildings and receptors are defined in the correct datum. In the HRA report, state the datum used in the
model.

When defining the UTM coordinates of the sources, buildings and receptors in Lakes Environmental’s
AERMOD View, there is an option to use Lakes’ satellite imagery. If Lakes’ satellite imagery is used to
define any coordinates in the HRA, the sources/buildings/receptors should be exported into Google Earth
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to confirm the positioning is correct. If any coordinates are offset, they must be adjusted to align with the
correct positioning as displayed by Google Earth’s satellite imagery.

34 Source Parameters

The primary source types and their input requirements are outlined in Sections 3.4.1 through 3.4.5.
Detailed descriptions of the input fields are found in the AERMOD user’s guide, noted in the References
section of this document. All source parameter units specified in brackets are the default units in the
AERMOD executable and HARP 2.

After entering all the source information into AERMOD, the user should create a separate source group
for each source. The separate source groups for each source will help identify the health risk driving
devices.

3.4.1 Point Sources — POINT, POINTCAP, POINTHOR

A point source is the most common type of release and is characterized by a traditional stack or isolated
vent. Examples of point sources include combustion equipment with stacks and closed fixed roof tanks.
AERMOD includes three options for point sources: the POINT source is used for a non-capped vertical
stack; the POINTCAP source is used for a vertical stack with a rain cap; and the POINTHOR source is
used for a horizontal stack.
The point source parameter inputs are:

e X Coordinate [m]: Easting UTM at the center of the point source.

e Y Coordinate [m]: Northing UTM at the center of the point source.

e Release Height [m]: Source release height (or stack height) above the ground.

e Stack Diameter [m]: Inner diameter of the stack.

e Exit Velocity [m/s]: Stack gas exit velocity.

e Stack Temperature [K]: Stack gas exit temperature.

e Emission Rate [g/s]: Pollutant emission rate.

3.4.2 Area Sources - AREA, AREAPOLY, AREACIRC

Area sources are used to model releases that occur over an area with a consistent release height.

Examples of area sources include landfills (broken into multiple area sources), open tanks, slag dumps
and lagoons. AERMOD includes three options for specifying the shape of an area source: the AREA
source is used to specify rectangular areas that may also have a rotation angle specified relative to a north-
south orientation; the AREAPOLY source is used to specify an area source as an irregularly-shaped
polygon; and the AREACIRC source is used to specify a circular-shaped area source. All three of the
area source types use the same calculations for estimating impacts from area sources, and are merely
different options for specifying the shape of the area source.

The source parameter inputs for each of the area source types are described in Sections 3.4.2.1 through
3.4.2.3 below.

3.4.2.1 AREA Sources Options
AERMOD accepts rectangular areas that may have a rotational angle specified relative to a north-south

orientation. The AREA source parameter inputs are:
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e X Coordinate [m]: Easting UTM for the southwest corner of the area source.
e Y Coordinate [m]: Northing UTM for the southwest corner of the area source.

e Release Height [m]: Release height above ground. For example, a tank open to the atmosphere
would have a release height equal to the height of the liquid level in the tank.

e Xinit [m]: Length of X side of the area (in the east-west direction if Angle is 0 degrees).

e Yinit [m]: Length of Y side of the area (in the north-south direction if Angle is O degrees). This
parameter is optional; if no value is entered, AERMOD sets Yinit equal to Xinit.

e Szinit [m]: Initial vertical dimension of the area source plume. For more passive area source
emissions, such as evaporation or wind erosion, the Szinit parameter is typically omitted, which is
equivalent to using a Szinit of 0 meters.

e Angle [degrees]: Orientation angle for the rectangular area from North, measured positive in the
clockwise direction.

e Emission Rate [g/s/m*]: Pollutant emission rate. Note that the g/s emission rate must be divided
by the area of the area source to calculate the emission rate in units of g/s/m?.

The only option for defining the area is a rectangle or square. The maximum length/width aspect ratio for
area sources is 10 to 1. If the aspect ratio is greater than 10, use the AREAPOLY source type. See
Section 3.3.2.4, AREA source inputs, of the AERMOD user’s guide for more information on the AREA
source inputs.

3.4.2.2 AREAPOLY Sources Options

The AREAPOLY source type is used to specify an area source as a polygon with at least 3 but no more
than 20 sides or vertices. This source type option provides the user with flexibility for specifying the
shape of an area source. The AREAPOLY source parameter inputs are:

e X Coordinate [m]: Easting UTM for the first vertex point of the area source.
e Y Coordinate [m]: Northing UTM for the first vertex point of the area source.

o Release Height [m]: Release height above ground. For example, a tank open to the atmosphere
would have a release height equal to the height of the liquid level in the tank .

e Number of Vertices: Number of vertices (or sides) of the area source polygon.

o  Xv(l), Xv(2) ... Xv(i) [m]: Easting UTM values of the vertices of the area source polygon.
Xv(1) must match the X coordinate identified for the source.

e Yv(1), YV(2) ... Yv(i) [m]: Northing UTM values of the vertices of the area source polygon.
Yv(1) must match the Y coordinate identified for the source.

e Szinit [m]: Initial vertical dimension of the area source plume. For more passive area source
emissions, such as evaporation or wind erosion, the Szinit parameter is typically omitted, which is
equivalent to using a Szinit of 0 meters.

e Emission Rate [g/s/m”]: Pollutant emission rate. Note that the g/s emission rate must be divided
by the area of the area source to calculate the emission rate in units of g/s/m>.

3.4.2.3 AREACIRC Sources Options
The AREACIRC source type may be used to specify an area source as a circular shape. AERMOD will
automatically generate a regular polygon of up to 20 sides to approximate the circular area source. The
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polygon will have the same area as that specified for the circle. The AREACIRC source parameter inputs

are:

343

X Coordinate [m]: Easting UTM at the center of the area source.
Y Coordinate [m]: Northing UTM at the center of the area source.

Release Height [m]: Release height above ground. For example, a tank open to the atmosphere
would have a release height equal to the height of the liquid level in the tank .

Radius [m]: Radius of the circular area source.

Number of Vertices: Number of vertices (or sides) of the area source polygon. This parameter is
optional; if no value is entered, AERMOD will generate a polygon with 20 sides.

Szinit [m]: Initial vertical dimension of the area source plume. For more passive area source
emissions, such as evaporation or wind erosion, the Szinit parameter is typically omitted, which is
equivalent to using a Szinit of 0 meters.

Emission Rate [g/s/m”]: Pollutant emission rate. Note that the g/s emission rate must be divided
by the area of the area source to calculate the emission rate in units of g/s/m?.

OPENPIT Sources

The OPENPIT algorithm uses an effective area for modeling emissions from open pits, based on
meteorological conditions. AERMOD then treats the effective area as an area source to determine the
impact of emissions. The OPENPIT source parameter inputs are:

Page 7

X Coordinate [m]: Easting UTM for the southwest corner of the open pit.
Y Coordinate [m]: Northing UTM for the southwest corner of the open pit.

Release Height [m]: Average release height above the base of the pit. The release height cannot
exceed the effective depth of the pit, which is calculated by the model based on the length, width
and volume of the pit. A release height of 0 indicates emissions that are released from the base of
the pit. For example, an asphalt holding pit that is 1 meter in depth, filled with an average height
of 0.6 meters of asphalt, would have a release height of 0.6 m.

Xinit [m]: Length of X side of the open pit (in the east-west direction if Angle is 0 degrees). Note
that the minimum Xinit in Lakes Environmental’s AERMOD View interface is 1 m; however,
this is not a limitation in the AERMOD executable, and other user interfaces may allow for
smaller Xinit values.

Yinit [m]: Length of Y side of the open pit (in the north-south direction if Angle is 0 degrees).
Note that the minimum Yinit in Lakes Environmental’s AERMOD View interface is 1 m;
however, this is not a limitation in the AERMOD executable, and other user interfaces may allow
for smaller Yinit values.

Pitvol [m*]: Volume of the open pit. Note that the minimum Pitvol in Lakes Environmental’s
AERMOD View interface is 1 m*; however, this is not a limitation in the AERMOD executable,
and other user interfaces may allow for smaller Pitvol values.

Angle: Orientation angle for the rectangular area from North, measured positive in the clockwise
direction. If the Angle is not zero, the model will rotate the OPENPIT source clockwise around
the southwest corner.

Emission Rate [g/s/m*]: Pollutant emission rate. Note that the g/s emission rate must be divided
by the area of the open pit source to calculate the emission rate in units of g/s/m?.
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The only option for defining the open pit is a rectangle or square. The maximum length/width aspect
ratio for open pit sources is 10 to 1. Because the open pit algorithm generates an effective area for
modeling emissions from the pit, and the size, shape and location of the effective area is a function of
wind direction, an open pit cannot be divided into a series of smaller sources. If the aspect ratio is greater
than 10, the user should model the pit as a rectangular shape of equal area. See Section 3.3.2.7,
OPENPIT source inputs, of the AERMOD user’s guide for more information on the OPENPIT source

inputs.

3.4.4

VOLUME Sources

The VOLUME source type is used to model releases that occur over a three-dimensional volume.
Examples of volume sources include fugitive leaks from piping, multiple vents, wipe cleaning and general
solvent usage. The VOLUME source parameter inputs are:

X Coordinate [m]: Easting UTM at the center of the volume source.
Y Coordinate [m]: Northing UTM at the center of the volume source.

Release Height [m]: Release height above ground at the center of volume. For example, a
building with solvent releases from various open windows and doors should be modeled as a
volume source with a release height equal to half the building height.

Length of Side [m]: Length of the side of the volume source. The volume source cannot be
rotated, and the X side is equal to the Y side (i.e., a square surface area).

Syinit [m]: The initial lateral dimension (Syinit or Gvint), is calculated by dividing the Length of
Side in meters by 4.3. However, if a series of adjacent volume sources is used to represent a line
source, the initial lateral dimension is calculated as shown in Table 3.4.4-1. See Appendix I for
additional information on modeling adjacent volume sources.

Szinit [m]: The initial vertical dimension (Szinit or 6zin), is calculated differently for different
types of volume sources, explained in Table 3.4.4-2.

Emission Rate [g/s]: Pollutant emission rate.

A volume of irregular shape (i.e., not a square surface area) can be approximated by dividing the volume
source into multiple smaller volume sources. The user should create volume sources that cover
approximately the same area where the emissions actually occur.
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Table 3.4.4-1: Summary of Suggested Procedures for Estimating Initial Lateral Dimensions for
Volume Sources

e oF Saies Pr.o.cedure for thainipg
Initial Lateral Dimension
Single Volume Source (Length of Side)
43
Line Source Represented by Adjacent (Length of Side)
Volume Sources* 2.15
Line Source Represented by Separated (Center to Center Distance)
Volume Sources’ 2.15

Table 3.4.4-2: Summary of Suggested Procedures for Estimating Initial Vertical Dimensions for
Volume Sources

T el Semee Procedure for Obtaining

Initial Vertical Dimension
Surface-Based Source (Vertical Dimension of Source in Meters)
(h. ~0) 2.15
Elevated Source (Building Height in Meters)
(he > 0) on or Adjacent to a Building 2.15
Elevated Source (Vertical Dimension of Source in Meters)
(he > 0) NOT on or Adjacent to a Building 4.3

3.4.5 LINE Sources

The LINE source type is typically used to model releases from mobile emissions along rail lines and
roadways. See Appendix I for more information on modeling roadways. AERMOD allows a LINE
source to be entered by specifying one line segment with a start point, end point and width. AERMOD
uses the same algorithms for LINE sources that are used for AREA sources, and will give identical results
for equivalent source parameter inputs. The LINE source parameter inputs are:

e X Coordinate [m]: Easting UTM for the start of the line source.
e Y Coordinate [m]: Northing UTM for the start of the line source.
e X End [m]: Easting UTM for the end of the line source.

e Y End [m]: Northing UTM for the end of the line source.

e Release Height [m]: Source release height above the ground.

e  Width [m]: Width of the source (minimum width is 1 m).

e Szinit [m]: Initial vertical dimension of the line source.

e Emission Rate [g/s/m*]: Pollutant emission rate. Note that the g/s emission rate must be divided
by the area of the line source to calculate the emission rate in units of g/s/m?.

4 See Figure 1-8 (a) of USEPA’s User’s Guide for the Industrial Source Complex (ISC3) Dispersion Models,
Volume Il — Description of Model Algorithms. Figure 1-8 (a) is reproduced in Appendix I of this document.

5> See Figure 1-8 (b) of USEPA’s User’s Guide for the Industrial Source Complex (ISC3) Dispersion Models,
Volume II — Description of Model Algorithms. Figure 1-8 (b) is reproduced in Appendix I of this document.
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UTM coordinates for the start and end points should reflect the center of the width of the line. The Szinit
parameter may be important for a line source that is meant to represent mechanically generated emission
sources, such as mobile sources. In these cases, the emissions may be turbulently mixed near the source
by the process that is generating the emissions, and therefore occupy some initial vertical depth.

3.5 Building Impacts

Buildings and other structures near a relatively short stack can have a substantial effect on plume
transport and dispersion, and on the resulting ground-level concentrations. Building downwash for point
sources that are within the area of influence of a building must be considered when running AERMOD.

A building is considered sufficiently close to a stack to cause wake effects when the distance between the
stack and the nearest part of the building is less than or equal to five times the lesser of the building height
or the projected width of the building (PBW), as described in Equation 3.5-1.

D <5L Eq. 3.5-1
where: D = shortest distance from the exhaust stack to the building

L = lesser of the building height and projected building width (PBW)

PBW = maximum cross-sectional length of the building;
for rectangular buildings, PBW = /(length? + width?)

The PBW is the maximum length of a building that could affect air flow around and over the structure.
For more information on building downwash and PBW, see USEPA’s Guideline for Determination of
Good Engineering Practice Stack Height (Technical Support Document For the Stack Height
Regulations), noted in the References section of this document.

AERMOD requires the user to input the UTM coordinates for all building corners and the height of each
building. For buildings with more than one height or roofline, the UTM coordinates and height are
required for each building tier.

3.6 Terrain

All sources, buildings and receptors are required to have a base elevation, which is affected by the terrain
of the site. Terrain elevations can have a large impact on the air dispersion modeling results. Use the
default option (elevated terrain), with the appropriate digital elevation model (DEM) files. Elevation data
can be obtained from DEM files by running AERMAP in AERMOD or HARP 2. USGS DEM files are
available online at CARB’s HARP Digital Elevation Model Files webpage, noted in the References
section of this document.

Alternatively, if the site will be graded and post-grading elevations are known, those elevations should be
entered when defining the source parameters and building information in AERMOD. Do not import
source and building elevation data from the DEM file(s) when running AERMAP if graded elevations are
used. Furthermore, the HRA report must clearly identify that graded elevations were used, and include a
spreadsheet with the graded elevations. The preferred format for submitting these graded elevations to
the District is the Lakes” AERMOD View source file (* Sources.xlsx) and the building file
(*_Buildings.xIsx) that are generated when the user exports the source data and the building data from
AERMOD View. If Lakes” AERMOD View was not used for the HRA, spreadsheets should be
submitted to the District that show the graded elevations for each source and building with the
corresponding Source IDs and Building IDs.
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For any stacks modeled as point sources on top of buildings, the modeler should ensure that the elevation
of the building and the stack match so that building downwash is calculated correctly. If AERMAP is
used to obtain elevations of the stack and building, these two elevation values may not match. AERMAP
calculates a single elevation for the building by extrapolating the value based on the elevation at each
corner of the building. AERMAP determines the stack’s elevation based on a single point where the stack
is located. To ensure that the height of the stack above the building is correct, edit the building elevation
to match the stack elevation.

3.7 Meteorological Data

District-processed AERMOD meteorological data should be used, and is available online at the District’s
Meteorological Data webpage, noted in the References section of this document, as well as in Table 3.7-1
below. All years of data should be used when running AERMOD. Please contact the District if you have
any questions about which meteorological data to use or if you wish to use alternative meteorological
data. For approval to use alternative meteorological data, submit a justification for the data use, including
information regarding representativeness and quality assurance, along with the meteorological data to the
District for review.

The PROFBASE parameter is used to specify the base elevation above mean sea level of the primary met
tower. The elevations of the Santa Barbara County sites are displayed in Table 3.7-1. All coordinates in
Table 3.7-1 are in the NADS83 datum.

Table 3.7-1: Meteorological Data Sets in Santa Barbara County

Met Data Set Name T LomE LS R pten Met Data Files
(degrees) (degrees) (m)

Carpinteria 34.403 -119.458 137 Carp19-23.zip
Ellwood 34.431 -119.912 5 Ellwood19-23.zip
Goleta 34.446 -119.828 14 Goletal9-23.zip
Las Flores Canyon 34.490 -120.047 184 LFC19-23.zip
Lompoc H Street 34.638 -120.458 41 LompocHSt19-23.zip
Paradise Road 34.542 -119.791 371 Paradise19-23.zip
SB National Guard 34.428 -119.691 20 SBNG19-23.zip
Santa Barbara Airport' 34.424 -119.842 4 SBA19-23Ustar.zip
Santa Maria Airport' 34.894 -120.452 80 SMX19-23Ustar.zip
Santa Ynez Airport! 34.606 -120.075 210 SQA19-23Ustar.zip
Vandenberg Airport 34717 -120.567 112 VBG19-23Ustar.zip

! The Santa Barbara Airport, Santa Maria Airport, Santa Ynez Airport and Vandenberg Airport meteorological data
sets were processed using the U star adjustment option (ADJ_U*). The ADJ _U* option was used for these data sets
because they do not include turbulence, or sigma-theta, measurements. AERMOD automatically detects that the
meteorological data was processed using the ADJ_U* option.

The locations of the sites listed in Table 3.7-1 above are mapped on aerial photo imagery in Figure 3.7-1
below.
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https://www.ourair.org/wp-content/uploads/Carp19-23.zip
https://www.ourair.org/wp-content/uploads/Ellwood19-23.zip
https://www.ourair.org/wp-content/uploads/Goleta19-23.zip
https://www.ourair.org/wp-content/uploads/LFC19-23.zip
https://www.ourair.org/wp-content/uploads/LompocHSt19-23.zip
https://www.ourair.org/wp-content/uploads/Paradise19-23.zip
https://www.ourair.org/wp-content/uploads/SBNG19-23.zip
https://www.ourair.org/wp-content/uploads/SBA19-23Ustar.zip
https://www.ourair.org/wp-content/uploads/SMX19-23Ustar.zip
https://www.ourair.org/wp-content/uploads/SQA19-23Ustar.zip
https://www.ourair.org/wp-content/uploads/VBG19-23Ustar.zip

X
Vandenberg Airport
(] v

J
I

¥ . P !
Lompoc H Street ¥ ; Santa YnezAirport
= 3 3 o
Vi

Paradise Road
o

Las Flores Canyon
()

Goleta
FJIu‘ood U SB National Guard
Y gl ]

Qe 9 .
Santa Barbara Airport ; LT ;Carprtena

Figure 3.7-1: Locations of Meteorological Data Stations in Santa Barbara County

3.8 Receptors

Receptor selection is critical to capturing the point of maximum impact (PMI), the maximally exposed
individual resident (MEIR) and the maximally exposed individual worker (MEIW). The receptor network
shall include property boundary receptors, a Cartesian receptor grid, discrete residential and worker
receptors (if necessary), sensitive receptors (if present), pathways receptors (if applicable) and onsite
receptors (if present). The flagpole height shall be set to 1.5 meters for all receptors, except for pathway
receptors. Pathway receptors used for multipathway analysis (i.e., water bodies and pastures) shall have a
flagpole height of 0 meters.

3.8.1 Property Boundary Receptors

Receptors shall be placed along the property boundary with a maximum spacing of 25 meters. The
spacing of these receptors depends on the distance from the emission sources to the facility boundaries.
For facilities with emissions only from short stacks or vents and a close property line, receptor spacing as
fine as 10 meters may be required. For larger facilities, like oil and gas leases, a spacing of 25 meters is
more practical. The District may require a second run with finer property boundary receptor spacing if
the PMI is identified at or near the property boundary.

Page 12 February 2025
HRA Modeling Guidelines — Form-15i Santa Barbara County APCD



3.8.2 Cartesian Receptor Grids

AERMOD and HARP 2 can create grids of Cartesian receptors that are defined by an origin with receptor
points in x and y directions. The HRA must include a Cartesian receptor grid with spacing as follows:

e No larger than 25-meter spacing from the property boundary out to 200 meters in all directions.
e No larger than 50-meter spacing between 200 and 500 meters from the property boundary.

e No larger than 100-meter spacing between 500 and 2000 meters from the property boundary.

If there are significant impacts near the edge of the grid, the grid must be extended farther. Furthermore,
if it appears that the grid receptors are not close enough to capture the maximum risk results, the District
may require the HRA to be rerun with a finer grid. For facilities with a large number of emitting sources
and a large property boundary, fine grid spacing will significantly impede the model run time. It may be
necessary to run the HRA with a coarse grid to determine the areas of highest risk and then rerun the
HRA with finer grids in those areas. If this method is used, finer grids shall be used for all areas with
high concentrations, not just the area around the PMI. AERMOD and HARP 2 allow for multiple grids to
be included in one dispersion run.

3.8.3 Residential Receptors

In general, the Cartesian receptor grid may be used in lieu of discrete residential receptors in the model.
Receptors shall be placed at each offsite location where a person lives or spends the majority of their day,
within 2 km of the proposed site, unless otherwise determined by the District. This may include indoor
and outdoor areas at homes, college dormitories, retirement communities, etc. Generally, one residential
receptor is placed in the middle of each residential building. However, if the Cartesian grid receptors
show the potential for a significant risk, the District may require that additional residential receptors be
placed in other areas where people live including backyards, garages, etc. In addition, the District may
require multiple residential receptors for large buildings. If multiple receptors are required for a building,
they must be placed no greater than 20 meters apart.

3.8.4 Worker Receptors

In general, the Cartesian receptor grid may be used in lieu of discrete worker receptors in the model.
Receptors shall be placed at each offsite location where a person works, within 2 km of the proposed site,
unless otherwise determined by the District. This may include indoor and outdoor areas. Generally, one
worker receptor is placed in the middle of each building. However, if the Cartesian grid receptors show
the potential for a significant risk, the District may require that additional worker receptors be placed in
other areas where people work. Outside areas (e.g., parks, golf courses, agricultural fields, etc.) where a
worker may be exposed must be evaluated. However, locations that workers occasionally visit, but an
employee is not permanently stationed (e.g., cell towers), are not required to be evaluated for cancer risk,
chronic non-cancer risk or 8-hour chronic non-cancer risk. Please note that acute non-cancer risk must
still be evaluated in these locations. In addition, the District may require that multiple worker receptors
be placed for large buildings. If multiple receptors are required for a building, they must be placed no
greater than 20 meters apart.
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3.8.5 Sensitive Receptors

All sensitive receptors within 2 km of the proposed site, unless otherwise determined by the District, shall
be included in the HRA. Sensitive receptors include any of the following:

e Schools

e Daycare facilities (this includes public and private childcare centers, and worksites with onsite
childcare facilities)

e Hospitals
e Care facilities (adult/elderly)

Generally, one sensitive receptor is placed in the middle of each building. However, if the Cartesian grid
receptors show the potential for a significant risk, the District may require that additional sensitive
receptors be placed in other areas, including outdoor areas. In addition, the District may require that
multiple sensitive receptors be placed for large buildings. If multiple receptors are required for a
building, they must be placed no greater than 20 meters apart. Cartesian grid receptors may be used in
lieu of discrete sensitive receptors, as long as a Cartesian grid receptor is placed at every area where a
sensitive receptor could be located.

3.8.6 Pathway Receptors

Pathway receptors include beef and dairy cattle grazing pastures, fishable water bodies, and human and
animal drinking water bodies. Pathway receptors are not required if no multipathway pollutants are
emitted from the source; see Section 4.4 for a discussion of multipathway analyses. Beef and dairy cattle
grazing pasture receptors may be required for the beef and dairy pathways, described in Section 4.4.8 of
this document. Fishable water body receptors may be required for the fish pathway, described in Section
4.4.6 of this document. Human drinking water body receptors may be required for the drinking water
pathway, described in Section 4.4.5 of this document. Drinking water body receptors for beef/dairy
cattle, chicken and pigs may be required if those pathways are evaluated in the HRA and there are water
sources present within the modeling domain.

The locations and elevations of all applicable pathway receptors must be included in the air dispersion
model. The beef and dairy cattle water source is assumed to be at the same location as the pasture, and
the location of the surface water source for pigs and chickens is assumed to be at the same location as the
human water source in HARP 2. Set the flagpole height of all pathway receptors to 0 meters. The
locations of the pathway receptors may be entered as a discrete location or as a grid for spatial averaging.
If the pasture or water body is large, spatial averaging is recommended. Spatial averaging is discussed in
more detail in Section 4.5 and Appendix C of this document.

When determining the concentrations for the pathway receptors in the Import/Calc GLCs tab of HARP 2,
select “Get average concentrations from NETID” if spatial averaging was used for the pathway receptors.
If a discrete location was used for the pathway receptors, select “Get concentrations from receptor index.”
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3.8.7 Onsite Receptors

In some situations, receptors inside the facility boundary will need to be evaluated. Examples of these
situations include the following:

e Sensitive receptors must be included for any onsite schools, daycares, hospitals and adult/elderly
care facilities.

e  Worker receptors must be included at each onsite area where a person works if they are not
employed by or monetarily tied to the facility being evaluated (e.g. agricultural workers on a field
within an oil lease, employees of restaurants located on military bases, etc.). Locations that
workers occasionally visit, but an employee is not permanently stationed, (e.g., cell towers) are
not required to be evaluated for cancer, chronic non-cancer or 8-hour chronic non-cancer risk.

e Receptors at each onsite area where the public or a person not associated with the facility
operations has access (e.g. public access areas on military bases, agricultural fields on oil and gas
leases, public roadways within facility boundaries, cell tower at a university, public areas at
schools, public areas at hospitals, etc.) must be evaluated for acute non-cancer risk.

e Residential receptors must be included at each onsite building in which people reside (e.g.,
dormitories at colleges and housing on military bases).

e Residential receptors must be included at each onsite residential building if it is not owned by or
monetarily tied (e.g. mineral rights agreement, lease agreement, etc.) to the facility being
evaluated. Any applicable onsite pathway receptors present for these residential receptors must
also be modeled.

e Pathway receptors at onsite pastures, if the pastures are used by nearby residents to graze cattle
not owned by the facility. An example would be an oil and gas facility that allows ranchers who
live nearby to graze their cattle onsite.

e Pathway receptors at onsite water bodies, if the water bodies are used for human or livestock
drinking water or fishing for human consumption by nearby residents other than the facility
owner.

3.8.8 Vacant Land & Future Receptors: Building & Land Use Applications

In certain situations, evaluating long-term risk on vacant land® may be required. If the District’s
significant risk thresholds are exceeded for cancer, chronic non-cancer or 8-hour chronic non-cancer risk
on vacant land, the applicable Planning Department (e.g., P&D for the County) must be contacted to
determine if there are any pending applications for this vacant land. If an application has been submitted
to the applicable Planning Department for the development of the vacant land or if the landowner is in
pre-application discussions to develop the property, the receptor(s) on the vacant land must be compared
to the District’s significant risk thresholds and used for risk management decisions. Written confirmation
must be obtained from the applicable Planning Department that the above criteria are not met (i.e., no
applications or pre-application discussions).

For example, an oil and gas facility is preparing an HRA for New Source Review. The owner of a rural
vacant parcel adjacent to the oil and gas facility submitted an application to County P&D for a residence
with a guesthouse on land that is currently zoned agricultural. The County P&D application shows that
the area surrounding the proposed residences will be farmed. Residential receptors must be place at the
proposed locations of both the primary residence and the guesthouse. Gridded worker receptors must be

¢ Vacant land is defined as any unimproved or undeveloped land or parcel. Parking lots are not considered vacant
land.
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placed throughout the proposed agricultural fields. Risk results at those residential or worker receptors
must be compared to the District’s significant risk thresholds and used for risk management decisions.

If your project includes rezoning of land for future use, receptors must be placed on the vacant land even
if no application has yet been submitted to P&D. For example, a gas station that is part of a new
shopping center submits a permit application to the District with an HRA. As part of the project for the
shopping center, nearby land is rezoned to residential and other parcels are rezoned to school. Even if no
building permits have been submitted for the residential development or the school, residential receptors
must be placed in the future residential area and sensitive receptors placed in the future school area.

Those residential and sensitive receptors must be compared to the District’s significant risk thresholds and
used for risk management decisions. Gridded receptors are recommended for rezoning if the exact
locations of the future buildings are unknown.

4. Risk Assessment

4.1 Tiered Approach to Risk Assessment

The Office of Environmental Health Hazard Assessment (OEHHA) developed a tiered approach for
HRAs to accommodate consideration of site-specific data that may be more appropriate for a given
facility than the default values. The Tier 1 HRA is the first step and is the simplest point estimate
approach for estimating exposure to facility emissions. A Tier 1 HRA is always required in Santa
Barbara County. The defaults provided in this document and in HARP 2 are for a Tier 1 HRA.

Tier 2 allows use of site-specific point estimates of exposure variates as long as these estimates can be
justified. The risk assessor must supply the data and methods used for the site-specific estimates, and the
site-specific estimates must be reproducible and approved by the District. At the facility’s option, a

Tier 2 risk assessment can be submitted in addition to the Tier 1| HRA described above. If the applicant
plans to conduct a Tier 2 HRA, it is highly recommended that they submit a modeling protocol for
District approval prior to running the HRA.

Tier 3 and 4 HRAs are for informational purposes only; risk management decisions are not made based
on the results of Tier 3 or Tier 4 analyses. Tier 3 risk assessment involves stochastic analysis of exposure
using data-based distributions for the key exposure variates compiled by OEHHA. A Tier 4 approach
uses distributions of exposure variates that may be more appropriate for a specific site. Additional
information on Tier 3 and Tier 4 stochastic analyses are found in Sections 1.4.3 and 1.4.4, respectively, of
OEHHA'’s Air Toxics Hot Spots Program Risk Assessment Guidelines: Technical Support Document for
Exposure Assessment and Stochastic Analysis, noted in the References section of this document.

4.2  Risk Analysis

4.2.1 Cancer Risk Scenarios

The cancer risk for the maximally exposed individual resident (MEIR), the maximally exposed individual
worker (MEIW) and the point of maximum impact (PMI) shall be evaluated for the HRA. These risk
values shall be calculated using the methodology described in Table 4.2.1-1.

Page 16 February 2025
HRA Modeling Guidelines — Form-15i Santa Barbara County APCD



Table 4.2.1-1: Required Cancer Risk Scenarios

Receptor Reiﬁtﬁf’l"zype Exposlflfe:R];)u%a tion! HARP 2 Intake Rate Percentile?
PMI? Individual Resident 30 Year RMP using the Derived Method
Residential Individual Resident 30 Year RMP using the Derived Method
Worker Worker 25 Year (Worker) OEHHA Derived Method
Sensitive Individual Resident 30 Year RMP using the Derived Method

! As a Tier 2 option, short-term projects may be evaluated for shorter exposure durations upon District approval.

2 RMP refers to the CARB/CAPCOA Risk Management Policy breathing rates. This policy is presented in
Appendix D of CARB/CAPCOA’s Risk Management Guidance for Stationary Sources of Air Toxics, noted in the
References section of this document.

3 Cancer risk at the PMI is required to be evaluated for informational purposes and is not used for risk management
decisions. See Section 4.7 of this document.

4.2.2 Non-Cancer Risk Scenarios

The OEHHA Derived Method shall be used to determine chronic non-cancer risk at the PMI, MEIR, and
MEIW. Acute non-cancer risk shall be evaluated for the PMI, MEIR, and MEIW. The 8-hour chronic
non-cancer risk must be evaluated for the PMI, MEIW, and if applicable, the MEIR (see Section 4.3.2 of
this document for more information on the requirements of the 8-hour chronic non-cancer risk).

4.3 Inhalation Pathway

The inhalation pathway is always evaluated in HRAs. Sections 4.3.1 through 4.3.3 below describe the
District’s requirements for the inhalation pathway options.

4.3.1 Fraction of Time at Home

The fraction of time at home (FAH) options are used to adjust exposure duration to the facility’s
emissions, based on the assumption that exposure is not occurring when a person is away from home.
Run the initial HRA with all FAH options disabled in order to determine the initial 1 per million cancer
risk isopleth. If there are no schools or daycares within the initial 1 per million cancer risk isopleth, both
FAH options (i.e., ages less than 16 years and greater than or equal to 16 years) may be selected in the
final HRA. If there is a school or daycare within the initial 1 per million cancer risk isopleth, the FAH
option for ages greater than or equal to 16 years may be selected in the final HRA, but the FAH option for
ages less than 16 years shall not be used.

4.3.2 8-Hour Chronic Non-Cancer Risk

The 8-hour non-cancer risk is expressed as a hazard index (HI). An 8-hour HI of 1.0 or less represents
predicted air toxic exposure at or below which health impacts would not be expected with repeated daily
8-hour exposures over a significant fraction of a lifetime. The 8-hour HI is considered a chronic risk as it
is based on the long-term average of repeated 8-hour daily average concentrations.

4.3.2.1 Continuous Facilities for 8-Hour Hazard Index

For facilities that operate continuously, the 8-hour HI is required to be calculated for worker receptors and
sensitive receptors, but not for residential receptors. The 8-hour chronic non-cancer risk is based on the
daily average 8-hour exposure; because the operations are continuous, there is no worker adjustment
factor (i.e., annual average concentration assumed to be equal to the daily 8-hour concentration).
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However, if significant diurnal-nocturnal meteorological differences are expected, use the post-processing
method in HARP 2, as described in Appendix M of OEHHA’s Air Toxics Hot Spots Program Guidance
Manual for Preparation of Health Risk Assessments (HRA Guidance Manual), noted in the References
section of this document.

4.3.2.2 Non-Continuous Facilities for 8-Hour Hazard Index

The 8-hour HI must be calculated for residential, sensitive and worker receptors for facilities that do not
operate continuously. The 8-hour chronic non-cancer risk is based on the daily average 8-hour exposure,
which can be determined by post-processing in HARP 2, as described in Appendix M of OEHHA’s HRA
Guidance Manual. This refined method requires site-specific worker shift schedules and additional
processing time. Alternatively, the daily average 8-hour exposure can be estimated by using a worker
adjustment factor in HARP 2, as described in Equation 4.3.2.2-1.

H,.; . D.ei .
WAFB—hour — residential % residential Eq- 4.3.2.2_1

Hsource Dsource

where: WAF;z.hour = the worker adjustment factor for the 8-hour HI (although it is called the
worker adjustment factor, the WAF should also be applied when calculating the 8-hour
HI for residential and sensitive receptors, for a non-continuously emitting facility)

Hiesidgential = the number of hours per day on which the long-term residential concentration
is based = 24 hours

Hsource = the number of hours per day that the source operates

Dresidgential = the number of days per week on which the long-term residential concentration
is based = 7 days

Dsource = the number of days per week that the source operates

This method is similar to the cancer approximation adjustment method described in Section 4.3.3.2 below
with one difference; there is no adjustment for partial overlap between the worker’s schedule and the
source’s emission schedule (i.e., no Discount Factor).

4.3.3 Worker Exposure — Adjustment Factor for Cancer Risk

Modeled long-term averages are typically used for residential and worker cancer risk assessments. For an
inhalation worker cancer risk assessment, the long-term average should represent what the worker
breathes during their work shift. However, the long-term averages calculated from AERMOD typically
represent exposures for receptors that are present 24 hours a day and seven days per week

(i.e., the schedule of a residential receptor). There are two approaches to estimate the offsite worker’s
concentration. The more refined, complex and time-consuming approach is to post-process the hourly
raw dispersion model output and examine the hourly concentrations that fall within the offsite worker’s
shift. HARP 2 can simulate the long-term concentration for the offsite worker to estimate inhalation
cancer risk, as described in Appendix M of OEHHA’s HRA Guidance Manual.

The more typical approach is to obtain the long-term average concentration and approximate the worker’s
inhalation exposure using an adjustment factor. The factor that is used to adjust the concentration may
differ from the example in Section 4.3.3.2 of this document based on the specifics of the source and
worker receptor (e.g., work-shift overlap).
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4.3.3.1 Continuous Facilities for Worker Cancer Risk

If the source is continuously emitting, then the worker is assumed to breathe the long-term annual average
concentration during their work shift and no concentration adjustments are necessary in this situation
when estimating the inhalation cancer risk. However, if an assessor does not wish to apply the
assumption that the worker breathes the long-term annual average concentration during the work shift
(e.g., if significant diurnal-nocturnal meteorological differences are expected), then a refined
concentration can be post-processed in HARP 2, as described in Appendix M of OEHHA’s HRA
Guidance Manual. See Section 4.3.3.3 of this document for alternative assumption options.

4.3.3.2 Non-Continuous Facilities for Worker Cancer Risk

When modeling a non-continuously emitting source (e.g., operating for eight hours per day and five days
per week), the modeled long-term average concentrations are based on 24 hours a day and seven days per
week for the period of the meteorological data set, regardless of the source’s emissions schedule. Thus,
this long-term average concentration includes the hours when the source was not operating. To address
this discrepancy, the long-term concentration the worker is breathing during their work shift must be
determined to calculate the offsite worker inhalation risk. The long-term concentration may be adjusted
to be based only on the hours when the worker is present by post-processing in HARP 2, as described in
Appendix M of OEHHA’s HRA Guidance Manual. Alternatively, the worker exposure can be estimated
by applying a worker adjustment factor (WAF) in HARP 2. This WAF is for worker cancer risk only.
The WAF does not apply to the worker chronic or acute non-cancer risk, or to the residential risk. An
adjustment factor for the 8-hour HI for non-continuous facilities is discussed in Section 4.3.2.3 of this
document.

WAFcancer — Hyesidential * Dy esidential * DF Eq- 4.3.3.2_1

Hsource DSO'IH"CG

where: WAFancer = the worker adjustment factor for cancer risk

Hiesidentiat = the number of hours per day on which the long-term residential concentration
is based = 24 hours

Hiource = the number of hours per day that the source operates

Dresidential = the number of days per week on which the long-term residential concentration
is based =7 days

Dsource = the number of days per week that the source operates

DF = the discount factor (default value is 1); see Section 4.3.3.3 below for the
requirements for using a DF less than 1

For example, assuming the emitting source and worker’s schedules are the same, the adjustment factor is
4.2 = (24 hours per day/8 hours per shift) * (7 days in a week/5 days in a work week). In this example,
the long-term residential exposure is adjusted upward to represent the exposure to a worker. Alternative
concentration adjustments may be appropriate depending on the work shift overlap.

4.3.3.3 Tier 2 Adjustments for Worker Cancer Risk

The following assumptions may be used for a Tier 2 analysis for worker cancer risk. See Section 4.1 of
this document for more information on the four tiers in risk assessments.

1. Eight-hour breathing rate: Lower breathing rates of sedentary/passive and light intensity work
activities may be substituted in site-specific Tier 2 scenarios. Use of different breathing rates
requires a survey of the exposed workplace and approval by the District.
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2. Exposure Frequency: The Tier 1 default for exposure frequency is 250 days/year, which is
equivalent to working 5 days/week, 50 weeks/year. Use of a different exposure frequency
requires a survey of the exposed workplace and approval by the District.

3. Discount Factor (DF): Use of a DF less than 1 (in the Worker Adjustment Factor equation)
requires a survey of the exposed workplace and approval by the District. The survey is required
to verify that some portion of the offsite worker shift is not exposed to the facility emissions. If
the offsite worker’s schedule partially overlaps with the source’s emission schedule, then
calculate the discount factor according to Equation 4.3.3.3-1.

DF — Hcoincident % Dcoincident Eq- 4.3.3.3_1

Hyorker Dworker

where: DF = the discount factor

Heoincident = the number of hours per day that the offsite worker’s schedule and the
source’s emission schedule overlap

Huworker = the number of hours per day that the offsite worker works

Decoincident = the number of days per week that the offsite worker’s schedule and source’s
emission schedule overlap

Duworker = the number of days per week that the offsite worker works

4.4  Multipathway Analysis

A multipathway analysis considers exposure of airborne toxic emissions not only by direct exposure
through the inhalation pathway, but also non-inhalation pathways. Significant exposure can occur for
some pollutants following deposition of airborne material onto soil, skin, surface water and plants, as well
as through ingestion of contaminated meat, dairy, eggs and breast milk.

If the applicant’s facility emits any multipathway pollutants, a multipathway analysis is required. Use all
the pathways that are required as described in Sections 4.4.2 through 4.4.9 below. HARP 2 will
determine the appropriate pathway for each pollutant based on the pathways specified for the HRA.

An initial list of multipathway pollutants and the specific pathways that can be evaluated for those
pollutants were published in Table 5.1 of OEHHA’s HRA Guidance Manual in 2015. Since then,
OEHHA and CARB have periodically updated the Consolidated Table of OEHHA/ARB Approved Risk
Assessment Health Values, noted in the References section of this document, most recently updated in
January 2025. Pollutants listed in this table with a chronic oral value or cancer oral slope factor are
multipathway.

4.4.1 Deposition Rate

A deposition rate must be chosen when determining potential multipathway health impacts. Use the
conservative deposition rate of 0.05 m/s for the risk assessment if any multipathway pollutant-emitting
(MPE) sources are uncontrolled. The deposition rate of 0.02 m/s may be used if all MPE sources have
verifiable particulate matter control devices. Any uncontrolled MPE sources must only emit particulate
matter that is less than 2.5 microns (e.g., natural gas-fired internal combustion engines) in order to use the
deposition rate of 0.02 m/s. If a deposition rate of 0.02 m/s is used for an uncontrolled device,
documentation of the particle size must be submitted as part of the HRA report.
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4.4.2 Soil Ingestion

Always include this pathway for all receptors. No default information is required.

4.4.3 Dermal

Always include this pathway for all receptors. Select “Warm” climate for all of Santa Barbara County.

4.4.4 Mother’s Milk

Always include this pathway for residential and sensitive receptors. No default information is required.

4.4.5 Drinking Water

Do not include this pathway for the initial HRA. Rerun the HRA with this pathway for residential and
sensitive receptors only if there is an uncovered, untreated pond or other water source that is used for
human drinking water within the isopleths of 1 per million for cancer risk or a hazard index of 0.1 for
chronic non-cancer risk.” Municipal water sources should not be included. The fraction of drinking
water consumed from the contaminated water source and the location, surface area, volume and number
of volume changes per year of the water source are required information to use this pathway. See Section
3.8.6 of this document for additional information on modeling pathway receptors. While a site-survey is
recommended, OEHHA allows a default fraction of 1.0 for drinking water consumed from the
contaminated source. The surface area of the water body may be estimated using Google Earth aerial
imagery. If site-specific values are not available for the volume and number of volume changes per year,
they may be estimated as follows:

e Volume (in L) = surface area (in m?) multiplied by 2000

e Number of volume changes per year = 5000 divided by the surface area (in m?)

4.4.6 Fish

Do not include this pathway for the initial HRA. Rerun the HRA with this pathway for residential and
sensitive receptors only if there is a fish pond or lake within the isopleths of 1 per million for cancer risk
or a hazard index of 0.1 for chronic non-cancer risk.® The fraction of human diet of fish consumed from
the contaminated water source and the location, surface area, volume and number of volume changes per
year of the pond/lake are required information to use this pathway. See Section 3.8.6 of this document for
additional information on modeling pathway receptors. While a site-survey is recommended, OEHHA
allows a default fraction of 1.0 for human diet of fish from the contaminated source. For Lake Cachuma
and Lake Los Carneros, use the surface area, volume and number of volume changes per year shown
below in Table 4.4.6-1 (reference: November 2003 APCD Survey for Multipathway Parameters).

7 On a case-by-case basis, the District may require that this pathway is included in the final HRA if there is a water
body within the modeling domain, even if the initial HRA does not show a water body within the isopleths of 1 per
million for cancer risk or a hazard index of 0.1 for chronic non-cancer risk.

8 On a case-by-case basis, the District may require that this pathway is included in the final HRA if there is a water
body within the modeling domain, even if the initial HRA does not show a water body within the isopleths of 1 per
million for cancer risk or a hazard index of 0.1 for chronic non-cancer risk.
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Table 4.4.6-1: Fishable Water Bodies in Santa Barbara County

Number of Volume

: 2
Fishable Water Body Surface Area (m”) Volume (L) Clhzres Yo West
Lake Cachuma 12,314,716.7 231,934,087,400 0.143
Lake Los Carneros 125,453.9 370,048,536 1

For other fishable water bodies, the surface area of the water body may be estimated using Google Earth
aerial imagery. If site-specific values are not available for the volume and number of volume changes per
year, they may be estimated as follows:

e Volume (in L) = surface area (in m?) multiplied by 2000

e Number of volume changes per year = 5000 divided by the surface area (in m?)

4.4.7 Homegrown Produce

Include this pathway for the initial HRA for residential and sensitive receptors. Select the HARP 2
default fractions, shown in Table 4.4.7-1, unless site-specific information is available. Choose the default
values for households that garden for receptors located in residential and urban areas. Choose the default
values for households that farm for residential receptors located in rural areas or on agricultural land.

Table 4.4.7-1: Default Fractions of Human Diet from Contaminated Vegetables

Type of Vegetable | Households that Garden Households that Farm
Leafy 0.137 0.235
Exposed 0.137 0.235
Protected 0.137 0.235
Root 0.137 0.235

If the risk is significant, determine if the receptors of interest do not have fruit trees or a garden. If the
receptors of interest clearly do not have a garden or fruit trees (e.g., urban apartment complex with no

individual outdoor spaces and no common green spaces), rerun the HRA without this pathway for the

receptors of interest.

4.4.8 Beef & Dairy

Do not include these pathways for the initial HRA. Rerun the HRA with these pathways for residential
and sensitive receptors only if there is a pasture within the isopleths of 1 per million for cancer risk or a
hazard index of 0.1 for chronic non-cancer risk.’

The location of the pasture must be included in the air dispersion model. Water ingestion is also included
for the beef/dairy pathways if there is a source of drinking water for the cattle, such as springs, ponds or
lakes, that are exposed to airborne deposition of the facility’s emissions. The beef and dairy cow water
source is assumed to be at the same location as the pasture in HARP 2. See Section 3.8.6 of this
document for additional information on modeling pathway receptors. Due to the site-specific nature for
this exposure pathway, OEHHA recommends that the risk assessor conduct a survey at the site to estimate
the fraction of contaminated drinking water ingested by the animals, if such sources exist. Alternatively,

® On a case-by-case basis, the District may require that these pathways are included in the final HRA if there is a
pasture within the modeling domain, even if the initial HRA does not show a pasture within the isopleths of 1 per
million for cancer risk or a hazard index of 0.1 for chronic non-cancer risk.
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the District allows a default value of 1.0 for the fraction of animal drinking water from the contaminated
source. The surface area of the water body may be estimated using Google Earth aerial imagery. If site-
specific values are not available for the volume and number of volume changes per year, they may be
estimated as follows:

e Volume (in L) = surface area (in m?) multiplied by 2000

e Number of volume changes per year = 5000 divided by the surface area (in m?)
Select the HARP 2 default fractions for the fraction of human diet from the contaminated source, shown
in Table 4.4.8-1, unless site-specific information is available. Choose the default values for households
that raise/hunt for residential receptors that are not engaged in farming. Choose the default values for

households that farm for residential receptors that farm. OEHHA’s default of 0.5 may be used for the
grazing fraction of beef and dairy cows from the contaminated source.

Table 4.4.8-1: Default Fractions of Human Diet from Contaminated Beef and Dairy

Pathway Households that Raise/Hunt | Households that Farm

Beef 0.485 0.478
Dairy 0.207 0.254

4.4.9 Pig, Chicken & Egg

Include only the chicken and egg pathways for the initial HRA for residential and sensitive receptors. If
the risk is significant, determine if the receptors of interest do not have chickens. If the receptors clearly
do not have chickens (e.g., college dormitories), rerun the HRA without the chicken and egg pathways. If
it seems possible that the receptors have chickens, the District may allow these pathways to be excluded
upon the submittal of sufficient justification that there are no chickens in the isopleths of 1 per million for
cancer risk or a hazard index of 0.1 for chronic non-cancer risk (e.g., citing a regulation/city ordinance
that farm animals are not allowed in that area).

Do not include the pig pathway for the initial HRA. Rerun the HRA with this pathway for residential and
sensitive receptors only if there is a pig farm within the isopleths of 1 per million for cancer risk or a
hazard index of 0.1 for chronic non-cancer risk. '’

Select the HARP 2 default fractions for human diet from the contaminated source, shown in Table
4.4.9-1, unless site-specific information is available. Choose the default values for households that
raise/hunt for residential receptors that are not engaged in farming. Choose the default values for
households that farm for residential receptors that farm.

Table 4.4.9-1: Default Fractions of Human Diet from Contaminated Pig, Chicken and Egg

Pathway Households that Raise/Hunt Households that Farm
Pig 0.242 0.239
Chicken 0.156 0.151
Egg 0.146 0.214

19°0On a case-by-case basis, the District may require that this pathway is included in the final HRA if there is a pig
farm within the modeling domain, even if the initial HRA does not show a pig farm within the isopleths of 1 per
million for cancer risk or a hazard index of 0.1 for chronic non-cancer risk.
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The water ingestion pathway is applied if there are surface water sources of drinking water for the
animals, such as springs, ponds or lakes, which are exposed to airborne deposition of the facility’s
emissions. Due to the site-specific nature for this exposure pathway, OEHHA recommends that the risk
assessor conduct a survey at the site to estimate the fraction of contaminated drinking water ingested by
the animals, if such sources exist. Alternatively, the District allows a default value of 1.0 for the fraction
of animal drinking water from the contaminated source. The surface area of the water body may be
estimated using Google Earth aerial imagery. If site-specific values are not available for the volume and
number of volume changes per year, they may be estimated as follows:

e Volume (in L) = surface area (in m?) multiplied by 2000

e Number of volume changes per year = 5000 divided by the surface area (in m?)
The location of the drinking water source must be included in the air dispersion model. The surface water
source for pigs and chickens is assumed to be at the same location as the human drinking water source in
HARP 2; therefore this location must be specified for the animal drinking water source even if the human

drinking water pathway is not present. See Section 3.8.6 of this document for additional information on
modeling pathway receptors.

Use the default fractions for animal diets that are recommended by OEHHA and shown in Tables 4.4.9-2
and 4.4.9-3, unless site-specific information is available.

Table 4.4.9-2: Default Fractions of Animal Diet from Contaminated Vegetables

Pathway Leafy Exposed | Protected Root
Pig 0.25 0.25 0.25 0.25
Chicken 0.25 0.25 0.25 0.25
Egg 0.25 0.25 0.25 0.25

Table 4.4.9-3: Default Fractions of Contaminated Animal Feed

Pathway Fraction of Feed Grown Onsite
Pig 0.1

Chicken 0.05
Egg 0.05

4.5 Spatial Averaging

Spatial averaging is a refinement to a risk assessment. It is performed after the initial HRA if the results
show a significant cancer or chronic non-cancer risk. Spatial averaging cannot be used for 8-hour or
acute non-cancer risk. It averages the air concentration over a small area, instead of a single point. A
person, when home, will not spend all their time at one location within their residence; instead, residents
spend time throughout their living areas. Likewise, some workers, such as agriculture field workers, may
spend time in various locations throughout their work day.

Spatial averaging can also be performed for pathway receptors in multipathway analyses. Spatially
averaging the deposition concentrations provides a better estimate by evaluating the entire area rather than
using a single point. For example, using spatially averaged deposition concentrations over pasture land
will account for cows grazing the entire pasture instead of just one point on the pasture.
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Appendix C of this document discusses spatial averaging in more detail and provides guidance for
performing spatial averaging for HRAs in Santa Barbara County.

4.6 Refined Acute Analysis

HARP 2 includes the option to perform a refined acute analysis. The screening acute non-cancer risk
calculated by HARP 2 under Calculate Risk in the Risk Analysis tab is a timesaving approximation that is
conservative in nature. It is calculated by assuming that the contribution of risk from each emitting
source is at its maximum at the same instant in time. If there is more than one emitting source in the
HRA, the maximum hourly risk from each source is summed to give the screening value, as if they had all
occurred at the same time. In reality, the time that the risk from each emitting source is at a maximum
will differ depending on location and meteorology. If the screening acute non-cancer HI at the PMI is
greater than 1.0, the applicant may perform a refined acute analysis.

To perform a refined acute analysis in HARP 2, the 1-hour POSTFILES must be created during the air
dispersion run. The user can select this option under the Output Pathway in the Air Dispersion tab of
HARP 2. This option greatly increases processing time and computer storage needed, as the POSTFILES
are very large. After the air dispersion modeling is complete and the GLCs have been calculated, the
refined acute analysis can be performed under Refined Acute Analysis in the Risk Analysis tab. In order
to show that the acute non-cancer HI at the PMI is below the District’s significant risk threshold of
1.0, the refined acute non-cancer HI must be calculated at all offsite receptors (and any applicable
onsite receptors) that were calculated to have a screening acute non-cancer HI greater than 1.0.

Running the refined acute analysis for a single receptor in HARP 2 can take hours or even days for a large
project. In situations where there are dozens or hundreds of receptors with a screening acute HI greater
than one, using HARP 2 to calculate the refined acute risk is impractical. The alternative refined acute
method (ARAM) significantly reduces the run time required to calculate the refined acute risk. The
ARAM inputs normalized emission rates directly in AERMOD, accounting for each pollutant’s REL and
target endpoints, to determine the refined acute risk for all receptors simultaneously, thus avoiding the
need to run the refined acute analysis within HARP 2 or generate any 1-hour POSTFILES in AERMOD.
Appendix H, Alternative Refined Acute Method (ARAM), of this document describes the ARAM
procedure in detail.

4.7  Significant Risk Thresholds

In June 1993, the Santa Barbara County Air Pollution Control Board of Directors (District’s Board)
adopted health risk notification levels. The risk notification levels were set at 10 per million for cancer
risk and a hazard index of greater than 1.0 for non-cancer risk. Risk reduction thresholds were adopted by
the District’s Board on September 17, 1998. These risk reduction thresholds were set at the same level as
the public notification thresholds. Use Appendix E, Health Risk Calculation and Rounding Policy, of this
document to properly round health risk values when comparing them to the significant risk thresholds for
risk management decisions.

Health risk assessment results shall be compared to the significant risk thresholds as follows:

e Cancer Risk: The risk values for the MEIR, MEIW, sensitive receptors (if any), and onsite
residential and worker receptors (if any) are compared to the cancer significant risk threshold
of equal to or greater than 10 chances in a million.

e Chronic Non-Cancer Risk: The risk values for the MEIR, MEIW, sensitive receptors (if
any), and onsite residential and worker receptors (if any) are compared to the chronic non-
cancer significant risk threshold of an HI greater than 1.0.
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e 8-hour Chronic Non-Cancer Risk: The risk values for the MEIW, sensitive receptors (if
any) and onsite worker receptors (if any) are compared to the 8-hour chronic non-cancer
significant risk threshold of an HI greater than 1.0. The MEIR and onsite residential receptors
(if any) must be assessed for the 8-hour HI and compared to the significant risk threshold only
if the facility does not operate continuously.

e Acute Non-Cancer Risk: The risk values for the PMI, MEIR, MEIW, sensitive receptors (if
any), and onsite receptors (if any) are compared to the acute non-cancer significant risk
threshold of an HI greater than 1.0. To further clarify, the acute non-cancer PMI can be at any
boundary or offsite receptor (or onsite receptors in specific situations), including the ocean.
No residence or business is required to occupy the offsite PMI. On a case-by case basis,
certain receptors may be excluded from the acute non-cancer analysis if the public cannot
reasonably be expected to be at that location (e.g., areas where fencing prevents public access).
Contact the District to determine if any receptors may be excluded.

If any of the above significant risk thresholds are met or exceeded for an existing source under the

AB 2588 Air Toxics “Hot Spots” Program, the District will require public notification and risk reduction.
If any of the above significant risk thresholds are met or exceeded for a new project, the project will be
denied or must be revised to include measures that reduce the risk below the thresholds.

5. Health Risk Assessment Report

The applicant is required to perform the HRA and submit the HRA report and electronic files for the
District’s review. The District may assess fees for the HRA review on the cost reimbursement basis
specified in District Rule 210, Section C.1. The District will notify the applicant if it is determined that
the work will be done on the cost reimbursement basis.

All HRAs must include the results of a Tier 1 exposure assessment. If the applicant would like to present
additional information (i.e., exposure duration adjustments or the inclusions of risk characterizations
using Tier 2 exposure data), then this information should be presented in separate, clearly titled sections,
tables and text. The required elements of the HRA report are discussed in Sections 5.1 through 5.12
below.

The District’s Modeling Protocol Tables for HRA Report, noted in the References section of this
document, must be completed and submitted with the HRA report. The Modeling Protocol Tables for
HRA Report consists of the AERMOD Options Table, Source Parameters Table, Source Groups Table,
Building Parameters Table and the HARP 2 Options Table, discussed further in the sections below.
5.1 Facility Information
Report the following information regarding the facility and its surroundings:

e Facility name

e Stationary source identification number (SSID)

e Location (street address and UTM coordinates, including datum)

e Description of facility operations

e Table of the total modeled average annual and maximum hourly TAC emissions (i.e., Facility
Emissions Summary)
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Provide both a plot plan and an aerial photo map with the following labeled:
e Facility boundary
e Buildings (labeled by ID or name)
e Emitting sources (labeled by HARP 2 Source ID or name)

5.2 Source and Emission Inventory Information

The Modeling Protocol Tables for HRA Report includes the Source Parameters Table and Source Groups
Table, discussed in Sections 5.2.1 and 5.2.2 below. Documentation (e.g., manufacturer’s specifications,
source test reports, photos/diagrams showing volume/area sources with written description explaining
choice of parameters) of source parameters is required.

5.2.1 Source Parameters Table

The Source Parameters Table must be completed and submitted with the HRA report in electronic
format, containing the following information for each emitting source:

e Source (i.c., stack or release point) identification number
e  Source name/description

e Source type (point, area, open pit, volume, line)

e Source UTM coordinates

e Source emission rate (i.e., 1 g/s for point and volume sources, 1 g/s divided by the surface area
for other release types)

e Source modeling parameters (e.g., for point sources, release height, inner diameter, exit velocity,
and temperature)

5.2.2 Source Groups Table

The Source Groups Table, part of the Modeling Protocol Tables for HRA Report, must be completed and
submitted with the HRA report in electronic format. First, answer the yes/no question in row 5: Will only
the District default source groups be included in the model? The District default is to include one source
group per AERMOD Source ID. Note that HARP 2 automatically creates one source group per Source
ID and does not include the option to group multiple Source IDs. However, if an alternate user interface
such as Lakes AERMOD View is used to run the air dispersion model, the modeler may choose to include
multiple Source IDs in a single source group in AERMOD if emissions are spread evenly throughout
those sources (e.g., roadway sources).'!

If only the District default source groups will be used, the table of source group names and AERMOD
Source IDs does not need to be completed. However, if multiple sources will be grouped, the table must
be completed. Note that if multiple Source IDs are grouped, the emission rates must be divided by the
number of sources in that group to avoid overestimating the risk from those sources.''

" One exception to this guidance is landfill fugitive emissions modeled in a group of AREA sources. Other
exceptions may also be approved by the District on a case by case basis. For a group of AREA sources, the unit
emission rate of 1 g/s must be divided by the total surface area of all grouped sources, and then apportioned to each
source based on the ratio of its surface area to the total surface area of all grouped sources. Contact the District with
questions about source grouping.
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5.2.3 Device Tables
Include the following tables in the HRA report:
o Device Operation Schedule Table with the following information for each device:
o Device name and identification number (use District device IDs when available)
o Device description

o Number of operating hours per day and per year, including which hours the device
operates in a 24-hour day

o Number of operating days per week, including which days (i.e., Monday through Sunday)
the device operates in a 7-day week

o Number of operating days or weeks per year
o Indicate whether the device is part of the primary function of the stationary source
o HARP 2 Source ID(s) used to model the emissions from the device
e TAC Device Table with the following information for each device:
o Device name and identification number (use District device IDs when available)

o All TACs (with CAS number) emitted by device. See example in Appendix J of this
document.

5.3  Emission Quantification

The information in this section is not required for AB 2588 HRAs with a District-approved Air Toxic
Emission Inventory Plan & Report. Report the following information for each device in table format:

e Emission control equipment and efficiency by source (and by pollutant, if efficiency varies by
pollutant)

e Emission rates for each pollutant, grouped by source, including the following information:
o Device name and identification number
o Pollutant name and CAS number
o Emission factors for each pollutant
o Average annual emissions for each pollutant

o Maximum hourly emissions for each pollutant

5.4 Model Information

The AERMOD Options Table, part of the District’s Modeling Protocol Tables for HRA Report, lists all
the options that are required for the air dispersion modeling. The table includes the District default values
(if applicable), an empty column for the facility’s values, references to the sections of Form-15i with
more information, and a column with additional notes about some of the modeling options. The
completed table must be submitted with the HRA report.

The report should clearly state the following:
e Name and version number of the software used to run the air dispersion and risk assessment

e The date of the health.mdb file used in the HRA
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o The date of the Form-15i used to prepare the HRA
e Selected control options

e List of electronic input/output file names for air dispersion and risk assessment (see Section 5.12
of this document)

5.5 Building Parameters

Parameters for buildings and other structures impacting building downwash must be submitted in
electronic format in the Building Parameters Table (part of the Modeling Protocol Tables for HRA
Report).

5.6 HARP 2 Options Table

The HARP 2 Options Table, part of the District’s Modeling Protocol Tables for HRA Report, lists all the
options that are required for the risk assessment calculations. The table includes the District default
values (if applicable), references to the sections of Form-15i with more information, a column with
additional notes about some of the HARP 2 options and two empty columns: one for the initial value and
one for the final value used in HRA. For most options, the initial and the final value will be identical.
However, some HARP 2 options are dependent on the isopleths of the initial HRA. Therefore, the “Initial
Value” is the value used in the initial HRA (e.g., no FAH option, no fish pathway) and the “Final Value”
is the value used in final HRA (e.g., FAH only for ages greater than or equal to 16 years old, fish pathway
included due to fishable lake in the 1 in a million initial isopleth). The completed table must be submitted
with the HRA report.

5.7 Receptor Placement

In addition to the receptor information included in the AERMOD Options Table and the HRA files,
discuss the receptor grids and justification for the receptor spacing, including a discussion of any refined
grids included for the receptors of interest for refined acute risk, spatial averaging and/or the PMI. The
HRA report should include the following information:

e Onsite Receptors:
o Location shown in aerial photo and UTM coordinates in table
o Description of any onsite receptors (e.g., rental farmhouse, vineyard workers)
o Type of onsite receptor (e.g., residential, worker, pasture, fishable lake, acute only)
e Sensitive Receptors:
o Location shown in aerial photo and UTM coordinates in table
o Name/description of sensitive receptors (e.g., Happy Time Preschool, Sutter Hospital)
o Type of sensitive receptor (e.g., daycare, hospital)
e Discrete Residential and Worker Receptors:
o UTM coordinates in table
o Location shown in aerial photo that identifies each receptor as a resident or worker

For each risk type (i.e., cancer or chronic non-cancer) and receptor type (i.e., MEIR or MEIW) that was
spatially averaged, the domain size and grid resolution must be identified. If a domain other than
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20 meters by 20 meters and/or a grid resolution other than 5 meters was used for the spatial averaging,
supporting documentation must be submitted, as detailed in Appendix C of this document.

5.8 Multipathway Information

If multipathway substances are emitted, identify the exposure pathways analyzed for each receptor. If
receptor numbers at the same location vary for different dispersion runs, include the run name and/or
number and UTM coordinates for each receptor. An example multipathway receptor analysis table is
shown in Table 5.8-1.

Table 5.8-1: Example Multipathway Receptor Analysis

Residential Sensitive Residential Worker

Pathway Rural Receptors Receptors Urban Receptors Receptors

#1-333 #334-346 #347-356 #357-411
Soil X X X X
Dermal X X X X
Mother’s milk X X X
Drinking water
Fish
Homegrown produce X X X
Beef
Dairy
Pig X
Chicken X
Egg X

If multipathway parameters differ by receptor, include this in the HARP 2 Options Table and explain why
in the HRA report. For example, Receptor #1-333 used the HARP 2 default fractions of human diet from
the contaminated source for households that farm, while Receptors #334-346 and 347-356 used the
HARP 2 default fractions of human diet from the contaminated source for households that garden.

Provide justification and documentation for any Tier 2 site-specific inputs (e.g., water intake or animal

grazing assumptions). If any multipathway parameters other than the HARP 2 defaults were used, then
the derivation and data used must be presented. The justification for using Tier 2 exposure parameters

must be clearly presented.

Page 30
HRA Modeling Guidelines — Form-15i

February 2025
Santa Barbara County APCD



5.9

Summary of Results

Present the risk assessment results, including the information shown in Tables 5.9-1 through 5.9-4.

Table 5.9-1: Summary of Cancer Health Risk Results

. Significance
Receptor Receptor | \yrpE (m) | UTMN (m) O Threshold
Type Number (in a million) . o
(in a million)
Offsite PMI NA
Onsite PMI
(if present) NA
MEIR >10
MEIW >10
Sensitive
Receptor(s) =10

Table 5.9-2: Summary of Chronic Non-Cancer Health Risk Results

HRA Modeling Guidelines — Form-15i

Receptor Receptor . Health Significance
Type Number SIB ) | IS | Cnwnial Endpoint(s) | Threshold (HI)
Offsite PMI NA
Onsite PMI
(if present) NA
MEIR >1
MEIW >1
Sensitive ~1
Receptor(s)
Table 5.9-3: Summary of 8-Hour Chronic Non-Cancer Health Risk Results
Receptor Receptor Health Significance
Type el B A el Endpoint(s) | Threshold (HI)
Offsite PMI NA
Onsite PMI
(if present) NA
MEIR >1
MEIW >1
Sensitive ~1
Receptor(s)
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Table 5.9-4: Summary of Acute Non-Cancer Health Risk Results

Receptor Receptor Health Significance
Type Number WINALE (i) | WA ) |- Ao LD Endpoint(s) | Threshold (HI)
Offsite PMI >1
Onsite PMI -
(if present)
MEIR >1
MEIW >1
Sensitive 1
Receptor(s)

5.10 Risk Driver Tables

Present the risk drivers, including the information shown in Tables 5.10-1 through 5.10-14. If many
pollutants are emitted at the facility, and a large number of emitting sources are present, only those that
account for more than five percent of the health risk should be presented in the tables. If only one source
is modeled, the source risk driver tables are not necessary. The District may waive the requirement to
present the risk driver tables on a case-by-case basis.

Table 5.10-1: Cancer Risk by Pollutant at the MEIR

Cancer Risk Percentage
Pollutant Contribution at the Contribution to
MEIR (in a million) Total Cancer Risk
Total 100%
Pollutant A
Pollutant B
Pollutant C

Table 5.10-2: Cancer Risk by Source at the MEIR

Cancer Risk Percentage
Sl:)lfr}c{;)é) Contribution at the Contribution to
MEIR (in a million) Total Cancer Risk
Total 100%
Source X
Source Y
Source Z
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Table 5.10-3: Cancer Risk by Pollutant at the MEIW

Cancer Risk Percentage
Pollutant Contribution at the Contribution to
MEIW (in a million) | Total Cancer Risk
Total 100%
Pollutant A
Pollutant B
Pollutant C

Table 5.10-4: Cancer Risk by Source at the MEIW

Cancer Risk Percentage
SPOI:(;%: ﬁ) Contribption gt j[he Contributi(;gn tp
MEIW (in a million) | Total Cancer Risk
Total 100%
Source X
Source Y
Source Z

Table 5.10-5: Chronic Non-Cancer Risk by Pollutant at the MEIR

Chronic Non-Cancer | Percentage Contribution
Pollutant Risk Contribution at to Total Chronic Non-
the MEIR (HI) Cancer Risk
Total 100%
Pollutant A
Pollutant B
Pollutant C

Table 5.10-6: Chronic Non-Cancer Risk by Source at the MEIR

HARP 2
Source ID

Chronic Non-Cancer
Risk Contribution at
the MEIR (HI)

Percentage Contribution
to Total Chronic Non-
Cancer Risk

Total

100%

Source X

Source Y

Source Z
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Table 5.10-7: Chronic Non-Cancer Risk by Pollutant at the MEIW

Chronic Non-Cancer | Percentage Contribution
Pollutant Risk Contribution at to Total Chronic Non-
the MEIW (HI) Cancer Risk
Total 100%
Pollutant A
Pollutant B
Pollutant C

Table 5.10-8: Chronic Non-Cancer Risk by Source at the MEIW

Chronic Non-Cancer

Percentage Contribution

SPOIII?IIC{:I% Risk Contribution at to Total Chrogic Non-
the MEIW (HI) Cancer Risk
Total 100%
Source X
Source Y
Source Z

Table 5.10-9: 8-Hour Chronic Non-Cancer Risk by Pollutant at the MEIR '?

8-Hour Chronic Non- Percentage Contribution
Pollutant Cancer Risk Contribution | to Total 8-Hour Chronic
at the MEIR (HI) Non-Cancer Risk
Total 100%
Pollutant A
Pollutant B
Pollutant C

Table 5.10-10: 8-Hour Chronic Non-Cancer Risk by Source at the MEIR'*

HARP 2 8-Hour .Chronic Noq— Percentage Contributiqn
Source ID Cancer Risk Contribution | to Total 8-Hour Chromc
at the MEIR (HI) Non-Cancer Risk
Total 100%
Source X
Source Y
Source Z

12 These tables are only required if the 8-hour HI was calculated for residential receptors (i.e., for non-continuously
emitting facilities).
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Table 5.10-11: 8-Hour Chronic Non-Cancer Risk by Pollutant at the MEIW

8-Hour Chronic Non- Percentage Contribution
Pollutant Cancer Risk Contribution | to Total 8-Hour Chronic
at the MEIW (HI) Non-Cancer Risk
Total 100%
Pollutant A
Pollutant B
Pollutant C

Table 5.10-12: 8-Hour Chronic Non-Cancer Risk by Source at the MEIW

HARP 2 8-Hour .Chronic Noq— Percentage Contributiqn
Source 1D Cancer Risk Contribution | to Total 8-Hour Chromc
at the MEIW (HI) Non-Cancer Risk
Total 100%
Source X
Source Y
Source Z

Table 5.10-13: Acute Non-Cancer Risk by Pollutant at the PMI

Acute Non-Cancer | Percentage Contribution
Pollutant Risk Contribution at to Total Acute Non-

the PMI (HI) Cancer Risk
Total 100%
Pollutant A
Pollutant B
Pollutant C

Table 5.10-14: Acute Non-Cancer Risk by Source at the PMI

HARP 2 Acute Nog-Capcer Percentage Contribution
Source 1D Risk Contribution at to Total Acut.e Non-
the PMI (HI) Cancer Risk
Total 100%
Source X
Source Y
Source Z

Additionally, if there is a significant risk at a sensitive receptor or an onsite receptor, risk driver tables are
required for those significant risk receptors. Clearly identify the primary target organ(s) that are impacted
from acute, 8-hour and chronic exposures for sensitive receptors/onsite receptors with a significant risk.
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5.11 Isopleth Maps and Aerial Photos

The user can export the risk results from HARP 2 into isopleth maps in Google Earth or other software
with aerial imagery. Provide separate aerial photo maps showing the following:

e The 1 in a million and 10 in a million residential cancer risk isopleths

e The 1 in a million and 10 in a million worker cancer risk isopleths

e The residential chronic non-cancer hazard index isopleths of 0.1 and 1.0
e The worker chronic non-cancer hazard index isopleths of 0.1 and 1.0

e The residential 8-hour chronic non-cancer hazard index isopleths of 0.1 and 1.0 (if the 8-hour HI
was required to be calculated for residential receptors)

e The worker 8-hour chronic non-cancer hazard index isopleths of 0.1 and 1.0

e The acute non-cancer hazard index isopleths of 0.1 and 1.0
Each map described above should also include the facility boundary and the locations of the PMI, MEIR,
MEIW and sensitive receptors. If any of the isopleths listed above cannot be shown (e.g., if there were no

receptors with a cancer risk equal to or greater than 10 in a million), please state the reason that they are
absent from the maps.

If any of the risk results were spatially averaged, provide zoomed-in aerial photo maps clearly
showing the spatial averaging grid(s) used for the risk analysis.

5.12 Electronic Files
The following files are required to be submitted electronically:
e HRA report (*.pdf)
e Modeling Protocol Tables for HRA Report (*.xlsx)
o Emissions calculations spreadsheet (*.x1sx)
e Air Dispersion Files:
o Surface meteorological data file (*.sfc)
o Profile meteorological data file (*.pfl)
o Digital elevation map files (*.dem)
o AERMAP receptor file (*AERMAP.rec or *.rou)
o AERMAP source file (*AERMAP.src or *.sou)
o BPIP input file (*BPIP.inp or *.bpi)
o BPIP summary file (*.sum)
o BPIP output file (*BPIP.out or *.pro)

o AERMOD input file - for each AERMOD run, if multiple runs were performed
(*AERMOD.inp or *.adi)

o AERMOD output file - for each AERMOD run, if multiple runs were performed
(*AERMOD.out or *.ado)
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o AERMOD error file (*.err)

o Plotfiles for each source group (*.plt)

e Risk Analysis Files:

HARP 2 project file (*INPUT.adm)

Health database (*.mdb)

Ground-level concentration files for each pollutant (*.txt)

HARP 2 emissions file (* IMPORTEMS.csv)

O

@)

O

For each type of risk that was analyzed in the HRA (i.e., cancer risk and chronic, 8-hour and
acute non-cancer risks for residential and worker receptors as applicable):

>
>
>

>
>
>

Input file with GLCs (*GLCList.csv)
HRA input file (*HRAInput.hra)

Output files with risk details (*Risk.csv, *RiskSumByRec.csv, and
*RiskSumByRecBySrc.csv)

Output log file (*Output.txt)
Pathway receptor information (*PathwayRec.csv)

Input file with health values (*PolDB.csv)

Refined acute non-cancer risk file, if applicable (RefinedMaxHISummary.csv) and
POSTFILES used for refined acute non-cancer risk analysis

Spatial averaging files, if applicable:

>

YV V VYV VY

Y V V VY

>

Plot files (*.PLT)

GLC files (*PER.txt)

Cancer input file with GLCs (CANCERSAGLCList.csv)
Cancer HRA input file (CANCERSAHRAInput.hra)

Cancer risk output files (CANCERSACancerRisk.csv,
CANCERSACancerRiskSumByRec.csv, CANCERSACancerRiskSumByRecBySrc.csv)

Cancer output log file (CANCERSAOutput.txt)
Chronic non-cancer input file with GLCs (CHRONICSAGLCList.csv)
Chronic non-cancer HRA input file (CHRONICSAHRAlInput.hra)

Chronic non-cancer risk output files (CHRONICSACancerRisk.csv,
CHRONICSACancerRiskSumByRec.csv,
CHRONICSACancerRiskSumByRecBySrc.csv)

Chronic non-cancer output log file (CHRONICSAOutput.txt)

e Alternative Refined Acute Method (ARAM) files, if applicable:
o Alternate Refined Acute Calculation (*.xlsx)
o Summary of AERMOD Concentrations for ARAM (*.xlsx)
o Lakes” AERMOD View Files for ARAM
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Surface meteorological data file (*.sfc)

Profile meteorological data file (*.pfl)

Digital elevation map files (*.dem)

AERMAP receptor file (*AERMAP.rec or *.rou)
AERMAP source file (*AERMAP.src or *.sou)
BPIP input file (*BPIP.inp or *.bpi)

BPIP summary file (*sum)

BPIP output file (*BPIP.out or *.pro)

AERMOD input file, for each target endpoint (*.adi)
AERMOD output file, for each target endpoint (*.ado)
AERMOD error file (*.err)

YV V.V V V V V V VYV V V V

Plotfiles for Source Group All, for each target endpoint (*.plt)

A\

Lakes-compatible Excel source file for each target endpoint (e.g., Sources Eyes.xlsx)

Google Earth files (*.kml, *.kmz)

If the HRA or HRA report fail to comply with these guidelines, the HRA and HRA report will be
returned, with District comments, to the applicant for revision.
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2015. https://oehha.ca.gov/air/crnr/notice-adoption-air-toxics-hot-spots-program-guidance-
manual-preparation-health-risk-0.

e Santa Barbara County Air Pollution Control District. May 16, 2024. Rule 210.
https://www.ourair.org/wp-content/uploads/Rule210.pdf.

e Santa Barbara County Air Pollution Control District. December 2023. Approved Emission
Factors for Toxic Air Contaminants. https://www.ourair.org/wp-content/uploads/SBCAPCD-
Approved-Emission-Factors-for-TACs.pdf.

e Santa Barbara County Air Pollution Control District. December 2023. Guidelines for Preparing
Air Toxics Emission Inventory Plans and Reports. https://Www.ourair.org/wp-
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Emission Factors.xlsx. https://www.ourair.org/wp-content/uploads/SBCAPCD-Approved-TAC-
Emission-Factors.xIsx.

e Santa Barbara County Air Pollution Control District. Accessed January 13, 2025. Meteorological
Data. http://www.ourair.org/metdata/.

e Santa Barbara County Air Pollution Control District. February 2025. Modeling Protocol Tables
for HRA Report. https.//www.ourair.org/wp-content/uploads/Modeling-Protocol-Tables-for-
HRA-Report-1.xIsx.

o U.S. Census Bureau. Accessed December 28, 2023. DP1: Profile of General Population and
Housing Characteristics — 2020: DEC Demographic Profile. https://data.census.gov/.

e U.S. Environmental Protection Agency. June 1985. Guideline for Determination of Good
Engineering Practice Stack Height (Technical Support Document For the Stack Height
Regulations). https://www.epa.gov/sites/default/files/2020-09/documents/gep.pdf.

e U.S. Environmental Protection Agency. September 1995. User’s Guide for the Industrial Source
Complex (ISC3) Dispersion Models, Volume I — Description of Model Algorithms.
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=0000324F.txt.

e U.S. Environmental Protection Agency. November 9, 2005. 40 CFR Part 51 Appendix W. Federal
Register. https://www.ecfr.gov/current/title-40/chapter-I/subchapter-C/part-51/appendix-
Appendix%20W%20t0%20Part%2051.

e U.S. Environmental Protection Agency. November 2024. AERMOD Implementation Guide.
https://gaftp.epa.gov/Air/agmg/SCRAM/models/preferred/aecrmod/aermod implementation guide

-pdf.

e U.S. Environmental Protection Agency. November 2024. AERMOD Model Formulation.
https://gaftp.epa.gov/Air/agmg/SCRAM/models/preferred/aermod/aermod_mfd.pdf.
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e U.S. Environmental Protection Agency. November 2024. User’s Guide for the AMS/EPA
Regulatory Model (AERMOD).
https://gaftp.epa.gov/Air/agmg/SCRAM/models/preferred/aermod/aermod userguide.pdf.

e U.S. Environmental Protection Agency. Memorandum. November 20, 2024. Release of the
regulatory AERMOD Modeling System (AERMOD, AERMET, and AERMAP), AERSURFACE,
and AERPLOT (Version 24142), and MMIF (Version 4.1.1).
https://gaftp.epa.gov/air/agmg/scram/models/preferred/aecrmod/AERMOD 24142 transmittal me
mo.pdf.

e U.S. Environmental Protection Agency. January 7, 2025. Air Quality Dispersion Modeling —
Preferred and Recommended Models. https://www.epa.gov/scram/air-quality-dispersion-
modeling-preferred-and-recommended-models.

7. Contacts

For questions about the District’s requirements for modeling, contact the District at:

phone: 805-979-8050
email: toxics(@sbcapcd.org

The District does not provide technical support for AERMOD or HARP 2. For questions about HARP 2,
contact CARB at:

phone: 916-324-1342
email: harp@arb.ca.gov

For questions about AERMOD, contact EPA’s Region IX Modeling Contacts:
https://www.epa.gov/scram/air-modeling-regional-contacts
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Appendix A — Variable Emissions Modeling

During some air quality studies, modelers may encounter certain emitting scenarios that warrant the use
of variable emissions modeling. This appendix outlines modeling procedures for non-continuous
operating schedules.

Typically, the air dispersion is run with a unit emission rate of 1 g/s for 24 hours a days, 365 days a year
for an HRA. AERMOD includes options for modeling source emissions that fluctuate over time. With
the variable emissions option, the modeler can select the hours of operation and the emission rate for each
individual source. Emission variations can be characterized across many different periods, including but
not limited to: hourly, daily, monthly and seasonally. If variable emissions are used, the applicant must
submit documentation with the HRA that justifies using that variable emission scenario. The District
may require permit conditions to enforce the operating hours, days, months, etc. selected in the
variable emission scenario.

In order to maintain a consistent emissions inventory for dispersion modeling using HARP 2, certain rules
must be followed. Failure to adhere to the rules discussed in Section A.1 and A.2 below will result in
either generating or depleting inventory from your analysis. The same rules must be followed for air
dispersion runs modeled outside of HARP 2 (e.g., Lakes Environmental’s AERMOD View). (These
rules do not apply to modeling performed for an Air Quality Impact Assessment, which uses actual
emission rates instead of the unit emission rate of 1 g/s.)

See Section 4.2.b, Variable Emissions, of CARB’s User Manual for the Hotspots Analysis and Reporting
program Air Dispersion Modeling and Risk Assessment Tool Version 2 for more information about the
variable emission requirements for HARP 2:
https://ww?2.arb.ca.gov/sites/default/files/classic/toxics/harp/docs2/harp2admrtuserguide.pdf.

A.l Variable Emission Rates for Annual Emissions

Air dispersion modeling for an HRA is typically run using the unit emission rate of 1 g/s for 24 hours a
day, 365 days a year (i.e., 8760 hr/yr). When emissions vary temporally, the annual emissions in
AERMOD are still required to sum to 31,536 kg/vyr (i.e., 31,536 kg/yr =1 g/s * 3600 s/hr * 8760 hr/yr).
Therefore, the emission rate in the variable emissions window must be adjusted accordingly. For
example, the HROFDY (Hour of Day) option allows the user to select the emission rate factor for certain
hours of the day. The total emission rate factor (n) for the entire day is equal to 24 for the Hour of Day
option. Therefore, for a source operating 12 hours a day (from 6AM to 6PM), 365 days a year, the user
should input a factor of 2 for each hour that the source operates; n =2 * 12 =24. The variable emission
rates for this source would be entered as shown in Table A.1-1.

It is important to note that the hours of the day displayed in AERMOD correspond to the hour ending at
the time displayed. Therefore, hour 7 corresponds to the hour from 6AM to 7AM, and hour 18
corresponds to the hour from 5PM to 6PM.
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Table A.1-1: Example Variable Emission Scenario (Hour of Day)

Hour of Day Emlss1l());1 Il}?)tlerFactor Four of Day Emlss1l());1 Il}?)LerFactor
1 0 13 2
2 0 14 2
3 0 15 2
4 0 16 2
5 0 17 2
6 0 18 2
7 2 19 0
8 2 20 0
9 2 21 0
10 2 22 0
11 2 23 0
12 2 24 0

Table A.1-2 shows the emission rate factor for each variable emission option.

Table A.1-2: Variable Emission Options with Emission Rate Factors

Variable Definition Emission
Emission Option Rate Factor
SEASON Seasons n=4
MONTH Monthly n=12

HROFDAY Hour-of-day n=24
WSPEED Wind speed category n==6
SEASHR Season-by-hour n =96
SHRDOW Season by hour-of-day by day-of-week (M-F, Sat, Sun) n =288

SHRDOW?7 Season by hour-of-day by day-of-week (M, Tu, W, Th, F, Sat, Sun) n=2672
HRDOW Hour-of-day by day-of-week (M-F, Sat, Sun) n=72
HRDOW?7 Hour-of-day by day-of-week (M, Tu, W, Th, F, Sat, Sun) n=168

MHRDOW Month by hour-of-day by day-of-week (M-F, Sat, Sun) n =864

MHRODW?7 Month by hour-of-day by day-of-week (M, Tu, W, Th, F, Sat, Sun) n=2,016

A2

When emissions are allowed to vary temporally for any of the conditions described above, a second
dispersion modeling run is required for the maximum hourly emissions (i.e., for the acute non-cancer
risk). Specifically, the user must enter a value of 1 for the times during which the source is emitting and a
value of 0 for the times during which the source is not emitting. HARP 2 includes a checkbox that, if
selected, will create a second AERMOD input file with all variable emission rates set to the correct factor
of 1 for the acute non-cancer risk analysis. If the modeler is using HARP 2 to perform the air dispersion
analysis, this checkbox should be selected. However, if the modeler is using another program to run
AERMOD, they must create and submit two AERMOD input files: one with the variable emission rate
factors described in Section A.1 for creating the period plotfiles and another with all variable emission
rate factors set to 1 for creating the 1-hour plotfiles.

Variable Emission Rates for Maximum Hourly Emissions
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Appendix B — Modeling Specific Source Types

This appendix will be updated with additional source types in the future.

B.1  Gasoline Dispensing Facilities

See District Form-25T (http://www.ourair.org/wp-content/uploads/aped-25T.pdf) for specific modeling
instructions for gas stations.

B.2  Liquid Storage Tanks

Storage tanks are generally of two types—fixed roof tanks and floating roof tanks. In the case of fixed
roof tanks, most of the pollutant emissions escape from a vent, with some additional contribution from
hatches and other fittings. In the case of floating roof tanks, most of the pollutant emissions escape
through the seals between the roof and the wall and between the deck and the wall, with some additional
emissions from fittings, such as ports and hatches.

Approaches for modeling emission impacts from various types of storage tanks are outlined in Sections
B.2.1 and B.2.2 below.

B.2.1 Fixed Roof Tanks

Model a fixed roof tank as a point source (i.e., a stack). The point source location and release height
should represent the tank vent, which is usually in the center of the tank. The tank should also be
represented as a building for downwash modeling. Table B.2.1-1 shows the values that should be entered
for the velocity, diameter and temperature.

Table B.2.1-1: Stack Parameters for Modeling Tanks

Velocity Diameter Temperature
Near zero, Nero zero, Ambient — a value of 0 prompts the
1.e.,0.001 m/s |1i.e., 0.001 m model to use the ambient temperature

There is virtually no plume rise from tanks. Therefore, the stack parameters for the stack gas exit velocity
and stack diameter should be set to near zero for the stacks representing the emissions. In addition, stack
temperature should be set equal to the ambient temperature. This can be accomplished in AERMOD by
inputting a value of 0 for the stack gas temperature.

Note that it is very important for the diameter to be at or near zero. With low exit velocities and larger
diameters, stack tip downwash will be calculated. A very small stack diameter effectively eliminates the
stack tip downwash. Because all downwash effects are being modeled with the building downwash
algorithm, the additional stack tip downwash calculations would be inappropriate.

B.2.2 Floating Roof Tanks

Model a floating roof tank as an area source. The area source inputs should represent the diameter of the
tank and the height of the tank. The tank should also be represented as a building for downwash
modeling if there are nearby point sources that may be affected.

Page B1 February 2025
HRA Modeling Guidelines — Form-15i Santa Barbara County APCD


http://www.ourair.org/wp-content/uploads/apcd-25T.pdf

Appendix C — Spatial Averaging

Spatial averaging is a refinement to a risk assessment. OEHHA approves the use of the spatial averaging
method for risk management decisions; see Section 4.7.3 of OEHHA’s HRA Guidance Manual. It is
performed after the initial risk assessment if the results show a significant cancer or chronic non-cancer
risk. Spatial averaging cannot be used for 8-hour or acute non-cancer risk. It averages the air
concentration over a small area, instead of a single point. This allows the risk assessor to base decisions
on concentrations over an entire residential living area or worksite, instead of a single point. A person,
when home, will not spend all their time at one location within their residence. Instead, residents spend
time throughout their living areas. Likewise, some workers, like agriculture field workers, may spend
time in various locations throughout their work day.

Spatial averaging may also be used for the pathway receptors in multipathway analyses. Spatially
averaging the deposition concentrations provides a better estimate by evaluating the entire area rather than
using a single point. For example, using spatially averaged deposition concentrations over pasture land
accounts for cows grazing the entire pasture instead of just one point on the pasture.

C.1 Nested Grid Size

C.1.1 Residential and Sensitive Receptors

Use a domain size of 20 meters by 20 meters with a grid spacing resolution of equal to or less than five
meters for a residential or sensitive receptor. This domain represents an area that is approximately the
size of a small urban lot.

If part of the domain is outside of the receptor’s property boundary (e.g., domain covers part of two
parcels), the points outside of the receptor’s property must be omitted. If the risk results with the omitted
grid points are above significance thresholds, then the grid may be repositioned so that the full 20-meter
by 20-meter domain is only on the receptor’s property.

Although a domain size of 20 meters by 20 meters is generally appropriate for residential and sensitive
receptors, there may be cases where that size is considerably larger than the receptor’s actual living area.
If the District finds that the modeled domain size is not representative of the area where the receptor
spends time, the District may require a smaller domain size or not allow spatial averaging.

C.1.2 Worker Receptors

Worker locations (i.e., the MEIW) may also be a candidate for spatial averaging. However, spatial
averaging is not applicable for workers stationed at the same location during the majority of their daily
work shift (e.g., desk/office workers). In this situation, the traditional method of using a single location
and corresponding modeled concentration must be used. If the worker location is a candidate for spatial
averaging, submit documentation identifying that no workers are stationed at the same location during the
majority of their daily work shift.

A domain size of no larger than 20 meters by 20 meters with a grid spacing resolution of equal to or less
than five meters is recommended for a worker receptor. A larger grid size may be used for a worker
receptor if the workers routinely and continuously move throughout the worksite over a space greater than
20 meters by 20 meters. Documentation supporting the larger domain must be submitted to the District
for approval for any worker domain larger than 20 meters by 20 meters. This documentation must
include showing the area where each worker routinely performs their duties and the percentage of time
spent in those areas, for all workers. The final domain size should not be greater than the smallest area of
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worker movement. Other considerations for determining domain size and grid spacing resolution may
include an evaluation of the concentration gradients across the worker area. A fine grid spacing (i.e., five
meters) must be used within the domain to obtain a representative concentration across the area of
interest.

C.1.3 Pasture and Waterbody Receptors

The District recommends using spatial averaging over a deposition area (e.g., a body of water used for
fishing, a pasture used for grazing) for a multipathway analysis. Alternatively, the simplified approach of
using the concentration at the centroid, a specific point of interest, or the PMI location for an area being
evaluated for non-inhalation exposures is acceptable for use in the HRA. However, evaluating deposition
concentrations over pasture land, or a water body for multipathway exposure scenarios using spatial
averaging could give more representative estimates of the overall deposition rate.

If spatial averaging will be done, follow the steps in Section C.3 below. When using spatial averaging
over the deposition area, determine the proper domain size by ensuring it includes all reasonable areas of
potential deposition. The size of the area of interest (i.e., pasture or water body) should be identified and
used for the modeling domain.

A reasonably fine grid spacing must be used within the domain to obtain a representative concentration
across the area of interest. One way to determine the grid spacing resolution is to include an evaluation of
the concentration gradients across the deposition area. The HRA report shall support all assumptions
used, including, but not limited to, documentation of the deposition area (e.g., size of the pasture or water
body, maps, representative coordinates, grid spacing resolution, concentration gradients). The size of the
domain and grid spacing resolution is subject to approval by the District.

C.2 Tilted Grids

The dominant plume centerline is sometimes tilted from the cardinal directions. If the nested grids for
spatial averaging are placed along the cardinal directions, the results may underestimate a spatial average
centered on the dominant plume centerline. Tilting the nested grid to coincide with the dominant plume
centerline can provide a more accurate value of the spatial average. A tilted polar grid is easier to
implement than a tilted rectangular grid. The domain of the polar receptor field should be limited to a
15-meter radius.

See Appendix C-5 — Tilted Spatial Averaging, of OEHHA’s Technical Support Document for Exposure
Assessment and Stochastic Analysis dated August 2012 for guidance on creating tilted grids:
http://oehha.ca.gov/media/downloads/crnr/appendixc2012.pdf.

C.3  Spatial Averaging Instructions

OEHHA'’s spatial averaging directions are available in Section 4.7.3.1 of OEHHA’s HRA Guidance
Manual and are included below, with modifications for use in Santa Barbara County:

1. Create an initial nested grid with five meter spacing centered on the receptor of interest (e.g.,
PMI, MEIW, MEIR). The initial nested grid should extend out the length of the original grid
spacing in each of the cardinal directions. For example, if the original grid spacing was 100
meters, the nested grid should extend 100 meters to the north, south, east and west from the center
of the receptor of interest.

2. After the initial nested grid is created, rerun the dispersion and risk modules. Determine the new
PMI of the nested grid. If necessary, create an additional nested grid(s) centered on the new PMI
with a finer grid spacing (i.e., less than five meters) to determine the final PMI. To achieve this,
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two or more modeling runs with successively finer nested grid resolutions may be needed to find
the final location where the nested grid that will be used for spatial averaging will be placed.

Center the spatial average nested grid on each receptor’s location of interest (i.e., final PMI of
nested grid) determined in Step 1. Limit the nested grid to no larger than 20 meters by 20 meters
or 400 square meters for residential or sensitive receptors. Note if a portion of the centered and
nested grid falls within the facility boundary and the receptor location of interest is outside of the
boundary, then adjustments to the nested grid to obtain the spatially-averaged risk for the offsite
receptor are reasonable. This may be done by deleting any onsite grid points so that only the
offsite grid points surrounding the receptor are used in the spatially averaged concentration. If
additional risk refinement is required, reposition the nested grid to cover 400 square meters of
off-boundary area surrounding the residential or sensitive receptor. The grid resolution spacing
should be no greater than five meters for residential, sensitive, and work receptors. With a five
meter grid resolution, the 20 meter by 20 meter domain will result in 25 receptors. The size and
placement of the domain and the resolution of points are subject to approval by the District. See
Sections 4.7.3.1.2 and 4.7.3.1.3 of OEHHA’s HRA Guidance Manual for additional discussion on
domain sizing and grid spacing at worksites, pastures, and water bodies.

Some configurations of source activity and meteorological conditions result in a predominant
downwind plume center line that is significantly askew from one of the four cardinal directions.
In this case, a tilted nested grid may be necessary to coincide with the dominant plume centerline.
Section C.2 above has additional information on tilted grids.

After specifying the grid, AERMOD must be rerun and GLCs must be calculated for all receptors
in the spatial averaging analysis.

Calculate the risk in HARP 2 for all receptors in the spatial averaging analysis. In Excel, open
the risk .csv file created by HARP 2 and average the risk results to obtain the spatially-averaged
risk result.

Document and include all methods, assumptions, data, maps, and files used in the spatial
averaging analysis and clearly present this information in the risk assessment report.

Note that HARP 2 has a Spatial Averaging Risk section within the Risk Analysis tab that allows the user
to easily perform spatial averaging for cancer and chronic non-cancer risk analyses if the original air
dispersion modeling was run in HARP 2 (pathway spatial averaging of water bodies and pastures is
accomplished under the Import/Calc GLCs tab by selecting the option “Get average concentrations from

NETID

for the corresponding pathway). However, the user also has the option to create a spatial

averaging grid in another user interface, such as AERMOD View, then import the plotfiles and perform

the risk
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analysis in HARP 2, as long as the procedures described in this Appendix are followed.
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Appendix D — Default DICE Stack Parameters

The table below contains default stack parameters for stationary diesel-fired internal combustion engines
(DICE). These default parameters were developed by the California Air Pollution Control Officers
Association (CAPCOA) and the California Air Resources Board (CARB) as documented in their July
2024 Non-Vehicular Diesel Engine Risk Assessment Guidance, available here:
https://ww2.arb.ca.gov/sites/default/files/classic/ab2588/2024%20DICE%20Screening%20Ri1sk%20Guid

elines.pdf. Stack data was provided by six air districts in California for a total of 5,190 diesel engines; the
engines were divided into 19 horsepower classes and the median stack parameter values for each
horsepower class were selected. These default stack parameters are only to be used when engine-
specific data is unknown. If the release type is unknown, a capped stack should be assumed.

Table D-1: Default Stationary DICE Stack Parameters

Engine Size Stack Temp Stack Inner Release Height Exit Velocity
(bhp) (K) Diameter (m) (m) (m/s)
<50 813 0.06 2.1 47.1
51-100 797 0.07 2.4 56.9
101-150 755 0.09 2.4 53.0
151-175 795 0.10 2.4 46.9
176-200 761 0.10 2.9 55.5
201-275 780 0.11 3.0 56.4
276-300 789 0.13 3.0 57.4
301-400 780 0.13 3.0 63.9
401-500 770 0.15 3.1 59.4
501-600 786 0.15 34 69.8
601-750 764 0.20 3.7 57.8
751-825 755 0.20 3.7 55.8
826-1150 775 0.25 3.8 53.5
1151-1500 750 0.25 43 52.2
1501-1850 751 0.30 4.9 57.4
1851-2500 750 0.36 53 51.8
2501-3500 747 0.46 6.1 45.1
3501-4500 753 0.51 7.6 45.6
>4500 786 0.58 7.6 40.0
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Appendix E — Health Risk Calculation and Rounding Policy

This policy provides guidance on how to calculate and round health risk values when comparing them to
the District’s Air Toxics Significant Risk Thresholds for risk management decisions.

Background:

In June 1993, the Santa Barbara County Air Pollution Control District’s Board of Directors (District’s
Board) adopted health risk notification levels. Risk reduction thresholds were adopted by the District’s
Board on September 17, 1998. These risk reduction thresholds were set at the same level as the public
notification thresholds. The risk notification and reduction levels are as follows:

Significance Threshold

Cancer Risk: =10 per million
Chronic Non-Cancer Risk: >1.0

8-Hour Chronic Non-Cancer Risk: >1.0

Acute Non-Cancer Risk: >1.0

Policy:

The following procedure is used to calculate and round the health risk values:

e (Calculate toxic emissions as accurately as possible, without rounding during the calculation
procedure.

e Input the calculated toxic emissions into the HARP modeling program without any rounding or
truncating.

e Calculate the cancer, chronic non-cancer and acute non-cancer health risk values using the HARP
2 modeling program.

e Round the calculated risk values to the nearest tenth (first decimal place).
o Ifthe digit in the hundredths (second decimal) place is 4 or less, round down.
o Ifthe digit in the hundredths place is 5 or greater, round up.

e Compare the rounded calculated risk values to the District’s significant risk thresholds above for
risk management decisions. Examples:

o A hazard index of 1.049 rounds to 1.0 and is below the District’s significant risk threshold
(i.e., passes the HRA).

o A hazard index of 1.050 rounds to 1.1 and is above the District’s significant risk threshold
(i.e., fails the HRA).

o A cancer risk of 9.96/million rounds to 10.0/million and is above the District’s significant
risk threshold (i.e., fails the HRA).
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Appendix F — Placement of Portable Equipment

Modeling portable equipment presents the challenge of determining the appropriate locations to model the
equipment and distributing emissions to these locations in a representative and health protective manner.
Ideally, records would indicate the location of the equipment and the time spent at each location. This
allows the modeler to ensure that long-term and short-term impacts at each location are included in the
analysis. If detailed records are not kept, or the equipment has not yet been installed, health protective
assumptions can be made as discussed below.

If portable equipment operates at specific locations on a consistent schedule, the portable equipment’s
emissions can be modeled at multiple locations using an appropriate variable emission scenario for each
AERMOD source. More information on variable emissions modeling can be found in Appendix A of this
document.

If there is no consistent operational schedule for the portable equipment, use the following methodology
to apportion the emissions:

1. The average annual emissions should be distributed evenly throughout all locations where the
equipment emits throughout the year.

2. When determining the acute non-cancer risk, the HRA should first be run with the maximum
hourly emissions from any portable equipment set to zero. After the point of maximum impact
(PMI) is determined, a second analysis should be performed with the maximum hourly emissions
for all portable equipment assigned to the closest location to the PMI that the equipment operates.

3. [Ifthere is concern that emissions from the portable equipment may drive the acute non-cancer
risk, a third acute non-cancer risk analysis should be performed. In this analysis, the portable
equipment should be placed at the location closest to the property boundary that it operates. The
acute HI at the PMI from this run should be compared to the acute HI at the PMI for the second
analysis described in Step 2, with the higher of the two values reported as the PMI.

An example of the methodology described above is well drilling at an oil and gas facility. In this
example, a total of 50 wells will be drilled over a 10-year period:

1. One volume source is modeled at each well location. The average annual emissions for each
volume source are equal to the total well drilling emissions over the lifetime of the project
divided by 10 years and by 50 wells.

2. Next, the acute non-cancer risk is analyzed without any maximum hourly emissions from well
drilling. The PMI for this initial analysis is determined, and then the maximum hourly emissions
from well drilling activity are assigned to the well located closest to the PMI, as there will be only
one drilling rig in operation at a time. This well is located approximately 300 meters from the
property boundary. The second analysis shows the resulting acute HI at the PMI is 0.68.

3. Additionally, an acute non-cancer risk analysis is performed with the maximum well drilling
hourly emissions assigned to the well located closest to the property boundary, which is
approximately 60 meters from the property boundary. The resulting acute HI at the PMI in this
third analysis is 0.53. Therefore, the reported acute HI is the PMI from the second analysis, 0.68.
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Appendix G — Source-Receptor Distance Policy for Acute Risk

When receptors are located at a close distance to an emitting source, the results of the air dispersion
model have a higher level of uncertainty. For that reason, the District allows a 20 meter minimum
source-receptor distance for acute non-cancer risk on a case-by-case basis. Receptors at locations where
an actual person is not expected to be located for at least an hour may be omitted from the HRA if the
risk-driving source is within 20 meters of the receptor. However, the District will not apply the minimum
source-receptor distance policy on any land parcels with a sensitive receptor (e.g., sidewalk of hospital,
school parking lot).

To request the use of this policy, use the following procedure:

1. Conduct the HRA or HRA screening without any minimum source-receptor distance (i.e., include
all receptors in the risk analysis).

2. If an offsite receptor has an acute HI greater than 1, determine if it is within 20 meters of the risk-
driving source. If it is within 20 meters of the risk-driving source, proceed to Step 3. Otherwise,
the receptor is not eligible for this policy.

3. Inthe HRA report, provide a list of proposed receptors to be omitted from the analysis along with
the information listed below.

e Acute HI for each proposed receptor

e UTM coordinates for each proposed receptor

e Risk driving source and percent of contribution to acute HI
e Distance from proposed receptor to risk driving source

e Description of area surrounding each proposed receptor

e Aecrial photo showing the source location and the proposed receptor locations
An example of the required information is shown in Table G-1 below.

Table G-1: Example Data for Omitting Acute Receptors
within the Minimum Source-Receptor Distance

Proposed Acute UTM Risk Percentage of Distance to Description of
Acute HI Coordinates Driving Contribution Risk Driving Surrounding
Receptor No. (m) Source to Risk Source (m) Area
E 733054.3, STCK1 o Rugged steep
1015 L7 1 'N'3850674 | (Boiler 1) 87.2% 6 terrain
E 725597.0, STCKS o Driveway of
907 121 3846560 | (Tank 3) 76.5% 18 parking lot

After the District reviews your request along with the HRA report, the District will notify you if your
request was approved or denied. If your request is denied, a revised HRA report will be required. If your
request is approved, additional receptors may be required to be placed outside of the minimum
source-receptor distance at the District’s discretion.

Risk management decisions for long-term risk are based on actual residential and worker receptors, and
are therefore not affected by this policy.
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Appendix H — Alternative Refined Acute Method (ARAM)

Running the refined acute analysis for a single receptor in HARP 2 can take hours or even days for a large
project, a facility with hundreds of emitting sources and thousands or tens of thousands of receptors. In
situations where there are dozens or hundreds of receptors with a simple acute risk greater than one, using
HARP 2 to calculate the refined acute risk is unfeasible. The alternative refined acute method (ARAM)
significantly reduces the run time required to calculate the refined acute risk. ARAM uses normalized
emission rates directly in AERMOD, accounting for each pollutant’s REL and target endpoints, to
determine the refined acute risk for all receptors simultaneously.

H.1 Simple Acute Risk Methodology in HARP 2

To calculate the simple acute risk, HARP 2 assumes that the relative concentration, 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 HARP 2 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 ground level
concentration (GLC). HARP 2 then adds the GLCs from all sources together at each receptor as if they
had all occurred at the same time. The simple acute risk is calculated from this approximated GLC.

To further explain, each receptor has one GLC of each pollutant included in the acute analysis. For the
simple acute risk, the GLC is calculated from the summed maximum X/Q values. For example, consider
a facility with three sources that each emit hydrogen sulfide and xylene. Each receptor in the analysis
will have a GLC of hydrogen sulfide and a GLC of xylene that varies in time based on the meteorological
data. For the simple acute risk, the GLC of hydrogen sulfide at a receptor is the sum of the maximum
X/Q of the three sources, multiplied by the maximum hourly emission rate of hydrogen sulfide from those
three sources. Similarly, the GLC of xylene at a receptor, is the sum of the maximum X/Q of the three
sources, multiplied by the maximum hourly emission rate of xylene from those three sources.

The hazard quotient (HQ) is calculated by dividing the GLC by the reference exposure level (REL) for
each pollutant. If a receptor is exposed to multiple pollutants that target the same organ system or
endpoint, then the HQs for the individual pollutants are summed to obtain a Hazard Index (HI) for that
target organ. For example, for Receptor A, if the HQ for xylene is 0.4 and the HQ for hydrogen sulfide is
0.3, then the HI at Receptor A is 0.7, as both pollutants have a target endpoint of the nervous system. The
only acute target organ for hydrogen sulfide is the nervous system, but xylene also has target organs of
eyes and the respiratory system. Therefore, the dominant pathway for the analysis would be the nervous
system since it creates the largest HI.

H.2  Refined Acute Risk Methodology in HARP 2

The refined acute risk method in HARP 2 considers the temporal variation of X/Q to calculate the GLCs.
The refined acute risk calculation in HARP 2 uses the hourly X/Q and the maximum emission rates from
each source to calculate an hourly GLC from each source for each hour at a specified receptor. For each
hour, the GLCs from all sources are added together to get the total GLC at that hour at the specified
receptor. From this, the refined HQs and then the refined acute Hls are calculated for the specified
receptor at each hour. HARP then locates the maximum HI over the time (i.e., meteorological period)
considered for the analysis. This approach accounts for the fact that the X/Q from different sources will
not necessarily be at their maximums at the same time, and may produce a lower estimate of acute risk
than the screening approximation (i.e., simple acute method).
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H.3 Alternative Refined Acute Risk Method

ARAM uses the air dispersion model (AERMOD) with normalized emission rates that account for each
pollutant’s REL and target endpoints, avoiding the need to run the refined acute analysis within HARP 2.
To calculate the normalized hourly emission rate from each source, the maximum hourly emission rate (in
grams per second) of each pollutant emitted from that source is divided by its corresponding acute REL,
and then multiplied by a temporary scaling factor of 1,000 (to avoid any loss of data from low emission
rates). When two or more acute pollutants are emitted by a single source, the normalized emission rates
are summed and then assigned to applicable acute target organs to arrive at the source-specific acute
target organ normalized emission rates. Separate refined acute modeling runs (AERMOD dispersion
runs) are then conducted for each of the applicable acute target organs. When these normalized emissions
rates are input into AERMOD, the 1 hour “concentration” output from AERMOD is the refined acute
hazard index for that specific target organ. The maximum 1 hour AERMOD results for each target organ
are then compared for each receptor to determine the highest value and the dominant endpoint. The
highest value is the refined acute hazard index for that receptor.

H.4 ARAM Procedure using Lakes Environmental’s AERMOD View

1. Set up the air dispersion run in Lakes Environmental’s AERMOD View (Lakes), including source
information. The set-up of the project file should be identical to that of the cancer risk, chronic non-
cancer risk and simple acute risk, excluding variable emissions. Variable emissions scenarios do not
need to be entered at this step and are addressed in Step 7 below.

2. Export the sources from Lakes (as shown below) to an Excel file titled *Sources.xlsx. Use this source
ID order from the Lakes *Sources.xlsx file in steps 3 through 6 below.

Tl AERMOD View 9.6.1 - Model: AERMOD - [C:\Lakes\AERMOD View\Tajiguas_AQIA_ATC14500_0024 Tajiguas_ACIA_ATC14500_002.isc]
File Model Edit View Import Export Data Run  Output Risk AERMAP  Multimedia Tools Help

g3y o=, ' BEeHDO

MNew Open Print Ru STE L Output | Buiding  Terrain | Options | Reports 3D View

Output Type: | Concentration Sourcys...

734000 736000 738000 760000

@@E I.{_LH_A"_}I Buildings... FSTI TTTT  HHHH H H I T A  I AO

Buildings / Stacks to DXF...

=[] Group: ALL
%j:z—r Plant Boundaries... . ” /: e
i b 1-HR(DTHIGALLPLT) _ 4 -3 ~§ - t
200 Pathway to File e eSS ORI
| e# 1-HR(01H2GALLPLT) Plotfile to Surfer.. Ao oo oL\ e el g
-] 3RD _ o | -
| be® 1-HR (01HIGALLPLT) R FEERE TR )+ |
J-[_]4TH Google Earth... i = / 1 ;
e ® LHRIHECA L PIT) . = ; el SN S

3. The District’s spreadsheet for calculating the normalized emission rates for ARAM, titled Alternate
Refined Acute Calculation Template.xlsx, is available at: https://www.ourair.org/wp-
content/uploads/Alternate-Refined-Acute-Calculation-Template.xlsx. Open this spreadsheet and
confirm the pollutant risk data (acute RELs and applicable target endpoints) in the Pollutant Health
Data tab are current. A screenshot is shown on the next page. The Consolidated Table of
OEHHA/ARB Approved Risk Assessment Health Values is available here:
https://ww2.arb.ca.gov/resources/documents/consolidated-table-oehha-carb-approved-risk-
assessment-health-values.
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B H S A s Acute Calculation Termpl Bxcel ? = -
HOME | INSERT  PAGELAYOUT  FORMULAS DATA  REVEW  VIEW  ACROBAT Robin. Cob
B . Calibri R - EwepTat General - 7 [Normal 8ad Good Neutra [Golamtion ] -] E= B I é:;tfw “Ay ik
e o omapamer B T U Tl DA o I SR ] é‘:'n"da\g;n;\v Formats: I ] = Input Note <) et Ddete Format T " Sotes Find &
Cipbonra s ront = Algnment 5 mer s ses cans cating
AL - S || pollutant
A 5 c o e v s " ! , 3 . M N ° e a
1 | ooitutant o Acute Endpoints
2 REL cv NS IMMUN KIDNEY GILV REPRO/DEVEL RESP SKIN EVE BONE/TEETH ENDO BLOOD ODOR GENERAL
3 75070]_a70 0 o o o o 0 1 o 1 o o o o 0
4 [Acrolein 10702825 0 o o o o 0 1 o 1 o o o o 0
5 Acrylicacid 79107| 6000 0 0 o 0 0 o 1 0 1 0 o 0 0 o
5 [Ammonia Toea417] 3200 0 o o o o 0 1 o 1 o o o o 0
7 |Arsenic and compounds (inorganic) 1016] 0.2 1 1 o 0 0 1 0 0 0 0 o 0 0 0
& [Arsine Treai| 02 1 1 o o o 1 o o o o o o o 0
o [Benzens Taz2| 27 0 o T o o 1 o o o o o 1 o 0
10 Benzyl chloride 100447 240 0 0 o 0 0 o 1 0 1 0 o 0 0 o
11 Lo-butadiene 106920 600 o o o o o 1 o o o o o o o o
12 [Caprolactam 105602 50 0 0 o 0 0 o 0 0 1 0 o 0 0 o
1= Carbon disulfide 10| _eonn o T o o o 1 o o o o o o o o
14 Carbon monoxide G30080] 23000 1 o o o o 0 o o 0 o o o o 0
15 Carbon tetr 56235| 1900 1] 1 ] 0 1 1 0 0 0 0 ] 0 0 ]
16 |Carbonyl sulfide 463581| 660 0 1 o 0 0 o 0 0 0 0 o 0 0 o
17 Chlorine 7782505 210 o 0 o 0 0 o 1 0 1 0 o 0 0 o
18 Chloroform 67663 150 o 1 o 0 0 1 1 0 0 0 o 0 0 o
19 Chloropicrin 76062 29 0 0 o 0 0 o 1 0 1 0 o 0 0 o
20 ‘Copper and compounds 7aaos0s| 100 o o o o o o 5 o o o o o o o
21 Cyanide compounds (inorganic) 57125 340 0 1 o 0 0 o 0 0 0 0 o 0 0 o
22 [ydrogen cyanide (Rydrocyanic acid) 7508 240 o 1 o o o o o o o o o o o o

4,

Use the Source Emissions tab of the Alternate Refined Acute Calculation Template.xlsx to calculate

the Endpoint-Specific Normalized Emission Rate for each source/pollutant combination. To ensure
the emission rates are assigned to the correct source, use the Source ID order shown in

*Sources.xlsx. Example screenshot shown below.

a.

Enter the source ID, pollutant ID and maximum hourly emissions in 1b/hr in the Source Emissions

tab. The pollutant ID must use the same formatting as the pollutant ID shown in Pollutant Health
Data tab (i.e., no hyphens). This formatting is consistent with the pollutant ID formatting in the

HARP 2 CSV emissions file.

Repeat for every source ID and pollutant. If more than 10,000 rows are needed, the formulas in

the spreadsheet must be manually edited. Contact the District for assistance in adding formulas to

this spreadsheet.

A B 3 D E F G H 1K L M N © P Q R s T U X Y z A A8
Table notes:
* Ifthe user needs to enter data past row 10,000 i this tab, formulas in this spreadsheet will need to be edited. Contact the toxics engineer for help.
“* The pollutant name will be shown in column € if the pollutant ID entered in column B corresponds to a pollutant with an acute REL. If the pollutant does not have an acute REL, column E will say "No Acute REL."
++ The normalized emission rate is multiplied by 1000 to avoid reducing the emissions to such low values that they are not counted in AERMOD.
== The totals shown in row 6 will be highlighted in green if they match the totals in the AERMOD Emission Ratestab; they will be shown in orange if the totals do not match.
Total**** 0.00E+00 1.74E+00 1.88E+00 0.00E+00 0.00E+00 8.76E-01 |
Source Maxkourly [ Max Hourly | Normalized Applicable Endpoints Endpoint-specific Noj
pollutantID |  Emissions Pollutant Name=* AcuteREL | Emissions | Emission Rate REPRO/| BONE/] REPRO/
o Match B CV [ CNS|IMMUN| KIDNEY| GILV RESP | SKIN| EVE ENDO |BLOOD|ODOR|GENERAL|  CV | CNS | IMMUN | KIDNEY | GILY
(Ib/hr) (&/s) | (g/s per pg/m)*== DevEL TeETH DEvEL
S001 | 7783064 0.000036 | 33 Hydrogen sulfide 42 [a53592606] 0000107998 | 0 [ 1] o0 o [o] o oJofo[ oo o 0 0__|0.00e+00]1.08€-04] 0.00£+00]0.00E+00 [ 0.00E+00| 0.00E+00
5001 100414 6.72E-08 N/A No Acute REL N/A 8.46705E-09 0 N/A[N/A| N/A | N/A |N/A| N/A | N/A|N/A|N/A| NfA | N/A | N/A | N/A | N/A |0.00E+00 |0.00E+00] 0.00E+00|0.00E+00 | 0.00E+00| 0.00E+00 )
soo1 | 108883 | 0.000000533 | 67 Toluene 37000 |6.71568E 08| 181505e03 | o | 1| o o [o] 1 1lof[1[ o o] o [ 0 |0.00e+00]1.82-05]0.00+00]0.00E+00|0.00E+00| 1.82E-09
S001 | 1330207 912608 | 75 Xylenes 22000 | 11491608 | 522318E0 | 0 | 1| 0 o [o] o F I I T A ) [ 0__|0.00£+00|5.226-10] 0.00£+00] 0.00E+00 | 0.00E+00| 0.00E+00 | §
001 71432 000000156 | o9 Benzene 27 |196557607| 727987606 |0 |0 | 1 o [o] 1 olofol[ o o1 o 0 |0.005+000.00e+00] 7.28¢-06 | 0.00E+00 | 0.00E+00 | 7.28 06
S001 | 7664417 | 0.000582993 | 6 Ammonia 3200 [ 7.34558£05| 229549505 | 0 | 0| 0 o [o] o F I S T A ) [ 0__|0.00+00 |0.00£+00] 0.00€+00] 0.00E+00 | 0.00E+00| 0.00E+00| 4
001 91203 6.14E-08 N/A No Acute REL N/A 7.73626E-09 [ N/A[N/A| N/A | N/A |N/A| N/A | N/A|N/A|N/A| NfA | N/A | N/A | N/A | N/A |0.00E+00|0.00E+00] 0.00E+00|0.00E+00 | 0.00E+00| 0.00E+00 )
S002 | 7783064 0.000036 | 33 Hydrogen sulfide 42 |a53592606] 0000107998 | 0 [ 1| o o [o] o oJofol oo o [ 0__|0.00£+00|1.08€-04] 0.00£+00] 0.00E+00 | 0.00E+00| 0.00E+00
5002 100414 6.72E-08 N/A No Acute REL N/A 8.46705E-09 0 N/A[N/A| N/A | N/A |N/A| N/A | N/A|N/A|N/A| NfA | N/A | N/A | N/A | N/A |0.00E+00 |0.00E+00] 0.00E+00|0.00E+00 | 0.00E+00| 0.00E+00 )
s002 | 108883 | 0.000000533 | 67 Toluene 37000 |6.71568E 08| 181505e03 | o | 1| o o [o] 1 1lof[1[ o o] o [ 0 |0.00e+00]1.82-05]0.00+00]0.00E+00|0.00E+00| 1.82E-09
S002 | 1330207 912608 | 75 Xylenes 22000 | 11491608 | 522318E0 | 0 | 1| 0 o [o] o F I I T A ) [ 0__|0.00£+00|5.226-10] 0.00£+00] 0.00E+00 | 0.00E+00| 0.00E+00 | §
5002 71432 000000156 | o9 Benzene 27 |196557607| 727987606 |0 |0 | 1 o [o] 1 olofol[ o o1 o 0 |0.005+000.00e+00] 7.28¢-06 | 0.00E+00 | 0.00E+00 | 7.28 06
S002 | 7664417 | 0.000582993 | 6 Ammonia 3200 [ 7.34558£05| 229549505 | 0 | 0| 0 o [o] o F I S T A ) [ 0__|0.00+00 |0.00£+00] 0.00€+00] 0.00E+00 | 0.00E+00| 0.00E+00| 4
5002 91203 6.14E-08 N/A No Acute REL N/A 7.73626E-09 [ N/A[N/A| N/A | N/A |N/A| N/A | N/A|N/A|N/A| NfA | N/A | N/A | N/A | N/A |0.00E+00|0.00E+00] 0.00E+00|0.00E+00 | 0.00E+00| 0.00E+00 )
S003 | 7783064 0.0000235 | 33 Hydrogen sulfide 42 [422093:06| 0000100438 | 0 [ 1] o0 o [o] o oJofol oo o [ 0__|0.00£+00|1.00E-04] 0.00£+00] 0.00E+00 | 0.00E+00| 0.00E+00
5003 100414 0.00000111 | N/A No Acute REL N/A 1.39858E-07 0 N/A[N/A| N/A | N/A |N/A| N/A | N/A|N/A|N/A| NfA | N/A | N/A | N/A | N/A |0.00E+00 |0.00E+00| 0.00E+00|0.00E+00 |0.00E+00|0.00E+00 )
s003 | 108883 0.00000281 | 67 Toluene 37000 | 354054E 07| 956902603 |0 | 1| o o [o] 1 1lof[1[ o o] o [ 0 |0.006+00]5.576-09] 0.00+00]0.00E+00|0.00E+00[ 5.57€-09
5003 110827 0.00000126 | N/A No Acute REL N/A 1.58757E-07 0 N/A[N/A| N/A | N/A |N/A| N/A | N/A|NJA|N/A| NfA | N/A | N/A | NfA | N/A |0.00E+00 |0.00E+00] 0.00E+00|0.00E+00 |0.00E+00| 0.00E+00 )
s003 | 1330207 | o0.00000245 | 75 Xylenes 22000 [33734E07| 142607608 |0 | 1| o o [o] o 1lof[1[ o o] o [ 0 |0.00e+00|1.43-08] 0.00£+00] 0.00£+00| 0.00E+00| 0.00E+00
5003 67561 0.0000475_| 37 Methanol 28000 [ 5.98489E 06| 21374607 | 0 | 1| 0 o [o] o olofol o o]0 [ 0__|0.00£+00|2.14£-07] 0.00£+00] 0.00E+00 0.00E+00| 0.00E+00 | f
5003 71432 0.0000028 | 39 Benzene 27 |352794607| 130664605 |0 [0 | 1 0o [of 1 oJofofl oo 1 0 0 |0.00£+00]0.006+00] 1.316-05[0.00E+00[0.00E+00[ 1.326-05
5003 91203 0.000000509 | N/A No Acute REL N/A 6.41329E-08 0 N/AIN/A| N/A | N/A |N/A| NJA | N/A|NJA|N/A| NfA | N/A | N/A | N/A | N/A |0.00E+00 |0.00E+00| 0.00E+00|0.00E+00 |0.00E+00| 0.00E+00 )

5. Use the AERMOD Emission Rates tab of the Alternate Refined Acute Calculation Template.xlsx to

calculate the Emission Rate for AERMOD Run for Each Endpoint. Use the Source ID order shown
in *Sources.xlsx. The normalized emission rates shown in the AERMOD Emission Rates tab on the
Alternate Refined Acute Calculation Template.xlsx are multiplied by 1000 to ensure low values are
not rounded to zero in AERMOD. This requires that the AVERAGE CONC results from the

AERMOD plotfiles must be divided by 1000 to correctly represent the HI, as described in Step
10 below.
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Table notes:

* If the sum in row 7 is 0 for any endpoints, an AERMOD run does not need to be conducted for those endpoints, and the endpoints will be shown in strikethrough font
in row 10. The endpoints for which AERMOD must be run are highlighted in blue in row 10.

** Enter each unique Source ID in column A (they do not have to be in numerical/alphabetical order). If there are more than 10,000 sources in the project, and/or
entries past row 10,000 in the Source Emissions tab, formulas in this spreadsheet will need to be edited. Contact the toxics engineer for help.

**+ |nformation must be entered in column B if the user would like the spreadsheet to calculate the AERMOD emission rate in g/s/m” for area sources. If the source is
not an area source, leave the corresponding cell in this column blank. If information is not entered in this column, the spreadsheet will calculate the emission rate in
gfs and the user will have to convert the emission rates for area sources into g/s/m’, which can be performed within Lakes AERMOD View, if preferred.

**** See note above about the units of the emission rates. Because these emission rates were multiplied by 1000 in the Source Emissions tab, the results from the
AERMOD run must be divided by 1000 to determine the refined acute HI for each receptor and each endpoint.

Total® 0.00E+00 1.74E+00 1.88E+00 0.00E+00 0.00E+00  8.76E-01  1.76E+01 1.58E+01 2.16E+01 0.00E+00 0.00E+00 5.88E-01 0.00E+00 0.00E+00

Area Emission Rate for AERMOD Run for Each Endpoint*®***

{ml)*" e CNS IMMUN | $4BMEY | &#% |REPRO/DEVEL| RESP SKIN EYE |BONE/TEETH| EMPE | BLOOD | OBOR |GEMNERAL
5001 201.157]0.00E+00| 5.37E-07 ) 3.62E-08 | 0.00E+00 | 0.00E+D0 3.62E-08 1.14E-07 [0.00E+00| 1.14E-07| 0.00e+00 |0.00E+00) 3.62E-08 | 0.00E+0D0 | 0.00E+00
5002 201.157| 0.00E+00 | 5.37E-07 | 3.62E-08 | 0.00E+00 | 0.00E+D0 3.62E-08 1.14E-07 | 0.00E+00| 1.14E-07 0.00E+00 | 0.00E+00( 3.62E-08 | 0.00E+00 | 0.00E+00
5003 7.26303 | 0.00E+00| 1.35E-05 | 1.50E-06 | 0.00E+00 | 0.00E+D0 1.80E-06 3.28E-09 | 0.00E+00| 3.28E-09 ( 0.00E+00 |0.00E+00( 1.80E-06 | 0.00E+00 | 0.00E+00
5004 0 0.00E+00| 3.57E-02 | 0.00E+00 | 0.00E+00 | 0.00E+D0 3.57E-02 3.57E-02 |0.00E+00| 3.57E-02( 0.00E+00 |0.00E+00|0.00E+00 | 0.00E+00 | 0.00E+00

Source ID¥*

5005 0 0.00E+00| 0.00E+00 | 4.55E-03 | 0.00E+00 | 0.00E+00|  4.55E-03 0.00E+00) 0.00E+00|0.00E+00| 0.00E+00 [0.00E+00) 4.55E-03 | 0.00E+00 | 0.00E+H0
5006 0 0.00E+00| 0.00E+00| 3.03E-03 | 0.00E+00 | 0.00E+00 3.03E-03 0.00E+00) 0.00E+00|0.00E+00| 0.00E+00 [0.00E+00) 3.03E-03 | 0.00E+00 | 0.00E+00
5007 0 0.00E+00| 5.70E-03 | 4.50E-02 | 0.00E+00 | 0.00E+00 1.80E-02 2.62E-02 |0.00E+00| 7.97E-02 0.00E+00 |0.00E+00(1.18E-02 |0.00E+00| 0.00E+00
5008 0 0.00E+00| 5.70E-03 | 4.50E-02 | 0.00E+00 | 0.00E+00 1.80E-02 2.62E-02 | 0.00E+00| 7.97E-02( 0.00E+00 |0.00E+00( 1.18E-02 | 0.00E+00| 0.00E+00
5009 0 0.00E+00| 1.13E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 6.54E-10 1.13E-08 | 0.00E+00| 1.13E-08 | 0.00E+00 | 0.00E+00(0.00E+00 | 0.00E+00| 0.00E+00

5010 396.368 | 0.00E+00| 5.62E-07 | 7.29E-08 | 0.00E+00 | 0.00E+00 7.29E-08 1.33E-10|0.00E+00| 1.33E-10( 0.00E+00 |0.00E+00|7.29E-08 | 0.00E+00 | 0.00E+00
5011 396.368 | 0.00E+00| 5.62E-07 | 7.29E-08 | 0.00E+00 | 0.00E+D0 7.29E-08 1.33E-10|0.00E+00| 1.33E-10( 0.00e+00 |0.00E+00)| 7.29E-08 | 0.00E+O0 | 0.00E+00

5012 0 0.00E+00| 1.41E-04 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 | 5.48E-05|0.00E+00| 5.48E-05| 0.00E+00 | 0.00E+00)0.00E+00 | 0.00E+00 | 0.00E400
5013 0 0.00E+00| 1.41E-04 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 | 5.48E-05|0.00E+00| 5.48E-05| 0.00E+00 |0.00E+00(0.00E+00 | 0.00E+00 | 0.00E+00
5014 0 0.00E+00) 0.00E+00) 0.00E+00 | 0.00E+0D0 | 0.00E+DD 0.00E+00 5.10E-03 [9.10E-03 [ 9.10E-03 | 0.00e+00 |0.00E+00)0.00E+00 | 0.00E+O0 | 0.00E+0O
5015 0 0.00E+00| 5.91E-08 | 1.45E-05 | 0.00E+00 | 0.00E+00 1.45E-05 5.89E-08 | 0.00E+00| 5.89E-08 | 0.00E+00 [0.00E+00) 1.45E-05 | 0.00E+00 | 0.00EH)O
5016 97.5921 0.00E+00| 4.33E-08 | 1.06E-05 | 0.00E+00 | 0.00E+00 1.06E-05 4.32E-08 | 0.00E+00 | 4.32E-08 [ 0.00E+00 |0.00E+00| 1.06E-05 | 0.00E+00 | 0.00E+00
5017 0 0.00E+00) 1.13E-07) 2.78E-05 | 0.00E+00 | 0.00E+D0 2.78E-05 1.13E-07 [0.00E+00{1.13E-07| 0.00e+00 |0.00E+00)| 2.78E-05 | 0.00E+00 | 0.00E+00
5018 0 0.00E+00| 1.67E-08 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.67E-10 1.67E-08 | 0.00E+00| 1.67E-08 0.00E+00 | 0.00E+00(0.00E+00 | 0.00E+00 | 0.00E+D0

6. A separate AERMOD run must be conducted for each endpoint shown in blue in row 10 of the
AERMOD Emission Rates tab if the simple acute HI for the endpoint is greater than 1.0. For each
endpoint, enter the Emission Rate for AERMOD Run for Each Endpoint from the AERMOD
Emission Rates tab of the Alternate Refined Acute Calculation Template.xlsx into AERMOD by the
following steps:

a. Delete all sources from Lakes.

1wl Source Pathway O x
Model | AERMOD - Pollutant Source Base Elevation & po—
Type: | DTHER (Specify below) ﬂ| :
_ 4 Source Parameters Unit: |Meters J
. r{_’\-l Export
+ [Source Summary Specify:
# Building Downwash
% Gas & Particle Data Source Summary (Sorted in Input as Entered)
# Background Concentrations Source Source X Coord. ¥ Coord. Base Release .
) # N 3 Drescription
_i Source Options D Type [m] [m] Elevation Height [m]
# Source Groups 1 ADCHP1 POINT 764138.31 3819478.04 184.4 11.58
4 Urban Groups 2 ADCHPZ POINT 784137.82 3819480.88 184.4 11.58 @
# \ariable Emissions 3 ADFLARE POINT TE4146.95 3819498.05 181.08 15.24
: :”F‘”’f E'“[']si'””t FU"EH 4 PAPERDRY POINT 783452.08 331931361 12009 16.46
mission DupdtEn 5 MRFFLAR1 POINT 76341878 3819302.56 121.31 15.24
4 NOx to NO2 Options
@ In_Stack NO & BF_TIP AREA T63489.26 3819370.68 121.01 3.05
7 BF_ADF AREA 76416568 3819283.93 184.4 3.05
8 BFRECYC AREA 763506.84 3319374.03 121.01 3.05
9 EMGEN POINT 763518.73  3819389.71 120.09 168
10 ADEMGEN POINT 764190.00 3819284.37 184.4 168
11 MRFSWP1 AREA POLY 763555.88 3819275.79 120.09 0.91
12 MRFSWP2 AREA POLY 763556.22 3319276.13 12192 0.91
13 ADSWEEP AREA POLY 764127.34 381952220 184.4 0.91 >
# Sources in AERMOD Input: 185
185
List Deletll 1€ € —e S| & new ,gﬁl' View / Edit Source
Help — <§ Previous Hext §> Close
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b. For the selected endpoint, copy the corresponding column of Emission Rate for AERMOD Run
for Each Endpoint and paste the values into *Sources.xlsx. Rename the Excel file appropriately
to indicate that the emission rates in the file are for that selected endpoint.

C.

§ Rel fleight m | m] [Release height for LINE_VOLUME, LINE_AREA Nodes

g

i NOTE: you may keep adding additional coordinate pairs for an AREA_POLY or LINE_VOLUME sources, be sure to add the headers as well (eg. X6, Y5, etc)

g

o [Type  [ID [Desc [SourcelD_Prefix_|Base_Elev[Height [Diam _[Exit_Vel [Exit_Temp [Release_Type [SigmaY [Sigmaz [Length_X Length_Y Rotation Angle |Pit_Volume Emission_Rate |Configuration
i [ I T 5 il [ms] K] [ [ [m] [m] [deg] w3

i [PoIT [so01 Waste Gas Incinerator 13762676 4573 0102 0845 422039 VERTICAL 427605
> POINT 's002 Planned Continuous Flaring (Baselin 139.62888 4573 0102 0845 422.039 VERTICAL 5.08E-05
s POINT 5003 Boiler A 140,97 4573 0102 0845 422.039 VERTICAL 7.11E06
: POINT S04 Boiler B 138.95832 4573 0102 0845 422.039 VERTICAL 1.42E.05
5 POINT 5005 Suffinol TEG Reboiler 142.40256 7622 0483 0746 422,039 VERTICAL 213804
5 POINT 006 GPU TEG Glycal Reboiler 144.96288 5793 0051 8455 422,039 VERTICAL 2.66E-05
7 POINT 5007 Emergency Generator (G-800) 142.98168 2439 0182 1931 422039 VERTICAL 1.00E-04
s POINT 008 Firewater Pump (805 147.94992 6098 0076 6035 422,039 VERTICAL 142605
) POINT 009 Firewater Pump (806 1435608 4573 0487 0263 422039 VERTICAL 1.25E-04
b PoINT 010 Emergency Air Generator 148.95676 4878 0182 075 422039 VERTICAL 4.36E05
1 POINT s011 Evaporative Cooler 145.96872 3049 0305 1643 422,039 VERTICAL 1.24E-04
b PoNT s012 SOV Distance Piece Vent 147.3708 4573 0051 8455 422039 VERTICAL 110605
2 PoT S013 RU Distance Piece Vent 143.62176 6098 0076 1325 422,039 VERTICAL 1.25€-05
L POINT S014 Firewater Pump A 146.94408 4573 0081 3377 338.706 VERTICAL 3.56E-06
5 POINT 015 Firewater Pump B 142.92072 3049 0076 4513 422,039 VERTICAL 6.38E-05
5 PO 016 FW Pump Diesel Fuel Tanks (OTF)  140.97 6707 0508 0427  422.039 VERTICAL 8.96E-05

Import the *Sources.xlsx file into Lakes.

Model. | AERMOD ~

i Source Parameters.
*
+ Building Downwash
% Gas & Particle Data Source Summary (Sorted in Input as Entered)
4 Background Concentrations # Source
~4 Source Options. I
+ Source Groups

Pollutant

Type: [OTHER (Specify below)

=l

Specity. | |

X Coord
[m]

Release
Type

Source
Type

# Urban Groups
# Variable Emissions.
# Hourly Emission File
+ Emission Output Unit
4 NOx to NOZ2 Options
# In-Stack NO.

# Sources in AERMOD Input: o

List Delete Al

Help

Source Base Elevation

¥ Coord

Release
Height [m]

Description

[

Q{ View / Edit Source

Close

Next $

@ Previous

7. Run AERMOD in Lakes by the following steps:

a.
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Tl Output Pathway

Model: | AERMOD ~

4 Output Options
*

4 Output Files

Output Settings.

Contour Plot Files

Thresh. Violation Files.

Post-Processing Files

TOXX Files

Season Hour Files

Rank Files.

Evaluation Files

US EPA NAAQS Options

akes Tools

# Percentile / Roling Average

*

*
*
*
*
*
*
*
*

()

% Plume Animation

Options for Tabular Printed Outputs (RECTABLE)

Rank | Averaging Per.
Highest
Value
L3 1
2
3
4
B
7
8
9
10
Al | 1Hr
wax. Values: [[|NA
paity vaues: [
CAUTION ¢

The Daily Values option may increase the size of the Main Output file to Gigabytes
Automatically assign File Units to All Qutput Files

Add

Delete

Help & previous Next & Close
b. Ensure only the Source Group ALL is selected.
Modet: | AERIMOD v []Source Groups
nclude Group ALL Search Using: (@) All Fields () Selected Field
_ Source Parameters
+ Source Summary New || x Auto... Text to Search: l:l Any Word Starting With | | Show All
# Building Downwash
Source Groups
% (Gas & Particle Data &é # SD:':::-C& Type In Group(s) Description ~
<+ Background Concentrations —
4 Source Options » |1 5001 AREA Anaerobic Fiter A
s 2 5002 AREA Anaerobic Fiter B
“# Urban Groups 3 5003 AREA WF Tower Feed Drum
“# \ariable Emissions 4 5004 POINT Quality Control Lab
# Hourly Emission File Warning % S0V Distance Piece Vent
<+ Emission Output Unit WVRU Distance Piece Vent
_4 NOx to NOZ Options .
% In-Stack NOZ / NOx Ratios You have not selected any Source Group. F!rewater Pump &
% OLM Groups (OLM) . Therefore Source Group ALL will be selected by default. Firewater Pump B
% PSD Groups (PVMRM) W Pump Diesel Fuel Tanks (0TI
Rerun Tank A
k Rerun Tank B
D ifier Tote Tank 1
13 S013 POINT Demulsifier Tote Tank 2
14 5014 POINT Demineralizer Caustic Tank
15 5015 POINT Open Drain Sump (OTP)
16 50186 AREA Area Drain Sump (OTP) "
Remove Add 4 Add Background
G omon | o >
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1wl Control Pathway O X

Model: | AERMOD " Titles.

Facility X - ARAK for Blood Endpoint

_ Control Pathway
*
# Pollutant / Averaging Regulatory Options. Output Type
# Terrain Options (Elevated)
# NOx to NO2 Options
% Background Ozone

_1 Optional Files
# Re-Start/Multi-vear Files

Depletion Options.
(® Default Concentration [ Dry Deposition ry Depletion []Wet Depletion
(O Non-Default [] Total Deposti [ wet Dep Depletion [ | Disable Wet Depletion

Model Options (VMersion #18081)

# EventError Files Flat (FLAT}) Adjusted Friction Velocity (u*) in AERMET (ADJ_U*)
# Debug Files Flat & Elevated (FLAT ELEV) Low Wind Options (ALPHA)
_ | Gas Deposition No Stack-Tip Downwash (NOSTD) Disable Horizontal Meander (LOVWWIND1)

% Gas Deposition
% Seasonal Categories
% Land Use Categories

Conversion of NOx to NO2 Adjust Horizontal Meander (LOWW
Capped and Horizontal Stack Releases Adjustment similar to FASTALL (LOWWIND3)

Low Wind Parameters...

Optimized Area Source Plume Depletion (AREADPLT) Run in Screening Mode (SCREEN)

|:| No Output Warnings (NOWARN) Gas Deposition
|:| Non-fatal Warnings for Non-sequential Met Data (WARNCHKD) Sampled Chronological Input Model (SCIM)
No Checks for Non-Sequential Met Data (NOCHKD) Ignore Urkan Night / Daytime Transition (NOURBTRAN)
Tip

- LOWWND1 & LOWWIND2 valid for model versions 12345-16216r only (BETA)
; LOWWND3 valid for model versions 15181-16216r only (BETA)
LOW_WIND valid for model version 18081 only (ALPHA)

Help Previous Hext §> Close

d. Ifvariable emissions are used, the variable emissions scenarios will need to be re-entered for each
AERMOD run because all the sources will have been deleted and then re-imported. See Section
A.2, Variable Emission Rates for Maximum Hourly Emissions, of this document for more
information on entering variable emission information for the acute non-cancer risk analysis.

e. Run BPIP and AERMOD. BPIP must be rerun for each endpoint run because the sources will
have been deleted and then re-imported. Alternatively, the user may import the BPIP files (.PRO)
that were created during the run for the first target endpoint.
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8. Copy the results from the PLT file to an Excel spreadsheet, Summary of AERMOD Concentrations
for ARAM xisx. (Use the Text to Columns feature under the Data header in Excel to ensure that the
data is properly entered into columns.) Change the AVERAGE CONC header to the name of the
target endpoint. Label the tab with the endpoint. Do not sort data. It is important that the order
remain unchanged because the results for all endpoints will be compiled into one worksheet, as
described in Step 10 below.

E H o AN Blood_Concentrations_AllSources.csv - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
S 3 Cut Calibri oA E=a ®- EF Wrap Text General M |::=—| ,:‘J Normal Bad
Paste Bl Copy - F === |le== ‘ €0 00 Cnndnal Fnrr::t as lZl Explanatol
S romatpaintey B I U E- DA =SS = [ Merge8iCenter -+ % 0 %) 4 Formatting~ Table ~ B
Clipboard ]} Font F] Alignment F] Number F]
Al - fl Discrete Receptor ID (Group Name)
A E C D E F G H | J K L M N 9] P
1 [Discrete F_Ix Y Concentre Elevation Averagin ISource GriHigh ValuiNet ID
2 727065.5 3857204 11.10204 189.59 1-HR ALL 15T VTSACUTE
3 727090.5 3857204 10.52524 157.27 1-HR ALL 15T VTSACUTE
4 727115.5 3857204 10.5074 205.65 1-HR ALL 15T VTSACUTE
5 727140.5 3857204 10.42891 218.11 1-HR ALL 15T VTSACUTE
6 727165.5 3857204 10.37541 225.86 1-HR ALL 15T WTSACUTE
7 727190.5 3857204 10.38212 223.17 1-HR ALL 15T VTSACUTE
8 7272155 3857204 10.41934 215.31 1-HR ALL 1sT VTSACUTE
727240.5 3857204 10.46874 203.82 1-HR ALL 15T VTSACUTE
10 727265.5 3857204 10.49106 152.24 1-HR ALL 15T VTSACUTE
1 727290.5 3857204 10.748 182.06 1-HR ALL 15T VTSACUTE
12 727315.5 3857204 10.78199 180.39 1-HR ALL 15T VTSACUTE
13 727340.5 3857204 10.79053 180.87 1-HR ALL 15T VTSACUTE
14 727365.5 3857204 10.61173 190.32 1-HR ALL 15T VTSACUTE
15 727390.5 3857204 10.48183 205.86 1-HR ALL 15T VTSACUTE
16 727415.5 3857204 10.39748 213.51 1-HR ALL 15T VTSACUTE
17 727440.5 3857204 10.32943 218.51 1-HR ALL 15T VTSACUTE
18 727465.5 3857204 10.23537 222,75 1-HR ALL 15T VTSACUTE
19 727490.5 3857204 10.2143 216.83 1-HR ALL 15T VTSACUTE
20 727515.5 3857204 10.24063 201.59 1-HR ALL 15T VTSACUTE
21 727540.5 3857204 10.35635 194.25 1-HR ALL 1sT VTSACUTE
22 727565.5 3857204 10.43209 154.71 1-HR ALL 15T VTSACUTE
23 727590.5 3857204 10.46372 157.02 1-HR ALL 15T VTSACUTE
24 727615.5 3857204 10.48515 157.69 1-HR ALL 15T VTSACUTE
25 727640.5 3857204 10.51506 194.71 1-HR ALL 15T VTSACUTE
26 727665.5 3857204 10.55146 189.71 1-HR ALL 15T VTSACUTE
27 727690.5 3857204 10.57459 182.48 1-HR ALL 15T VTSACUTE
28 727715.5 3857204 10.56474 175.08 1-HR ALL 15T VTSACUTE
29 727740.5 3857204 11.06097 164.1 1-HR ALL 15T VTSACUTE
30 727765.5 3857204 14.34066 158.04 1-HR ALL 15T VTSACUTE
31 727790.5 3857204 14.28683 157.79 1-HR ALL 15T WTSACUTE
32 727815.5 3857204 14.1863 158.71 1-HR ALL 15T VTSACUTE
33 727840.5 3857204 14.0578 158.71 1-HR ALL 15T VTSACUTE
34 T27865.5 3857204 14.15232 158.71 1-HR ALL 15T VTSACUTE
35 727890.5 3857204 14.35278 157.31 1-HR ALL 15T VTSACUTE
36 727915.5 3857204 14.74097 152.98 1-HR ALL 15T VTSACUTE
37 727940.5 3857204 15.74684 147.16 1-HR ALL 15T VTSACUTE
38 727965.5 3857204 15.88928 145.69 1-HR ALL 15T VTSACUTE
39 727990.5 3857204 15.82896 145.05 1-HR ALL 15T VTSACUTE
Blood_Concentrations_AllSources -"_{-_‘-

9. Repeat steps 6 - 8 for each endpoint.

10. The AERMOD results from each endpoint run must be combined into one worksheet to determine the
refined acute HI at each receptor and the corresponding endpoint. Follow the steps below to combine
the endpoints:

a. Copy one of the endpoint tabs to a new tab, named A/l.

b. Insert columns after the UTM Northing coordinate column. The number of columns that must be
inserted is one more than the total number of endpoints.

Page H8 February 2025
HRA Modeling Guidelines — Form-15i Santa Barbara County APCD



g.
h.

From each endpoint tab, copy the column previously called, “Concentration (AVERAGE CONC)
[ug/m"3]” in the PLT file, now the name of endpoint in the worksheet. The UTM coordinates do
not need to be copied because the data was not sorted; the order is the same for each endpoint run.

In the column directly to the right of the last endpoint, name the header “Refined Acute HI”. To
determine the HI at the first receptor, use the maximum formula in Excel (e.g., =MAX(D2:K2))
on the first row of data with the endpoint values, and divide the result by 1000. The Excel
formula will be similar to =MAX(D2:K2)/1000; where column D is the first endpoint and column
K is the last endpoint. The value calculated by this formula is the refined acute HI at the first
receptor.

Copy the formula down the column to the end of the data.

In the column directly to the right of the refined acute HI, name the header “Max Endpoint”. Use
a nested IF statement to determine the target endpoint for the maximum refined acute HI. The
Excel formula will be similar to:

=IF(L2*1000=D2,D$1,IF(L2*1000=E2,E$1,IF(L2*1000=F2,F$1,IF(L2*1000=G2,G$1,IF(L2*10
00=H2,H$1,IF(L2*1000=12,1$1,IF(L2*1000=J2,J$ 1,IF(L2*1000=K2.K$1))))))))

Copy the formula down the column to the end of the data.

Use the A4/l tab to create the refined acute HI isopleth as described in Section H.5 below.

m HOME ~ IMSERT ~ PAGELAYOUT ~ FORMULAS = DATA  REVIEW  VIEW  ACROBAT
[% D} DD D})— D ||= [=) Connections Y E’E L? E‘E 4 E“:' E‘? is
from From from From Other  Eiisting  Refresh Z) s Rt o Tetto Flash Remove  Data  Consolidate What-If Group Ungroup Subtotal
Access Web Text Sourcesw  Connections  All~ #Advanced  Columns il Duplicates Validation ~ Analysis ~ - -
Get External Data Connections. Sort & Filter Data Tools Outline Ir]
Al - i || Discrete Receptor ID (Group Name)
A B c D E F G H | J K L M N o 3 Q R
1 |piscrete fx v RESP  Repro/De Eye Blood  CNS ov immune GILY Refined Acute Hi Max Endpoint  Elevation Averagin ISource GriHigh ValuiNet ID
2 727065.5 3857204 180.501 21.21251 138.706 1110204 11.75717 4.76145 30.07239 0.00106 0.181 RESP 189.59 1.HR  ALL 15T VTSACUTE
3 7270905 3857204 177.4102 19.55853 138.2737 1052524 1072744 4.54183 29.0322 0.00106~ 0.177 RESP 19727 1HR AL 15T VTSACUTE
4 7271155 3857204 177.3401 19.43926 65.15266 10.5074 10.64346 4.51412 28.72259 0.00049 0.177 RESP 20565 1-HR  ALL 15T VTSACUTE
5 727140.5 3857204 178.9791 15.18504 64.56207 10.42891 10.48413 3.78188 28.20805 0.00037 0.179 RESP 218111HR AL 15T VTSACUTE
5 727165.5 3857204 180.3226 15.00723 6454267 10.37541 10.37165 3.69211 27.28391 0.00033 0.180 RESP 225.86 1.HR  ALL 15T VTSACUTE
7 727190.5 3857204 1812534 15.02244 64.52863 10.38212 10.38575 3.72156 27.73019 0.00038 0.181 RESP 22317 1HR  ALL 15T VTSACUTE
8 7272155 3857204 1817585 19.12617 64.93657 1041934 1045844 3.80342 28.30532 0.00039 0.182 RESP 2531 1HR AL 15T VTSACUTE
9 7272405 3857204 1819284 19.27832 65.11633 1046874 10.56331 4.46454 28.94633 0.00047 0.182 RESP 203.82 1'HR  ALL 15T VTSACUTE
10 727265.5 3857204 1817574 19.38451 124.5941 10.49106 10.71811 4.38971 29.51031 0.00095 0.182 RESP 19224 1HR  ALL 15T VTSACUTE
1 727290.5 3857204 1817655 20.43718 125.6533  10.748 113711 485255 29.97304 0.00097 0.182 RESP 182.06 1HR  ALL 15T VTSACUTE
12 727315.5 3857204 194.1665 20.40814 154.7754 10.78199 11.32551 4.88766 30.03818 0.00113 0.194 RESP 180.59 1-HR  ALL 15T VTSACUTE
13 7273405 3857204 193.5109 20.32038 175.5208 10.79053 11.2495  4.9424 29.97607 0.00136 0.194 RESP 180.87 1HR  ALL 15T VTSACUTE
14 7273655 3857204 180.6849 19.7803 137.0786 10.61173 1091107 4.30713 29.53487 0.00106 0.181 RESP 19032 1-HR  ALL 15T VTSACUTE
15 7273905 3857204 1815784 19.41332 711827 1048183 10.68831 4.2871 28.80021 0.00055 0.182 RESP 205.86 1-HR  ALL 15T VTSACUTE
16 727415.5 3857204 182.3917 15.18858 65.21277 10.39748 10.55565 3.81049 28.18602 0.00043 0.182 RESP 213.511HR AL 15T VTSACUTE
17 727440.5 3857204 182.8305 15.00201 64.56375 10.32943 10.45174 3.74608 28.29918 0.00043 0.183 RESP 21851 1HR  ALL 18T VTSACUTE
18 727465.5 3857204 182.8209 18.78466 64.65293 10.23537 10.33535 3.69748 28.36529 0.00024 0.183 RESP 22275 1HR AL 15T VTSACUTE
9 7274905 3857204 1824752 18.76981 64.37019 10.2143 10.4071 3.76211 28.71687 0.00043° 0.182 RESP 21683 1.HR  ALL 15T VTSACUTE
20 7275155 3857204 1819402 19.14562 116.3833 10.24063 10.68747 4.26064 29.26449 0.00089 0.182 RESP 20L59 1-HR  ALL 15T VTSACUTE
21 727540.5 3857204 180.7904 19.45738 112.8339 10.35635 10.84013  4.2588 29.5198 0.00087 0.181 RESP 19425 1.HR  ALL 15T VTSACUTE
22 727565.5 3857204 179.0016 19.5438 114.2501 10.43209 10.86747 419091 29.43159 0.00088 0.179 RESP 19471 1HR  ALL 15T VTSACUTE
23 727500.5 3857204 1810713 19.54365 114.6824 10.46372 10.85156 4.04607 29.20612 0.00088 0.181 RESP 197.02 1.HR AL 15T VTSACUTE
24 7276155 3857204 1827309 19.54027 115.0372 1048515 10.83557  3.968 28.97596 0.00088 0.183 RESP 197.69 LHR  ALL 15T VTSACUTE
25 7276405 3857204 184.0622 19.58111 121.6062 10.51506 10.85285 3.99999 28.93096 0.00093 0.184 RESP 194.711HR AL 15T VTSACUTE
26 727665.5 3857204 184.9821 19.64105 148.3796 10.55146 10.88388  4.8861 29.37686 0.00114 0.185 RESP 189.71 1-HR  ALL 15T VTSACUTE
27 727630.5 3857204 1855058 15.70708 214.0831 10.57459 10.93087 496098 29.81446 0.00165 0.214 Eye 18248 1.HR  ALL 15T VTSACUTE
28 727715.5 3857204 2262128 15.70487 299.0827 10.56474 11.02572 5.23161 30.14976 0.00231 0.299 Eye 175.08 1HR  ALL 15T VTSACUTE
29 727740.5 3857204 314.9574 21.03537 416.2652 11.06097 11.99583 6.26159 3240953 0.00321 0.415 Eye 16411-HR  ALL 15T VTSACUTE
30 7277655 3857204 400.0333 27.64115 528.6174 14.34066 15.02192 6.88935 4158638 0.00408° 0.529 Eye 158.04 1-HR  ALL 15T VTSACUTE
31 7277905 3857204 468.055 27.5515 618.4569 14.28683 14.99055 7.09289 4170152 0.00477 0.618 Eye 1S7.79 1'HR  ALL 15T VTSACUTE
3z 727815.5 3857204 523.3456 27.39513 691.4784 14.1863 14.93537 697951 4168413 0.00534 0.691 Eye 1871 1-HR  ALL 15T VTSACUTE
727840.5 3857204 566.9932 27.23155 749.1125 14.0578 14.91793 7.02075 4160421 0.00578 0.749 Eye 1871 1-HR  ALL 15T VTSACUTE
34 727865.5 3857204 588.9791 27.3338% 778.131 1415232 14.92906 7.06638 4145877 0.00601 0.778 Eye 15871 1HR  ALL 15T VTSACUTE
35 7278905 3857204 5918937 27.76077 781952 1435278 1515428 7.20137 4156639 0.00604 0.782 Eye 1S7.311HR  ALL 15T VTSACUTE
36 7279155 3857204 579.6603 28.73072 765.7565 14.74097 1572325 7.60567 42.55261 0.00591 0.766 Eye 15298 1'HR  ALL 15T VTSACUTE
37 727940.5 3857204 576.2805 30.64394 761.0085 15.74684 16.60344 7.94152 4555915 0.00588 0.761 Eye 147.16 1-HR  ALL 15T VTSACUTE
38 727965.5 3857204 684.217 31.02795 903.5432 15.88928 16.83664 8.06684 4645778 0.00698 0.304 Eye 14569 1HR  ALL 15T VTSACUTE
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11. To determine the PMI or all refined risk greater than one, and to create isopleths using Surfer, create a
copy of the 4/l tab in a new workbook, called Refined Acute HI.xlsx or similar.

a.

The tab A/l of Refined Acute HI.xIsx may be sorted and/or filtered to determine the point of

maximum impact and/or all values over 1.0. In the example below, all refined acute Hls greater
than 1.0 are shown in red. In the example below, the data is sorted by the column Refined Acute

HI using Excel’s Filter feature.

B H S A = Example Summiary of AERMOD Concentrations for ARAM xlsx - Excel
ETHll fove  INSERT  PAGELAYOUT  FORMULAS | DATA | REVEW  VIEW  ACROBAT
. g
[l [EI @ D ’T [=] Connections E‘El:prpl EE E‘ Ea -4 E-m ':'7 |2E %
Fom From From Fom Other  Eisting  Refresh 3 se [Fiter SPCP) | Tetto Fsh Remouw  Dota  Comsolidste Wnstt Group Ungroup Subtotal
iccess Web  Text Sources+  Comnections  All~ - Advanced  Columns  Fil  Duplicates Validation - Analysis - . -
Get External Data Connections Sort & Filter Data Tools Outline ]
A2 - fe
a 8 c o E F 5 H | ) K L M N o P aQ R
1 |Discret /X hd )i ~|RESP | Repro/ v Eye ~|Blood [T|CNS |viCV wImmun ~|GILV |*|  Refined Acute HI|-! Max Endpoint |~ |Elevatit v |Averag| v |Source| v |High Vi ¥ [NetID |~
| 724350 3838391 2419.349 2924.052 735577 1088152 1785.736 1259.988 4157.965 0.00144 7.356 Eye 899 1-HR AL 15T HWY245
720633.9 3346246 3637.015 109.7126 5319.557 103.7851 37.89003 26.72747 133.6653  0.0338 5.320 Eye 10688 1HR  ALL 18T NA
728290.5 3857204 1903.022 44.86M42 2513.292 43.64309 15.06139 7.72854 43.9679 0.01342" 2513 Eye 1571HR AL 18T VTSACUTE
7253155 3857204 1862.991 43.91133 2460.412 42.72171 14.76707 7.35032 43.02817 0.01501 2.460 Eye 16045 1HR  ALL 18T VTSACUTE
728290.5 3857229 1860.235 43.85109 2456.778 42.66018 12.05113 6.31098 4297235 0.01838 2457 Eye 1623 1-HR AL 18T VTSACUTE
724390 383831 783.2842 9466858 2381491 3521553 5781467 407.9316 1346175 0.00145 2.381 Eye 899 MR AL 15T HWY246
728265.5 3857204 1302.679 42.36878 2330.584 4129519 15.06662 77316 4163915  0.0184 2.381 Eye 157.06 1THR  ALL 18T VTSACUTE
7282654 3857208 1783.924 4192852 2355.818 40.86576 15.06174 7.73125 4161444 0.01521 2.356 Eye 15749 1HR AL 18T NA
o 7233155 3857229 1758.136 4144695 2371541 40.31573 12.07341 719632 40.6175 0.01734 2322 Eye 165.02 1LHR  ALL 18T VTSACUTE
728165.5 3857203 1657.M8 38.92398 2189.3%4 37.96426 1572116 7.61137 42.78077 0.01632 2.189 Eye 1521HR AL 15T NA
2 728165.5 3857204 1652491 38.79586 2182.187 37.83929 1572043 7.61139 4277652 0.01687 2.182 Eye 15213 1HR AL 15T VTSACUTE
3 725290.5 3857254 1649.359 38.90062 2178.307 37.83158 112641 599821 38.13055 0.01683 2.178 Eye 17514 1HR AL 18T VTSACUTE
4 728265.5 3857229 1642.327 337169 2169.037 37.67464 12.03147 6.06304 37.98538 D0.01676 2.169 Eye 1674 1HR AL 18T VTSACUTE
5 728490.5 3857229 1620.054 40.64847 2133.814 38.23905 113139 535708 4128267 0.01644 2134 Eye 1762 1THR AL 18T VTSACUTE
5 728490.5 3857204 1604.562 40.27761 2113.425 37.8802 1124645 530542 40.9143 0.01628 2113 Eye 18382 1HR AL 15T VTSACUTE
7 7282405 3857204 1584277 3747313 2105384 365242 1508296 7.71812 4159585 0.01627 2.105 Eye 15655 1HR AL 18T VTSACUTE
8 728365.3 3857213 1590.284 38.07283 2101094 36.67917 12.96892 7.33936 37.58004 0.01622 2.101 Eye 16252 1HR AL 15T NA
9 728365.5 3857204 1581415 37.84161 2089.353 36.46899 1191939 6.12319 37.34541 0.01613° 2.089 Eye 17108 1HR AL 18T VTSACUTE
o 7253155 3857254 1545.076 3644318 2040584 354404 1121889 6.03839 3572255 0.01577 2.001 Eye 17413 1HR AL 18T VTSACUTE
1 723365.5 3857229 1539573 365752 2034.117 3551546 12.0147 6.84311 3640469 0.01571 2.034 Eye 16621 1HR  ALL 18T VTSACUTE
2 7285155 3857229 1527.934 33.48496 2012558 36.12519 1131851 538668 39.15145  0.0155 2.013 Eye 17678 1LHR AL 18T VTSACUTE
3 728490.5 3857254 152231 38.36564 2004.676 36.00652 1169404 632517 39.05944 0.0154 2.005 Eye 169.9 1-HR AL 15T VTSACUTE
4 728265.5 3857254 1514.252 3574014 1999.308 3474134 1106581 5.96782 35.04466 0.01545 2.000 Eye 113 1HR AL 18T VTSACUTE
5 723190.5 3857204 1438.577 3518263 1978.937 3431501 155627 7.65827 4245164 0.01529 1.979 Eye 15414 1HR AL 18T VTSACUTE
6 7285155 3857204 143538 37.71431 169.63 3537735 1126638 5.34355 38.39182 0.01517 1.970 Eye 18261 1HR AL 18T VTSACUTE
7 7281405 3857204 1488421 34.9432 1965.525 34.08217 1569011 7.59704 4250724 0.01519 1.956 Eye 15151 1HR AL 15T VTSACUTE
5 728515.5 3857254 1488.689 37.57422 1960.675 3523036 1197349 633219 38.27037  0.0151 1.961 Eye 17185 1LHR AL 15T VTSACUTE
9 728165.5 3857229 1473.917 34.60333 1946372 33.75021 1511425 7.60512 4101608 0.01504 1.946 Eye 15651 1HR  ALL 18T VTSACUTE
o 728340.5 3857204 1454.654 34.72855 1921163 334202 1198815 63521 34.30618 D0.01485 1921 Eye 16743 1THR AL 18T VTSACUTE
1 7284652 3857718 1458.436 36.8667 1920.014 3455225 1128059 530603 37.5981 0.01479 1.920 Eye 17787 1HR AL 18T NA
2 728465.5 3857204 1447.954 36.61778 1906.218 3431042 1122743 526601 37.35163 0.01468 1.906 Eye 18343 1HR AL 15T VTSACUTE
3 728390.5 3857204 1439.362 3447257 190713 33203 1186819 G6.16734 34.02869 0.01468 1.902 Eye 17133 1HR AL 18T VTSACUTE
. .
H.5 Procedure for Creating Isopleths using Surfer 16 and Google Earth
1. In Surfer, select “Grid Data” from the “Home” tab menu.
ERETE E
Home | Layout Features Grids MapTools  View @ Search commands and Help...
L [T )
\;% # ([ R ] @ 9 w
@ Specialty Layer Help Community Knowledge
Dats . - . - Base
Clipboard Undo Selection Grid Data| Wizard New Map Add to Map Insert Help
Properties 7L _ G Data
Info Ll_l Create  grid from iregularly
~ spaced XYZ data
No selection Press F1 far help.

2. Navigate to the file, Refined Acute Hl xlsx, the ARAM spreadsheet created in Step 11 of the ARAM

Procedure using Lakes Environmental’s AERMOD View.
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Create the grid file by selecting the UTM Easting coordinates for the X column, UTM Northing

coordinates for the Y column, and the column with the maximum refined risk results for the Z
column. No other selections must be made at this time. The Gridding Method defaults to Kriging,

which typically produces an attractive isopleth.

(17759 data ptin

Grid Data - C\Lakes\AERMOD View\EBxccon'\WarkCancer_CancerRiskSu... ? *

s

Minimum: | Mone

Maximurm: | Mone ~

Qutput Grid

Filter Data...
Cancel
¢ | Column E View Data anee
Z: | Column F Statistics [ Grid Report
Gridding Method
Advanced Options Cross Validate. ..
v Browse...
Maximum Spadng # of Nodes
X Direction: | 779220 | [151.5151515151) | 100 3
¥ Direction: | 3827000 | [151.5151515151] | 100 3
Grid Z Limits
" m Z Transform: | Linear ~

[] Assign MoData outside convex hull of data
o]

| C:\Lakes\AERMOD View'Exxon'\WorkCancer_CancerRiskSumByRec.grd

4. In Surfer, select “File” menu, “New” menu, and then “Plot Document”.

|@ oEeE M E RE

L] Hew L4
&

[ Worksheet

# Close All
H Save
["_7'} Save As

@Al Import

@Eeload Map Data
|05 Page Setup

I Print

iﬂf‘-‘:f Options

=] Defaults

& Customize Ribbon

Online b
Feedback L
LéLicense Infa
@Agout Surfer

L] Plot Documeqt Re

| New Plot (Ctrl+M)
Create a new plot document

Press F1 far help,

i Exit
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navigate to the grid file you created in Step 3.

After the new plot document is created, select “Contour” from the “Home” tab menu and then

@teEsl6 L 3]s
Home Layout Features Grids Map Tools View Q  Search commands and Help...
M Oy = AL L LT ERY E
[1 LE- B o | W 9 il gD [®[E]
Paste Select | Select Grid Map Base Contd¥r Post 3D Color Specialty
~ S elesli All~ Data Wizard = Surface~ Relief =
Clipboard Undo Selection Grid Data |_Jig Mew Map Al
Contents 1 x |4 Plote.” Plot7 x PJ New Contour Map
_.|.|.I.ﬁ|.| il b b2 ot Create @ new contour map NHANR
L: Press F1 for help.
6. A contour (isopleths) map will be created based on the data in the grid file.
DEE BB &6 olks [ Surter - [Plot2"]
Home Layout Features Grids Map Tools View @ Search commands and Help...
- Cut Co 5 Undo name [ 7 g 0 h EE o= A a4 + O
0 iy T B MEBEOEE | AV &7
0 v 5
Paste  Copy Select | Select Grid Map Base Contour Post 3D  Color Specialty | Layer Text  Polyline Polygon .
- All- Data | Wizard Surface~ Relief - - @ g
Clipboard Undo Selection Grid Data| Wizard MNew Map Add to Map Insert
Contents x4 Plotl. " Plote* x | Plot3* | Plot4* | Exxon_Surfer.srf | Plots
= L] Map AN PRI PN I PO P O 0 s O IV U 0 U T I P T [P T IV IOl O O T TP O
i Right Axis |
@l Leit Auis |
" Top Axis -
___ Bottom Auxis = . L L L !
[ Contours-VAFB_Surfer.grd | 3865000 -
-
E 3860000 -
2 0
— 3855000 -
E 3850000 -
3 3845000 . -
— 3840000 =
3 3835000 =
=
E 3830000 -
=
— 3825000 =
® T T T T T
3 715000 720000 725000 730000 735000
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7. Set the “Source Coordinate System” under the “Properties” of the contour map to the UTM
coordinates and datum that your project is using.

P Lo D W &S s —re
Home Layout Features Grids Map Tools View Q' Search commands and Help,
’[l ¥ cut [y Copy Format 49 Undo T Rename ] ) a ‘ m EE Y A\ WA A T3 @ = )
S ¥ — )
] % Detete B paste Format | (% ke b & mansrom | = ] HY =9 A T le @
Paste Copy Grid | Map | Base Contour Post 3D Color Specialty layer | Text Polyline Polygon | Help Community knowledge
5 Duplicate %M”""CUF‘Y Data Wizard & & Surface = Relief & - Base
Clipboard Undo Seledtion Grid Data Wizard New Map Addto Map insert Help
eroperties - Map: Contours VAFE_Surfer.grd
General Levels Layer ~ Coordinate System  nfo
Coordinate et et ?
Name Unreferencedioc: em
£l Parameters T 1
Units per me... Assign Coordinate System ? X
X Offset
Y Offset Search for text or EPSG code - s
None
Warp = Predefined ~ i G e
- Geographic (atfon)
-Projected Systems New Geographic System
Polar /Arctic/Antarctic
i1 Regiona!Natiorial Modfy...
() State Plane
Add to Favorites
Remove from Favorites
Load from Fie.
Save toFi
Wess4 v =l
contents 2% [ PlotT™ x === 1 [
= 5| = = = Units per meter: 0.00000000 (unknown units)
7 L Map (@ ol i Lo Bl | Xofert 0.00000000
i | Right Avis Y Offset: 000000000 —
Left Axis P
Top Axis EeHEE
Bottom Asis
Contours VAFB. Surfer.grd]
ok
Cancel
865000
B

The coordinates must be changed to latitude/longitude for the isopleths to appear in the correct

location on Google Earth. Change the coordinates of the Map (not the Contours, but the Map) by
going to Map “Properties”, then “Coordinate System” tab and changing the “Target Coordinate

System”.

= VA
Home Layout Features Grids Map Tools View Q@ Search commands and Help...
'm #% Cut [y copy Format % Undo l T Rename g’“&ﬁ Fa N A
|—[‘ b 4 q
X Delete Paste Format Red “5 ) Transform : —
Paste Copy . . Select | Select Grid Map Base Contour Post 3D Color Specialty Layer Text
- Duplieate %) Move/Copy All- Data | Wizard | ~ - Surfacer Relief - -
Clipboard Undo Selectio Hap
Assign Coordinate System ? X
roperties - Map
iew  Scale Limits Frame CoordinateSystem |nfo Search for text or EPSG code v| J, f¢
- Tokyo - South Korea ~ New Local System...
- TOKYO, South Korea (GDGT:L216)
Name ostemn 1984 ~Trinidad 1903 (GT:4302) MNew Geographic System...
Projection Unprojected ong Tristan Astro 1968 -
2| Feimy World Geodetic Vanua Levu 1915 {GD:6748) Modify... |
Conversion Vit Levu 1916
Conversion T, Voirol 1875 (GD:6304)
B Elipsoid | - Voirol 1875 (Paris) (GD:6811) e |
5 T - VOIROL 1960, Algeria (GDGT:L221)
SEMWHJD--- - \Wake Island Astro 1952 Remove from Favorites
Smimin... - \Wake-Eniwetok 1950 / Marshall Islands 1960
Inverse Fl... - Werld Geodetic System 1872
Prime Meridi... World Geodetic System 1972 (Bursa-Wolf) r—
Warp World Geodetic 5 e from Fie.
i Ya:adre"- Urug.uay - Save to File...
Assign to unrefe... || Assign Mow . -~ Zanderij - Suriname 5
Projection: Unprojected Lat/Long
Datum: World Geodetic System 1984
Conversion Method: None
Conversion Target: WG584
Ellipsoid: WGS 84
Semimajor Axis: 5378137.0000m
Semiminor Axis: 6356752.3142m
] .
ontents 1 x 4 Plot1 VAFB S| Inverse Flattening (1/f): 298.25722356
] L | || Prime Meridian Shift: 0.00000000 (Greenich) L
oLl o] bl
[ | Right Asis Warp: None oK

Left Axis
Top Axis

Page H13
HRA Modeling Guidelines — Form-15i

February 2025
Santa Barbara County APCD



9. The contour map may contain more contours or isopleths than necessary for the aerial photo. You
can delete or add levels by selecting the “Level Method” as “Advanced”. Then the “Edit Levels”

option will appear.

SR =PI E
Home | Layout  Features  Grids  MapTools  View @ Search commands and Help...
i &% cut [ Copy Format 4% Undo l T Rename [ i ElE
. ) RS  m H y =[x
¥ Detete [ Paste Format ¢ty Transform
Paste Copy ) Select | Select Grid | Map  Base Contour Post 3D  Color Specilty
- [ Duplicate 5 Move/Copy Al Data | Wizard - *  Surfacer Relief -
Clipboard Undo Selection Grid Data| Wizard New Map 4
broperties - Map: Contours-VAFB_Surfer.grd
General Levels Layer Coordinate System Info
Pata range (24.213228, 5145.884937)
|-' General

Minimum cento...
Maximum cont...
Contour interval
Default levels
Major contour e...
Color scale

|- Filled Contours

Simple

Simple
Logarithmic
Equal area

Reset Levels

Fill contours
Fill calors | GrayScale
- Major Contours
£ Line properties
Style Solid
Color |
Opacity 100 %
Width Oin
Show labels ]
fFontents x4 Plote.” Plot?* x
el Map 7|\|T€'l\||\|\\-IE"I\I‘IH“‘I\I|\|TB|\|\‘I\-IZ‘I\I‘I\i“l\l‘l\la‘l\I‘I\I“I\
| Right Asxis ™
Left Axis o
Top Avis =
__ Bottom Axis =
P Cortov i e =
o o
ElEEEEIE R E
Home Layout Features Grids Map Toals View Q sea
A[‘ #% Cut Ll Copy Format 45 Undo i Rename
K Delete Ei} Paste Format Red e 4 Transform
Paste Copy Select | Select
- Duplicate ) Move/Copy AL~
Clipboard Undo Selection
Properties - Map: Contours-VAFB_Surfer.grd
General Levels  Layer  Coordinate System  Info
Data range (24213228, 5145.884937)
-l General
Level method Ad
ontour levels
ol
I Filled Contours
Fill contours
= Labels
Font properti...
Label Format | d.dddddddddddddd
Orient labels up... [
Curve labels IH
Curvetolerance 1013
Label to label di... 2in
Label to edge di... 0.5in
Contents 1 x |4 Plot6.” Plot?T* x
|z @ Map I||Ife||I||\I'|E'||I|||
- { Right Axis [
sl f o Left Axis =
- Top Axis =
] ... Bottom Axis =
5[} Contours-VA g
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10. Click on the “Edit Levels” button to change the color, width and fill of the isopleths as desired. Make
the line width at least 0.05 in to ensure the isopleths are thick enough to be visible in Google Earth.
Keep the opacity of the line at 100%. Change the opacity of the fill (Foreground) to around 50%,
then modify as desired.

E Home Layout Features Grids Map Tools View @ search commands and Help

| 8| B

tE Transform

&% Cut LJ# Copy Format PJ < 4
K Delete I—I I—I“ __| .
Copy . Select | Select Grid Map Base Contour Post 3D Color Specialty Layer Text Polyline Poll
. Duplicate S Move/Copy all- Data | Wizard | = - Surfacev Relief - -

Clipboard Undo Selection Grid Data| Wizard MNew Map Add to Map Inser

ElR — A
bl S AW«

Froperties - Map: Contours-VAFB_Surfer.grd

General Levels  Layer  Coordinate System Info
Data range (24.213228, 5145.884937)

|- General

Level method Advanced

. A 7
Contour levels Edit Levels.. Levels for Map: Contours-VAFB Surfer.grd ? X

Color scale u Lewvel... Line... Fill... Label...  Hach... Add
B =i 600 — Yes No
Fill contours 2000 _— Yes Mo
|- Labels 3000 Yes

o = 4000 E—— Yes Mo
ont properti... 5000 — Yes Mo

Delete

Load...

Save...
Label Format |d.dddddddddddddd

Orient labels up... | []
Curve labels O
Curve tolerance | 1.013
Label to label di... |2in
Label to edge di... |0.5in

Cancel Apply

== = Surfer - [VAFR Surfe
DeZBE & )=
Home Layout Features Grids Map Tools View Q Search commands and Help

& Cut L Copy Format T [ Rename FrL o B ElEE =, A fdl

. Lg # | b 58 B = A "™ 4

¥ Delete u ) Transform = —
Select | Select Grid Map Base Contour Post 3D Color Specialty Layer Text Paolyline Polygon

Duplicate % Move/Copy All™ - @

Data Wizard = > Surface~ Relief
Clipboard Unda Selection Grid Data| Wizard New Map Add to Map Insert

Copy

operties - Map: Contours-VAFB_Surfer.grd

eneral Levels  Layer  Coordinate System Info
pta range (24.213228, 5145.884937)
General

Level method Advanced

Centour levels Edit Levels...

Color scale 1] Level., Line... Fill... Label..  Hach... Add
T (G | 1000 Yes No

Fill contours 2000 —_— Yes No

Labels | 3000 Yes No = ‘
Font i 4000 —_— Yes No

ont properti... 5000 —_— ) N B

Label Format |d.dddddddddddddd Fill Properties M ? x ‘
Orient labels up... O
Curve labels O

Curve tolerance | 1.013 ]
; 1 - [ -] opscty:

Label to label di... |2in Foreground =

Label to edge di... [0.5in = 100% 2

Sample Offset Scale
1.000

Delete

Load From; File... Clipboard

0% =

E—

A e

1.000 =1 Stretch

ntents oox 1 Plot1 VAFB_Surfer_Testsrf X

Li Mep [ Tl @ladoan oo o Toa Lo
[ | Right Axis - |

OK Cancel =
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11. Deselect each axis on the map so that the axes do not appear on the Google Earth image.

TTe T = T yzTerTeTT
Home | layout  Festures  Grids  MapTools  View @ SearchcommandsandHelp..
" & cut Cjy CopyFormat 49 Undo T Rename L ) ) = EE Pz A g + B
RS ¥ } A\ N\ @& T E )
0. Ls (W g, oy B = Avwaro & %
Paste  Copy Setect | select Gid | Map | Base Comtour Post 3D Color Specalty layer | Tet Payine Polygon Help Community knovied
- Duplicate. "4y Move/Copy Al Data | Wizard | - - Suracer Relief - - 9 © Forum se
Cipboard Undo Seledion Grid Data| Wizard New Map Addto Map Insert Help
ontents B X [4 potl) VAR Suter testst x
L] Map - O DO P T D D O I B Y= DO D DTN DOV DO I OO DN DN DO I
L0101 Right Adis 3
Y LeftAvs ‘
7 Top Ads |
-[7]___ Bottom Axis 3 a
[BED] Contours VAFE Surfer.grd] 3 T T T
El 34.9+
3
E | 34.85-
| 0
3 34.8
E3 34.75+ e
3 B B
3 34.74
3 34.65
i

12. Create the Google Earth kml file by going to the “File” menu, then “Export” and selecting the kml
file extension from the drop down.

L) New " Recent Documents
o
= Open 1 VAFB_Surfer_Test.srf =
EN
[ Close 2 BExxon_Surfer.srf =
) Close All 3 SurferTest.grd =
] save
E?'} Save As
& Import
Ly}, Export
@ Reload
Ly, Export (Ctrl+D)
L Pages Output the drawing in various file
@ Print formats
i Press F1 for help.
4 Option P
[E=] Defaults
5 Customize Ribbon
Onling v
Feedback »
[ License Info
@ About surfer
e ext
@ Export X
4[> ThisPC » Local Disk(C) » Lakes » AERMOD View » Boon > v|o| | search Baon »
Organize v Newfolder )
B30 Objects A Name Date modfied Type Size "
I Desitop [71 Boon_Surfer_CIMkm! KMLFile
5] Documents [7] VAFB_Surfer CIM.kml KML File
¥ Downloads ] WorkerCancerBocon_test2.kml KML File
ENGR [ WorkerCancerExcon kmi KML File
Engr WP [7] vaFB_surf noAxis kmi KML File
b Musc [7] VaFB_Surfer_tests kmi KML File
7] Bxxon_Surfer_testd kml KML File
=) Pictures
[7] Boxon _surfer test.kmi KML File
Refined HARP2 ( [7] Boon_Surfer_test2.kml KML File
SSIDO1517SMEQ (7] varB_Surfer_Test3.kml KML File
Toics 7] VAFB_Surfer Test2kml KML File
B Videos 7] VAFB_Surfer Testkel KML File
& Local Disk (C) Eocon.dat File folder
© Freon NAD?7.AD File folder ©
File name: | o
Save astype: | KML Google Earth KMIL (*km) v
[selected objectsonty ¥ [AShow option [ Current view only

13. Navigate to the location you saved the kml file and open it in Google Earth. Take a screenshot of the
isopleths and insert the image into the HRA report.
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Appendix I — Modeling Emissions from Roadways

Roadways may be modeled as LINE sources, RLINE sources, a series of VOLUME sources, or a series of
AREA sources. LINE sources are recommended for modeling vehicle exhaust emissions in urban areas
and in rural areas where the elevation may have significant impacts on the dispersion results. The RLINE
source may be used to model vehicle exhaust emissions in rural areas with minimal elevation changes.
Adjacent VOLUME sources are recommended for modeling fugitive dust from haul roads.

Groups of idling vehicles may also be modeled as one or more VOLUME sources. In those cases, the
initial dimensions of the source, dispersion coefficients, and release heights should be calculated
assuming that the vehicles themselves are inducing no turbulence. Source characterization should be
based on the type of vehicles idling; e.g., if the vehicles idling are primarily heavy-duty trucks, then the
release height would be 4 meters. Furthermore, sources should be placed in the location(s) where the
majority of emissions occur. For example, if buses enter and exit a bus terminal from a single driveway,
the bus exhaust emissions should be modeled using one or more VOLUME sources at the location of that
driveway, rather than spreading the emissions across the entire terminal yard.

1.1 Modeling Roadways with LINE Sources

AERMOD can represent rectangular area sources using the LINE or AREA keywords. The three area
source types and the LINE source type use the same numerical integration algorithm for estimating
impacts from area sources. These are merely different options for specifying the shape of the area source.
The LINE source type utilizes the same routines as the AREA source type and will give identical results
for equivalent source inputs.

Sources that may be modeled as LINE sources may include roadways and areas within which emissions
occur relatively evenly. USEPA recommends that the LINE source keyword be used for modeling
roadway sources as it greatly simplifies defining the physical location and orientation of sources. The
LINE source type option allows users to specify line-type sources based on a start-point and end-point of
the line and the width of the line.

The LINE source parameter inputs are:
e Emission Rate [g/s]: Pollutant emission rate.

e UTM coordinates of midpoint of the start and end of the lines (X1,Y1; X2,Y2) [m].

e  Width [m]: Width of the source; e.g., the width of a lane or multiple lanes, depending on how the
source is defined.

e Szinit [m]: Initial vertical dimension coefficient. Default: 1.2 m for light-duty vehicles; 3.2 m for
heavy-duty vehicles.

e Release Height [m]: Release height above the ground. Default: 1.3 m for light-duty vehicles;
3.4 m for heavy-duty vehicles.

The District’s recommended method for calculating LINE source modeling parameters is described in
Sections 1.1.1 through 1.1.3 below.
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I.1.1  Determining Width for LINE Sources
To estimate the width of the LINE source for a roadway, use one of the following options:

1. The width of the traveled way, typically 3.7 m (12 ft) per lane for a high-speed, high volume
roadway and 3.3 m (11 ft) per lane for an arterial/collector; or

2. The width of the traveled way (all travel lanes) + 6 meters.

I.1.2  Determining Szinit for LINE Sources

To account for the effects of vehicle-induced turbulence, assume the Top of Plume Height is 1.7 times
the average vehicle height. For light-duty vehicles, this is about 2.6 meters, using an average vehicle
height of 1.53 meters (5.0 feet). For heavy-duty vehicles, this is about 6.8 meters, using an average
vehicle height of 4.0 meters (13.1 feet). Since most roadways will experience a combination of light-duty
and heavy-duty traffic, the Top of Plume Height should be a combination of their respective values.
There are two options available to estimate the Top of Plume Height:

1. Estimate the Top of Plume Height using an emissions-weighted average'. For example, if
light-duty and heavy-duty vehicles contribute 40 percent and 60 percent of the emissions of a
given volume source, respectively, the Top of Plume Height would be calculated as:

(0.4 *2.6)+ (0.6 * 6.8) = 5.1 meters.

2. Alternatively, the Top of Plume Height may be estimated using a traffic volume weighted
approach based on light-duty and heavy-duty vehicle fractions.

The initial vertical dimension coefficient, Szinit, is then estimated by dividing the Top of Plume
Height by 2.15. For typical light-duty vehicles, this corresponds to a Szinit of 1.2 meters. For typical
heavy-duty vehicles, the value of Szinit is 3.2 meters.

I1.1.3  Determining Release Height for LINE Sources

The release height, which is the height at which wind effectively begins to affect the plume, may be
estimated as the midpoint of the Top of Plume Height. In other words, the release height is the Top of
Plume Height multiplied by 0.5. As noted above, most roadways will experience a combination of
light-duty and heavy-duty traffic. For each roadway source, the release height should be based on the
same Top of Plume Height used for calculating its Szinit, as described above. This value is 1.3 m for
light-duty vehicles, and it is 3.4 m for heavy-duty vehicles.

An alternate method to determine source parameters that vary with different fractions of light-duty and
heavy-duty traffic is to create two overlapping versions of each roadway source, corresponding to either
light-duty or heavy-duty traffic. These two sources would be superimposed in the same space, but would
have emission rates, initial vertical dimensions and release heights that are specific to light-duty or heavy-
duty vehicles.

1.2 Modeling Roadways with RLINE Sources

The AERMOD RLINE source algorithm is used to model near-surface releases from mobile sources and
can be used to represent a travelled roadway with either single or multiple lanes of traffic. The
AERMOD model simulates mobile source emissions using Romberg numerical integration of POINT
sources, with the number of points included in the integration determined by error analysis.

!'If multiple pollutants are being modeled and the emission factors vary significantly for different vehicle types, then
determine the Top of Plume Height based on the traffic volume weighted approach.
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Beginning with AERMOD version 24142, the RLINE source type is a regulatory option and can be used
with the DFAULT option.

The RLINE source parameter inputs are:
e Emission Rate [g/s]: Pollutant emission rate.

e  Width [m]: Width of the source; e.g., the width of a lane or multiple lanes, depending on how the
source is defined.

e Szinit [m]: Initial vertical dimension coefficient. Default: 1.2 m for light-duty vehicles; 3.2 m for
heavy-duty vehicles.

o Release Height [m]: Release height above the ground. Default: 1.3 m for light-duty vehicles;
3.4 m for heavy-duty vehicles.

The District’s recommended method for calculating RLINE source modeling parameters is described in
Sections [.2.1 through 1.2.3 below.

I.2.1 Determining Width for RLINE Sources

To estimate the width of the RLINE source for a roadway, use one of the following options:

1. The width of the traveled way, typically 3.7 m (12 ft) per lane for a high-speed, high volume
roadway and 3.3 m (11 ft) per lane for an arterial/collector; or

2. The width of the traveled way (all travel lanes) + 6 meters.

I[.2.2 Determining Szinit for RLINE Sources

To account for the effects of vehicle-induced turbulence, assume the Top of Plume Height is 1.7 times
the average vehicle height. For light-duty vehicles, this is about 2.6 meters, using an average vehicle
height of 1.53 meters (5.0 feet). For heavy-duty vehicles, this is about 6.8 meters, using an average
vehicle height of 4.0 meters (13.1 feet). Since most roadways will experience a combination of light-duty
and heavy-duty traffic, the Top of Plume Height should be a combination of their respective values.
There are two options available to estimate the Top of Plume Height:

1. Estimate the Top of Plume Height using an emissions-weighted average?. For example, if light-
duty and heavy-duty vehicles contribute 40 percent and 60 percent of the emissions of a given
volume source, respectively, the Top of Plume Height would be calculated as:

(0.4 *2.6)+ (0.6 * 6.8) =5.1 meters.

2. Alternatively, the Top of Plume Height may be estimated using a traffic volume weighted
approach based on light-duty and heavy-duty vehicle fractions.

The initial vertical dimension coefficient, Szinit, is then estimated by dividing the Top of Plume
Height by 2.15. For typical light-duty vehicles, this corresponds to a Szinit of 1.2 meters. For typical
heavy-duty vehicles, the value of Szinit is 3.2 meters.

1.2.3 Determining Release Height for RLINE Sources

The release height, which is the height at which wind effectively begins to affect the plume, may be
estimated as the midpoint of the Top of Plume Height. In other words, the release height is the Top of

2 If multiple pollutants are being modeled and the emission factors vary significantly for different vehicle types, then
determine the Top of Plume Height based on the traffic volume weighted approach.
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Plume Height multiplied by 0.5. As noted above, most roadways will experience a combination of
light-duty and heavy-duty traffic. For each roadway source, the release height should be based on the
same Top of Plume Height used for calculating its Szinit, as described above. This value is 1.3 m for
light-duty vehicles, and it is 3.4 m for heavy-duty vehicles.

An alternate method to determine source parameters that vary with different fractions of light-duty and
heavy-duty traffic is to create two overlapping versions of each roadway source, corresponding to either
light-duty or heavy-duty traffic. These two sources would be superimposed in the same space, but would
have emission rates, initial vertical dimensions and release heights that are specific to light-duty or heavy-
duty vehicles.

I.3 Modeling Roadways with VOLUME Sources

Another option for modeling roadways is to use VOLUME sources. However, when modeling highways
and intersections, LINE sources may be easier to characterize than VOLUME sources. Furthermore, the
VOLUME source type requires significantly longer computational time compared to the LINE or RLINE
source types, as more sources are required to simulate the same distance.

The VOLUME source algorithms are applicable to line sources with some initial plume depth, such haul
roads, areas designated for truck or bus queuing or idling, driveways and pass-throughs in transit or
freight terminals, and locomotive emissions. USEPA recommends modeling fugitive dust from haul
roads as adjacent VOLUME sources, unless there are receptors located within the volume source
exclusion area, which is further explained in Section 1.3.3.

The goal of using VOLUME sources to represent a roadway is to create a uniform emissions
characterization. Ensure that VOLUME sources are not spaced too widely along the roadway. Adjacent
VOLUME sources should overlap and the distance between the center of one VOLUME source to the
next should be equal to the width of each source, as described in the AERMOD user’s guide and
represented in Figure 1-8(a) of USEPA’s September 1995 User’s Guide for the Industrial Source
Complex (ISC3) Dispersion Models, Volume II — Description of Model Algorithms (and reproduced on the
following page). Any other approximation of roadways with VOLUME sources will result in nearby
receptors being over or under-estimated depending on their proximity to the center of the volume source.
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FIGURE 1-8. EXACT AND APPROXIMATE REPRESENTATIONS OF A LINE
S0URCE BY MUOLTIPLE VOLUME SOURCES

Figure 1.3-1: Exact and Approximate Representations of a Line Source by Multiple Volume Sources
(Figure 1-8 Reproduced from Section 1.2.2 of USEPA’s September 1995 User’s Guide for the Industrial
Source Complex (ISC3) Dispersion Models, Volume Il — Description of Model Algorithms)
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The VOLUME source parameter inputs are:
e Emission Rate [g/s]: Pollutant emission rate.
e X Coordinate [m]: Easting UTM at the center of the volume source.
e Y Coordinate [m]: Northing UTM at the center of the volume source.
e Syinit [m]: Initial lateral dimension of the volume.
e Szinit [m]: Initial vertical dimension of the volume.
e Release Height [m]: Release height above ground at the center of volume.
The District’s recommended method for calculating VOLUME source modeling parameters is described
in Sections 1.3.1 through 1.3.3 below.
I.3.1 Determining Syinit for VOLUME Sources

USEPA recommends that Syinit is calculated by dividing the Plume Width by 2.15, where the Plume
Width is calculated as:

e Plume Width for Single Lane Roadways = Vehicle Width + 6m;

¢ Plume Width for Two-Lane Roadways = Road Width + 6m for two-lane roadways.
Two-lane roadways are for cases with heavy two-way traffic where the combined plume
needs to be approximated; not typically used for haul roads.

1.3.2 Determining Szinit for VOLUME Sources

To account for the effects of vehicle-induced turbulence, assume the Top of Plume Height is 1.7 times
the average vehicle height. For light-duty vehicles, this is about 2.6 meters, using an average vehicle
height of 1.53 meters (5.0 feet). For heavy-duty vehicles, this is about 6.8 meters, using an average
vehicle height of 4.0 meters (13.1 feet). Since most roadways will experience a combination of light-duty
and heavy-duty traffic, the Top of Plume Height should be a combination of their respective values.
There are two options available to estimate the Top of Plume Height:

1. Estimate the Top of Plume Height using an emissions-weighted average®. For example, if light-
duty and heavy-duty vehicles contribute 40 percent and 60 percent of the emissions of a given
volume source, respectively, the Top of Plume Height would be calculated as:

(0.4 *2.6) + (0.6 * 6.8) =5.1 meters.

2. Alternatively, the Top of Plume Height may be estimated using a traffic volume weighted
approach based on light-duty and heavy-duty vehicle fractions.

The initial vertical dimension coefficient, Szinit, is then estimated by dividing the Top of Plume Height
by 2.15. For typical light-duty vehicles, this corresponds to a Szinit of 1.2 meters. For typical heavy-duty
vehicles, the value of Szinit is 3.2 meters.

1.3.3 Determining Release Height for VOLUME Sources

The release height, which is the height at which wind effectively begins to affect the plume, may be
estimated as the midpoint of the Top of Plume Height. In other words, the release height is the Top of
Plume Height multiplied by 0.5. As noted above, most roadways will experience a combination of

3 If multiple pollutants are being modeled and the emission factors vary significantly for different vehicle types, then
determine the Top of Plume Height based on the traffic volume weighted approach.
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light-duty and heavy-duty traffic. For each roadway source, the release height should be based on the
same Top of Plume Height used for calculating its Szinit, as described above. This value is 1.3 m for
light-duty vehicles, and it is 3.4 m for heavy-duty vehicles.

In addition, when the source-receptor spacing in AERMOD is shorter than the distance between adjacent
volume sources, AERMOD may produce aberrant results. Therefore, ensure that no receptors are placed
within a distance of (2.15 x Syinit + 1 meter) of the center of a VOLUME source, known as the “receptor
exclusion zone.”* As a practical recommendation, when using VOLUME sources to simulate a roadway
where receptors are placed five meters from the edge of the roadway plume, the plume width of each
VOLUME source should be no larger than eight meters. This will ensure that no receptors fall within the
receptor exclusion zone. If the calculated plume width for the roadway being modeled is larger than eight
meters, it is recommended that additional VOLUME sources be defined (e.g., separate each lane of
traffic), or LINE sources be used.

1.4 Toxics Emissions from Fugitive Dust from Haul Roads

Section 6.2 of the District’s Approved Emission Factors for Toxic Air Contaminants provides a discussion
of calculating particulate matter and toxics emissions from paved and unpaved roads. The toxic weight
fractions for landfill haul roads, mineral-source haul roads and general haul roads are provided in the
Misc. Fugitive Dust tab of the spreadsheet titled SBCAPCD-Approved TAC Emission Factors.xlsx, noted
in the references below.

L5 References for Appendix I

e Santa Barbara County Air Pollution Control District. December 2023. Approved Emission
Factors for Toxic Air Contaminants. https://www.ourair.org/wp-content/uploads/SBCAPCD-
Approved-Emission-Factors-for-TACs.pdf.

e Santa Barbara County Air Pollution Control District. December 2023. SBCAPCD-Approved TAC
Emission Factors.xlsx. https://www.ourair.org/wp-content/uploads/SBCAPCD-Approved-TAC-
Emission-Factors.xIsx.

e U.S. Environmental Protection Agency. September 1995. User’s Guide for the Industrial Source
Complex (ISC3) Dispersion Models, Volume II — Description of Model Algorithms.
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=0000324F.txt.

e U.S. Environmental Protection Agency. Memorandum. March 2, 2012. Haul Road Workgroup
Final Report Submission to EPA-OAQPS. https://www.epa.gov/sites/default/files/2020-
10/documents/haul road workgroup-final report package-20120302.pdf.

e U.S. Environmental Protection Agency. November 2015. Transportation Conformity Guidance
for Quantitative Hot-spot Analyses in PM> s and PM 9 Nonattainment and Maintenance Areas.
https://nepis.epa.gov/Exe/ZyPdf.cgi?Dockey=P100NN22.pdf.

e U.S. Environmental Protection Agency. September 2019. Guidance on New R-LINE Additions to
AERMOD 19191 for Refined Transportation Project Analyses.
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100XI3C.pdf.

4 Acute, residential, worker and sensitive receptors must not be excluded. If acute, residential, worker or sensitive
receptors fall within the “receptor exclusion zone” and using adjacent VOLUME sources results in aberrant modeled
concentrations, then the LINE source type must be used instead of adjacent VOLUME sources.
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e U.S. Environmental Protection Agency. October 2023. Incorporation and Evaluation of the
RLINE Source Type in AERMOD for Mobile Source Applications.
https://gaftp.epa.gov/Air/agmg/SCRAM/conferences/2023 13th Conference On_Air_Quality M
odeling/Review_Material/RLINE Reformulation_TSD.pdf.

e U.S. Environmental Protection Agency. November 2024. User’s Guide for the AMS/EPA

Regulatory Model (AERMOD).
https://gaftp.epa.gov/Air/agmg/SCRAM/models/preferred/aermod/aermod_userguide.pdf.
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Appendix J — Example Toxics Air Contaminant Device Table

Ethylene glycol monobutyl ether

Butyl benzyl phthalate
|68610413 |Flexibilizer epoxy resin

Cadmium

7782505 |Chlorine
Isopropyl alcohol

Ethylene glycol
[7439921 |Lead

Formaldehyde

Benzene

Diesel PM
25068386 Epoxy Resin

Ethyl benzene
7647010 |Hydrochloric acid

Hydroquinone

7440417 |Beryllium
Cumene hydroperoxide

1,2,4-Trimethylbenzene
Cyclohexane

75070  |Acetaldehyde
107028  |Acrolein

Cumene

APCD APCD
Device ID Device Mame

112849 | Fume Hood #29
113083 | SSEC Spin Coater X
113090 | Fume Hood
114514 | Spray Etch System X
114515 | 5pin Coater X
114516 | Etch Hood /Tool
114517 | Fume Hood #18 x| x
114521 | Epoxy /Adhesive Curing Oven 2 X
114524 | Epoxy /Adhesive Curing Oven 5

114525 | Epoxy fAdhesive Curing Oven &

114526 | Epoxy /Adhesive Curing Oven 7

114528 | Epoxy /Adhesive Curing Oven 9

114529 | Epoxy fAdhesive Curing Oven 10
114534 | Ammonia Image Reversal Chamber/Oven X
114536 | Laser Welder 1 X || x| x| x
114539 | Automated Epoxy Dispenser X
114547 | Glass/ Quartz Mask Cleaner
114548 | Fume Hood #10 X%
114549 | Fume Hood #13 X

7440473 |Chromium, Nonhexavalent

7440473 |Chromium, Hexavalent
7440484 |Cobalt

1344281 |Aluminum oxide
7440473 |Chromium (total)
7664393 |Hydrogen fluoride
1

7664417 [Ammonia
7440508 |Copper

7440393 |[Barium

7440382 |Arsenic
71432

195636
7429905 [Aluminum
85687
7440439
08828
180159
110827
DPM
100414
107211
111762
50000
23319
(67630

=

L

ER R
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Appendix K — AB 2588 Lead Health Risk Assessments

A separate health risk assessment (HRA) for lead is required for any stationary source that submits an
HRA under the AB 2588 Air Toxics “Hot Spots” Program and reports lead emissions in their Air Toxics
Emission Inventory Report (ATEIR). A lead HRA is not required for the California Environmental
Quality Act (CEQA) process or the District’s New Source Review (NSR) permitting program.

The California Air Resources Board (CARB) provides directions for performing lead risk assessments in
their March 2001 Risk Management Guidelines for New, Modified, and Existing Sources of Lead
(CARB’s Lead HRA Guidelines). The Office of Environmental Health Hazard Assessment (OEHHA)
provides additional guidance in Appendix F of their February 2015 Air Toxics Hot Spots Program
Guidance Manual for Preparation of Health Risk Assessments: Risk Assessment (OEHHA’s 2015 HRA
Guidelines). While both documents are utilized for guidance, Appendix F of OEHHA’s 2015 HRA
Guidelines should be followed wherever there are inconsistencies between the documents, as it
supersedes CARB’s Lead HRA Guidelines.

This appendix provides step-by-step instructions for a Tier I lead analysis that meets the District’s
requirements for AB 2588 lead HRAs, based on CARB’s Lead HRA Guidelines. It is assumed that the
reader has a working knowledge of Lakes Environmental’s AERMOD View and HARP 2.

K.1  Lead Health Impacts

OEHHA and CARB set toxic air contaminant threshold levels at concentrations below which no adverse
health effects are expected to occur. Based on the recommendations from OEHHA and the Scientific
Review Panel, no acute, 8-hour or chronic Reference Exposure Levels (RELs) were developed for lead
because chronic non-cancer effects are related to blood lead levels (BLLs) rather than ambient air
concentrations. Thus, a hazard index approach is not used for lead. Instead, chronic non-cancer risk is
addressed by comparing air concentrations to defined air lead levels associated with specified percentages
of children with BLLs greater than or equal to 10 pg/dL. No separate methodology was identified by
CARB or OEHHA to assess acute non-cancer impacts from lead. The cancer risk from lead is evaluated
in the primary HRA using the same methodology as other toxic air contaminants (i.e., based on the
modeled air concentration and cancer potency factor).

For the Air Toxics “Hot Spots” Program, CARB and OEHHA recommend a tiered approach’ to
estimating non-cancer risk from lead exposure. In Tier I, the 30-day rolling average lead concentration
from facility emissions is averaged over a 1 square kilometer area, called the Maximum Exposure Area
(MEA), which is centered on the Maximum Offsite Concentration (MOC). The average concentration
within the MEA is used to estimate the percentage of children with a BLL greater than 10 pg/dL, based
on Table 2, Children with Blood Lead Levels > 10 ug/dL for Various Air Lead Concentrations at Two
Exposure Scenarios, of CARB’s Lead HRA Guidelines. The appropriate exposure scenario is determined
based on the poverty level and age of buildings of the census tracts within the MEA. CARB’s
recommendations for thresholds for risk management decisions are listed in Table 7, Hot Spots Program
Levels for Existing Sources, of CARB’s Lead HRA Guidelines and are included in Section K.9 of this
appendix.

! Per Section F.2.1 of Appendix F of OEHHA’s 2015 HRA Guidelines, OEHHA does not allow the simple risk
management option described in CARB’s Lead HRA Guidelines to be used for the Air Toxics “Hot Spots” Program.

2 Tier Il and I11 lead analyses are not addressed in this document. See CARB’s Lead HRA Guidelines for
information on Tier II and/or Tier III.

Page K1 February 2025
HRA Modeling Guidelines — Form-15i Santa Barbara County APCD


https://www.arb.ca.gov/toxics/lead/mainandappend.pdf
https://oehha.ca.gov/media/downloads/crnr/2015gmappendicesaf.pdf
https://oehha.ca.gov/media/downloads/crnr/2015gmappendicesaf.pdf

K.2  Air Dispersion Modeling for Lead HRA

The air dispersion modeling for lead requires a separate dispersion run from the primary HRA. The
dispersion run for the primary HRA provides results for the highest 1-hour concentration during the entire
year (or meteorological file) for acute non-cancer risk and the annual average concentration for the
long-term risks. The air dispersion modeling for lead must be run with a 30-day rolling averaging time.
At this time, Lakes Environmental’s AERMOD View cannot calculate the 30-day rolling average
concentration. Lakes Environmental has a tool called LEADPOST that evaluates the US EPA standard
for lead, which is based on a 3-month rolling average. However, LEADPOST does not have an option or
capability to evaluate the 30-day rolling average concentration.® Therefore, the maximum 1-hour
concentrations must be extracted and averaged over each consecutive 30-day period to find the highest
consecutive 30-day average. While the hourly modeling may be done in Lakes Environmental’s
AERMOD View", the 30-day rolling average concentration must be post-processed in HARP 2.

K.2.1 Receptors Included in Air Dispersion Modeling for Lead HRA

All offsite receptors® must be included when determining the maximum offsite concentration (MOC),
including discrete and gridded receptors for acute, residential, worker, and sensitive receptors. While
discrete receptors (if present in the analysis) are included for determination of the MOC, only gridded
receptors (with a grid spacing of 50 m) are used to determine the average concentration in the Maximum
Exposure Area (MEA). If discrete receptors or gridded receptors with variable distances (i.e., grid
spacing) are used within the MEA, the concentration will not provide a correct average within the MEA.
For that reason, a new receptor grid is created when analyzing the MEA, as described in steps 11 through
15 of Section K.5 of this appendix. If no residents or workers are located within the MEA, the District
will account for that situation during the risk management process (e.g., no public notification and/or risk
reduction).

K.3  Exposure Scenario Basis — Poverty Level and Age of Buildings

In CARB’s Tier I approach, default BLL distributions for two exposure scenarios are used: a high
exposure scenario and an average exposure scenario. The high exposure scenario represents children with
a higher likelihood of exposure to lead while the average exposure scenario represents children with a
more common variety of exposures. Table C-6, Percentage of Occupied U.S. Homes with Lead-Based
Paint by Lead Concentration and Year Constructed, of CARB’s Lead HRA Guidelines shows that homes
built before 1960 have a much greater probability of having high lead levels in paint than homes built
after 1960. CARB also notes that low socioeconomic status is associated with higher overall lead levels.
For these reasons, CARB requires that the exposure scenario be selected based on two census data reports
for the MEA: 1) median year structure built; and 2) ratio of income to poverty level. Section K.8 explains
how to obtain the census data and how to determine the exposure scenario based on the census data. The
census data is required for only the MEA, not the entire (original) modeling domain. For that reason, the
census data is acquired after the air dispersion modeling is completed for the MEA.

3 While Lakes Environmental’s AERMOD View can calculate a monthly averaging period, it does not produce
identical results to the post-processed 30-day rolling average. The results of the monthly averaging period are the
same order of magnitude as the post-processed 30-day rolling average, but not identical. Since CARB’s Lead HRA
Guidelines states that a rolling 30-day average concentration must be used, the monthly averaging period is not
appropriate.

4 Other AERMOD user-interfaces may be used, including HARP 2. The District primarily uses Lakes
Environmental’s AERMOD View because it has helpful features, such as removing onsite receptors as described in
Steps 13 through 15 of Section K.4.

5 For large facilities, it may be necessary to reduce the number of receptors for processing time. This may be done if
it can be demonstrated that receptors in areas of high concentration were not omitted.
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K.4 [Initial Air Dispersion Procedure in Lakes’ AERMOD View

The air dispersion is run for the lead HRA to determine the MOC and the MEA. For a small to medium
facility, it may be easier to rerun the dispersion model with the 1 km by 1 km grid centered on the MOC
and remove all other receptors prior to rerunning AERMOD. This allows the ground level concentrations
(GLCs) of all receptors to be averaged together without having to identify which receptors should be
removed. Alternatively, the original lead dispersion modeling does not need to be rerun if the modeler
used the correct grid spacing (50 m) and when analyzing the results, removes all receptors outside of the
MEA and all receptors that are not part of the correctly spaced grid.

The air dispersion for the lead HRA is typically done after the primary HRA is completed. Due to long
processing times, the District recommends removing sources without lead emissions from the analysis.
Furthermore, for large facilities (100+ emitting sources), it is highly recommended that emission sources
are grouped. Small and medium facilities may also group lead-emitting sources to improve processing
time. Sources emitting small amounts of lead (e.g., combustion sources) can generally be grouped.
Sources emitting large amounts of lead (i.e., > 1 Ib/year) should not be grouped. Contact the District for
approval of grouped sources prior to running AERMOD for the lead HRA.

To run the air dispersion for the lead HRA in Lakes Environmental’s AERMOD View, follow the
procedure below:

1. After setting up® the lead air dispersion run in Lakes Environmental’s AERMOD View, under the
Control Pathway, select the 1-Hour averaging time option as well as the Period or Annual’ file
checkbox. Select “Other (Specify below)” for the pollutant type.

1l Centrol Pathway m] hs
Model: | AERMOD v Folutant
4 Control Options Type: [OTHER (Specity beiow) ﬂ Select. the pollutant type a§ "Other
# Dispersion Options (Specify below)" and specify a name.
+ [Polltant / Averaging . [ToRe - "Lead" is a reserved word and
# Terrain Options (Elevated) SzaElE cannot be used
@ NO 02 Options J
% Background Ozone Averaging Time Options Dispersion Coefficient
4 Non-Default Options.
< Background NOX (Gl 1-Hour [ 6-Hour [ Month (@) Rural
#* Dowin [ 2-Hougy [J8-Hour Fiariod () Urban
: L [ 2-Hour []12-Hour “ar
Gas Deposttio
“4 Optional Fiies [ 4-Hour \ [J24-Hour [ Annual : Urban dispersion option requires.
# Re-StartMulti-vear Files N Urbkan Groups in the Source Pathway.
# Event/Error Files Report Maximum AnniRlA verage for Each Met Year
# Debug Files .
Select the 1-HOU.I' optlon_. A Iong Exponential Decay (Non-Default Option)
term averaging time options may
also be selected, but will not impact [
the 30-day rolling average Y
concentration.
Annual Averaging Time requires complete
years of met data.
Help <§ Previous Next §> Close

® Input sources, building information, receptors, meteorological data; run AERMAP; run BPIP. Note that if variable
emissions are used, multipliers of 1.0 should be used for all hours that the source emits, as the 1-hour plotfiles are
the only ones used for the lead HRA (see note 7 below).

" The period/annual file will not be used for the lead HRA calculations, but HARP 2 requires that a period plot file is
specified under the GLC Calc Setup. 1f a period/annual file is not created, the 1-hour plot file may be specified for
both the period file and the 1-hour file for the lead HRA only.
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2. Under the Source Pathway, select Source Groups under Source Options. Use the Auto button to
generate source groups for each source. Select all sources and use the Generate button to
auto-generate the groups.

= o = =
]ﬂ] Source Pathway O w
Model: | AERMOD o Source Groups

[ include Group ALL Search Using: (@) Al Fields O Selected Field

'%..SQ:U;CDZFP:;ZT;::W [new [ x| [ awo. Textto Search: | | | Any word starting with | |#8] | showan |

------ # Building Downwash

...... % Gag & Particle Data # ‘ Sugce A Type ‘ In Group(s} ‘ Description ‘
------ # Background Concentrations

[ Source Optons M1 VoL VOLUME LACT Fugitive Emissi |
...... * 2 voLz VOLUME Loading Rack
...... # Urban Groups | S VoL3 VOLUME Sulfatreat
------ % Buoyant Line Groups I B

------ # \fariable Emiszions

...... % Hourly Emizeion File

------ # Emission Output Unit

4 NOx to NOZ Options

------ “# In-Stack NOZ / NOx Ratios
------ 4 OLM Groups (OLM}

...... % PSD Groups (FVMRM)

Auto-Generated Source Groups

Auto-Generated Source Groups Containing Only One Source
Select Sources Source Group ID Auto-Generated Source Groups

- B’

Prefoc

Src. Group ID | Source ID

s 15

Remove 3 %

in sequence,

L
e

selection.

3. Under the Output Pathway, select the option to create a POSTFILE under Output Files:

a. Select the Post-Processing Files (POSTFILE) checkbox, then use the Auto button to create the
filenames.

b. Select the following:
i. 1 (i.e., 1-hour) under Averaging Period;
ii. Each source under the Source Group ID;
iii. PLOT (Formatted) for the file format;

iv. “Create one POSTFILE for each combination” option.
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c. Click the Generate button to create the file names.

h 3t ar + + & +| Post-Processing Fies (POSTFILE)
ging Period Source Group ID File Format

o . O ~| OuFoRstes

Model: | AERMOD - [] Post-Processing Files FERIOD VoLt (® PLOT (Formatted)
e

4 Output Options Averaging Period o Tip

< Tabular Outputs Source Group ID: ~ w P To select items from
4 Output Files i g the list, hold-down
# Output Settings File Name: g Q E Q the Shift or Cirl key.
< Contour Plot Files . i
@ Thresh. Violation Files List of Output Files (Prej  pptions Specify
* _ (C) Create only one POSTFILE
# TOXX Files o
 Season Hour Files @ Create one POSTFILE for each combination
# Rank Files List of Auto-Generated POSTFILES
+ Evaluation Files
) 1¥0L1 PLOT 01_GVOL1.POS & Delete B
# US EPANAAQS Options 1V0L2 PLOT 01_GVOL2.POS = —
| Lakes Tools 1VOL3 PLOT 01_GVOL3.POS Delete All
# Percentile / Roling Average =
“# Plume Animation 4 Up
W Down TOTAL# 3

Help LCancel oK

Auto-Generated POSTFILE Option X

#Entries: 0 [#  Clearal | Remove = Replace Add

Specify Path for POSTFILES
SENTINELHRAS AD =3

Help <§ FPrevious Next » Close

4. Run AERMOD.

K.5 Air Dispersion Procedure for Maximum Exposure Area

1. In HARP 2, create a new project with a descriptive project name and appropriate project
directory. Select the “I am importing PLOTFILES that were ran outside of HARP (Skip
checkbox. Click the Ok button to create the project.

File Tools Help

= AERMOD Inputs & Project Info
Cortrol Pathway

Urban Opticn New Project
- Source Pathway d B
- Sources
Variable Emissions Project Informaticn
Buidings Project Name: [LEAD HRA EXAMPLE |

Receptor Pathway
- Cantesian Grid
- Polar Grid
Senstive Receptors
Pathway Receptors
Property Boundary Recepte)
. Census Receptors
- Metearology Pathway
Output Pathway
Source Receptor Layout (Map)|
Temain Option (Run AERMAP.EXE
- Building Downwash (Fun BPIPPRN Facilty or Project Origin
Run AERMOD EXE . . P
AERMOD Outoute [7] | am importing PLOTFILES that were ran outside of HARP (Skip this step)
i~ List of PLOTFILES {non-polluta) Import origin from HARP Database
& List of POSTFILES (non-poliuta)

Project Output Directory: | |C:\Lakes\AERMOD View\Sertinel Peak Trucking\Attachme| [ Browse

Location of where everything will be saved. A subdiectory will automatically be created

Connect a HARP Facilty and Emissions Database (optional)

Fie Browse
Database should enly cartain data for a single faciity

[ sisreun ysiy [ 50719 aleopodu) | uojsiaasig

Clear

Xor East 0 m
¥ or Narth, 0 m
Zone: ||

HARP assumes all coordinates ertered are in UTM WGS84, UTM WGS84 and UTM NADE3 are
very similar and can be treated the same without signfficant difference. Relative coordinates can be
used: however. it will not be automatically setup for use with AERMAP

Ok Cancel

Ready
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2. Under Import/Calc GLCs tab, go to PLOTFILE List (non-pollutant specific) under the GLC Calc
Setup. Add the plotfiles by either assigning a Period® file and a Max 1-Hr file to each lead-emitting
source, or by importing a CSV file with each source name and locations of the corresponding Period
and Max 1-Hr plotfiles.

I HARP2 - Air Dispersion & Risk Tool (dated 22118) - O X

File Tools Help

=-GLC Calc Setup List of PLOTFILES to Convert
. Add  Import

Source D FERIOD File Max 1-Hr File

- Emission Inventory

- Background Concentrations

- Screening Adjustment Factors
Calculate\lmport GLCs
Pathway"Spatial Avg GLCs

Contour GLCs (AERPLOT.EXE)
Post Process

- Max 30-Day Roling Ave for Pb

- Daily 8-Hr Ave GLCs for 8-Hr RE|
i Refined Worker Period Ave for

uolsiadsig Iy

Import PLOTFILES

Souce 0

PERIOD file: [C:\Lakes\AERMOD View'Sentinl Peak Trucking'Attachme]  Browse |

Max 1-Hr File: [C:\Lakes\AERMOD View\Sertinel Peak Trucking\Attachme| | Browse |

sish|euy Y8y

3. Under Import/Calc GLCs tab, go to Emission Inventory under the GLC Calc Setup. Add the lead
emissions manually or import from a CSV file.

HARP2 - Air Dispersion & Risk Tool (dated 22118)
File Tools Help

Emission Invertory

= GLC Cale Setup
i i PLOTFILE List fron-polutant spe Add  Import Export DeleteAll Options  Filer - -
Background Concentrations Annual Ems Max Hr Ems
ing Adustment Factors SrclD StkiD ProlD PollD PolAbbrev Muttiplier {bsAr) Ibs/he) MWAF
i Calculate \Import GLCs

- Pathway\Spatial Avg GLCs

- Contour GLCs (AERPLOT EXE)

- Post Process
- Max 30-Day Rolling Ave for Pb
- Daily 8-Hr Ave GLCs for 8-Hr RE
i Refined Worker Period Ave for

Emission Inventory

SameiD

| AddPolutants ||  Clearlst |

| stshieuy ysit | sy ojeioduy  uoisiedsig g

Annual Ems Max Hr Ems
PolAbbrev Tbssr) Ibs/h)

Lead 1 0.00f

8 If a period or annual plotfile was not created in AERMOD, use the 1-hour file. HARP 2 requires that a file name
and location are specified for the period file and will give an error message if no period file is specified. However,
because the period file is not used for the rolling 30-day average lead concentrations, the file specified here does not
affect the lead HRA results.
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Under Import/Calc GLCs tab, go to Max 30-Day Rolling Ave for Pb under Post Process. Enter the

total number of receptors used in the AERMOD run. Select the Calm Hour Processing checkbox and
Browse to the error message file. Click Add External POSTFILE, then enter the Source ID and use
the Browse button to locate the postfile. Repeat for each source/postfile. Note that the All files
extension option must be selected, as Lakes Environmental’s AERMOD View creates the postfiles
with a .POS extension instead of the .txt extension that HARP 2 uses.

File Tools Help

- GLC Cale Setup
- PLOTFILE List fnon-poliutant spe|
- Emission Inventory
Background Concentrations
- Screening Adjustment Factors
Calculate’\Import GLCs
Pathway\Spatial Avg GLCs
Contour GLCs (AERPLOT.EXE}
[=- Post Process
Max 30-Day Roling Ave for Pb.
- Daily 8-Hr Ave GLCs for 8-Hr RE|
Refined Worker Period Ave for C|

| sishieuy 15t | so70 ojenpiedw)  uersisdsig

Process Max 30-Day Rolling Averages

Import List from Current Rul\l_]

Non-cancer chronic impacts for Pb are not calculated in HARP but instead evaluated using the 2001 Risk Management Guideline for Pb. This
area can calculate the maximum 30-day rolling averages required by the risk management guidelines using the raw hourly resutts (POSTFILE)

To caloulate thess averagss, the POSTFILE for each source and the total number of receptars in the analysis are needed. This featurs will then
automatically calcuated the GLCs using the information supplied in the emission invertory screen. Please note only Pb compounds can be
processed through this featurs

Go to the Risk Management Guidelines for New, Modified, and Existing Sources of Lead, March 2001

Total No of Receptors: | a?aH Get No. of Receptors from Current Air Dispersion Run

[ Calm Hour P - Get File from Curent Air Dispersion Run ‘

Detailed Emor Message Listing File: |C\Lakes\AERMDD View'Sentinel Peak Trucking\MEAWMEA e

| e

Files to Process

SrelD POSTFILE XOGFILE

Page K7

HRA Modeling Guidelines — Form-15i

VoLt C:\Lakes\AERMOD View\Sertinel Peak Trucking'\Attachmert B - HRA Electronic Files\Sentinel HRA5.AD\D1_GVOL1.POS ‘
C:\Lakes \AERMOD View\Sertinel Peak Trucking“Attachment B - HRA Electronic Files'SentineHRAS.ADY1_GVOL2 POS ‘

Add POSTFILE

e —

POSTFILE: |

=1

n Open

A~ | <« Sentinel Peak Trucking > Attachment B - HRA Electronic Files > SentinelHRAS.AD » v [¢] 2 Search SentinelHRAS.AD

Organize + New folder =~ ™ @

~

SentinelHRASAL A Name Date modified Type Size

)l o1_von
) o1_gvorL2
" o1_gvoLs
7 01H1G0DT
v [otHiGoo2

6/7/2023 9:52 AM
6/7/2023 9:52 AM
6/7/2023 9:52 AM
6/7/2023 9:33 AM
6/7/2023 9:33 AM

POS File
POS File
POS File
PLTFile
PLTFile

@ OneDrive 269,361 KB
269,361 KB
269,861 KB

103 KB

103 KB

@ OneDrive
[ This PC

File name: %05
Select All files for .
(POSTFILE) to populate

| [anfiles ) ~

AERMOD POSTFILE (*.xt)

February 2025
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5. After all postfiles have been added, click the Calculate and Export GLCs button.

u HARP2 - Air Dispersion & Risk Tool (dated 22118) — [m] x
File Tools Help
B GLE Calc Setup x| Process Max 30-Day Rolling Averages
- PLOTFILE List (non-pollutart spe| o1
- Emission Inventory § Mon-cancer chronic impacts for Pb are not calculated in HARP but instead evaluated using the 2001 Risk Management Guideline for Pb. This
. Background Concentrations a area can calculate the maximum 30-day rolling averages required by the risk management guidelines using the raw houry results (POSTFILE).
_ g
- Sereening Adjustment Factors | = To calculate these averages, the POSTFILE for each source and the total number of recentors in the analysis are needed. This feature will then
Calculate\Import GLCs =7 automatically calculated the GLCs using the information supplied in the emission inventory screen. Please note only Pb compounds can be
Pathway'\Spatial Avg GLCs B processed through this feature
i~ Contour GLCs (AERPLOT.EXE) % Go to the Risk Management Guidelines for New, Modfied, and Existing Sources of Lead, March 2001
) Post Process &
i Max 30-Day Roling Ave for Pb | © Total No of Receptors 373‘ ‘ Get No_of Receptors from Curent Air Dispersion Run
- Daily 8-Hr Ave GLCs for 8-Hr RE| &
- Refined Worker Period Ave for (I
2| [ Caim Hour Processing Get File from Curert. Air Dispersion Run |
g Detailed Emor Message Listing File: [C:\Lakes\AERMOD View\Sentinel Peak Trucking\MEA\MEA e | | Browse |
@
| Flesto Process
* Import List from Current Run | Add External POSTFILE |
SrclD POSTFILE XOQFILE
VoLt C:\Lakes"AERMOD View'Sentinel Peak Trucking“Attachment B - HRA Blectronic Filesh\Sentinel HRA5.ADY01_GVOL1.POS
» C:\Lakes'\AERMOD View'Sentinel Peak Trucking'Attachment B - HRA Blectronic Files\Sentine/HRAS. ADY01_GVOL2.POS
voLs CALakes"AERMOD View'\Sentinel Peak Trucking‘Attachment B - HRA Blectronic Files'SentinelHRAS ADY01_GVOL3 POS
— After adding the postfiles, use the
Calculate and Export
. N ﬁ%ﬁtg and Export GLCs button.
File 1 of 3... PROCESSING DAY: 53

6. When the post processing is complete, a message will appear that notes the location of the 30-day

rolling average plotfile. Also, the XOQ file names and locations will be populated in the right-most
column.

Process Max 30-Day Rolling Averages

Mon-cancer chronic impacts for Pb are not calculated in HARP but instead evaluated using the 2007 Risk Management Guideline for Pb. This
area can calculate the maximum 30-day rolling averages required by the risk management guidelines using the raw houry results (POSTFILE).

To calculate these averages, the POSTFILE for each source and the total number of receptors in the analysis are needed. This feature will then
automatically calculated the GLCs using the information supplied in the emission inventory screen. Please note only Pb compounds can be
processed through this feature.

Go to the Risk Management Guidelines for New, Modified, and Existing Sources of Lead, March 2001

Total No of Receptors: 873] | Get No.of R from Curent Air Dispersion Run |
[ Calm Hour Processing Get File from Curent A Dispersion Run |
Detailed Emor Message Listing File: |C:\Lakes\AERMDD View'\Sentinel Peak Trucking"MEA\MEA er | Browse

Files to Process

* Import List from Current Run | Add External POSTFILE |

SrclD POSTFILE XOGFILE

C:\lLakes\AERMOD View\Sentinel Peak Trucking"\MEANMEA ADVDT_GVOL1.POS | C:\Lakes\AERMOD View'\Sertinel Peak Trucking"\MEA\MEA ADVWOL1_XOGMAX30DAY txt
C:\lLakes\AERMOD View\Sertinel Peak Trucking\MEA\MEA ADVDT_GVOL2.POS | C:\Lakes\AERMOD View'\Sertinel Peak Trucking"\MEA\MEA AD\WOL2_XOGMAX30DAY txt
C:\lLakes\AERMOD View\Sertinel Peak Trucking"\MEANMEA ADVDT_GVOL3.POS | C:\Lakes\AERMOD View'\Sertinel Peak Trucking"\MEA\MEA AD\WOL3_XOGQMAX30DAY txt

The MAX30DAY PLOTFILES have been written to
Chlakes\AERMOD View\Sentinel Peak Trucking\MEA\MEAAD
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7. A 30-day rolling average XOQ file is created for each source. In addition, the 30-day rolling average
GLC file, 7439921 GLCMAX30DAY .txt, is created based on the emission rate from each source and

d by HARP.

the XOQ values. Note: 7439921 refers to lead’s pollutant ID number use

Marmne Date modified Type

1 01H1GO0T PLT File

1 01H1G0o02 PLT File

1 01H1G003 PLTFile

| PEODGOO PLT File

| PEDDGOOZ PLT File

| PEODGDO3 PLT File

[] o1_GvoL1.POS POS File

[ o1_GvoLz.pos POS File

[ ] 01 GYOL3.POS POS File

=| 7438921_GLCMAX30DAY 6/6/2023 1:21 PM Text Document
5] voLz_xoomax3opay £/6/2023 1:20 PM Text Document
[ voL2_x00MAX30DAY 6/6/2023 1:20 PM Text Document
5 voL1_xoomax3opay 6/6/2023 1:20 PM Text Document

Size

103 KB
103 KB
103 KB

94 KB

94 KB

94 KB
269,861 KB
269,861 KB
263 861 KB
43 KB

43 KB

48 KB

43 KB

8. Import the 30-day rolling average GLC file into Lakes Environmental’s AERMOD View. Note that
the “All files” extension option must be selected, as Lakes Environmental’s AERMOD View uses a

different file extension for plotfiles than HARP 2.

{udl AERMOD View 11.2.0 - Model: AERMOD

8 & 2

New Open Prini

Output Type: | Concentration

(& 4 [

HR (01H1GALL.PLT)
RS

ZRIOD (PEOOGALL.PLT)
a1

-HR (01H1G001.PLT)
RS

ZRIOD (PEDOGO01.PLT)
a2

-HR (01H1G00Z.PLT)
RS

ZRIOD (PEOOGO0Z.PLT)
L3

-HR (01H1G003.PLT)
RS
ZRIOD (PEOOGO03.PLT)

10D
roup: ALL
_| OTHERS

------ # PERIOD (7435921_GLCMAX30DAY txt)

- [Ch\Lakes\AERMOD View\5entinel Peak Trucking\Attachment B - HRA Electronic Files\SentinelHRAS.isc]
File Model Edit View Export Dasta Run Output Risk AERMAP Multimedia Tools Help
w08 S @ 8 @ W E 0
eliiaps ceptor Output Bum:llng Terrain Options | Reports 3D View
Multiple Base Maps...
5 ) 733800 734000 734200 734400 734500 734800
IR _I|||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Buildings... ]
Buildings from DXF... o 1
(=2 + + + + +
Receptors... § .
Plant Boundaries... L ] e e o 4 o
Elevations... E
2 + o+ o+ + +
Blanking File... g—_
Plot Files... © o+ o+ 4+
) {i} g S
=
=
fé ‘-I::}' = + + +
I Y 2 7 o
2]
e ¢ =3
= + + & + +
R
# g3
f’ el
— 27
o Ul R
] EE ]
+ o |3g]
=Z =21
=
D E8]
= ]
A o
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9. The MOC is displayed as the maximum concentration. Note the UTM location of the maximum
concentration (MOC) for determination of the MEA.

) AERMOD View 11.2.0 - Modiel: AERMOD - [CAL Peak ] - X
= e e
Do g )»3wlrsE ®w e é 2
= v = e o o 8 Elllde el o
- at UTM East [m]
LAEOD o) da b e e wmn mm e mEm : ‘ ‘ ‘ £
¢ -0 3 N
FRCEN)
AN °
N
& © I
® |o
B
ff {} —1.00
sy
/e
s |@ Lk
-
=]
+ 0 rese
A |9
T |a
] * 20
i 2 4
B
® & ]
@ v ©
B = EE
38
2 |=
g o E S
39
# @ N
+ = gx
Ee o
5] #
¢ @
& | sl |
|- ewH Output Type: [ Concentration
— T e S eraee W

As noted earlier, for small and medium facilities, rerunning the dispersion after determining the MOC is
the easiest way to determine the average concentration within the MEA, which is described below.

10. Create a copy of the AERMOD lead dispersion files under a new name (e.g., Project Name_MEFEA.isc)

11. Under Receptor Summary within the Receptor Pathway window, remove all receptors except for the
plant boundary receptors. The plant boundary receptors will be removed later.

Page K10

[@l) Receptor Pathway

m} =

Model: | AERMOD ~

3 Receptor Options
e

“- % Terrain Options (Elevated)

_4 Grids

i % Uniform Cartesian

~# Non-Uniform Cartesian
+ Uniform Folar

i 4% Non-Uniform Polar

% Multi-Tier

e Nested

9 Discrete Receptors

‘% Discrete Carlesian

- % Discrete Folar

‘- # Discrete ARC

i Fenceline

% Cart.Plant Boundary

- % Polar Plant Boundary

" # Fencaline Grid

Flagpole Receptors

(@) ves

(O No (Defautt Height = 0.0 m:

Receptor Summary

Default Height = [m]

)

Receptor Terrain Elevations
Unit: | Meters j

Receptor Type

Uniform Cartesian Grid
MNon-Uniform Cartesian Grid
Uniform Polar Grid
Non-Uniform Polar Grid
Multi-Tier )
Nested Grid

Discrete Cartesian
Discrete Polar

Cartesian Plant Boundary

Discrete Cartesian (ARC)
Polar Plant Boundary
Fenceline Grid

Cartesian Plant Boundary Intermediate

Mo. of Networks  No. of Receptors
]

o
o Confirmation
]

| Do you want to delete selected receptors?

e 10 e |

Select receptors to remove
and push the delete button.

No of Net Ho of Rec.
o 813

HRA Modeling Guidelines — Form-15i

RESINTE

Close

February 2025
Santa Barbara County APCD



12. Add a uniform cartesian grid centered on the MOC that is 1000 meters by 1000 meters, with 50 meter
spacing. Then select the Convert to Discrete option under the Actions drop-down menu.

734400 734600 734300

735000 735200 735400 735600

735800 E|
T T T T T ST 1 ST I TS OV S T T O T I A T T I A A A E|

736200 736400 736600

Use the Actions button to

Convert to Discrete. \

-~

3843600
|

1l) Receptor Pathway

Model:| AERMOD

Uniform Cartesian Grid Receptor Network

4 Receptor Options

+ Receptor Summary

+ Terrain Options (Elevated)
“qGrigs.

-

#* Non-Uniferm Cartesian

“# Uniform Polar

# Nen-Uniferm Polar

* HutiTier

* Nested
4 Discrete Receptors

+ Discrete Cartesian

+ Discrete Polar

+ Discrete ARC
“4qFenceline

+ Cart. Plant Boundary

% Polar Plant Boundary

* Fenceline Grid

3843400
I

3843200
I

3843000
|

3842800
I

3842600
I

Help

Netwrork ID:

¥ Ais.

SW Coordinates [ml: 7 0

Center Coordinates [m]: (+ 735424.00 3843038.00

Lengtn [r: 1000.00 ‘ 1000.00 ‘

Terrain Elevations #Receptors: 441

[]Disable Onsite Receptors ] Disable Offsite Receptors.

x| 18 ¢ —|» 9l

New

4 previous

Flagpole Heights

Next $

Actions v

Source.

Close

To create the MEA, set
the center coordinates
to the maximum
concentration (MOC)
UTMs. Set the length to
1000 meters and the
spacing to 50 km.

3842400
I

<
odel AERIOD Version 22112

<
Temain Cortors

tfile List: | -\7439921_GLOMAX30DAY bt

v |’13h Output Type: | Concentration ~

ES FOR SOURCE GROUP: ALL

Max: 265336 [ugim3] at (735424.00, 3343038.00)

13. Under Discrete Cartesian,

select the Remove Plant Receptors option under the Actions drop-down

1wl Receptor Pathway m] x
Discrete Cartesian Receptors
3 Recepior ptars
# Receptor Summary Flagpole Group ~ Apply Group Name...
; | X - Coord. Y - Coord Terrain Hill h .
@ Terrain Options (Elevated) No. (] ) Heights [m] Name Senstive|
~yerds ml m] Elevations Heights. e || @i Remove Plant Receptors
4 Uniform Cartesian 419 735874.00 3843488.00 0 0 UCART1 r Import from File...
# Non-Uniform Cartesian 5
. 420 73562400 3843483.00 0 0 UCART r Export to CSV File...
' 421 7482400 3843538.00 0 0 UCART r
% Non-Uniform Polar
o 422 73457400 3843538.00 0 0 UCART! r
* Mutti-Tier - -
& Nested 423 73502400  3843533.00 0 0 UCART r
4 Discrete Receptors 424 73507400 3843538.00 0 0 UCART! r
* 425 73512400 3843533.00 0 0 UCART1 r
# Discrete Polar f 426 73517400  3843538.00 0 0 UCART r
# Discrete ARC 427| 73522400 38343538.00 0 0 UCART1 r
1 Fenceline 428 735274.00 3843538.00 0 0 UCART1 r
* Cart. Plant Boundary 429 73532400 334353800 0 0 UCARTY r
% Polar Plant Boundary
430 73537400 3843533.00 0 0 UCART1 r
# Fenceline Grid
431 73542400 3843533.00 0 0 UCART r
i 432 73547400 3843538.00 0 0 UCART! r
433 73552400 3843533.00 0 0 UCART r
434 73557400 3843538.00 0 0 UCART! r
435 73562400 3843533.00 0 0 UCART1 r
436 73567400 3843533.00 0 0 UCART r
437 73572400 3843538.00 0 0 UCART! r
438 73577400 3843533.00 0 0 UCART r
439 73582400 3843533.00 0 0 UCART! r
440 73587400 3843533.00 0 0 UCART! r
M e 73562400 3843533.00 0 0 UCART r
v
Deleteal | X | —b | New M O F
= 441 = 2
Help 4 Previous | | MNext & Close
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14. The display will show all receptors within the property boundary are removed.
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15. Under Receptor Summary within the Receptor Pathway window, select the plant boundary receptors
(and intermediate plant boundary receptors, if present) and use the delete button to remove these
receptors. The only remaining receptors in the analysis should be the 1 km by 1 km grid centered on
the MOC, without any receptors located within the property boundary or on the fenceline.

[l Receptor Pathway

Model. | AERMOD ~

4 Receptor Options
*

+ Terrain Options (Elevated)
4 Grids.
# Uniform Cartesian
# MNon-Uniform Cartesian
4 Uniform Polar
# Non-Uniform Polar
# Multi-Tier
4+ MNested
_ | Discrete Receptors
# Discrete Cartesian
4 Discrete Polar i
# Discrete ARC
4 Fenceline
¥ Cart. Plant Boundary
<+ Polar Plant Boundary
+ Fenceline Grid

Help

Flagpole Receptors

(@) ves

Receptor Summary

Receptor Type

Uniform Cartesian Grid
Non-Uniform Cartesian Grid
Uniform Polar Grid
Non-Uniform Polar Grid
Multi-Tier Grid (Risk Grid)
Nested Grid

Discrete Cartesian

Discrete Polar

Cartesian Plant Boundary

Cartesian Plant Boundary Intermediate
Discrete Cartesian (ARC)

Polar Plant Boundary

Fenceline Grid

Groups.

Default Height = [m]

() No (Defautt Height = 0.0 m)

Mo, of Networks Mo, of Receptors

O x

|"!_3‘| Import Receptors.

Receptor Terrain Elevations

Unit: |

Meters

1]

1]
0
1]

0
0
0
0

Select the plant
boundary receptors
and use the delete
button to remove.

No of Het. Mo of Rec,
0 426

Close

Next $

<§ Previous
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]

Flagpole Receptors.

@ves

Defautt Height =

wibsupermax2

% Import Receptors.

Receptor Terrain Elevations
() No (Default Height = 0.0 m) Unit: | Meters
... Receptor Type No. of Networks  No. of Receptars Only 1 km by 1 km grld
Non-Unfor Cartesian Grid o remains, centengd on the MOC.
oo s 1 , . No receptors are present within
Multi-Tier Grid (Risk Grid) - 0 the property bQUﬂdary.
Nested Grid 0 0 LR S S S S S e I S S S S S S
2}:;:25;;?“” 4012 B T e T S T R S S S
by [l | CartesianPlantBoundary - ° oA A AP A A A FF oA o A AP F o o
i S;Zt"cz‘z;:”&fg]"mmm - 3 +++ A+
Polar Fant Boundary 0 e T e T S R S e
Fenishe G ° T
+ o+ + o+ o+ + o+ 4+ + o+ o+ + o+
x| | eroups to et foohee + o+t + o+ o+ o+ + 4+ + + + 4+ + o+
R + 4+ + +++ o+
€ previous | tiet Close + 4+ + +++ o+
+ O Eg SR S T S + + ++ o+
A By ég‘ S R I . + + + + + o+
+ A + ++ ++ + + ++ o+
" g ¥ oo +++ o+
B - g + ++ + 4+ + 4+ +F+++ o+
& ® g1 + o+ + o+ o+ R i S e S S S
. + o+ + o+ o+ + + + F + + o+ + o+ o+
@ < + + + + + o+ o+ o+ o+ F + o+ + o+ o+
H Jﬁ g + + + + + + + + F + +++ + ++ o+
e S’ + + + + + + + F +++ + ++ o+
10} L + + + + + + £ ++ 4+ + F++ o+
# @
+H = 5
® B £
¢ &
<
8 h’ Model AERMOD Version 22112

16. Rerun AERMAP for the new receptor grid.

Then run AERMOD.

Multimedia Teels Help
T e W E ¢
] £
ut Building Terrain Options | Reports 3D View
UTM East [m]
(00 734600° 734300 735000 735200 735400 735600 735800 7380)
P A R A T T T T T T Y T Y A A B
Use the terrain processes to
rerun AERMAP for new
receptor grid.
WJ Terrain Processer [AERMAP Executable: AERMAP.EXE] O x
AERMAP  Tools
Preview Terrain Options.
730000 733000 738000 739000 P O Flat (@) Elevated (O Flat & Elevated
[ &8 R A R
2] E B Map Type: USGS DEM/CDED v & webcis
D:s é’ *
2
21 [ Terrain  Region To Import  Import Elevations  Advanced AERMAP
Q ] DEM Files
=
{} 2 00 L= pew. | Horiz Fie | Vertical
= "'| Datum | Location | Datum
&
4 100 (2029 7.5 mir NAD 27 Ci\Lakesy NGVD 2
g7
-’[:} g ] Ll Clear All
&
"[:_"’ g 8o @ View...
g
4 27 —T-70 @) search
@]
o} o A —ts0 Find Similar
g7
21
2 4 —T150
&
NI 2l
& & E
& S
a1 B
2 2 5 1
i —
Legend
Terrain Maps [ Reaion to import {77 Model Extents Run AERMAP 4 Process + Run AERMAP
Help Preferences.. Cancel oK
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17. Create a new HARP 2 project file and follow steps 1 through 7 in Section K.5 to import the plot files
into HARP 2, set up the emissions inventory, and calculating the 30-day GLC concentrations for the

MEA dispersion run.

K.6

Analyzing Tier I Lead HRA Results

1. Open the file titled 7439921 GLCMAX30DAY.txt, which contains the 30-day GLC concentrations for
the MEA dispersion run. This file shows the rolling 30-day average concentration for every receptor.
j 7439921_GLCMAX30DAY.txt - Notepad
File Edit Format View Help
* AERMOD (22112 ): HARP GEMERATED FILE 86/07/23
* AERMET ( 16216): 11:31:19
* MODELING OPTIONS USED: RegDFAULT CONC ELEV FLGPOL RURAL SigA Data
* PLOT FILE OF PERIOD VALUES FOR SOURCE GROUP: ALL
* FOR A TOTAL OF 873 RECEPTORS.
= FORMAT: (3(1X,F13.5),3(1X,F8.2),3X,A5,2X,A8, 2X,A5,5X,A8, 2X, I8)
* X Y AVERAGE COMC ZELEV ZHILL ZFLAG AVE GRP RANK NET ID  DATE({COMNC)
735224 .00000 3842838.00000 1.3878920e-01 1085.26 124.00 1.58 1-HR ALL 15T 12040385
735224.00600@ 3842863.00000 1.1787310e-01 109.46 124.00 1.58 1-HR ALL 1sT 12811922
735224.00000 3842888.00000 3.8411180e-02 114.72  123.00 1.50 1-HR ALL 18T 12811001
735224 .0000@ 3842913.00000 1.4496430e-082 119.55 122.00 1.58 1-HR ALL 15T 12831383
735224.0060@ 3842938.00000 1.1645480e-82 122.20 122.20 1.58 1-HR ALL 1sT 12@31@84‘
735224.00000 3842963.00000 1.0699750e-02 123.00 123.00 1.50 1-HR ALL 18T 12832702
735224.00000@ 3842988.00000 1.3545690e-82 123.06 123.06 1.58 1-HR ALL 15T 12010623
735224.00600@ 3843813.00000 1.3931530e-02 123.33 123.33 1.58 1-HR ALL 1sT 12811588
735224.00000 3843038.00000 1.22794080e-02 123.90  123.90 1.50 1-HR ALL 18T 12820423
735224 .00000 3843063.00000 1.5661740e-82 123.31 123.31 1.58 1-HR ALL 15T 120228086
735224.0000@ 3843888.00000 1.7383290e-02 122.64 122.64 1.58 1-HR ALL 1sT 12811988
735224 .00000 3843113.00000 1.9966930e-02 121.82 121.82 1.5@ 1-HR ALL 18T 12832005
735224 .00000@ 3843138.00000 2.3722180e-082 121.26 121.26 1.58 1-HR ALL 15T 12010883
735224.09000@ 3843163.00000 2.0297530e-02 122.57 122.57 1.5@ 1-HR ALL 1sT 1201118
735224 .00000 3343188.00000 2.1256130e-02 120.60 124.00 1.5@ 1-HR ALL 18T 12813003
735224.0000@ 3843213.00000 2.9422560e-82 118.36 129.00 1.58 1-HR ALL 15T 12822901
735224.09000@ 3843238.00000 3.2967340e-02 118.42 134.00 1.5@ 1-HR ALL 1sT 12011904
73524900000 3342838.00000 1.5100330e-01 105.27 124.00 1.5@ 1-HR ALL 18T 12848365
735249.0000@ 3842863.00000 1.4048100e-81 108.62 123.00 1.58 1-HR ALL 1sT 12011922
735249.0000@ 3842888.00000 5.3177140e-02 113.62 123.00 1.5@ 1-HR ALL 1sT 12011601
735249.00000 3342913.00000 1.8093760e-02 118.62 123.00 1.50 1-HR ALL 15T 12831363
735249.0000@ 3842938.00000 1.3661770e-82 121.88 121.80 1.58 1-HR ALL 1sT 12831004
735249.0000@ 3842963.00000 1.1661950e-02 122.81 122.81 1.5@ 1-HR ALL 1sT 12832702
735249.00000 3342988.00000 1.5799320e-082 122.48 122.48 1.50 1-HR ALL 15T 120810623
735249.0000@ 3843013.00000 1.7480130e-82 122.48 122.48 1.58 1-HR ALL 1sT 12011588
735249.0000@ 3843838.00000 1.6657530e-02 122.45 122.45 1.5@ 1-HR ALL 1sT 12020423
735249.00000 3343063.00000 1.8036180e-02 122.83 122.83 1.50 1-HR ALL 15T 12822806
735249.00000 3343888.00000 2.2110230e-82 121.39 121.39 1.58 1-HR ALL 1sT 12811988
735249.0000@ 3843113.00000 2.8619690e-02 119.02 122.00 1.5@ 1-HR ALL 1sT 12832005
735249.00000 3843138.00000 4.1753090e-02 117.19 125.00 1.50 1-HR ALL 15T 12811168
2. Copy the entire contents of the 7439921 GLCMAX30DAY.txt file. Open a new workbook in Excel.
« : ER) : 133 L ER)
Select “Use Text Import Wizard” under the Paste Options. Use the “Delimited” file type when
importing.
a AutoSave ':. Oif:' '9 = ﬁ ~ Book2 - Excel
File Home Insert  Page Layout Formulas Data  Review
Text Import Wizard - Step 1 of 3 ? X
& Cut [catibri oA =
E@ Copy ~ E— The Text Wizard has determined that your data is Delimited.
(s B I U~ v O ﬁ h g If this is correct, choose Next, or choose the data type that best describes your data.
- < Format Painter
Font 5 Original data type
. on Fl
Paste Options: Choose the file type that best describes your data:
¥ I-r:ﬂ - Characters such as commas or tabs separate each field.
A O Fixed width - Fields are aligned in columns with spaces between each field.
Use Text Import Wizard... Paste Using Text Import Wizard
Paste Special... Start import at row: |1 S| File prigin:  Windows [ANSI) ~
[ My data has headers,
A B C D E F <]
L I:! Preview of selected data:
2
3 1/ RERMOD 112 ): HARP GENERATED FILE ~
[z} azrMET ( 16216)-
. || MoDELING OPTIONS USED: RegDFAULT CONC E FLGFOL RURAL Sigh Dat
5 [a ] PLOT FILE OF PERIOD VALUES FOR SQURGE GROUP: ALL
6 5] FOR A TOTAL OF 273 RECEPTORS. v
7 < >
8
g Cancel < Back
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Use Excel to average the concentration column, which is titled “AVERAGE” when imported in Excel

in the delimited format. The resulting value is the 30-day rolling average air concentration for

the MEA.
@ Auvosve @om) B D P A ¥ Book2 - Excel £ search
File Home Insert  Page Layout Formulas Data Review View Help  Acrobat

A Cut T
[ Copy ~ .
Clipboard N Font Alignment Mumber

03 v S :average(DS:D881}|

A B C D E F G H J K L M N
* AERMOD (22112 ): HARP GENERATEFILE 6/7/2023

2 |* AERMET 16216): 11:31:19

3 [* MODELINCOPTIONS USED: RegDFAUL CONC ELEV FLGPOL RURAL Sigh Data

4 |* PLOT FILE QF PERIOD VALUES FOR SOURCE GROUP: ALL

5 [* FOR A TOTAL OF 873 RECEPTORS.

6 |* FORMAT: (3({1X,F13.5),3(1X,F8.2),3%,A5,2X,A8,2X,A5,5X, A8, 2X,18)

7(* X Y AVERAGE CONC ZELEV ZHILL ZFLAG AVE GRP RANEK NET D DATE[CONC)

g |*

9 735224 3842838 1.39E-01 105.26 124 1.5 1-HR ALL 15T 12040305

10 735224 3842863| 1.17E-01 109.46 124 1.5 1-HR ALL 15T 12011922

11 735224 3B842888| 3.84E-02) 114.72 123 1.5 1-HR ALL 15T 12011001

12 735224 3842913 1.45E-02 119.55 122 1.5 1-HR ALL 1sT 12031303

13 735224 3842938 1.16E-02 122.2 122.2 1.5 1-HR ALL 15T 12031004

14 735224 3842963 1.07E-02 123 123 1.5 1-HR ALL 1sT 12032702

15 735224 3842988| 1.35E-02 123.06 123.06 1.5 1I-HR ALL 15T 12010623

16 735224 3843013 1.39e-02 123.33 123.33 1.5 1-HR ALL 15T 12011508

17 735224 3843038 1.23E-02 123.9 123.9 1.5 1-HR ALL 15T 12020423

18 735224 3843063| 1.57E-02| 123.31 123.31 1.5 1-HR ALL 15T 12022806

19 735224 3843088 1.74E-02 122.64 122.64 1.5 1-HR ALL 15T 12011908

20 735224 3843113 2.00E-02| 121.82 121.82 1.5 1-HR ALL 15T 12032005

21 735224 3843138 2.37E-02 121.26 121.26 1.5 1-HR ALL 15T 12010803

22 735224 3843163| 2.03E-02 122.57 122.57 1.5 1-HR ALL 15T 12011108

2 735224 3843188 2.13E-02 120.6 124 1.5 1-HR ALL 15T 12013003

24 735224 3843213 2.94E-02 118.36 129 1.5 1-HR ALL 15T 12022901

2 735224 3843238 3.30E-02 118.42 134 1.5 1-HR ALL 1sT 12011904

26 735249 3842838 1.51E-01 105.27 124 1.5 1-HR ALL 15T 12040305

27 735249 3842863| 1.40E-01 108.62 123 1.5 1-HR ALL 15T 12011922

=average(D9:D881)

4. Enter the 30-day rolling average air concentration for the MEA® in cell G2 of the District’s
spreadsheet titled Probability Determination for MEA with BLL greater than 10 ug per dL.xlsx; a link
is provided in Section K.11 of this appendix.

30-day rolling average air lead concentration in MEA (ug/m3 0.105'
Blood Lead/Air Lead Slope 4.2 (ug/dL)/(ug/m3)
Exposure Tier | Default Baseline BLL Statistics Modeled Cancentration
ScZnario GeometricMean = Geometric Standard  Arithmetic Mean | Arithmetic Mean Geometric Mean| Facility Contribution z Percentile/Probability
GM pg/dL Deviation pg/dL pg/dL GM pg/dL % ~seore from Z-Score
High 3.69 1.84 4.44 4.88 4.0562 5.0 1.480 6.94
Average 3.13 1.68 3.58 4.02 3.5155 11.0 2.015 2.22 a
Table 1 Sumiary of Statistics for Tier I Default Baseline Blood Lead Levels
Exposure Scenario GM (png/dL) GSD % BLLs > 10 pg/dL
High 3.69 1.84 5.1
Average 3.13 1.68 1.2
Notes:
1. Tier I default baseline BLL statistics from Table 1 of CARB's Lead HRA Guidelines
2. Calculations from Appendix E of CARB's Lead HRA Guidelines
% If only worker receptors are present in the MEA, the concentration may be adjusted as described in Section K.7.
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Use the calculated Z-score from the District’s spreadsheet titled Probability Determination for MEA
with BLL greater than 10 ug per dL.xlsx to determine the percentile/probability. Enter the Z-score for
the right side of the normal distribution curve into a calculator, such as the one located at this website:
https://www.zscorecalculator.com/ (see screenshot below). The District’s spreadsheet titled
Probability Determination for MEA with BLL greater than 10 ug per dL.xlsx contains a high exposure
scenario and an average exposure scenario. Use the Z-score calculator to determine the probability
for both exposure scenarios, and record these probabilities in column J of the spreadsheet. The
exposure scenario will be determined based on the age of buildings in the MEA and the level of

poverty in the MEA, as described in Section K.8.

Santa Barbara County Air Pollution Control District - December 2023

Probability Determination for MEA with BLL greater than 10 ug per dL

1. Tier | default bazeline ELL statistics from Table 1aof CARE's Lead HRA Guidelines
2. Caleulations from Appendiz E of CARE's Lead HRA Guidelines

z-Score Calculator

30-dau rolling average airlead concentration in MEA (ugim3) 0108
Blood Lead!fir Lead Slope 4.2 [ugldL){uglm3]
Ermosure Tier | Default Baseline BLL Statistics [Modeled Cancentration
Scpenalio Geometric Mean Geometric Arithmetic Meard &rithmetic Mean Geometric Mear] F acility Contribution Zesooie Percentile!Prob abilit
M paldl Stardard Devistion paldl pgldL GM pgldl : From 2-Sioore
High 3.E3 184 4 dd 4.85 4 0562 1.480 E.3d

fverage 3.13 165 3.58 4.02 3.5155 2.015 222 i
Table 1 Summary of Statistics for Tier I Default Baseline Blood Lead Levels

Exposure Scenario GM (pg/dL) GSD % BLLs = 10 ng/ilL

High 369 1.54 5.1

Average 33 1.68 1.2
Motes:

D4
:3 02
h 0o
-4 -2 0 2 4
z Score
Left
Left Right Equal Area Left Right Different Areas
Middle Equal Area Middle Different Areas
Left z-Score 0
Right z-Scare 148
Right Tail Area: 0.069437
Percentile/Probabilty _ 6.94 %)
hittpe i ww, zzcorecalculator, coml
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K.7 Worker Adjustment Option

If there are any residences in the MEA, no worker adjustment shall be used. If there are no residences in
the MEA and the only exposure in the MEA is to workers, an adjustment may be made for reduced hours
of exposure under certain conditions. For example, if the source is emitting for 24 hours a day and 7 days
a week, an adjustment in air concentration may be made to account for the presence of an offsite worker
for 8 hours a day, 5 days a week. In such a case, for a facility operating 24 hours a day and 7 days a
week, the adjustment factor would be (8/24)*(5/7) = 0.238 if all the offsite workers are only present in the
MEA for 8 hours a day and 5 days a week. This adjustment factor would be multiplied by the 30-day
rolling average air concentration for the MEA and the resulting adjusted MEA would be entered in cell
G2 of the spreadsheet titled Probability Determination for MEA with BLL greater than 10 ug per dL.xlsx.

K.8 Determining the Exposure Scenario from Census Data

The median year of structure built and the ratio of income to poverty level census data for any census
tracts within the MEA must be obtained from the U.S. Census Bureau. According to CARB, the MEA is
designated as having a high exposure to lead if the percentage of the population with incomes less than
1.25 times the poverty level is 30 percent or greater and the median age of housing is 1960 or earlier. An
average exposure area is used if the high exposure scenario does not apply.

The links to the U.S. Census Bureau in CARB’s Lead HRA Guidelines are outdated, as are CARB’s
recommendations for census data table numbers. Current census data is available here:
https://data.census.gov/. The current table names and numbers for the required data are provided below
with links to example tables.

Age of Housing

e B25035: MEDIAN YEAR STRUCTURE BUILT!

e Link to example table:
https://data.census.gov/table?q=B25035&g=1400000US06083002809

e B25034: YEAR STRUCTURE BUILT. Use this table only if there are multiple census tracts
within the MEA and one or more of the census tracts shows a Median Year of Structure as
1960 or older.

e Link to example table:
https://data.census.gov/table?q=b25034&2g=1400000US06083002909,06083002910,0608300
2911.06083002912.06083002913

Poverty to Income Ratio

e B17026: RATIO OF INCOME TO POVERTY LEVEL OF FAMILIES IN THE PAST 12
MONTHS’
e Link to example table: https://data.census.gov/table?q=B17026&g=1400000US06083002809

The U.S. Census Bureau’s website has a mapping feature that allows the user to determine the census
tract number. The procedure below explains how to obtain the census tract number and the necessary
census data.

10 CARB’s Lead HRA Guidelines use an outdated table number.
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https://data.census.gov/table?q=B25035&g=1400000US06083002809
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https://data.census.gov/table?q=B17026&g=1400000US06083002809

1. First determine the census tract(s) where the MEA is located by going to https://data.census.gov/ and

scrolling down to Explore Maps.

Paper and pape product merchant wholessers

Petrleum o petroleum products merchant wholesaers £

Build customized maps from any variable in our data tables. Just select your geographies.

Explore Maps ©

2

Variable(s) | Select

o5
008205

stes

= G

Gini Index—Estimate in 2020

¢ 5 C @ hitps//datacensusgov 2 »
= st b vou ko~
United States*
ensus Search Taves  Maps  Pages
i i)

Semercan Cammanty Survey

Gini Index—Estimate in 3221 Geos in 2020

2020: ACS 5-Year Estimates Detailed Tables

©

ClearGeos  Layer

&8 a8

RYpe

og &
&
Basemap  Siyle

&

Golars

B

dentity  Table  Notes

Dataset

Classes X

EEDEELERET

Data Classes: 2 €@ viewMap colors

N

Barbara County, California.”

Use the Geography filter with the Census Tract option to select “All Census Tracts within Santa

e Advanced Search

< > @ https://data.census.gov/map?layer=VT_2021_040_00 PP_D1&loc=43.3751,-113.1138,z2.6270
B the ment Here's how you know
Censtis ot
AN Tables Maps Pages
"7 O Filters & « Select Geography
=
Resuits
Q Search for filter Q. search Geography
13 Codes >
[T I Mo commonyUsed Gecarephes
B suvers > oon ® | - ® |
B8 Topics >
3 vears > | County @| Piace @|
2IP Code Tabulation Area @ | Metropalitan/Micropolitan Statisticsl Area ® |
| Census Tract () | | Broek ® |
Block Group (O] |
All Geographies
™ S-digit ZIP Code
W Alaska Native Regional Corporation
W American Indian Area (Off-Reservation Trust Land Only)/Hawaiian Home Land
W American Indian Area Tribal Subdivision/Remainder
W American Indian ArealAlaska Native Area (Reservation or Statistical Entity Only)
B American Indian Area/Alaska Native Area/Hawailan Home Land
™ Biock
™ Biock Group
B Census Tract
W Combined New England City and Town Area
W Combined Statistical Area
B Commaodity Flow Survey Area/Remainder

5278 Results «

Vview: 10 | 25 | 50 Download Table Data

SELECTION MAP

Decennial Census.
P1| RACE

@ View All 12 Products.

American Community Survey
S0101 | AGE AND SEX
® View All 23 Products

American Community Surve:

DPOS | ACS DEMOGRAPHIC AND HOUSING
ESTIMATES

@ view All 24 Products

American Community Survey

51901 | INCOME IN THE PAST 12 MONTHS (IN
2021 INFLATION-ADJUSTED DOLLARS)

® View All 23 Broducts

American Community Surve:
DPO3 | SELECTED ECONGMIC CHARACTERISTICS
® Wiew All 26 Products

Decennial Census

P2 | HISPANIC OR LATING, AND NOT HISPANIC CR
LATING BY RACE

@ View All 12 Products.
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If the map of Santa Barbara Country is not automatically displayed, then click on the Maps tab.
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3. Zoom in to see the census tract numbers. To see more detail on the map, use the Basemap option

with the Detailed map option selected.
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P

4. Zoom in until enough detail is presented that enables you to determine the census tract numbers for
the MEA. It may be useful to observe the MEA in Google Earth while simultaneously looking at the

census tract map.
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5. After the census tract numbers for the MEA are obtained, use the Advanced Search feature with the
table names (B25035, B17026) and the Census Tract option under the Geography filter.

<« C @ httpsy//data.census.gov/advanced?text=B25035+B17026
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6. Select the census tract(s) of interest.
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7. The two tables of interest (B25035 and B17026) will appear on the left side of the webpage.
Selecting one of the tables will show the data of interest in a tabular format on the webpage. For each
table, use the Excel button to export the data to an Excel format.

e
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Open the Excel file with the poverty level information (B17026). Note that the values may have been
stored as text, in which case the user must convert the values to numbers. To determine the
percentage of the population with an income less than 1.25 times the poverty level, sum the number
of people in the four categories with ratios less than 1.25 and divide by the total number of people in
all categories; multiply this fraction by 100. If there are multiple census tracts within the MEA, then
sum each grouping first, prior to determining the percentage, as shown in the example below.

SuUM IARRD vy |=SUM(<3:<E}/<2*100
A B C D E F G H | J K
Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract Census Tract  Total Census Tracts

1 |Label (Grouping) 29.24 29.26 29.33 29.34 29.35 29.36 29.37 9800 9803 within MEA
2 |Total: 126 119 654 672 848 151 306 0 0 3376
3 Under .50 37 8 38 28 1] 17 4 1] o 132
4 S0to .74 0 o 5 22 16 0 o 0 o 43
5| .75to0.99 13 0 12 0 9 3 0 0 41
6 1.00t01.24 7 16 o 1] ] 1] o 68
7 1.25t01.49 0 13 40 o 53 0 o 144
8| 1L50tol.74 0 5 0 56 5 21 0 0 87
g 175t01.84 0 o 15 o 0 ] 7 0 o 22
10| 1.85to1.99 0 0 20 0 9 0 25 0 0 54
11| 2.00to02.99 52 13 41 56 83 72 110 0 0 427
12| 3.00to03.99 0 17 76 135 105 ] 92 0 o 425
13| 4.00t04.99 0 7 67 21 107 16 64 0 0 282
14| 5.00and over 17 4 363 385 432 32 418 0 0 1651
15 Percentage of the population with an income less that 1.25 times the poverty le\'ell =SUM(K3:K6)/K2*100 I

10.

11.

Open the Excel file with the structure information (B25035) to determine the median year of the
structure built (MYSB), as shown in the screenshot below. Note that if there are multiple census
tracts within the MEA, determine if the MY SB is 1960 or older for any census tract within the MEA.
If the MYSB is after 1960 for all census tracts, then report the MYSB for each census tract and note
that none of the census tracts show a MYSB of 1960 or older. If the MYSB is 1960 or older for one
or more census tracts, then use the census table B25034. The census table B25034 will provide the
number of structures built each decade by census tract. The risk assessor must compile the data for
all census tracts within the MEA and then determine the median year of the structure built.

iy B C D
Census Tract 28.09, Santa Barbara County,
California

Label Estimate Margin of Error ‘

ra

Median year structure built Flﬁ?ﬁ 7

The MEA is designated as having a high exposure to lead if the percentage of the population with
incomes less than 1.25 times the poverty level is 30 percent or more and the median age of housing is
1960 or earlier. The MEA is designated as an average exposure area if the high exposure scenario
does not apply.

Select the percentile/probability from the Z-Score for the appropriate exposure scenario based on the
value determined for the MEA from the spreadsheet titled Probability Determination for MEA with
BLL greater than 10 ug per dL.xlsx. This value will be compared to CARB’s risk thresholds listed in
Section K.9.
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K.9

Risk Management

CARB’s Lead HRA Guidelines provide risk threshold recommendations for risk management decisions
for sources in the Air Toxics “Hot Spots” Program in Table 7, Hot Spots Program Levels for Existing
Sources. The District follows CARB’s recommended significant risk levels and public notification levels
listed below.

K.10

Stationary source risk > 5 % probability of children ages 0 to 7 years with BLLs > 10 pg/dL; or

Stationary source contribution > 10 %, when probability of children ages 0 to 7 years with BLLs
> 10 pg/dL is between 5 and 10 %.

Lead HRA Report

For the results, present the MOC, UTM coordinates of the MOC, MEA average concentration, the
exposure scenario, percent BLLs > 10 pug/dL and the stationary source contribution percentage to the
probability of children ages 0 to 7 years with BLLs > 10 pg/dL. For the lead HRA report, submit all
background documentation, including:

Census data (i.e., Excel file for B25035 and B25034, if used) for the median year of structure
built for the MEA.

o Identify the median year of structure built for the MEA.
Census data (i.e., Excel file for B17026) for the poverty level of the MEA.

o Identify the percentage of the population with an income less than 1.25 times the poverty
level within the MEA.

Identified exposure scenario (high exposure or average exposure) based on census data.

AERMOD dispersion files for lead HRA including files for the MOC and MEA, as two separate
runs should be performed.

o All input and output files, including post files and 1-hour plot files.
Any grouping of sources used in the lead HRA.

HARP 2 files, including XOQ files and the GLC file for the 30-day rolling average, including
files for the MOC and MEA, as two separate runs should be performed.

Excel spreadsheet showing calculation of MEA concentration.
Worker adjustment factor (if any), with calculation of the worker adjustment factor.

Z-Score calculated using Probability Determination for MEA with BLL greater than 10 ug per
dL.xlsx.

Probability of children ages 0 to 7 years with BLLs > 10 pg/dL based on Z-Score.

References for Appendix K

California Air Resources Board. March 2001. Risk Management Guidelines for New, Modified,
and Existing Sources of Lead. https://www.arb.ca.gov/toxics/lead/mainandappend.pdf.

Office of Environmental Health Hazard Assessment. February 2015. Air Toxics Hot Spots
Program Guidance Manual for Preparation of Health Risk Assessments.: Appendices.
https://oehha.ca.gov/media/downloads/crnr/2015gmappendicesaf.pdf.
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e Santa Barbara County Air Pollution Control District. December 2023. Probability Determination
for MEA with BLL greater than 10 ug per dL. https://www.ourair.org/wp-
content/uploads/Probability-Determination-for-MEA-with-BLL -greater-than-10-ug-per-dL.xlsx.

e U.S. Census Bureau. Accessed June 2023. Census Bureau Data. https://data.census.gov/.

Page K25 February 2025
HRA Modeling Guidelines — Form-15i Santa Barbara County APCD


https://www.ourair.org/wp-content/uploads/Probability-Determination-for-MEA-with-BLL-greater-than-10-ug-per-dL.xlsx
https://www.ourair.org/wp-content/uploads/Probability-Determination-for-MEA-with-BLL-greater-than-10-ug-per-dL.xlsx
https://data.census.gov/

	1. Introduction
	2. Emissions
	2.1 Pollutants
	2.2 Emission Sources
	2.2.1 NSR HRA with Only New Equipment
	2.2.2 NSR HRA with Existing Equipment
	2.2.3 CEQA HRA
	2.2.4 AB 2588 Air Toxics “Hot Spots” Program HRA

	2.3 Emission Calculations

	3. Air Dispersion Model
	3.1 Control Options
	3.2 Defining Urban and Rural Conditions
	3.3 UTM Coordinate System
	3.4 Source Parameters
	3.4.1 Point Sources – POINT, POINTCAP, POINTHOR
	3.4.2 Area Sources – AREA, AREAPOLY, AREACIRC
	3.4.2.1 AREA Sources Options
	3.4.2.2 AREAPOLY Sources Options
	3.4.2.3 AREACIRC Sources Options

	3.4.3 OPENPIT Sources
	3.4.4 VOLUME Sources
	3.4.5 LINE Sources

	3.5 Building Impacts
	3.6 Terrain
	3.7 Meteorological Data
	3.8 Receptors
	3.8.1 Property Boundary Receptors
	3.8.2 Cartesian Receptor Grids
	3.8.3 Residential Receptors
	3.8.4 Worker Receptors
	3.8.5 Sensitive Receptors
	3.8.6 Pathway Receptors
	3.8.7 Onsite Receptors
	3.8.8 Vacant Land & Future Receptors: Building & Land Use Applications


	4. Risk Assessment
	4.1 Tiered Approach to Risk Assessment
	4.2 Risk Analysis
	4.2.1 Cancer Risk Scenarios
	4.2.2 Non-Cancer Risk Scenarios

	4.3 Inhalation Pathway
	4.3.1 Fraction of Time at Home
	4.3.2 8-Hour Chronic Non-Cancer Risk
	4.3.2.1 Continuous Facilities for 8-Hour Hazard Index
	4.3.2.2 Non-Continuous Facilities for 8-Hour Hazard Index

	4.3.3 Worker Exposure – Adjustment Factor for Cancer Risk
	4.3.3.1 Continuous Facilities for Worker Cancer Risk
	4.3.3.2 Non-Continuous Facilities for Worker Cancer Risk
	4.3.3.3 Tier 2 Adjustments for Worker Cancer Risk


	4.4 Multipathway Analysis
	4.4.1 Deposition Rate
	4.4.2 Soil Ingestion
	4.4.3 Dermal
	4.4.4 Mother’s Milk
	4.4.5 Drinking Water
	4.4.6 Fish
	4.4.7 Homegrown Produce
	4.4.8 Beef & Dairy
	4.4.9 Pig, Chicken & Egg

	4.5 Spatial Averaging
	4.6 Refined Acute Analysis
	4.7 Significant Risk Thresholds

	5. Health Risk Assessment Report
	5.1 Facility Information
	5.2 Source and Emission Inventory Information
	5.2.1 Source Parameters Table
	5.2.2 Source Groups Table
	5.2.3 Device Tables

	5.3 Emission Quantification
	5.4 Model Information
	5.5 Building Parameters
	5.6 HARP 2 Options Table
	5.7 Receptor Placement
	5.8 Multipathway Information
	5.9 Summary of Results
	5.10 Risk Driver Tables
	5.11 Isopleth Maps and Aerial Photos
	5.12 Electronic Files

	6. References
	7. Contacts
	Appendix A – Variable Emissions Modeling
	A.1 Variable Emission Rates for Annual Emissions
	A.2 Variable Emission Rates for Maximum Hourly Emissions

	Appendix B – Modeling Specific Source Types
	B.1 Gasoline Dispensing Facilities
	B.2 Liquid Storage Tanks
	B.2.1 Fixed Roof Tanks
	B.2.2 Floating Roof Tanks


	Appendix C – Spatial Averaging
	C.1 Nested Grid Size
	C.1.1 Residential and Sensitive Receptors
	C.1.2 Worker Receptors
	C.1.3 Pasture and Waterbody Receptors

	C.2 Tilted Grids
	C.3 Spatial Averaging Instructions

	Appendix D – Default DICE Stack Parameters
	Appendix E – Health Risk Calculation and Rounding Policy
	Appendix F – Placement of Portable Equipment
	Appendix G – Source-Receptor Distance Policy for Acute Risk
	Appendix H – Alternative Refined Acute Method (ARAM)
	H.1 Simple Acute Risk Methodology in HARP 2
	H.2 Refined Acute Risk Methodology in HARP 2
	H.3 Alternative Refined Acute Risk Method
	H.4 ARAM Procedure using Lakes Environmental’s AERMOD View
	H.5 Procedure for Creating Isopleths using Surfer 16 and Google Earth

	Appendix I – Modeling Emissions from Roadways
	I.1 Modeling Roadways with LINE Sources
	I.2 Modeling Roadways with RLINE Sources
	I.3 Modeling Roadways with VOLUME Sources
	I.4 Toxics Emissions from Fugitive Dust from Haul Roads
	I.5 References for Appendix I

	Appendix J – Example Toxics Air Contaminant Device Table
	Appendix K – AB 2588 Lead Health Risk Assessments
	K.1 Lead Health Impacts
	K.2  Air Dispersion Modeling for Lead HRA
	K.2.1 Receptors Included in Air Dispersion Modeling for Lead HRA
	K.3 Exposure Scenario Basis – Poverty Level and Age of Buildings
	K.4 Initial Air Dispersion Procedure in Lakes’ AERMOD View
	K.5 Air Dispersion Procedure for Maximum Exposure Area
	K.6  Analyzing Tier I Lead HRA Results
	K.7 Worker Adjustment Option
	K.8 Determining the Exposure Scenario from Census Data
	K.9 Risk Management
	K.10 Lead HRA Report
	K.11 References for Appendix K


