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1.

Introduction

Projects in the Sac Metro Air Dis trict
Sacramento, California

INTRODUCTION

The California Environmental Quality Act (CEQA) is a state statute that requires state and

local agencies to identify the significant environmental impacts of their actions and to avoid

or mitigate those impacts, if feasible. A public agency must comply with CEQA when it

undertakes an  activity defined by CEQAas a" project.” A projectis an activity  carried out by
a public agency or a private activity that must receive some discretionary approval (meaning

that the agency has the authority to deny the requested permit or approval) from a

government agency , and that may cause either a direct physical change in the environment

or a reasonably foreseeable indir ect change in the environment. Air quality impacts of a
proposed project are one of the environmental factors that are required to be evaluated

under CEQA, and require mitigation unless the impacts can be shown to be insignificant. Air
quality impacts typi  cally include increasesin criteria pollutants  [e.g., ozone (O3), nitrogen
dioxide ( NO3), sulfur dioxide (SO2), carbon monoxide ( CO) and particulate matter (PM3p and

PM.5)], greenhouse gas es (GHGs), air toxics (e.g., diesel particulate matter, DPM) , and the
resultant health effects of increases in air pollutants .
The California Supreme Court , in the case of Sierra Club v. County of Fresno (2018) 6 Cal

5th 502 , determined that the air quality analysi s in the environmental impact report (EIR)
prepared under CEQA for the Friant Ranch Project was inadequate because it did not make

fla reasonabl e effort t o sprbosjteacnttdisv eaiyr cgounanleictty tihnepact s

consequences. 0 E€Ehei @edr t hadae¢et Aithe EIR should be
adverse air quality impacts to likely health consequences or explain in meaningful detail why

revi

sed

it is not feasible at the time of drafting to provide

Lead agencies and practitioners preparing documents to comply with CEQA have requested
guidance from the Sac ramento Metro politan Air Quality Management District (Sac Metro Air
District) on implementing the Friant Ranch decision in the review and analysis of proposed

project sin Sacramento County. On April 25,2019, the Sac Metro Air District published an
Interim Recommendation for addressing the Friant Ranch decision. The Interim

Recommendation stated that agencies should follow the Courtéos

meaningful de tail why an analysis of likely health consequences resulting from a
development project  is not yet feasible . This explanation should describe the background
underlying air regulations, the regional nature of the regulatory approach, and why the
approach is not amenable to project  -level assessments.

The Interim Recommendation stated that a n expanded discussion of health impacts resulting

from specific air pollutants may also be warranted for projects with emissions exceeding the

Sac Metr o Ai thresbalds df significanes The Interim Recommendation was put in
place to assist lead a gencies and practitioners with CEQA document preparation until the Sac
Metro Air District develop ed a methodology that  would provide a consistent, reliable and

meaningful analysis to address the Courtds directi

pr oj femissions.
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2. PURPOSE AND AUTHORITY

The Sac Metro Air District  is one of 35 air districts in California responsible for local air

quality planning, monitoring, and stationary source permitting . Sac Metro Air District  covers
Sacramento County, including the cities of Sacramento, Citrus Heights, Folsom, Rancho

Cordova, Elk Grove, Galt, and Isleton .

Under the CEQA review process, Sac Metro Air District  may serve as the lead agency, a
responsible agency with limited disc retionary authority, or a reviewing agency providing

comment on the air quality impacts of a proposed project or plan . CEQA requires that lead
agencies identify significant environmental impacts and to avoid or mitigate those impacts if
feasible . Lead agen cies in the Sacramento Federal Nonattainment Area (SFNA) often look to
the Sac Metro Air District ~ for guidance on CEQA -related topics. In addition, the Sac Metro Air
District partner s on regional issues withn  earby air districts including the following

A Yolo-Solano Air Quality Management District;
A Placer County Air  Pollution Control District;
A ElDorado County Air Quality Management District; and

A Feather River Air Quality Management District.

Sac Metro Air District staff has developed this guidance with inp ut from the other SFNA air
districts since they share air quality issues and use the same growth assumptions, mobile

source emissions, and modeling efforts to support ozone and PM attainment plans.  The
geographic area covered by the Sac Metro Air District and the four other neighboring Air

Districts lis ted above is referred to as the Five - Air-District Region .

This guidance is intended for use in the Sac Metro Air District, however it contains
information that can be used by the partner agencies to set guidance

This guidance document :
1. Replaces the Interim Recommendation.

2. Provides insighton the health effects that may result froma projectemittingat the
maximum threshold s of significance (TOS) levels inthe Five-Air-District Region for
oxides of nitrogen (  NOx), volatile organic compounds (VOCs), and PM, in addition to
levels of CO and oxides of sulfur ( SOx) calculated proportion alto NOx (as described
in Section 4.1 ). This information can be used in environmental documents to
provide a conservative estimate of the health effects of criteria pollutant emissions at
the significance threshold s or below .

3. Provides look -uptables for estimati ng health effects for  strategic areas where gro wth
exceeding thresholds of significance is anticipated

4. Provides modeling guidance for CEQA projects that have emissions in excess of the
significance thresholds  and are located outside the strategic areas modeled .

5. Provides information on disclosing hea Ith effects in an overall health context ina
CEQA document .

Purpose and Authority 2 Sac Metro Air District
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3. ORGANIZATION OF GUID ANCE

This guidance document provides an overview of the Friant Ranch screening analys es,
methods and results. Section 4  describes the screening analysis approach and methods for
projects with emissions  at or below the thresholds of significance . Section5 describes the
screening methods  for projects located in  strategic areas with e missio ns above the
thresholds of significance . Section 6 providesa general description ofthe recommended
analysis methods for projects above the thresholds of significance suitable for planners and

the public should the screening methods in Section4 and Section5 not be applicable

Section 7 provides information on incorporating health effects information into a CEQA

document and discussing overall health context. Appendix A provides , for practitioners

skille d in the art of photochemical grid modeling and health effects analyses, recommended
procedures for conducting a health effects analysis that would be expected for larger projects
and for projects that do not fit the requirements described for using the sc reening analys es.
The procedures used in conducting the health effects screening analysis for small projects

are discussed in Appendix B . Appendix C  discusses the screening analysis for  strategic
area projects. T he treatment of SO , and CO emissions thatdo  not have significant emissions

levels in the screening analysis and procedures for speciating ROG and PM emissions is
discussed in Appendix D . Appendix E provides a list of commonly used Source
Classification Codes (SCC) for source types from typical CEQA projects. Appendices F and
G provide health effects output for the minor project and strategic area  project screening
modeling.

Organization of Guidance 3 Sac Metro Air District
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4.1

4.2

Projects in the Sac Metro Air District
Sacramento, California

GUIDANCE FOR SCREENING HEALTH EFF ECTS
ANALYSIS

Thresholds of Significance

The Sac Metro Air District and ne ighboring air districts have  established thresholds of
significance ( TOS) for certain criteria air pollutants and their precursors.  If a proposed

project has an emissions rat e for a pollutant that exceeds one ofthe TOS, then the project
would be considered to have a significant air quality impact and the proponent must evaluate
and implement mitigation where feasible. Table 1 displays the TOS for the Sac Metro  Air
District and neighboring air districts .

Table 1. Operational thresholds of significance for the Sac Metro Air District and
neighboring  air districts

Pollutants in Ibs. /day

Air District NO x ROG PM 10 PM2s

Sacramento 65 65 80 82

Placer 55 55 82 Not established

El Dorado 82 82 Cause or contribute to an Cause or contribute to an
exceedance of Ambient Air exceedance of AAQS
Quality Standards  (AAQS)

Feather River 25 25 80 Not established

Yolo Solano 552 552 80 Not established

a 55 Ibs. /day is equivalent to the 10tons/year adopted threshold.
Red indicates the highest emission rate among the five districts

Ramboll conducted a screening analysisto estimate the level of health effects for a proposed
CEQA project that has emissions at the maximum TOS levels . In addition to the pollutants

with thresholds, p roject emissions also include d SO, and CO. SO, is a precursor to secondary
PM.5s and CO plays a smal | role in the formation of ozone.

Lead agencies and CEQA practitioners can use t his screening analysis  to provide a
conservative estimate of health effects for projects with emissions atthe  TOS or below .

Overview of Health Effects Analysis

This section presentsa  general overview of the  procedures for conducting a health effects
analysis of a project that satisfies the requirements of the Friant Ranch court decision to
disclose adverse health effects resulting from a CEQA  project . The first step in the process is
toruna photochemical grid model (PGM) to assess the increases in ambient air

concentrations of pollutants that the project emissions may cause. PGMs require a database
of information, including meteorology and the spatial and temporal allocation of emissions in
the area to be modeled. This includes both existing emissions and the emissions of the
particular project being evaluated. The next step is to put the increases in concentrations
from the PGM that result from the pro j e camBgsonsinto the Benefits Mapping and Analysis
Program ( BenMAP), a U .S. Environmental Protection Agency (US EPA) tool that estimates

Guidance for Health Effects Analysis 4 Sac Metro Air District
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health impacts from ozone and PM 25. More discussion of the procedures  to conduct a health
effects analysis are pr ovided in Section 6 of this guidance , with technical details provided in
Appendix A

4.3 Screening Analysis for Projects at or Below Thresholds Levels

A health effects screening analysis was conducted for hypothetical sources within the Sac

Metro Air District and neighboring air district s (i.e., the Five-Air-District Region) using
emission rates atthe  threshold s of signifi cance (notedin Table 1 ). The hypothetical source
locations were intended to be proxy locations for where real projects may be located.

4.3.1 Definition of Hypothetical Project Sources for Screening Analysis

Each hypothetical source was assumed to have an emission rate for each pollutant at the
threshold of significance, indicated by the red numbers in Table 1 . Thisresult ed inan
emission rate of 82  Ibs. /day for NO x, ROG, PM »5 and PM 1. The hypothetical sources also
included emission rate s of CO and SO » that were based on an analysis of th e ratios of the
emission rates of SO, to NOx and CO to NOx for six recent CEQA projects in Sacramento
County . This analysis is described in  Appendix D

Figure 1  shows the geographic areas in which the Sac Metro Air District expects CEQA

projects to be located in Sacramento and neighboring counties (shaded blue) , along with the
locations of the 41 hypothetical projects. These expected growth areas are consistent with

the Sacramento Area Council of G overnment & 2050 Blueprint growth map. The 41
hypothetical project s were distributed across the potential  growth areas to capture the

differ ences in the dispersion regimes of the mountain/valley flow systems, photo chemical
regimes , areas which include high andlow emissions levels, urban and rural atmosphere s,
and population densit  ies of the urban versus remote areas

Guidance for Health Effects Analysis 5 Sac Metro Air District
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Figure 1.

4.3.2

Projects in the Sac Metro Air District
Sacramento, California

Potential CEQA  project locations (blue shading) in the five -air -district region
along with locations of the 41 hypothetical project locations used in the
screening  modeling
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For the screening analysis,t he Comprehensive Air Quality Model with Extensions (CAMX)
PGM was used with a 2012 annual 4 -km grid resolution meteorolog  ical and emissions
database for a domain covering Sacramento and nearby counties . The 2035 future year
anthropogenic (i.e., human -made) emissions were used as the baseline. T he ozone and PM
im pacts were estimated from each of the 41 hypothetical sources whose emissions were set

atthe 82 Ibs./day TOS level for ROG, PM;s and NO x and corresponding levels of CO and SO 2.
Health effects were estimated for each of the 41 hypothetical sources using a simulator of

USEPAG6s BenMAP heal twih thé €omcentrationm-osedperise ( C-R) functions , 2035
population , and procedures described in Appendix A (see Tables A -1 and A-2). This
guidance recommends assessing mortality (all causes), hospital admissions (respiratory,

asthma, cardiovascular), emergency room visits (asthma), and acute myocardial infarction

(non -fatal) health effects for PM 25, and assessing mortality, emergency room visits
(respiratory) and hospital admissions (respiratory) health effects for ozone, consistent with

Guidance for Health Effects Analysis 6 Sac Metro Air District
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the USEPAOGs approach when establishing the Nati

(NAAQS) 1.

As an example, Table 2 displaysthe health effects for PM and ozone increases resulting

from hypothetical source  location number 20 (see Figure 1 for location map ). The analysis
estimates thata  project at hypothetical source location number 20 , emitting 82 Ibs./day of

NOx, ROG and PM and co rresponding levels of CO and SO  ,, would have 2. 3 premature

deaths (mortality, all causes) per year across the modeling domain (see Appendix A, Table

A-1and Appendix B, Figure B -2 for the Reduced Sacramento  4-km M odeling Domain
specifications and map) and 2. 1 premature deaths peryear withinthe Five-Air-District
Region due to its increases in PM concentrations. To put this health effect into context,

Table 2 also includes the increase over the background health  incidence rate of each health
effect end point with in the Five-Air-District Region . For hypothetical source location number

20, the 2. 1 premature deaths  peryear withinthe Five-Air-District Region due to the project

PM impacts would resultin a very small (0.00 5%) increase over the background incidence of

premature deaths due to PM concentrations within the  Five - Air-District Region , which is
44,766 deaths peryear .
The PM and ozone health effects due to emissions from each of the 41 hypothetical source
locations are provided in Appendix F

1 https://www3.epa.gov/ttn/naaqs/standards/pm/data/PM_RA_FINAL_June_2010.pdf

Guidance for Health Effects Analysis 7 Sac Metro Air District
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Table 2. Health effects for hypothetical project number 20 prod
program (see Appendix F for health effects of all 41 hypothetical projects).
BenMAP
Run with  PopGrid populations - Source 20
Incidences
Across the . Total
Incidences Percent of
Reduced . Number of
Across the BAir- | Background
Sacramento 4 . . Health
. District Region Health .
LR Resulting from Incidences INEIBIEEE
PMas Health Age Domain Pro'egct Across the & | Across the 5
1 * . . . .
S Range Resulting from rrol Foos Air-District
. Emissions (per| Air-District .
Project N Region (per
N year) Region ™
Emissions year)
(per year)
(Mean) (Mean)
Emergency Room i
Visits, Asthma 0-99 1.45 1.36 0.0074 18419
Mortality, Al 30 - 99 2.29 2.06 0.0046 44766
Cause
Hospital
Admissions, 0-64 0.097 0.092 0.0050 1846
Asthma
Hospital
Admissions, All
Cardiovascular 65 - 99 0.19 0.17 0.00071 24037
(less Myocardial
Infarctions)
Hospital
Admissions, All 65 - 99 0.34 0.30 0.0015 19644
Respiratory
Acute Myocardial
Infarction, 18 - 24 0.00013 0.00012 0.0032 4
Nonfatal
Acute Myocardial
Infarction, 25 - 44 0.012 0.012 0.0038 308
Nonfatal
Acute Myocardial
Infarction, 45 - 54 0.025 0.024 0.0032 741
Nonfatal
Acute Myocardial
Infarction, 55 - 64 0.040 0.038 0.0031 1239
Nonfatal
Acute Myocardial
Infarction, 65 - 99 0.12 0.11 0.0022 5052
Nonfatal
Guidance for Health Effects Analysis 8 Sac Metro Air District
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Incidences
Acrossthe . Total
Incidences Percent of
Reduced : Number of
Across the BAir- | Background
Sacramento 4 . . Health
. District Region Health .
ArmhieEiing Resulting from Incidences LeLe it
Ozone Health = Domain E———_ Across the & | Across the 5
i * . . . o
S Range Resulting from rrol Foos Air- District
. Emissions (per| Air-District .
Project — Region (per
1 year) Region ™
Emissions year)
(per year)
(Mean) (Mean)
Hospital
Admissions, All 65 - 99 0.085 0.065 0.00033 19644
Respiratory
Mortality, Non - - 0- 99 0.053 0.043 0.00014 30386
Accidental
Emergency Room 0-17 0.46 0.39 0.0066 5859
Visits, Asthma
Emergency Room 18 - 99 0.72 0.61 0.0049 12560
Visits, Asthma
* Other age ranges are available, but the studies shown here are the ones used by the EPA in its health
assessments. The age ranges are consistent with each epidemiological study conducted for each study.
**  The percent of background health incidence uses the mean incidence.  The background health incidence is an
estimate of the average number of people that are affected by the health endpoint in a given population over a
given period of time. In this case, these background incidence rates cover the Five - Air-District Region . Health
incidence rates and other health data are typically collected by the government as well as by the World Health
Organization. The background incidence rates used here are obtained from BenMAP.
Guidance for Health Effects Analysis 9 Sac Metro Air District
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Figure 2 is amap thatdi splays the estimated number of premature deaths across the
modeling domain  that may result  from increases in PM concentrations from the NOx, PMz s
and SO , emissions at each of the 41 hypothetical project locations . The estimated PM
premature deaths  range from 0.1 to 2.6. Also shown in Figure 2  are the gridded population
amounts in 2035 used in the health effect estimates. Premature death and other health

effects are greatest for those sources located near high population areas. Fo r example, there
are three hypothetical sources in Sacramento County that have estimated PM premature
deaths greater than 2, whereas all of the other hypothetical source estimated PM premature
deaths are less than 2. The three Sacramento County hypothetica | sources include source
number 20 in  the north western portion of Sacramento County (near Interstate 5 and

Interstate 80) , used for the example results shown in Table 2

For a project with emissions below the threshold s of significance, the health effects will be
lower than presented here.

Figure 2. Premature  deaths resulting from PM at 41 hypothetical project locations
on a population base map with SFNA boundary outline. Location of
hypothet ical source number 20 , whose results were presented in Table

2, is shown by the purple circle.
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4.3.3 Minor Project Health Effects Screening Tool
The health effect s of the 41 hypothetical sources were interpolated to the 4 -km modeling
domain and imported into an interactive spreadsheet  into which the user can input the
project location and obtain the estimated health effect s information for a source with TOS
emission rates at that location. Projects with emissions lower than the TOS would have lower
estimated health effects.
The Minor Project Health Effects Screening Tool is available on the Sac
CEQA Guidance & Tools website .
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5. TREATMENT OF PROJECT S THAT EXCEED
THRESHOLDS IN STRATEGIC AREAS

To estimate the health effects of potential projects with emissions greater t han the
thresholds of significance emission rates and located in strategic area s, additional health
effects screening modeling was conducted , and the results were used to develop a Strategic

Area Health Effects Screening Tool. Th is screening analysisisdi  scussed briefly below, with
details provided in  Appendix C

5.1 Strategic Area Project Screening Modeling
The Sac Metro Air District provided five potential strategic area project locations for use in
the health effects screening modeling. These five locations  are intended to be used as proxy

locations for nearby projects exceeding the thresholds of significance . The five locations are
listed in Table 3 andshownin Figure 3

Table 3. Coordinates for 5 hypothetical strategic area projects.
ID Name Latitude Longitude Location
A Sacramento 38.579336 -121.494119 10" Street & K Street
B Rancho Cordova 38.588080 -121.286765 Zinfandel Drive & White Rock Road
C Woodland 38.677388 -121.765759 Main Street & East Street
D Vacaville 38.347954 -121.998058 Merchant Street & Lincoln Highway
E West Roseville 38.765833 -121.359299 Fiddyment Road & Pleasant Grove

Boulevard

IMPORTANT NOTE: Prior to using the Strategic Area Project Health Screening Tool,
project proponents should confirm with Sac Metro Air District staff that one of the strategic
area project locations  is appropriate foruse  as a proxy .

Treatment of ~Strategic Area Projects 12 Sac Metro Air District
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Figure 3. Locations of five strategic area Projects A -E used in the screening modeling,
along with the 41 hypothetical projects used in the minor project analysis with
outline of the SFNA boundary
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the 41 hypothetical minor

proje ct analysis (see

screening modeling emissions rates used are shown in
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Table 4. Levels of emissions proposed for evaluating strategic area projects
that are 2 and 8 times the maximum threshold of  significan ce
Pollutant Emissions ( Ibs. /day)
2XTOS 8xTOS
NOx 164 656
PMz 5 164 656
ROG 164 656
SO: 1.96 7.84
CO 524 2096

Two annual CAMx ozone and PM source apportionment model simulations were conducted for

the 2012 calendar year ; 2035 future year anthropogenic (i.e., human -made) emissions were
used as the baseline emissions. The following future -year anthropogenic emissions were
used: (1) five projects at 2xTOS emissions; and (2) five projects at 8xTOS emissions.
Emissions from ea ch of the five  projects were tagged for treatment by the CAMx ozone and

PM source apportionment tool. The incremental ozone and PM ;5 contributions of each of the
five projects at the two levels of emissions were used with the  BenMAP tool to estimate
healt h effects, w ith results shownin Appendix G . BenMAP was run to obtain ozone and

PM. s health effects from each of the precursor emissions (i.e., NO x, ROG and PM) separately ,
which allows the userto  obtain only the health results associated with the pollut ant with
emissions above the threshold.

5.2 Strategic Area Project Health Effects Screening Tool

The strategic area project screening modeling health effects were used to develop a
Strategic Area Projects Health Effects Screening Tool spreadsheet that can be used to
estimate health effects for potential projects with emissions below the 8xTOS level. The
Strategic Area  Project Health Effects Screening Tool has two interactive components that
need to be specified by the user:

1. Project Location : The user selects one of the five strategic area project locations (see
Table 3 and Figure 3 ) from a dropdown menu so that the spreadsheet use s the
strategic area project health effects screening modeling resu Its for that location.

2. Project Emissions : The user inputs the NO  x, ROG and PM .5 emissions in pounds /day for
the potential project . The tool linearly interpolate s the ozone and PM health effects for
the selected project location from the 2xTOS and 8xTOS C AMx/BenMAP modeling.

If the user inputs any one of the NO x, ROG or PM emissions below the 2xTOS emissions rate,
then the health effects for the 2xTOS emissions level for that precursor is used to provide a
conservative estimate of health effects. If the user inputs one or more emission rates above
the 8XTOS level, the tool output S an error message that one or more of the emission rates
provided is too high  to use the tool

The Strategic Area Project Health Effects Screening Tool can be obtained on the Sac Metro Air

Districtds CEQA Guidance & Tools website

Treatment of ~Strategic Area Projects 14 Sac Metro Air District
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6. ANALYSIS OF INDIVIDUAL PROJECTS

For a practitioner skilled in the art of detailed photochemical grid modeling and health effects
analysis, Appendix A  provides detailed guidance on how to conduct a health effects analysis
for an individual  projectin Sacramento Count y, and potentially in the Five-Air-District

Region , with input from the applicable air district . This section providesa | ayper sonés
description of this  approach . While th e approach outlined in this section can be used for any
project, this guidance document allows a screening approach for projects within Sacramento

County and the Five-Air-District Region in which emissions of VOC, NO x and PM are equal to
the maximum<t hresholds of significance or lower , and provides look -up table s for larger
projects in designated  strategic areas. Therefore, this individual project modeling guidance
should only be used for larger projects outside the designated strategic areas to prepare a
site - specific health effects analysis.

In order to estima  te the health effects of the increases of criteria pollutants fr om a proposed
project, practitioners should apply a photochemical grid model (PGM) to estimate the

increases in concentrations of ozone and PM 255 in the region as a result of the emissions of

criteria and precursor pollutants from a project. Next, apply the U.S. Environmental

Protection Agency (USEPA) -authored program, the Benefits Mapping and Analysis Program
(BenMAP 2), to estimate the resulting health effects from the increases in concentration. This
process is described further below.

6.1 Pollutants Evaluate d

This analysis estimates the health effects of criteria pollutants and their precursors,

specifically those health effects that are evaluated by the USEPA in rulemaking setting the

NAAQS: NO x, VOC [also known as reactive organic gases, or ROG, which are v irtually the

same as VOC with some slight differences] 3, CO, ozone, SO ,, PM,s and PM 1. USEPAOGs default
health effect s functions in BenMAP for PM use PM .5 as the causal PM agent, so the health

effects of PM 10 are represented using PM .5 as a surrogate. N  Ox and VOC are not criteria air

pollutants but, in the presence of sunlight, they form ozone and contribute to the formation

of secondary PM 25 and thus are analyzed here. As a conservative measure, SO, and CO are

evaluated due to their small contribution to the formation of secondary PM 25 and ozone ,

respectively .

This guidance recommends that the health effects from ozone and PM 25 be evaluated,
because the USEPA has determined that these criteria pollutants would have the greatest

effect on human health . While ozone is hot commonly emitted directly , some PM ;5 is emitted
directly. Ozone and secondary PM ;5 are formed by the emissions of other pollutants to the
atmosphere, including VOC, NO  x, CO and SO ».

Additionally, SO,, NO, and CO concentration changes due to a project are not evaluated
individually . Each of these pollutants has NAAQS against which the  presence or absence of
health effects can be measured, and non e of these pollutants are typically considered to be
formed in the atmosphere as secondary pollutants, as are ozone and PM ;5. NAAQS are
health -based thresholds and thus a direct comparison with them allows evaluation of
2 https:/lwww.epa.gov/benmap/benmap -ce-manual -and -appendices .
3 ROG emissions are quantified and modeled as VOCs in this assessment. ROG means total organic gases minus
ARB's "exempt" compounds (e.g., methane, ethane, CFCs, etc.). ROG is similar, but not identical, to USEPA's
term "VOC", which is based on USEPA's exempt Ilist, which is slight
Analysis of Individual Projects 15 Sac Metro Air District
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potential health effects. NO_ concentration changes are not individually evaluated as there

are currently no NO , non -attainment areas in the United States, even now that the 1 -hour
standard has been implemented. Similarly, SO  , concentration changes are also not

individually evaluated as there are no current SO 2 hon -attainment areas in the state of

California. Sac Metro Air District has been in attainment of the NAAQS and State CO

standards since the early 1990s . Even so, as noted above, contributions of NO x, CO, and SO »
continue to be evaluated for their contribution s to the formation of ozone and secondary

PM, s, the two criteria pollutants the USEPA has determined to have the greatest effect on

human health.

6.2 Technical Analy sis
The first step inthe  technical analysis is to run the PGM with appropriate information to
assess the increases in ambient air concentrations of pollutants that the project 6 £missions
may cause. PGMs require a database of information, including meteo rological fields and  how
emissions are distributed in the area to be modeled. This includes both existing emissions
and project emissions. The latest publicly -available PGM database for ~ Northern California

should be used in this analysis

The USE P Adabty nsodeting guidelines (Appendix W 4) and ozone and PM ;5 modeling

guidance ® recommend using a PGM to estimate ozone and secondary PM 2.5 concentrations.

The USEPAO6s modeling guidance does not recommend specifi
for determi  ning an appropriate PGM on a case  -by-case basis. Both the modeling guidelines

and guidance note that the CAMXx 6 and the Community Multiscale Air Quality (CMAQ )" PGMs

have been used extensively in the past and would be acceptable PGMs. The USEPA has

prepared a memorandum & documenting the suitability of using CAMx and CMAQ for ozone

and secondary PM 25 modeling of a single -source or small group of sources

To estimate the potential outcome of aproposed project s emissi olstanbn ambi ent
concentrations, add the pr oj ect 6 s mi t i gat e dexistingemissiomsinghe PGM t h e

database. Ensur e thatthe project emissions that are analyzed present a maximum year

Construction emissions could be included in the analysis i f the lead agency determines the

size, intensity , and duration of construction warrant review and disclosure. These maxima

may occur in different years but may be conservat ively analyzed in a single  -year

assessment. Consider whe n the maximum emissions year will have the greatest impact L ltis

recommended that maximum 24 -hour emission rates be used , as some of the C -R health

effects functions use daily concentration estimates . Account for seasonal changes in

maximum 24 -hour emissions when appropriate, such as when wood stoves or fireplaces are

used for home heating in the cold months.

Each project 6 £missions should be spatially distributed across the modelin gareaina
manner that reflects the actual distribution, consider ing where mobile source emissions may
occur . Operational emissions  may include area sources (  architectural coatings, VOCs in

https://w  ww3.epa.gov/ttn/scram/appendix_w/2016/AppendixW_2017.pdf
https://www3.epa.gov/ttn/scram/guidance/guide/O3 -PM-RH-Modeling_Guidance -2018.pdf .
http://www.camx.com/

https://www.epa.gov/cmag

https://ww  w3.epa.gov/ttn/scram/guidance/clarification/20170804 -
Photochemical_Grid_Model_Clarification_Memo.pdf
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consumer products, and landscaping equipment) , emergency generators, off  -road
equipment, and emissions associated with motor vehicle use . Construction emissions may
include off -road equipment, paving, architectural coatings, fugitive dust, and emissions
associated with  hauling, v endor, and worker activity

Following completion ofth e PGM modeling , use USEP A& s Belhpwgrdm to estimate the

potential health effects of the projectdés contri but imontemntratorz e.ne and PM
BenMAP uses the concentration estimates produced by the PGM along with population and

health effect C -R functions to estimate various health effects of the concentration increases.

BenMAP has a wide history of applications by the USEPA and others, including for local -scale

analys es'! asneeded to assessthe health effects of dsepthetpEPAt 6S emi ssi
default BenMAP health effects C  -R functions that are typically used in national rulemaking,

such as the health effects assessment 12 for the 2012 PM .5 NAAQS. The guidance

recommends assessing the fol  lowing health effects for PM..s. mortality (all causes), hospital

admissions (respiratory, asthma, cardiovascular), emergency room visits (asthma), and

acute myocardial infarction (non -fatal) . For ozone , the guidance recommends the following

endpoints : mortality, emergency room visits (respiratory) and hospital admissions

(respiratory).

The procedures outlined in Appendix A are designed to provide guidance to a practitioner
with experience in PGM modeling to conduct a health effects analysis that satisfies the

requirements of the Friant Ranch court decision. Consequently, the guidance assumes a level

of knowledge of PGM and health effects modeling and is not designed for tho se not familiar
with PGM and health effects  modeling.

9 https://www.epa.gov/benmap/how -benmap -ce-estimates -health -and -economic -effects -air -pollution .
10 hitps://www.epa.gov/sites/production/files/201 5-04/documents/benmap  -ce_user_manual_march_2015.pdf
11 https://www.epa.gov/benmap/benmap -ce-applications -articles -and - presentations#local

12 hitps://www3.epa.gov/ttn/naaqs/standards/pm/data/PM_RA_FINAL_June_2010.pdf
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1. DISCLOSING MODELING RESULTS IN A PROJECT
CEQA DOCUMENT

Now that photochemical grid modeling and BenMAP analyses have been conducted for minor
projects at the maximum threshold levels at 41 locations in the five -air - district area, and for
projects greater than threshold levels (2x and 8x) for 5 strategic growth areas, an analysis of

the results must  be developed for disclosure in a project CEQA document. Only the health
effects of ozone and PM .5 are addressed in this guidance, as those are the pollutants that

USEPA uses in BenMAP to estimate the health effects of emissions of NOx, VOCs, CO, SO 2,
and PM;s. Ozone and PM ;5 have the most critical health effects and thus are the emissions
evaluated to determi ne t he AREQAjamalysis&houldrepartithe resukkssf f ect s .
generated by the Minor Project Health Effects Screening Tool , Strategic A rea Project Health
Effects Screening Tool (example output in Table 2 ), or project specific modeling , and
qualitatively discuss how the health effects tool provides an average estimate across all

populations . Note that CEQA fi d o eat require technical perfection in an EIR, but rather
adequacy, completeness, and a good -faith effort at full di s ¢ | o'S o tieis @nd, the
environmental document will be improved in its sufficiency as an informational document if it
includes a qualitative discussion of influences on the outcomes of modeling the health effects

of projects. These factors may apply universally to the health effects on the total population

or be limited in application  to population subgroups.

7.1 Discussin g Health Effects on the Total Population
Present the applicable screening table for the project and frame the model s outputs
terms of the wider context of current population health . Provide this wider context for
the results by describing overall healt h conditions in the county. This can be done by using

other data sources, which might include:

A Be Healthy Sacramento 4, which provides a search of and comparisons of local health

indicators.
A The california Department of Public Health, which provides County Health Status
Profiles. %5
A The california Air Resources Boardés lists of health

community health trends. 16

As an example of how to use this data, Sacramento Count
reported an annual average of 11,551 deaths from all causes (2015 -2017) in Sacramento

County. This can be compared to a project with emissions at or below the thresholds of

significance for which the screening tool indicates that the potential increase in mortality

incidence isless than 3 inthe Five-Air-District Region.

13 2020 CEQA Statute & Guidelines Handbook https://www.califaep.org/statute_and_guidelines.php , Association of
Environmental Professionals, CEQA Guidelines Section 15003, Policy (i), p.136. Accessed 4/28/20

14 Be Healthy Sacramento, ~ Sacramento County, 2020,  www.behealthysacramento.org . Accessed 3/9/2020

15 vital Records Data and Statistics , California Department of Public Health, 2020,
https://www.cdph.ca.gov/Programs/CHSI/Pages/County -Health - Status -Profiles.aspx . Accessed 3/9/2020

16 ynderstanding the Health of Our Communities, California Air Res ources Board, 2020,
https://ww2.arb.ca.gov/resources/documents/understanding -health -our -communities . Accessed 3/13/2020
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Also consider that overall, each model generates conservative estimates of health
effects , for two reasons:

A The toolsé out puts are based fuhyear hefexpasureu | atthe on of a
maximum daily average of the increases in air pollution concentrations. As a result,
actual project -related health effects may be less than the estimates calculated by the
tool. For more information on how the CAMx modeling was prepared to estimate ozone
andPM;semi ssi on concentration changes due to a projectod:
conservative nature of the health effects modeling using the BenMAP model, please see
Section A.4 of Appendix A

A The health effects are calculated for emissions levels that are very high . Forthe
Minor Projects Health Effects Tool, described in Section 4, emissions are assumed to be
at the threshold of significance levels. The Minor Projects Health Effects Screening Tool
estimates the mean incidence of health outcomes such as mo rtality, hospital admissions,
emergency room visits and heart attacks (acute myocardial infarction) in the Five - Air -
District Region that may result from emissions from a new project that emits 82
pounds/day of NO x, ROG or PM. For the Strategic Area Project Health Effects Tool,
described in Section 5, inputted emissions are between two times and eight times the
threshold of significance (up to 656 pounds/day). The Strategic Area Project Health
Effects Screening Tool focuses the analysis in five locations whe re growth is expected
from projects with emissions above thresholds levels. Most projects, except for large
plans such as specific plans, will not have emissions at these high levels.

However, even with these conservative fa@pisors buil't in
indicate low overall health effects. The mean health incidence for a project emitting at
the threshold of significance levels at all 41 locations was less than 3 per year for mortality

and lessthan 1 .5 per year for other health outcomes evaluated. Th e modeling results
support a conclusion that any one proposed project in the Five - Air - District Region  with
emissions at or below the maximum threshold levels does not on its own lead to sizeable

health effects. At the strategic area locations, as expected, mean health incidences are
higher than the Minor Projects Health Effects Screening Tool. The maximum reported

mortality rate is 22 incidences per year and all other health outcomes evaluated are under 9

per year from a project emitting 656 pounds/day of N Ox, ROG, and PM at the downtown
Sacramento location.

On the other hand, projects may produce other health effects that are not

evaluated in the models. These can be discussed as well.
A The model sb outputs include only the effects that have
sufficiently so as to be quantifiable . Research has identified other health effects for

both PM .5 and ozone than those indicated in the models.

) For PM .5, modeled health outcomes include respiratory effects, cardiovascular
effects, and premature mortalit y. But PM »5 through various modes of action can alter
not only respiratory and cardiovascular systems, but also metabolism, affecting
weight gain  and increasing diabetes rates; the nervous system, leading to cognitive
decline, brain inflammation, and redu ced brain volume; and gestation, resulting in

Disclosing Modeling Results in a
Project CEQA Document
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low birthweight and preterm birth. 17 These other effects have been documented but
not been studied sufficiently to identify a dose -response relationship.

T For ozone, the health consequences reported by these mod els include respiratory
effects and premature mortality. In the screening models, project health effects
resulting from ozone are considerably smaller than those of PM 25. Ozone is primarily
a respiratory system irritant, but at sufficient doses, ozone can increase lung
permeability, increasing their susceptibility to toxins and microorganisms. 18 L ong -
term exposure to ozone may cause permanent lung damage, such as abnormal lung
development in children, and has also been linked to cardiovascular effects, but less
is known than for PM 5 about the concentrations at which these effects occur. 19

7.2 Discussing Health Effects in Population Subgroups

The models estimate increases in the incidence of health effects in the entire population of
the Five-Air-District Region . The model outputs are derived from the numbers of people who

would be affected by a project due to their geographic proximity and bas ed on an average
population throughout the  Five-Air-District Region . The models do not take into account
population subgroups with greater vulnerabilities to air pollution , except for ages
for certain endpoints . The health effects of increased air pollutio n emissions may occur
disproportionately in areas where the population is more susceptible to health effects from

air pollution.

The Centers for Disease Control and Prevention (CDC) 20 reports human health being
influenced by five main determinants: gene tics, behavior, environmental and physical

influences, medical care, and social factors. These five determinants of health are seen in
Figure 4 . BenMAP estimates the potential health effects from a change in air pollution
concentrations, but does not fully account for other factors impacting health such as access
to medical care, genetics, income levels, behavioral choices such as diet and exercise, and
underlying health conditions. As an environmental factor, air pollutants have been linked to

multiple hea Ith effects, with greater impacts on vulnerable populations. 21 Vulnerable
populations are those defined by environmental sensitivity factors such as age,
race/ethnicity, levels of education and income, and linguistic isolation. 22
17 particulate Matter: Spotlight on Health Protection. Symposium Summary: Health Effects and Exposures and R isk.
October 29, 2019 . Bay Area Air Quality Management District. https://www.baagmd.gov/~/media/files/b oard -of -

18

19

20

21

22
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directors/advisory  -council/2019/20191028  -pm -symposium -summary -final -03062020 -pdf.pdf?la=en . Accessed
4/28/20.

Facts About Ozone and Health, California Air Resources Board, 2016,
https://ww3.arb.ca.gov/research/aaqs/caaqs/ozone/ozone -fs.pdf Accessed 4/17/20

Ozone and Oxidants,  Health Effects Institute, https://www.healtheffects.org/air -pollution/ozone -and -oxidants
2020. Accessed 4/9/2020

NCHHSTP Social Determinants of Health , U.S. Centers for Disease Control and Prevention, 2019,

https://www.cdc.gov/nchhstp/socialdeterminants/fag.html#what -are -social -determinants . Accessed 4/13/2020
People at Risk, California Air Resources Board, 2020, https://ww2.arb.ca.gov/our -work/programs/people -
risk/about . Accessed 4/14/2020

Climate Change and Health Vulner ability Indicators for California, California Department of Public Health, April

2020. https://www.cdph.ca.gov/Programs/OHE/Pages/CC -Health -Vulnerability -Ind icators.aspx . Accessed
4/29/20
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Figure 4. Five main deter minants that affect human health (Source: CDC)
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The CDC has made it a priority nationally to achieve health equity, eliminate disparities, and
improve the health of all groups. 23 One of the health disparities observable in the effects of

air pollution is thati  ncreases in PM 5 and ozone concentrations lead to a greater risk of
death for racial minorities and people with low income than for the rest of the population,

even when th e concentrations are lower than the national standards. 24 Communities that are
home to high numbers of low -income and minority populations are often environmental
justice (EJ) areas where a history of unfavorable decisions has led to greater concentrations

of air pollution and other negative environmental factors than in higher -income areas. In EJ
areas, not only are the residents exposed to higher levels of negative environmental factors,

but because of the chronic stressors inherent in a life with limited resources and other
factors that increase their susceptibility, they are less resilient to environmental influences

on health. As a result, emissions from a new project will be experienced more severely in

low -income and minority communities than in wealth ier areas. The tool outputs health

effects in regional averages. The number of health incidences that result from an increase in

air pollution will not likely be higher than what the model estimates, but the incidences may
disproportionately occur in the a reas where the population is more susceptible.

It will be especially important to discuss this in the environmental document if a project
emits PM ,5 inthe community.  Both ozone and PM ,5 contribute to regional health impacts,
but ozone is primarily are  gional pollutant, and its effects are experienced throughout the

23 NCHHSTP Social Determinants of Health , U.S. Centers for Disease Control and Prevention, 2019,
https://www.cdc.gov/nchhstp/socialdeterminants/fag.html#what -are-social -determinants . A ccessed 4/13/2020

22 Quan Di, MS et al: HAAir imoltlhuet iMend ianad eMBRgtbaEHi2ITYj 36612518  -2522,
June 29, 2017, https://www.nejm.org/doi/full/10.1056/NEJMoal702747
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community. On the other hand, primary PMzs emissions are more locally concentrated. For
example, the people who experience the most health effects from roadway pollutant
emissions are those  who live within 1,000 feet of a freeway or major roadway. 25 Projects

that emit a great deal of PM 25 are likely to have more impact locally in vulnerable
communities than in communities more representative of the average population of the
region.

7.3 Identifyi  ng Vulnerable Populations

To identify and discuss the population characteristics near a project site that may lead to

increased risk of health effects from a project, a useful tool is the Healthy Places Index 26
created by the Public Health Alliance of Southern California and derived from federal, state

and local government data. The Healthy Places Index (HPI) offers indicators of local

community conditions in California that contribute to life expectancy and a mapping tool for
comparisons of selected areas with other areas across the region or the state. The HPI

mapping tool can be used to compare specific characteristics  of the population in the area of
the proposed project T such as the proportion of the popul ation living below 200% Federal
Poverty Level 1 with other census tracts, cities, counties, Congressional districts, elementary

school districts, or other geographic units in the area. It can also be used to compare the

overall relative health vulnerabilit y (the combined indicators) with those of other geographic

units. The HPI mapping tool allows the user to compare local factors down to the census

tract level, a degree of resolution that is useful for assessing project health effects. A

geographic areath at appears in a shade of blue on the HPI mapping tool has lower levels of
health -promoting community conditions and could be reported in the CEQA analysis as likely

to experience a  disproportionate rate of health effects from a project than a community tha t
appears in a shade of green. The HPI mapping tool provides comparisons only, showing how
an area compares to other areas in the state or to other geographic regions selected, and

not raw numbers.

7.4 Consideration of Incidental Health Effects

While this guid ance is focused on the health effects of air pollution emitted by a single
project, it should be considered that a project may influence health in other ways. New
development creates changes in the built environment that can affect health through various

pat hways. A complete analysis might include a qualitatiwv
changes to the built environment could have incidental health effects, and whether those
incidental health effects will be experienced by project users andthe broader community

The following topics could be considered.

Vehicle Miles Traveled : Increasing vehicle miles traveled per capita (VMT/capita) in a region
creates acute health impacts (injuries and deaths due to vehicle collisions) as well as chronic
health impa cts (obesity, hypertension, diabetes, and heart disease due to increased

sedentary behaviors, such as driving). 27 Conversely, reducing VMT/capita by increasing
25 strategies to Reduce Air Pollution Exposure Near High Volume Roadways, California Air Resources Board,
Technical Advisory April 2017. P. 12. https://ww2.arb.ca.gov/sites/default/files/2017 -

10/rd_technical_adviso  ry_final.pdf . Accessed 4/28/20.
26 https://healthyplacesindex.org/

27 Cutting Greenhouse Gas Emissions is Only the Beginning: A Literature Review of the Co - Benefits of Reducing
Vehicle Miles Traveled , UC Davis National Center for Sustainable Transportation, 2017,
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density and land use mix, especially when combined with sidewalks or trails and public

transit infrastructure, enables more people to live closer to daily destinations, making it
practical to walk and bike instead of drive. This increases physical activity and reduces
obesity, diabetes, high blood pressure, heart disease, and other chronic conditions

associated with a sedentary lifestyle. Infill development provides support for transit

operations, which offer people more options for accessing health -support ive services such as
grocery stores, pharmacies, and medical facilities. Building housing near transit encourages
people to walk to transit to get to where they need to go, and provides linkages to jobs,

food, and health services for the one -third of adult s who do not drive.  More compact,
connected street networks with fewer lanes on major roads are correlated with lower levels

of obesity, diabetes, high blood pressure, and heart disease, as well as with the lowest levels

of traffic deaths. 28

Urban Greening : Greater neighborhood tree canopy has been correlated to improvement of
overall human health, primarily healthier weight, social cohesion, and mental health. 29
People make more walking trips to task destinations such as stores or coffee shops when

they per ceive that there are many natural features along the route, including street trees.

New trees planted on roadsides and medians and along sidewalks reduce crash rates on both

urban arterial and highway sites. 30 Trees and shrubs in thick vegetative barriers a long
freeway edges can also absorb and disperse traffic emissions and thus reduce exposure to
pollutants for nearby populations. Shade trees on streets, in parking lots, and near

driveways reduce emissions of volatile organic compounds from parked cars.

Heat Exposure : By the end of the century, average daily temperatures will increase by 10 °F
in the Sacramento region, with as many as 36 added days of extreme heat (greater than

103.9 ° F) per year in some areas. Extreme heat can lead to heat -related illnesse s such as
heat rash, heat exhaustion, and heatstroke. If left untreated, heat -related conditions can
lead to death. 3! The built environment can increase or decrease incidence of extreme heat

and heat exposure. Projects that convert natural or agricultural | ands to areas covered with
concrete, asphalt, and rooftops increase the amount of solar radiation that is absorbed and

re -radiated into the surrounding environment, creating an urban heat island effect. Projects

that increase tree canopy and utilize high -albedo surfaces such as cool roofs and cool
pavements can lower local temperatures and contribute to regional reductions. Combining

these vegetation and cool  -surface measures provides the greatest effect. 32

Allostatic Load : Defined as the cost of chronic exp osure to elevated  or fluctuating stress -
hormone or neural responses resulting from chronic or repeated challenges that the

28

29

30

31
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co-benefits .
Marshall WE et al (2014) Community design, street networks, and public health. J Transport and Health 1 (4), p.

326 -340. Dec 2014. https://doi.org/10.1016/j.jth.2014.06.002

Ulmer JM et al. Multiple health benefits of urban tree canopy: The mounting evidence for a green prescription,
Health and Place 42, 54 -62. November 2016.  https://doi.org/10.1016/.healthpla ce.2016.08.011

Mok, J., et al. (2006) Landscape Improvement Impacts on Roadside Safety in Texas. Landscape and Urban
Planning , Vol. 78, No. 3, pp 263  -274. http://www.naturewithin.info/Roadside/RdsdSftyTexas_L&UP.pdf

Capital Region Climate Readiness Col  laborative, Capital Region Transportation Sector Urban Heat Island
Reduction Plan, May 2020. pp.9 -10. https://urbanheat  -smagmd.hub.arcgis.com/

Capital Region Climate Readiness Collaborative, Capit al Region Transportation Sector Urban Heat Island
Reduction Plan Summary Report, May 2020, p. 16.  https://urbanheat  -smagmd.hub.arcgis.com/
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individual experiences as stressful, allostatic load can lead to development of heart disease,
diabetes, chronic pain, fatigue, and o ther conditions. 32 The built environment can increase or
decrease the allostatic burden placed on individuals. Projects that expose people to chronic

noise or odors increase the burden. Allostatic load also increases if people have difficulty

fulfilling dai ly needs. Projects that support individuals of all incomes and ages and that

include a mix of uses or amenities to facilitate daily life will reduce the sense of stress in
peoplesdé Iives. I nfildl and compact devel opmeativity proj ects
and social cohesion (trust), reducing stress and improving health resilience. Allostatic load is

also decreased by projects that provide ample access to safe physical activity, whether

through sidewalks and bike lanes that lead to daily destination s or networks of walking and
biking trails.  Projects that incorporate crime prevention through environmental design

(CPTED) can increase perceived safety, which also reduces stress and encourages use of

active modes.

Once the health effects of a project a re fully reviewed and described, including disclosure of
outputs from one of the screening tools or project - specific modeling results and discussion of
health effects in context, the lead agency can make an informed decision on a project with

health effect s information that meets the intent of the Friant ruling.

33 Allostatic Load, ScienceDirect, 2020.  https://www.sciencedirect.com/topics/neuroscience/allostatic -load
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This Appendix provides documentation on how to conduct a site -specific health effects analysis for a
projectin Sacramento County (and potentially the Five-Air-District Region with input from the
applicable air district) that does not qualify to use the minor project  screening approach, or the larger

project strategic area approach provided in this guidance

The procedures outlined in this Appendix are designed to provide guidan ce to practitioner s with
experience in PGM modeling in conduct ing health effects analys es that satisf y the requirements of the
Friant Ranch court decision. Consequently, th is guidance assumes a level  of knowledge related to PGM

modeling and is not designed for those not familiar with PGM modeling.
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Al OVERVIEW OF TECHNICA L APPROACH

The first step inth is processistoruna photochemical grid model (PGM) with appropriate information

to assess the increases in ambient air concentrations of pollutants caused by the project 6 £missions.
PGMs require a database of information, including meteorological fields and the spatial allocation of
emissions in the area to be modeled , includ ing both base (background/existing) emissions and

emissions for the  project being evaluated. A recommended modeling plan for conducting such a
photochemical modeling study is provided in Section A.2.

Project emissions inclu  de oxides of nitrogen (NO  x), respirable (PM 10) and fine (PM ,5) primary
particulate matter (PM), sulfur dioxide (SO 2), carbon monoxide (CO) and volatile organic compounds
(VOC, also called ROG). NOx and VOC are precursors to ozone and, along with SO 2, are also
precursors to secondary PM  ,5. CO also plays a smaller role in the formation of ozone and should be
considered for evaluation if emissions information is available.

To estimate the potential outcome of a proposed projectds emissi onsoncenrateansmpbhi ent air
projectds emissi ons -&mannua @@veniodeting datalase. 4 34 For use in PGMs, each

project emissions source must be spatially distributed across the modeling grid cells so that they can

be incorporated into the gridded emission inventory. For projects with on  -road mobile source

emissions, the emissions will need to be spread across the roadway network.

Once project emissions are allocated to grid cells, emission estimates from the project are spatially
gridded, temporally allocated (e.g., adjustments to account for season/month, day -of-week and hour -
of-day) , and chemically speciated to be used for the PGM using the Sparse Matrix Operator Kerner
Emissions (SMOKE 3%) emissions modeling system supported by the USEPA. More details on how to

work with the emissions inventory, spatial allocation, and SMOKE inputs and outputs are described in
Section A.3.

In order to be conservative, we recommend that future year emission s be used for the modeling
database . Future yearsw ill feature larger p opulation s and lower background emissions , which usually
results in higher ozone and secondary PM from the incremental project emissions . Accordingly, the
future year database provides the most conservative estimate of health effects. M ore details on
preparing inputs for the PGM modeling are included in Section A3.

Following completion of the PGM modeling, the USEPAOGs B®H pragham is used to estimate the
potential health effects of the projectds contri but i mrontemrations.o J&S EPRAD sPM
default health effect functions in BenMAP for PM use fine particulate (PM 25) as the causal PM agent, so

the health effects o f PM1o are represented using PM  ,5 as a surrogate . BenMAP uses the concentration

34 In this guidance we recommend that the currently available BAAQMD 2012 PGM modeling database be used for
the CCOS Northern Cal ifornia domain or a reduced size domain that is focused on the SFNA. BAAQMD
performed Weather Research and Forecasting (WRF) meteorological modeling for the 4 -km domain and 2012
calendar year that has been processed by MCIP and WRFCAMX to generate CMAQ an d CAMx 20124 -km
meteorological inputs for the domain. BAAQMD prepared 2012 emissions for the CMAQ model that have been
converted to the format used by CAMx using the CMAQ2CAMX processor.

35 https://www.cmascenter.org/smoke/

36 https://www.epa.gov/benmap/how -benmap -ce-estimates -health -and -economic -effects -air - pollution .
37 https://www.epa.gov/sites/production/files/2015 -04/documents/benmap  -ce_user_manual_march_2015.pdf
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estimates produced by CAMx, along with population and health effect concentration -response (C -R)

functions, to estimate the various health effects of the concentration increas es. BenMAP has a wide

history of applications by the USEPA and others, including for local -scale analysis 38 as needed for

assessing the health effects of a projectos emi sdefadtns. Thi
BenMAP health effects C -R functions that are typically used in national rulemaking, such as the health

effects assessment 3° for the 2012 PM .5 NAAQS. The health effects for PM ;5 include mortality (all

causes), hospital admissions (respiratory, asthma, cardiovascular), emergency room visits (asthma),

and acute myocardial infarction (non -fatal). For ozone, the endpoints are mortality, emergency room

visits (respiratory) and hospital admissions (respiratory). Details on the BenMAP inputs and outputs

and definitions for the health effects are sh ownin Section A.4.

38 https://www.epa.gov/benmap/benmap -ce-applications -articles -and - presentations#local
% https://www3.epa.gov/ttn/naaqs/ standards/pm/data/PM_RA_FINAL_June_2010.pdf
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A.2 MODELING PLAN

Estimat ing the potential health impacts of criteria pollutants due to emissions from a proposed CEQA
project involves the following activities:

A Selection of an air quality model and air quality modeling database for use in the

analysis.
A Estimat ing the ozone and PM precursor emissions for the proposed CEQA project.
A Processing of the CEQA  project emissions for use in the selected air quality model.

A Air quality modeling of the propo sed CEQA project emissions to obtain the incremental

ozone and PM concentrations due to the projectdés emissions.

A Processing of the incremental ozone and PM concentrations due to the projectbs
emissions by a health effects model to estimate the mortality, m orbidity and other health
effects.

A Document ing the health effects modeling and results with enough detail that the results

could be duplicated

A.2.1 Selection of an Air Quality Model

Proposed CEQA project emissions typically include, but are not limited to NO x, PM1g, PMz.5, SO,, CO
and VOC . NOx and VOCs are not criteria air pollutants 40 put, in the presence of sunlight, they form

ozone and contribute to the formation of secondary PM 25 and thus are analyzed here . If SO, and CO

emissions are otherw ise quantified inthe  environmental document , these can be conservatively
included as they have contribution s to the formation of secondary PM 25 and/or ozone.

EPAOs air quality model i nd')apddzahednd RiMe ss nfodepng guidahcex W

recommend usinga  photochemical model  to estimate ozone and secondary PM 25 concentrations . Most

photochemical models for modeling ozone and secondary PM are photochemical grid models (PGMs).

EPAGs model ing gui dance specdicsPGRNobut providespnooaduresifor determining

an appropriate PGM onacase -by-casebasis. EPA&6s air quality modeling guidelines
note that both the Comprehensive Air -quality Model with extensions (CAMx 43) and the Community

Multiscal e Air Quality (CMAQ “4*) PGMs have been used extensively in the past and if applied correctly

would be acceptable PGMs . In fact, EPA has prepared a Memorandum 45 documenting the suitability of

using CAMx and CMAQ for ozone and secondary PM 25 modeling of single -sources or a small group s of

sources.

40 The six criteria air pollutants are ozone (O 3), particulate matter (PM), nitrogen dioxide (NO 2), sulfur dioxide
(SO2), carbon monoxide (CO) and lead (Pb).

4 https://www3.epa.gov/ttn/scram/appendix_w/2016/AppendixW_2017.pdf

42 https://www3.epa.gov/ttn/scram/guidance/guide/O3 -PM-RH-Modeling_Guidance -2018.pdf .

43 http://www.camx.com/

4 https://www.epa.gov/cmag

4 https://www3.epa.gov/ttn/scram/guidance/clarification/20170804 -

Photochemical_Grid_Model_Clarification_Memo.pdf
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Thus, for the Sac Metro Air District Friant Ranch analysis of the health effects of criteria pollutants
from a proposed CEQA  project, either the CAMx or CMAQ PGMs would be acceptable.

A2.2 Selection of an Ai r Quality Modeling Platform

Because some of the health effect Concentration -Response (C -R) function s require annual PM
concentrations, an annual PGM modeling platform is required. The development of an all -new annual
PGM modeling platform  from scratch is quite resource -intensive. Thus, it is more cost - effective to use
an appropriate existing PGM modeling platform. The California Air Resources Board (ARB) and several

air districts in California routinely develop PGM modeling databases to address ozone and PM 25
attainment as part of State Implementation Plans (SIPs). We propose to use the latest publicly -
available PGM database for Northern California , developed by the Bay Area Air Quality Management

District (BAAQMD) , and to adapt it for this analysis. The BAAQMD PGM database is tailored for

California using California  -specific input tools  [e.g., the Emissi ons Factor (EMFAC “¢) mobile source
emissions model ] and use s a high -resolution 4 -km horizontal grid  resolution to better simulate
meteorology and air quality in the complex terrain and coastal environment of California. This

contrasts with ERgliagsplatforms i “6 usedlfor mational rulemakings [e.g., transport rules
such as Cross - State Air Pollution Rule (CSAPR  “8) or defining new NAAQS ] that use a coarser 12 -km
horizontal grid resolution. The BAAQMD 2012 annual PGM modeling database that uses the Ce ntral
California Ozone Study (CCOS) modeling domain depicted in Figure A-1 would be appropriate for this
analysis. For the hypothetical ~ project screening analysis discussed in Appendix B, the BAAQMD 2012
annual CCOS domain PGM database was adapted for a reduced 4-km grid resolution domain covering
the Sacramento and neighboring counties shown in Figure B -2 that would also be  appropriate for this
analysis. The CCOS and reduced 4 -km PGM modeling domain s use a Lambert Conformal Conic (LCC)
projection with  the domain definitions given in Table A -1. BAAQMD performed WRF meteorological

and SMOKE emissions modeling for the CCOS 4  -km domain and 2012 calendar year in generating the
2012 CCOS domain PGM modeling databas e. The 2012 CCOS PGM modeling database was originally
developed for the CMAQ PGM but has been extended for the CAMx PGM as well. Descriptions of the

WRF meteorological, SMOKE emissions and CMAQ and CAMx PGM models are available on the

BAAQMDO6 Research and Modeling website. 4°

46 https://www.arb.ca.gov/emfac/

47 https://www.epa.gov/air -emissions -modeling/2014 -2016 -version -7-air -emissions -modeling - platforms

48 https://www.epa.gov/csapr

4 http://www.baagmd.gov/about -air-quality/research  -and -data/research -and -modeling
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(Figure B -2) 4 -km grid resolution PGM modeling domains

ia CCOS ( Figure A-1)and reduced Sacramento

Parameter

Value

Projection

Lambert -Conformal Conic

1st True Latitude

30 degrees N

2nd True Latitude

60 degrees N

Central Longitude

-120.5 degrees W

Central Latitude

37 degrees N

. X- Offset Y - Offset
omain X NY Origin (km) Origin (km)
CCOS (NCA) 185 185 -376 -292
Reduced (Sacramento) 78 106 -224 8
Future -yearemission scenari os can be developed as far out

emissions by species and source category that are available on
can be used to project the 2012 emissions to a future year. A
concentrations should be evaluated for the most appropriate future year(s) based on the

characteristics of  the project.

50 https://www.arb.ca.gov/app/emsi
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CCOS 4 km m odeling domain for Northern California PGM modeling
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A.2.3

L‘='F:. a!i\b».
Approaches for Estimat ing Incremental Project Contributions

PGMs simulate emissions concentrations due to all sources, including all anthropogenic and natural
emissions and transport from all upwind sources. There are several techniques that can be used to
isolate the i ncremental contributions of emissions from a proposed CEQA

concentrations:

1. Brute Force Method

Appendix A

. In the Brute Force Method
wherethe pr oj ect 6 s e mi
incremental impacts are obtained from the differences in the two simulations.

ssi

ons

A-6

project to ozone and PM

, the PGM is applied for a base case and a case
secaseandthe dpropecthésbazone and
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2. Source Apportionment Tools __: Some PGMs (including CAMx and CMAQ) come instrumented with a
source apportionment tool that uses tagged species (reactive tra cers) that run in parallel to the
host model and keeps track of the ozone and PM contributions due to user -selected source groups
(e.g., emission from a CEQA Project)

3. Sensitivity Tools _: Some PGMs also come with sensitivity tools that can track the sensiti vity of
ozone and PM to user -selected source groups that can be post -processed to get the source
contributions.

The Brute Force Method can be used with any air quality model and could be a viable method for

obtaining the ozone and PM contributions from a p roposed CEQA project. However, because the

project & incremental concentrations are obtained by calculating the difference between two PGM

simulations , there is the potential to introduce model noise. Model noise in this case are changes in

the two PGM simulations concentration estimates that are due to numerical artifacts not associated

withthe pr oj ect 6s emi ssions. The aer os ol|RRORA useddndOpAMxeandi ¢ modul e (1
CMAQ is particularly prone to producing model noise in particle ammonium nitrate (NH 4NO3)

concentrations due to its complicated parameterization that includes branching. Given the small

concentrations expected from CEQA projects, m odel noise could be a significant issue .

Source Apportionment methods alleviate the problem of model noise because only one simulation is

performed. The CAMx Ozone and Particulate Source Apportionment Technology (OSAT/PSAT) tools

have been used extensively by EPA and others, IC3APRCHAPR gpddtens') BEvRigho s
estimated upwind state contributions to downwind state nonattainment with details on the CSAPR

CAMx source apportionment modeling contained in the CSAPR Air Quality Technical Support Docum ent
(AQTSD) .52 CAMx was also used by EPA to develop single -source or facility -level ozone and secondary
PM.s Modeled Emission Rate Precursors (MERPs  53) significance threshold emission rates, a use similar
tomodelingaCEQA pr oj ect 6s emi ssi onsimpadso mMiee CMAQIhasRhd Integrated

Source Apportionment Method (ISAM 54) source apportionment tool for ozone and PM.

Both CAMx and CMAQ have the Decoupled Direct Method (DDM) sensitivity tool. DDM operates

similarly to the source apportionment tools , providing sensitivity coefficients only for user -selected
source groups. However, DDM is much more computational ly extensive than source apportionment.
And for a single  project, the Brute Force Method, which is another sensitivity method, is also more

effi cient. Thus, we do not recommend using DDM for this analysis.

Either the Brute Force or Source Apportionment methods are viable tools for estimating the

incremental ozone and PM impacts due to emissions of a proposed CEQA projectbds enmessions. G
that it is difficult to determine whether model noise will be a problem, the Source Apportionment

method is a safer pathway so it is recommended in this guidance . If using CAMXx, the Anthropogenic

Precursor Culpability Assessment (APCA) version of the 0zone source apportionment tool should be

used.

51 https://www.govinfo.gov/content/pkg/FR -2016 -10-26/pdf/2016 -22240.pd f.

52 https://www.epa.gov/sites/production/files/2017 -05/documents/agq_modeling_tsd_final_csapr_update.pdf

53 https://www3.epa.gov/ttn/scram/appendix_w/2016/MERPs_WebinarPresentation_01192017.pdf

54 https://github.com/USEPA/CMAQ/blob/master/DOCS/Users_Guide/CMAQ_UG_c h1l ISAM.md
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A.3 EMISSIONS AND A IR QUALITY MODELING

The following sections describe how the CEQA project emissions are processed and the air quality
modeling conducted using either the BAAQMD Northern California CCOS 4 -km modeling domain or the
Sacramento reduced 4 -km modeling domain  in the 2012 PGM modeling database.

A.3.1 Project Emissions

For most projects , the maximum daily emissions of criteria pollutants and their precursors from
operation and construction should be used. In cases where there are projects with large seasonal
variations in maximum daily emissions (e.g., wood stoves or firepla ce use), the seasonal variation in the
maximum daily emissions should be accounted for . If maximum daily emissions are not otherwise

quantified in the  environmental document , average daily emissions should be provided . At a minimum,
emissions of NO x, VOC, and PM s are required, unless one or more of these did not increase due to the

project . If quantified and available, project emissions for  CO and SO ; should be provided as well. The
development of detailed emissions inventories is an important component o fany CEQA project analysis.
However, for PGM modeling , the project emission s inventories need to be converted into the hourly

gridded speciated emission inputs in the format used by the PGM. This is typically accomplished using

the Sparse Matrix Kernel Em  issions (SMOKE 5%) modeling system.

A.3.2 SMOKE Emissions Modeling of Project Emissions

The first step inthe ~ SMOKE emissions processing isto convertthe project emission inventory into the

Flat File 2010 (FF10) format for input to SMOKE . The emissions for each process of the projectds
emissions need to be  assigned an appropriate Source Classification Code (SCC 56) that is used to cross -
reference to that particular source sector & typical chemical speciation and temporal allocation profile.

SCCs are a 10 -digit numerical code that represents a hierarchical classification of the source sectors

emissions type. In this case, chemical speciation is performed for the SAPRCO07 chemical mechanism

used inthe 2012 4 -km PGM modeling database. Temporal allocation takes annual emissions or

maximum daily emissions and distributes them to month of year, day of week, and hour of day using
typical temporal profiles for each source sector as defined by the SCC. In some cases, there are source

sectors that only  operate during part of a year (e.g., residential wood combustion, home heating using

wood stoves and fireplaces). In this case, separate SMOKE modeling using the maximum daily emissions

for the different seasons is appropriate. EPA has a detailed website describing SCC s%7, although not all
possible SCC s have a cross -reference to chemical speciation and temporal profiles in SMOKE. Appendix
E presents several SCCs that are typical |y used to characterize source types in CEQA project emissions
thatareincluded i n S MOK E 6-seferencefite @and can be used in populating the FF10 SMOKE input

files.

As part of the analysis,t  he project source emissions need to be spatially allocated to appropriate

geographic locations  (i.e., 4 -km grid cells) . The emissions can be allocated to modeling grid cells using
gridding surrogates . To process the project emissions, a project area -based spatial surrogate needs to
be developed . For many project sources the emission sources (e.g., construction) are allocated to the

55 https://www.cmascenter.org/smoke/
56 https://ofmpub.epa.gov/sccwebservices/scecsearch/docs/SCC -IntroToSCC s.pdf
57 https://ofmpub.epa.gov/sccwebservices/sccsearch/
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grid cell(s) containing the  project. For more geographically complex project emission source categories
(e.g., mobile source emissions associated with the project),t he surrogate distributions can be  developed
using the USEPAGs Spati al A% Wwhickmhbi aas gdographical information system (GIS)-
based data (shapefiles) and modeling domain definitions to generate the appropriate gridded surrogate

data set . In SMOKE, t he project sources are assigned specific surrogates for gridding by cross -

referencingthe S CCs. All on -site project emissions are distributed in the modeling grid cell (s) where the
project is located .On-road mobile sources are  typically spati ally distributed in the sit
surrounding grid cells  based on roadway locations that can be defined using GIS shapefiles and the EPA

surrogate tool.  In some cases, CEQA projects have used transportation models to characterize the
projectdés effects andtomdefine theeextentoltineanebde source emissions spatial
distribution.

The SMOKE system is then used to process emissions for the modeling domain, for example the CCOs

4-km modeling grid  shown in Figure A-1. A representative week from each month (seven days a week

foreach month) istypicaly used to represent t he entandpktainthecgorrebtday e-mi ssi ons
of-week emissions . Holidays are typically modeled separately as if they were a Sunday . SMOKE should

be applied to perform  the following tasks:

1. Chemical Speciation : Emission s estimat es of criteria pollutant precursor s should be speciated for the
SAPRCO07 photochemical and AEROG6 aerosol chemical mechanism s employed by the PGM in SMOKE
processing. The speciation profiles compatible with the SAPRC 07-AERO6 mechanism for PM ,5 should
be use d to be consistent with the emissions used in the BAAQMD&s modeling systen
analysis . SMOKE outputs PGM emission inputs in the CMAQ PGM format that can be converted into
CAMx-ready formats  using CMAQ2CAMXx conversion program and species mapping if CAMx is the
PGM used.

2. Temporal Allocation : SMOKE resolve s the annual emissions to a monthly, day -of-week and hour -of-
day timescale for PGM modeling . These allocations are determined from the particular source
category specified by the SCC . Monthly, wee kly, and diurnal profiles are cross Zeferenced to SCC in
the SMOKE processing to provide the appropriate temporal resolution

3. Spatial Allocation : The project emission s estimates should be spatially resolved to the grid cells for
modeling using spatial surrogates , as described above.

Standard quality assurance/quality control (QA/QC) of the emissions develop ed and SMOKE processing
need to be conducted during all aspects of the SMOKE emissi ons processing . These steps should follow
the approach recommended in the USEPA modeling guidance ( USEPA, 2007). SMOKE includes quality
assurance and reporting features to keep track of the adjustments at each processing stage and to
ensure that data integ  rity is not compromised . The SMOKE log files should be carefully reviewed for
error messages and ensured that appropriate source profiles were used . All error records reported

during processing  should be reviewed and any discrepancies resolved . This isim portant to ensure that
source categories are correctly characterized . A key step in the QA/QC of the SMOKE emissions

modeling isto  compare SMOKE input and output emissions and to ensure that  no emissions are dropped
or added in the processing. As part of the documentation, s ummary tables  of emissions should be
generated to compare input inventory totals against model -ready output totals  and to confirm

58 https://www.cmascenter.org/sa -tools/documentation/4.2/html/srgtool/Surrogate ToolUserGuide_4_2.pdf
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consistency . Spatial plots should be generated to visually verify correct spatial allocation of the

emissi ons.

The final step in the emissions processing is to merge the project 6 gridded emissions with other regional

components through the gridded merge program ( MRGUAM) for CAMx. The daily emissions for CAMx

should be merged in the time format required by CAMx. If CAMx v7.0 or newer is used, then the

i ndi vi dumdr giggd® emi ssion inputs can be provided separately ir
merge is not necessary. CMAQ can also take separate emission file inputs , SO it also does not need a

final merge d step.

A.3.3 PGM Modeling  of Project Emissions

PGM modeling is conducted for a future -year emissions scenario to isolate the contributions of the

projectds emissions to ozone and PM concentrations. As noted
models would b e acceptable and the  project & contributions could be obtained in either model using

either the Brute Force or Source Apportionment approaches , but this guidance recommend s that the

Source Apportionment approach be used toisolatethe pr oj e ct Gesandd®M psrcontributions , as the

Brute Force method can be susceptible to model noise.

With CAMx , the Anthropogenic Precursor ~ Culpability Assessment ( APCA) ozone and PSAT PM source
apportionment tools should be used. For CMAQ, the ISAM ozone and PM sour  ce apportionment tool
should be used. The project emissions need to be separately tagged for tracking by the CAMx
APCA/PSAT or CMAQISAM source apportionment t ool s?® dékdiileesOwtelx tag ser 6 s gui
sources for treatment by and how to invoke the APCA/PSAT source apportionment tools. A CAMx
APCA/PSAT source apportionment simulation will generate two hourly average concentration files: (1)

the standard model output of hourly gridded total surface layer concentrations; and (2) an hourly output
file o f surface layer gridded concentrations for each APCA/PSAT source group. The standard output file

with elimination (subtraction) of the APCA/PSAT concentration contributions from the project source
group is defined as the Base Case , and the standard output that includes the contributions of the

proj ect 6 s asrdefised asdhe Broject Case. Documentation on the CMAQ ISAM source
apportionment tool is available on the CMAQ website. 60

The PGM Base Case and Project Case gridded hourly concentration output s are processed to generate
annual (365 days) gridded files for the following two species and averaging times

71 Daily average total PM 25 concentrations; and
1 Maximum daily average 8 -hour (MDA8) ozone concentrations.

Itis recommended tha t spatial maps of the incremental PM 25and ozone concentrations due
emissions be examined and reported as part of the QA/QC of the PGM modeling. At a minimum, the

annual average and highest 24 -hour average PM .5 and highest MDAS8 ozone increme ntal concentrations

due to the projectobs e FguesB o, B-4baad Br -& slow eéxamples of these types of

displays for source 20 from the hypothetical minor source screening modeling discussed in Appendix B

The PGM gridded daily PM »5 and M DA8 ozone concentrations  are used as input s to BenMAP to obtain the

incremental health effects due to the emissions of the project , as described in the next section.

59 http://Iwww.camx.com/files/camxusersguide_v6 -50.pdf

80 https://www.airqualitymodeling.org/index.php/CMAQV5.0.2_Integra ted_Source_Apportionment
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A. 4 ESTIMATION OF HEALTH EFFECT IMPACTS

The potential health effects of ozone and PM 25 concentrations due to the project és elmuldbei ons
estimated using the Environmental Benefits Mapping and Analysis Program (BenMAP), Community

Edition vi. 5 (March 20 19).%! BenMAP, originally developed by the USEPA, is a powerful and flexible

tool that helps users estimate human health effects and economic benefits result  ing from changes in

air quality . BenMAP outputs include PM - and ozone -related health endpoints such as premature

mortality, hospital admissions, and emergency room visits . BenMAP uses the following  simplified

formulato express changes in ambient air pollution to certain health endpoints (AAI, 2018) 62;

Health Effect = Air Quality Change 3 Health Effect Es timate 3 Exposed Population
3 Background Health Incidence

1 Air Quality Change : The difference between the starting air pollution concentration level
(the Base Case ) and the air pollution concentration level after some change, such as a
new source (e.g., emissions from a proposed CEQA projectinth e Project Case ).

1 Health Effect Estimate : An estimate of the percentage change in an adverse health effect
due to a one -unit change in ambient air pollution . Effect estimates, also referred to as
concentrati on-response (C-R) functions, are obtained from epidemiological studies.

1 Exposed Population : The number of people affected by the air quality change . The
government census office is a good source for this information . As noted below, we
recommend the use o f data from PopGrid, which is an add -on program to BenMAP that
allocates the block -level U.S. Census population to a user -defined grid. ® As new census

data is collected , USEPA updates the BenMAP tool.

1 Background Health Incidence  : An estimate of the average number of people that die (or
suffer from some adverse health effect) in a given population over a given period of time.
For example, the health incidence rate might be the probability that a person will die in a
given year. Health incidence rates and ot her health data are typically collected by the
government as wellas by the World Health Organization. The background incidence rates
used here are obtained from BenMAP. Age -, cause -, and county -specific mortality rates
are calculated by BenMAP using data from the Centers for Disease Control (CDC) WONDER
database . Hospitalization rates and emergency room visits are calculated using data
from the Healthcare Cost and Utilization Project (HCUP). The relationship between short -
term PM exposure and heart attack s have been determined using epidemiological studies.

A4.1 Application of BenMAP

The PGM output data are processed to generate aggregated daily average PM 25 and MDA8 ozone
concentrations appropriate for various health endpoints as described above . The P GM concentrations
fora Base Case (i.e., without the project emissions) and a Project Case (i.e.,the Base Case plus the
contri butions of the  project emissions) are used as inputs to BenMAP , which internally takes the

51 http://www.epa.gov/air/benmap/

52 The common function used for calculating health effects is the following log -linear function: Health Effect =
Background Health Incidence x [1 i exponential (Health Effect Estimate * Air Quality Change)] x Exposed
Population

83 https://www.epa.gov/benmap/benmap -community -edition

64 http://wonder.  cdc.gov
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difference between the Base and Project Cases in order to obtain the incremental ozone and PM

contri butions due tothe  project . The PGM simulation results from the full year (January to December)

are used to estimate the health effects of PM 25 and ozone . BenMAP translates increasesint  he
pollutant concentration s due to the project emissions to changes in the incidence rate for each health
effectusinga C-R function derived from previously published epidemiological studies . BenMAP
provides multiple  C-R function s based on different epide  miological studies for a given health endpoint

We recommend using the USEPA default C-R function s that are used in national rulemaking when
evaluating health  effects. We also recommend using more refined population data that uses population
data from Pop Grid, which allocates the census population to each modeled 4x4 kilometer (km) grid
cell (e.g., Figure A-1).

The population used for both the quantified health effects and the calculation of background health
incidence presented here is usually calculated fora  future year that has maximum  project emissions. 65

Although there are a large number of potential health endpoints that could be included in the analysis,
we recommend using the  key health endpoints that have been the focus of recent USEPA risk
assessments (e.g., USEPA, 2010; USEPA, 2014) . For example, the US EPA notes that health endpoints

were selected base d on consideration of at  -risk populations (e.g. people with asthma), endpoints that
have public health significance, and endpoints for which information is sufficient to support a
quantitative concentration -response relationship (USEPA, 2014).

The PM.s health endpoints and associated C-R function s that we recommend  for use in this BenMAP
analysis are presented in Table A-2. Each C-R function is based on a certain age range for the given

health endpoint depending on the underlying epidemiological study on which it is based.
The i ncreases in the BenMAP  -estimated health effect incidences and the background and  percent of
background health incidence due to the project emissions  should be presented for each health

endpointin Table A-2. These values reflectth e total health effects acrossthe modeling domain (e.g.,
CCOS domainin Figure A -1 orreduced 4 -km Sacramento domain in Figure B-1) oracrossthe Five-
Air-District Region . Reporting the percent increase in each of the health effect endpoints across the

Five - Air - District Region or other geographic region puts into context the incremental increase in health
effects due to the  project emissions.

% For background incidence rates, BenMAP projects likely mortality rates for future years, but for other health
effects, incidence rates are based on population changes only and may not reflect rates for future years.
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Table A-2. Summary of recomm ended PM3,s health endpoints

. Age Daily Seasonal Annual C-R Function
AL el Range 2 |Metric Metric Metric Selected *
Emergency Room Visits, 0-99 24-hr Mar et al., 2010
Asthma mean
Mortality, All Cause 30-99 24-hr Quarterly Mean Krewski et al., 2009
mean mean

. o 24 -hr
Hospital Admissions, Asthma 0-64 mean - - Sheppard, 2003
Hospital Admissions, All 24 -hr

Cardiovascular ( excluding 65-99 - - Bell, 2012

Myocardial Infarctions) mean

Hospital Admissions, All 65-99 24-hr - Zanobetti et al., 2009
Respiratory mean -

Acute Myocardial Infarction, 18-24 24-hr - Zanobetti et al., 2009
Nonfatal mean -

Acute Myocardial Infarction, 25-44 24-hr -

Nonfatal mean -

Acute Myocardial Infarction, 45-54 24-hr -

Nonfatal mean -

Acute Myocardial Infarction, 55-64 24-hr -

Nonfatal mean -

Acute Myocardial Infarction, 65-99 24-hr -

Nonfatal mean -

! C-R function s available in BenMAP (AAIl, 2018)
2 Other age ranges are available, but the studies shown here are the ones used by the EPA in its health
assessments. The age ranges are consistent with each epidemiological study conducted for each study.

As noted above, although a larger number of health endpoints could be evaluated, we recommend
select ing the ozone health endpoints based on recent USEPA risk assessments (USEPA, 2010; USEPA,
2014) . The health endpoints and associated C-R function s for ozon e are presented in Table A-3.
Each ozone C -R function is associated with a certain age range for the given health endpoint ,
depending on the epidemiological study on which it is based . Increases in the BenMAP  -estimated
health effect s incidences and percen t of background health incidence due to the project emissions
across the Five - Air-District Region should be presented for each health endpoint. In addition, h ealth
incidences and percent of background health incidence due to project emissions can be reported for
other geographic area s with justification.
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Table A-3. Summary of recommended ozone health endpoints

. Age Daily Seasonal Annual i . a
Health Endpoint Range ° |Metric 2 |Metric Metric C-R Function Selected
Hospital Admissions, All MDAS8 - Katsouyanni et al., 2009
. 65 - 99

Respiratory -

Mortality, Non -Accidental 0-99 MDAS8 - - Smith et al., 2009

Emergency Room Visits, MDAS8 - Mar and Koenig, 2009
0 - 17

Asthma -

Emergency Room Visits, MDAS8 - Mar and Koenig, 2009
18 - 99

Asthma -

1. C-Rfunction available in BenMAP (AAl, 2018)

2. MDAS8 = Maximum daily average 8 -hour ozone concentration

3. Other age ranges are available, but the studies shown here are the ones used by the EPA in its health
assessments. The age ranges are consistent with each epidemiological study conducted for each study.

The uncertainties in the CEQA project health effects analysis should be discussed , along with
assumptions made , to ensure that the analysis is conservative (i.e., tending toward overstating the
projectds health effects). Manycussddbdlowese uncertainties are

Due to the uncertainties in the health effects analysis, t he CEQA Friant Ranch health effects analysis
approach and methodology should be conducted in a fashion to ensure that the uncertainty is of a
conservative nature . In addition to the conservative assumptions noted above that should be  built into
the emissions quantities (e.g., using maximum 24 -hour emissions and year with maximum

emissions) , there are a number of assumptions that are built into the application of C -R functions in
BenMAP that may lead to an overestimat ion of health effects. For example, for all -cause mortality
health effects from PM;5, the estimates are based on a single epidemiological study that found an

association between  PM;s concentrations and  mortality . While similar studies suggest that such an
association exists, there remains uncertainty regarding a clear causal link . This uncertainty stems from
the limitations of epidemiological studies, such as inadequate exposure estimates and the inabili ty to
control for many factors that could explain the association between PM.s and mortality , such as
lifestyle factors like smoking . Several reviews have evaluated the scientific evidence of health effects

from specific particulate components (e.g., Rohr and Wyzga 2012; Lippmann and Chen, 2009; Kelly

and Fussell, 2007). These reviews indicate that the evidence is strongest for combustion -derived
components of PM including elemental carbon (EC), organic carbon (OC) and various metals (e.g.,

nickel and vana dium) . However, there are still no definitive data that point to any particular

component of PM as being more toxic than other components . The USEPA has also stated that results
from various studies have shown the importance of considering particle size, ¢ omposition, and particle
source in determining the health effects of PM (USEPA, 2009) . Further, the USEPA (2009) found that
studies have reported that particles from industrial sources and from coal combustion appear to be the

most significant contributors to PM -related mortality, consistent with the findings by Rohr and Wyzga

(2012) and others . This is particularly important to note here, as in many projects alarge portion of
primary PM emissions are from entrained roadway dust and not from  combustion .
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For both the PM.5 and ozone health effects calculated, each of the pollutants may be a confounder of
the other . Thus, while the C -R functions are derived from studies that evaluated the effects for each
pollutant individually, both air polluta nts could contribute to the health effect outcomes evaluated, and
thus the overall impacts may be overstated.

Another uncertainty highlighted by the USEPA (2012) that applies to potential health effects from both
PM.s and ozone is the assumption of a log -linear response between exposure and health effects,

without consideration for a threshold below which effects may not be measurable . The issue of a
threshold for PM ,5 and ozone is highly debat  able and can have significant implications for health

effects analyses as it requires consideration of current air pollution levels and calculating effects only

for areas that exceed threshold levels . Without consideration of a threshold, any incremental

contribution to existing ambient air pollution levels, whether below or above the applicable threshold

for a given criteria pollutant, is assumed to adversely affect health . Although the USEPA traditionally
does not consider thresholds in its cost -benefit analyses, the NAAQS itself is a health -based threshold
level th at the USEPA has developed , based on evaluating the most current evidence of health effects

As noted above, the health effects estimation using this method presumes that effects seen at large
concentration differences can be linearly scaled down to (i.e., correspond to) small increases in
concentration, with no consideration of potential thresholds below which health effects may not occur
This methodology of linearly scaling health effects is broadly accepted for use in regulatory evaluations
and is considered as being health protective (USEPA, 2010) , but potentially overstates the potential
health effects . In summary, health effects presented using the procedures in this guidanc e are
conservatively estimated, and the actual effects may be zero

A.4.2 Documentation of Results

The results of the health effects assessment should be documented in a brief technical report in plain
English that clearly describes how the pr oj e ct Gsions efai psllutants  are correlated to health
effects . The report should include sufficient detail to enable those who are skilled in the art (and who

did not participate in its preparation) to understand the procedures that were used and to consider
me aningfully the issues the proposed project raises.

The technical reports should include the following sections: Introduction, Technical Approach , and
Results. The technical report should include details on how the PGM was selected and the source of

the dat abase used in its operation. It should include details on the emissions used in the PGM as well

as arationale that includ es information on the geographical distribution of emissions within the

modeling domain. This is particularly important if offsite tra ffic comprises a significant part of the
emissions. The technical report should include details on the speciation of emissions and how the

individual emissions were allocated among various source groups. The technical report should include

details on howt he PGM was operated as well as the important technical choices made and include
QA/QC procedures and displays (e.g., spatial maps like in FiguresB -3,B-4 and B-5). While not
recommended unless there is am ple evidence to justify it, the user may have some rationale for using
C-Rresponses that are different from the defaults found in BenMAP. Should those be used, the

technical report should contain the justification  for departure from default C -R responses, as well as
details on the C -R responses that were used. The technical report should also contain information on
uncertainties in the various steps of the process.
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The report should put the health effects into context by comparing them to background rates in the
population at large , expressing them as a percent of the background health effects . This comparison
can be done using data from the BenMAP model. For perspective, previous evaluations of large
developments have shown that the estimated increases in those health effect incidences are fairly
minor compared to the background values .

The report should also note that the health effects estimation using BenMAP presumes that effects
seen at large concentration differences can be linearly scaled down to s mall increases in
concentration . Accordingly, the report should note that the health effects are conservatively
estimated .

Section 7 of the guidance provides additional health context and resources that should be included in
the results documentation.
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APPENDIX B
SCREENING LEVEL HEAT H EFFECTS ANALYSIS
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B.1 INTRODUCTION

A screening analysis using PGM and BenMAP modeling of hypothetical projects within the ~ Sac Metro
Air District and neighboring areas was conducted. T he screening level health effects analysis was

conduc ted by first identifying locations where potential new projects may be located within the Five -
Air - District Region that also includes the entire Sacramento Federal Nonattainment Area (SFNA)
Sacramento, Placer, El Dorado, Feather River and Yolo  Solano air districts .

Using the methods described in Appendix A, emissions equal to the CEQA  thresholds of significance
were assumed to occur in 41 representative project loca tions. The PGM modeling results were then

put into BenMAP in order to estimate the health effects that may result from development in each of

these locations. The resulting screening level health effects for each of the 41 hypothetical project
locations we re generated. In addition, Ramboll developed an interactive Minor Project Health Effects
Screening Tool in an Excel spreadsheet that allows the user to input a specific proposed project
location and the resultant health effects for a project atthe maximum TOS emission rates are
interpolated from the 41 representative project locations to the point of the proposed project location.
This tool is further described in  this section.
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B.2 HYPOTHETICAL PROJECT DEFINITIONS

B.2.1 Hypothetical Project Locations

The potential  project locations for the screening -level health effects analysis were determined by
overlaying the 2050 Sacramento Area Council of Governments estimate of potential project
developmentinthe  Five-Air-District Region onthe  4-km gridded domain area, as shown in the blue
shaded area in  Figur e B-1. A sufficient number of hypothetical project locations  were selected in
order to represent the different meteorological and transport conditions across the region , but not so
many that the computational burden of the air quality model simulation beca me prohibitive. Based on
this information, 41 hypothetical project source locations were chosen, shown in Figure B -1.Each
hypothetical project site represents a source of precursor emissions for PM 25 and ozone.

Figure B-1 Potential CEQA  project locations (blue shading) inthe 5-Air -District Region
along with locations of the 41 hypothetical project sources used in the screening
modeling.
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thresholds of significance will be lower

than the health effects presented in this screening  analysis.
Table B-1. Thresholds of significance
Pollutants in Ibs. /day (with some exceptions, noted)
Air District NOX ROG PM10 PM2.5

Sacramento 65 65 80 82

Placer 55 55 82 Not established

El Dorado 82 82 Cause or contribute to an Cause or contribute to an
exceedance of ambient air exceedance of ambient air quality
quality standards (AAQS) standards (AAQS)

Feather River 25 25 80 Not established

Yolo Solano 552 552 80 Not established

a 55 Ibs. /day is equivalent to 10

tons/year adopted threshold

b Red indicates the highest emission rate among the five districts
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B.3 PGM SCREENING MODELING

B.3.1 Reduced 4 -km Modeling Domain

The 2012 BAAQMD modeling platform for the CCOS domain shown in Figure A-1 was adapted for the
health effects screening analysis. The CCOS domain covers large portions of  northern California  and
western Nevada where we would expect there to be no significan t health effects due to a CEQA project
within the  Five - Air - District Region . Thus, we reduced the size of the CCOS domain to the red domain
embedded in the CCOS domain shown in Figure B-2. The boundary conditions for the smaller 4 -km
domainin Figure B-2 were based on a CAMx simulation of the larger CCOS domain (Figure A -1).As
QA for the new 2012 reduced Sacramento modeling domain database, we performed a CAMx base

case simulation using the reduced domain and found that it produced essentially the same ozon e and

PM results as the CAMx  full CCOS domain simulation.
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Figure B-2. Sac Metro Air District CAMx4 -km domain (red box ) used in the screening
analysis embedded in the 4 -km CCOS domain (4 -km grid cell hatched area
covering northern California)
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B.3.2 Emissions used in the Screening Analysis
The 2035 anthropogenic emissions for the reduced 4 -km modeling domain  (Figure B -2) were

emissions to 2035 u

sing the ARB CEPAM 66

obtained by projecting the BAAQMD

2012 anthropogenic

emission projections.

As discussed in  Section
and PM ;5 emissions of 82

B.1.2 , each of the 41 hypothetical

projects were assumed to have NO

x, ROG

Ibs. /day w ith SO , and CO emissions of 0.98

Ibs. /day and 262 Ibs./day,

respectively. The hypothetical project ROG (also known as VOC) emissions were speciated into the

VOC species used in the SAPRC 07 chemical mechanism

56 https://www.arb.ca.gov/app/emsinv/fcemssumcat/fcemssumcat2016.php
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based on the typical mix of sources types in a CEQA project as described in AppendixD . The
emissions were assumed to be released near the surface (i.e., in layer 1), which is also typical for
CEQA projects in the region.

B.3.3 PGM M odeling

The CAMx PGM was used to simulate the incremental ozone and PM concentrations due to emissions
from each of the 41 hypothetical project sources. Emissions from each of the 41 hypothetical sources

were separately tagged for treatment by the CAMx APC A/PSAT ozone/PM source apportionment tools.

The CAMXx standard and source apportionment output was processed to generate Base Case

concentrations that consisted of CAMx standard model output minus the contributions of all 41

hypothetical sources . Then, the contributions of each individual hypothetical project were separately
added to the Base Case for each Project Case .The PGM estimated gridded daily 24-hour average PM;s
and MDAS8 ozone concentrations forthe Base Case and Project Case that were then used in the health
effects modeling.

FiguresB -3,B-4 and B -5 display the incremental PM ;5 and ozone concentrations due to hypothetical

source number 20, which is located near the intersection of | -80and | -5(see Figure B -1). For annual
average PM »5 concentrations, the maximum contribution due to hypothetical s ource 20 is 0.44 ug/m 2
and occurs close to the source location ( Figure B -3). The highestdaily P M5 (Figure B -4) and MDAS8
ozone ( Figure B -5) concentrations due to hypothetical s ource 20 are, respectively, 1.69 pug/m 3 and
0.38 ppb , and also occur close to the location of source 20.
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Figure B -3. Map of the incremental annual average PM 25 concentratio  ns (ug/m 3) due to
emissions from hypothetical source 20.
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Figure B -4. Map of the incremental maximum 24 -hour average PM 25 concentrations
(ug/m  3) due to emissions from hypothetical source 20.
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