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1 INTRODUCTION

San Diego Forward: The 2021 Regional Pigmoposed Plar) servesas3 AT $EACT | 00T AEAOEIT 1

(SANDAG update to San Diego Forward: The 201Begional Plan(2015 Regional Plan, adopted in October
2015, and the 2019 Federal Regional Transportation Plan (2019 Federal RTRdopted in October 2019The
proposed Planincludes land use andransportation improvements to increase mobility and transportation
connectivity, reduce singleoccupancypassenger car traveland support increased popuation growth.

ICFworked with SANDAG tadevelop acomprehensivetechnical study to evaluatethe potential impacts ofair
pollution onthe regionto support the proposed Plaré €vironmental impact report (EIR). This technical report
documentsthe approach, technicaimethods,and resultsof the air quality technical work.

2 TECHNICAL METHODOLOGY

This section provides an overview of the general approach uséulthis analysis. It is followed by a more detailed
discussion of theanalysis approach for the emissions Chapter 3), air quality (Chapter 4), and health risk
assessment Chapter5) modeling.

2.1 OVERVIEW OF APPROACH
The analysis performed in this report includes the following general steps:

1. Quantify emissions for all sources of criteria pollutants and toxiair contaminants (TAC$ associated with
the proposed Plan.

2. Conduct dspersion modeling for base and regional plan years taestimate ambient PM10 and 2.5
concentrationsresulting from the operational emissions under theproposed Plan

3. Perform dispersion modeling for base and regional plan years to estimate TAC concentrationssansitive
receptors.

4. Quantify human health risk based onexposure to the modeledl ACconcentrations.

The methodologies used in these assessments are describbdlow. This technical report focuses on the
methodologies, data sourcs, analysis methods, and reults pertaining to the Localized Particulate Matter (PM)
Impact Analysis(Impact AQ-4) and Health Risk Assessment (HRAImpact AQ5) in support of the findings in

the EIR.

2.1.1 GENERAPARAMETER®ODELENEARBNDCASES

Abaseline year and three future yearsvere modeledfor the proposed Planthe baseline year is 2016andthe
future years are 2025, 2035, an@050.

All four casesare similar but differ in that the pollutant source and, potentially, the receptolocation could
change over timewith implementation of the Plan (e.g., if a roadway is widened or new residential land uses
are developed withinassessmentdomains).

San Diego Forward: TheZIORegional Plan Pagel
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2.2 POLLUTANTS

Air pollutants negatively impact air qudity and subsequently human and environmental healthThe EIR
analysisincluded emissionsprojections for all criteria air pollutants, with additional analysis ofconcentrations
and risks associated withtwo categories of air pollutants PMand TACs as these are the pollutants most likely
to cause significantair quality impacts under the proposed PlanBoth are describedbelow.

2.2.1 PARTICULATE MATTER

This analysis addreses concentrations of thecriteria pollutants PM10 and PM2.8hat would result from the
proposedPlan. Rarticulate matter is a complex mixture of materials that can include metals, soot, sailust, and
other organic andinorganic particles. Particulate matter canbe divided into many size fracions, measured in
microns (a micron is onemillionth of a meter). The California Air Resources Board (CAREBnd the United
States Environmental Protection Agency (EPAhave developed air quality standards for two size classes of
particles: particles up to 10 micronsin size (PM10) and particles up to 2.5 microns insize (PM2.5. PM2.5
particles are a subset of PM10CARB20214a).

2.2.2 TOXIC AIR CONTAMINANTS

This analysis also addressshealth risk changes from concentations of thenon-criteria TACs associated with
Plan implementation. A TAC is an air pollutantfor which an air quality standard has not been set buivhich
may cause or contribute to an increase in mortality or an increase in serious illness, or which mpgse a
present or potential hazard to human health(Section 39655 of the California Health and Safety CodeJARB
has formally identified over 200 substances and groups of substances as TACARB 202D).

Internal combustion engines, includingdiesel and gasolinefueled, emit TACs.Engine exhaust includes a
complex mixture of air pollutants, including both gaseous and solid material The solid material in diesel
exhaust is known as diesel particulate matter (DPM More than 90% of DPM is less than one micron in size.
Thus, DPM is a subset adfoth PM10 and PM2.5(CARB 20214a). Other TACs arealso emitted from fuel
combustion. In total, the Federal Highway Administration(FHWA) has identified nine priority TACs from
mobile sources called mobile source air toxics (MSAT)s

1,3-butadiene

acetaldehyde

acrolein

benzene

DPM

ethylbenzene

formaldehyde

=A =/ =4 =4 =4 -4 -4 -4

naphthalene

1( 718680 -314 COEAAT AA EO AOAEI AAT A AO
https://www.fhwa.dot.gov/environMent/air_quality/air_toxics/policy_and_guidance/msat/ .
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1 polycyclic organic matter (POMN) / polycyclic aromatic hydrocarbons (PAHY

CARB notes that the top thre@ ACs forpotential cancer riskare DPM 1,3-butadiene; and benzeneTheseTACs
are primarily generated byfossil fuelzpowered motor vehicles (CARB 2002. CARB considers the risk from
whole diesel exhausto be represented by DPMconcentrations.

This analysis includes all nine priority MSATs identified by FHWATfor the sake of completeness and full
disclosuren AO OEAOA T ET A DPOEIT OE O Uemitt&d. Mlodg wih ndobil®dnfoaddand2all 8 O O B
sources stationary sources that may influence iaremental risks due to changes in land usander the proposed

Planare included in the HRA, as described beloviRisks from TAC emissions from those sourceare included,

based on available information, even if they are not in the list of priority MSATS.

3 EMISSIO$OURCES

As a first step in performing this assessmentCF developed an emissions inventory of the pollutants used in
the air quality and health risk analyses including link -based emissions for orroad mobile sources and source
based emissions for passenger and freight rail andther major stationary sources. The emissions inventory
was compiled using a combination of besavailable and industry-accepted protocols ad tools developed by
CARB, EPA, and other agencies.

The analysis focugd on sources of emissions that will be affected by the two components of theoposedPlan:
(1) regional growth and land use changes that coulthodify the location of sensitive receptors in the region,
and (2) changes in the location and activity along thgansportation network that could modify the quantity of
emissions along passenger and freighdorridors, as well asthe changesin the emissionsrate of the fleet over
time. Rarticulate matter and TAC emissiongre included from the following sources:

1 On-road vehicle exhaust, which includes PM10, PM2.5, and MSATSs.

1 Onroad fugitive brake wear, tirewear, and re-entrained PM10 and PM2.5 road dust emissions.

I Passenger rail and freight railexhaustas indicated by SANDAG, which includes PM10, PM2.5, and MSATs
(mainly DPM).

i Stationary sources and dditional sources identified for cumulative risk.
3.1 ON-ROA SOURCES

This section discusses both exhaust and fugitive emissions from -@oad mobile sources.The emissions
inventory for mobile on-road sources on the regional highway and roadway networks consided parameters

ET 3! . $! ' dHaBedmBdBIEABH,Blth as vehicle speeds, vehicle types, and time of d&ize mobile
source PM and TAC emissions inventory generally folled the following steps:

1. Determine baseline PM10, PM2.5, organic gas, and DBpeedresolved Al EOOET T AAAOT OO0 AOI
latest Emission Factor model (EMFAC20EY representing the fleet described by the ABM and EMFAC2017
for the San Diego regiod T A AT OOAOPI 1 AET ¢ O OEA OAEEAI A OUBPAO AIi

2 See Sectior8.1 for information on treatment and reporting of these compounds.
3 EMFAC2017 was used for all roatink emissions modeling per SANDAG]irection on Felruary 2, 2021
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2. Determine emission factorsfor the priority MSATs* from literature values, applied to PM and organic
exhaust emissionsand brake and tire wear emissionsas appropriate56.7

3. Determine road dust PM10 and PM2.5 emission factors using CARB methods.
4. Extract activity datafrom the ABM outputs to determine vehicle activity on specific roadway segments.

5. Link the activity and emissions factors and develop a database of emissidmg link, time of day, andbus,
light- and heavyduty vehiclesfor major links, and spatially aggregated emissions for the less trafficked
OIETT ® 1 ETEO

For both PM and TACs, ICF first bui complete, linkbased emissions inventory database for the entire San

Diego region for the modeled scenario in each analyzed year. SANDAG progidata for vehicular traffic on all

roadway links in the ABM model in the same five daily periods simulated by the model and for ttieee vehicle

types modeled® The output of this databasés emissions by link, resolved by vehicle type and hour. Only direct

PM emissionswere considered. Secondary PMas not included®

Speciation!® of MSATs for nondiesel vehicleswas based on standard, accepted models and approaches
(identified above).5 Only exhaust emissionsvere speciated® 11 Of the rine MSATSs identifiedin Secton 2.2.2,
Toxic Air Contaminantspne applies only to diesel vehicles: DPM, which is defined as whole exhaust particulate
matter from diesel vehicles. All cancer rik from diesel exhaustwas included in the California Office of

4 Both gasoline and diesel were speciated into MSATh the modeling. Cancer and chronic risk from diesel exhaust
was captured by DPM, so only gasoline was speciated for the risk endpoints to avoid double counting diesel risk
diesel. However, for acute nofcancer risk, the speciated components of all fuedye added together.

5 Organic gasesvere specifiedaccording to their emissions ototal organic gases (TOG)racked separately by fuel
type and bus, light, and heavyduty vehicle categories The parametersvere set by the speciation profiles selected.
6 There are various sources for developinggeciation, which include CT-EMFAC, MOVES, SPECIATE, or other
sources, such as those used by CARB. Each has advantages and disadvant@gesed MOVES2014b in the EIRsa
it was the most comprehensive and consistent available source at the time of analysis

7 Due to uncertainty and relative risk,ICF didnot speciate fugitive sources, such as brake wear, tire wear, or road
dust to include in health risk. See footnotd1.

8 Only a single averagelay typewas availableand used. Higher resolutioris not likely to dramatically alter the
long-term concentrations for HRA or annual PM concentrations, although it could affect the 2dour average PM
and acute risk results. Also, vehicle typefsom EMFAC and thectivity -based model (ABM)were harmonized and
emissions aggregated to the three modeled vehicle typeshus, light,and heavy duty.

9 Secondary PM is particulate matter formed in the atmosphere through chemical reactions, especially nitrogen and
sulfur oxides (NGcand SQ, respectively), including emissions from mobile sources. CARB has estimated secondary
PM to be narly half of total PM in the San Diego Air Basin. See:
https://www.sdapcd.org/content/dam/sdc/apcd/PDF/Air%20Quality%20Planning/PM _-Measures.pdf Howeve,

the approach herewas not for complete regional photochemical assessment, but an analysis of nearby, direct
impacts, similar to a hotspot assessment and following Caltrans guidance for projdetel assessments
(http://www.dot.ca.gov/env/air/ag _-analysishtmid8 0 A O %0 ! C Gpofahdlydeh includetonly diekct
emitted PMesor PVho emissions. PMsand PMo precursors are not considered in PM hespot analyses, since
POAADBOOI OO OAEA OEI A AO OEA OACE-BI0-B15084AND¥einbecPD15.£A1 O ET O O
Available at:http s://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100NMXM.pdf

10 Speciation provides a breakdown of the chemical composition of PM and organic gas (VOC) emissions into its
various components, such as MSATs

11 Brake and tire wear can be significant contributors to overall PM, but cancer risk is typically driven byefiel
exhaust PM concentrations. Furthermore, speciation profiles of brake and tire wear are uncertain (e.g., 5e8.
Environmental Protection Agency 2014.Brake and Tire Wear Emissions from @oad Vehicles in MOVES201EPA
420-R-14-013. December. Avadble:

https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=52570)L
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Environmental Health Hazard Assessmeit @DEHHA assigned Unit Risk Factor (URFfor DPM (OEHHA

2019a); no further speciation of diesel exhaustvasincluded for cancer risk. Likewise, chronic risk from diesel
exposurewasAADOOOAA ET /[ %( (! 6 O 2 A HROAksEl partma® bxBDD MhicwAO AT | 2 %,
used (OEHHA 201%). Speciation of gaseous components of diesel exhaust (which are minor) could contribute

to the overall acute noncancer characterization andwas included. Theremaining eight species apply only to

non-diesel engines, which are primarily gasoline. Of these, six have speciation factors available through the

#Al EEI OTEA $ADPAOOI AT O 1 yECTBEMFAC a@él.OMDRMOENSADS, POM, #as b AT O
particulate and gaseous components and, while recently included in EEMFAC, its speciation does not show

variations after 2021. Caltrans has posted guidance on determining POM and naphthalemeigsionsbased on

U.S. Department o4 OAT OB 1 CFéde@l BHighwayOAdministration policies,!2 but it relies on older EPA

speciation data. To use a consistent source and rely on current data for speciation factors for all MSATs and the

different vehicle and fuel types, ICF determindand appied OPAAEAQOET 1 AFAAOT 200bmedillei %0! 80
source emission model current at the time of analysisfor all on-road mobile sources(EPA2015a, 2016).

Although not California-specific, ICFconcluded thisrepresents the most current and consistent set of available

data for speciation of MSAT emissions.

Multiple species that are components of POM and polycyclic aromatic hydrocarbons (PA&te included. For

emissions calculations, ICFsummarized PAH emissions as benzo[a]pyrene equivalents througtoxicity

weighting. This calculation was done by multiplying theemissions of PAHs that ICF had previosly speciated

out using MOVES with thdenzo[a]pyrene-normalized potency equivalency factors (PEFaccording toOEHHA

guidance 14 If a particular PAH was not listed in theOEHHA guidance document then OEHHA has not

determined its cancer potencyandfor the purposes of this assessment ICF did notcludleOEAO 0! (80 Al EOO|
in the HRA. These PAHemissions weighted by their individual PEF's, were summed to create the
benzo[a]pyrene equivalent Table 1 outlines components of PAHAAAT OAET ¢ O1T %0 ! GOwelDOAOOAT /
as those used specifidly in the toxicity weighting calculations, and their correspondingPEF5

Tablel. PolycyclicAromatic Hydrocarbon Speciemd Corresponding Potential Equivalency Factors

Species of Polycyclic Aromatic Hydrocarbon Potency Equivalency Factor
Acenaghthene Not available
Acenaphthylene Not available
Anthracene Not available
Benzo[a]anthracene 0.1
Benzo[a]pyrene 1.0
Benzo[b]fluoranthene 0.1
Benzo[g,h,ilperylene Not available
Benzolk]fluoranthene 0.1

12 An REL is the concentration level at or below which no adverse narancer healtheffects are anticipated for the
specified exposure duration. RELs are based on the most sensitive, relevant, and adverse health effect reported in
the medical and toxicological literature, and RELs are meant to err on the side of public heglttotection.

13 http://  www.fhwa.dot.gov/environment/air_quality/air_toxics/policy and_guidance/msat/2016msat.pdf .

14 OEHHA Technical Support Dament for Cancer Potency Factors, Appendix®ailable:

https:/ /oehha.ca.gov/media/downloads/crnr/appendixa.pdf .

15 EPA substance registry, PAH entry:
https://sor.epa.gov/sor_internet/registry/substreg/substance/details.do?displayPopup=&id=6012.
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Species of Polycyclic Aromatic Hydrocarbon Potency Equivalency Factor
Chrysene 0.01
Dibenzo[a,h]anthracene 1.05
Fluoranthene Not available
Fluorene Not available
Indeno[1,2,3-c,d]pyrene 0.1
Phenanthrene Not available
Pyrene Not available

3.1.1 SAFER AFFORDABLE FEEEICIENTABE VEHICLESULE

The Safer Affordable FueEfficient (SAFE) Vehicles Rule was issued two parts jointly by the National

Highway Traffic Safety Administrationand EPAPart 2 (SAFE2), enactedMarch 2020, reducedprogressin fuel

economy andcarbon dioxide standards for model years 2022026 passenger cars and light trucksPart 1

(SAFEL), enacted in September 2019withdr ew California's waiver of preemption under Section 209 of the

Clean ArAch xEEAE ET DAOO Al E itEehaktltdzdro-emisdior vEhiol 1(ZEV mabdak AET EOU
CARBhas concluded thatthe loss of the ZEV sales requirement will increasgasoline vehicle emissionsaind

thus will lead to an underestimate in emissionsstarting in 2021 when predicted with the EMFAC2017 model

CARB has releasedff-model adjustment factors that may be applied to gasoline vehicle emissionsom

calendar year 2021 to correct for the impacts of the SAFE ruleln April 2021, inresponsetdd OAOEAAT & " EAAI
Executive Order 1399Q the EPAbegan the process ofepealing SAFEL7 with plans to begin the repeal of

SAFE2 in summer 2021.

The SAFE rule does not affect the 2016 baseline emissions included in this analysis. Tile would increase
emissions forhorizon years under the Plan 2025, 2035, and 2050However, thestatus of the rule is highly
uncertain given the currentpresidential Executive Order calling for its repeal.Even if the rule weremaintained,
the impact on emissions is very smallCARB correction factors for 2050 the year with the largestmagnitude?
are 1.0318 for PM Exhaust and 1.025and 1.0117 for Evaporative and Exhaust Total Organic Gas TOQ
emissions, respectively for ga®line vehicles. When applied to thdotal San Diegaegional fleet in 2050, these
factors are reduced toincreasesof 1.2% and 0.7%in PM and TOGexhaust The proposed Plan anticipates
approximately 82% reduction in exhaust PM between 2018050 (Section7.1). When including emissions of
brake wear, tire wear, and road dustthe SAFEactors for exhaust PVhave a negligible impact ofPM emissions
and thus on air quality. Similarly, the factors havenegligible impact for health riskas they do not apply to diesel
exhaust andwould lead to only a very small increase in gasolin@ACs Thus, the SAFERule correction factors
were not applied to emissions projectiondn this analysisdue to uncertainty in SAFE Rulémplementation and
its insignificant impact on results.

16 California Air Resources Board (CARB). 201BMFAC Offlodel Adjustment Factors to Account for the SAFE

Vehicle Rule Part Ondlovember 20, Available:

https:// www.arb.ca.gov/msei/emfac_off_model_adjustment_factors_final_draft.pdf

17 U.S. Environmental Protection Agency (EPA). 2020 ! 2 AAT 1 OEAAOO O0OAOGET 6O ' Al ET EOCOO
#Al EAl OTEA8O 7AEOAO O %l £ OAA ' o@bKhAgEI2® DdilableAO 3 OAT AAOAO £
https://www.epa.gov/newsreleases/epa -reconsiders-previous-administrations-withdrawal -californias-waiver-

enforce.
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3.1.2 MAJOR LINKS

Major links are those links in the ABM with significant anounts of traffic that justified modeling as individual
sources.The distinction between major and minor linkswas based on vehicle activity (average annual daily
traffic [AADT]) thresholds. Per SANDAG dection, ICF useda threshold of 100,000 vehicles per day (both
directions), consistent with CARB guidance for urban road¢CARB 200%.18 A threshold of 50,000 vehicles per
day was used for oneway links. Links considered zoneconnectors were not included in major links.

The shape of major linkswas determined from the geospatial data provided by SANDA@nd consistent with
that in the ABM To simplify modeling without notable impacts on risk results, ICF reprocessed the geospatial
data so that the vertices of each polyline were 60 feet apart or more; for a curvy link, this can have the effect of
straightening the roadway in nominal 60-foot increments while also creating sources theAmerican
Meteorological Society/Environmental Protection Agency Regulatory Model AERMOD can accept ICF
assigned ech major link to the modeling subdomain(s) it intersectedsee Sectiord.2, Assessmenbomain).
Major links intersecting multiple modeling subdomainswere assignedto each of thosemodeling subdomains,
and in suchcases|CFmodeledthe whole major link for eachmodeling subdomain (even the parts of the link

lying beyond amodelingOOAAT | AET 80 Al O1 AAouqgs )1 OEAOA AAOAOh OET O

outside a givenrmodelingOOA AT | AET h OET OA O1 O Geodatvdlydshod, Al théirlerhigSions £ |
were released relatively close to themodeling subdomain boundary linel® Major links were converted to
polygons by buffeing each link 6 £et on each side of the link for every lanéUchitel pers. comm). This creates

a 12-foot width for each lane of traffic.

Exhaust emissions on major linksvere calculated according to the general equation:
‘0= 'O0x 060

where EFis the pollutant-, vehicle type, and speeéspecific emission factor, in grams per vehicle mile, while
AD is activity data, in terms of vehicle miles traveled. Emissionsere calculated for all hours of the day.
SANDAG providd available information regarding on-road activity for determining these emissions, to include
ABM outputs describing traffic and speeds on each link in the modeled road network. All hours within one ABM

time period were AOOECT AA OEAO DAOET A Galn-pe® ik deBABM reprdsen fDa.m.,A8 C8 h

those3ET OO0 xEI 1 Al 1l AA AOOECI Ale 3@ g tourbvdsQpiitibatvieén two ABWEEE A
time periods; ICFrecalculatedemissions for the ¥4 p.m. hour as the timeweighted average of the emissions
of those two periods.

Emissionswere aggregated intothree vehicle types: lightduty vehicles,heavy-duty vehicles and busesbased
on those reported in the ABM. Fuel mix for eaclwvas based on EMFAC2017 defaults for the regionCF
considered light-duty vehicles to be vehicles below 8,500 pounds gross vehicle weight rating (GVWR
consistent with EMFAC. The EMFAC vehicle class breakdown by GVWR is showrabie 2.

Table2. VehicleType, Descriptionsand EMFACategory

18 This document recommends thresholds of 100,000 vehicles per day for urban and 50,000 for rural roads. Given
the focus on developed areas, ICF used the urban threshold throughout thesessmentdomain.

19 No double counting of these impacts occurs in concentrations as eatiodeling subdomain is modeled

separately.
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Vehicle EMFAC
Type Description Vehicle Category

Light-Duty | Passenger Cars LDA

Vehicles Light-Duty Trucks (GVWR <6,00pounds and ETWS3,750pounds) | LDT1
Light-Duty Trucks (GVWR <6,00@oundsand ETW 3,75%5,750 LDT2
pounds)
Motorcycles MCY
Motor Homes MH

Heavy-Duty | Medium-Duty Trucks (GVWR 6,0088,500 pounds) MDV

Vehicles Light-Heavy-Duty Trucks (GVWR 8,50210,000 pounds) LHD1
Light-Heavy-Duty Trucks (GVWR 1®01z14,000 pounds) LHD2
Medium-Heavy Duty Diese(GVWR 14,00%33,000 pounds) MHDT
Heavy-Heavy Duty Diese(GVWR >33,00(pounds) HHDT

Buses School BusesJrban Buses, Motor Coach, Other Buses, and All Other| SBUSUBUS, OBUS
Buses

Source: CARB 2015a

Notes: GVWR is the maximum operatingveight of a vehicle, including cargo and passengers. Equivalent Test Weight
(ETW) is equal to GVWR plus onalf of the difference between the GVWR and the curb weight (i.e., weight at purchase
without cargo or passengers) of the vehicle.

ICF considered trucks heavy-duty vehicles and, consistent with EMFAC classifications, consided motor
homes to be light-duty. Buses were modelledas a separate category from heavsgluty vehicles to more
accurately representEMFAC emission factors fobuses SBUS and OBUS categories were not provided in the
ABM.SBUSnd OBUS/ehicle miles traveled YMT) were spread throughoutall links, with the contribution of
SBUS/OBUYMT to each link proportiond to the VMT of thelink VMT compared to the total VMT of the ABM.
SBUS was only added tmorning and late afternoon minor links, to reflect school pickups and drop-offs within
neighborhoods and residential areas. OBU&as only added tomorning, midday, andlate afternoonmajor links,

in order to reflect routes of bus operators, such a&reyhound.20

3.1.3 MINORLINKS

Minor links?*were classified as those links in the ABM below th&00,000 AADT (for two-way segments, or
50,000 AADT for oneway links) count threshold used to determine major links. Emissions on minor linksvere
calculatedasthey were for major links, based on emission factors and activity datdhe same vehicle and time
designations employed for major linkswere used for minor links. However, wlike major links, minor links
were aggregated at the L8 censustract level. Mapping of links tocensus tracts wasased orthe link 8 €ntroid.
ICFaggregated he emissions from individual minor links to an area, defined as the census tract boundary
Becausethe boundaries of themodeling subdomains(discussed in Sectiom.2 below) did not align with the
tracts, to limit inter-domain influences ICF clipped at the modeling subdomain boundaries any tract
intersecting more than one modeling subdomain, creating paidl tracts within each of the intersecting
modeling subdomains Each partial tract carried with it the emissions of the minor links within it. As with major
links, to simplify modeling without notable effectson risk results, ICF reprocessed the tract geospatial data so

20 Sample Greyhound schedules are available &ttp:/ /extranet .greyhound.com/revsup/schedules2/pageset.html
2. ET7TO0 1T ETEO I Au EAOGA A OiAll EIiDBDAAO 1T1T1U8 ' OAAO xEOE 1 ET
provided data, and feedback on the approach.
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that the vertices of each polygon wer@00 feet apart or more. For curvy areas of a tract boundary, this can have
the effect of straightening the tract boundary innominal 300-foot increments but was able to be modeled
within AERMOD.

3.1.4 OUTPUT

The output of this emissions modelingvas a database of emissios for the designated pollutants by link (for
major links) or by censustract (for minor links). This emissions database reportd emissions by vehicle type
(light and heavy) and hour?2 This represented the emissions strength and temporal profile of the sources in
the dispersion model.

Comparisons were drawn between the emissions modeling performed, SANDA& cOnformity results, and

default EMFACinventory outputs. 3! . $! ' 80 AT 1T &£ O EOU OAOOiimeQspéeddnd OEA OA
link -resolved activity dataused in theemissionsmodelling, except for EMFAC categories SBUS and OBRERJS

and OBUS were allocated according to the method described $action 3.1.2 Major Links,in the emissions

model, while the conformity resultsaddedEMFAC emissions data for SBUS and OBRlifBctly to their emissions

results, without spatial or temporal allocation Theconformity results alsorepresented natural gas busesvith
gasolineemission factors ICFcomparedthe inventory to thatfrom3! . $! ' 8 O AT T Mo wiifgraty OAOOI (
the time-, speed, and linkresolved emissions estimation methodsvere comparable tothose used elsewhere

Percent difference of total emissions was used as a comparison tool between these methods, with percent

difference calculated aghe difference between the emissions model and the conformity results, normalized to

the conformity results. A difference ofess than 5% was seen between most pollutants, except for TOG, which

saw differences of 20% in 2035 and 2050. This differenca TOGis attributed to the difference in estimating

bus emissiors. The bus fleet in San Diegis composed of buses that use natural gas, diesel, and gasoline as fuel.

Though buses make upess than 1%of the total VMT, emissions from natual gasbuses are responsible for

over 20% of the total emitted TOGwithin San DiegoCounty. For this reason, small deviations in the calculation

of bus emissions camesult in major differences in estimations of TOG, which is why the method to allocate bus

emissions in Section 3.1.2was used.

3.2 PASSENGER AND FREIGHT RAIL

The analysis also includd emissions from rail sources identified by SANDAGANDAG providedCF with the
activity and geospatial polygons for future rail lines, while forexisting (2016) rail lines SANDAG providd rail
lines by type of rail. Existing rail lines were selected to move any that were used only for light réd. The
remaining existing rail lines were simplified by removing points less than 60det apart. Thesimplified rail lines
were buffered by 25 fet to create 50-foot-wide rail corridors to match the size of the futire rail corridors. The
existing rail polygons were combined with the future planned rail polygons for each year to get the full extent
of rail for each of the planned future yearsRail sources were assigned to the modielg subdomain in which
they are loated, except some rail geospatial segments were relatively long, so ICF clipped the rail segments at
modeling subdomain boundaries, creating a defined portion in eacimodeling subdomain.

Emissions were estimated based on the projected rail activity for the various analysis years and relevant
emissions factors from CARB and EPIMSATand PAHemission factors were calculated based on EPA emission

22 Note that the ABMpresents traffic volumes by five daily time periods. The database translated these into hourly
outputs for use in theAERMOD
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factors 23 Gaseous MSATSs were calculated as a componentaiftile organic compounds {¥OQ, while gaseous

and particulate PAHs were calculated as components of VOC and PM2.5, respectivay passenger rail, he
analysisconsideredlocomotive fleet turnover and rail activity for each analysis year, as provided by SANDAG

staff. Freight rail emissions were taken directly from# ! 2" 8 O A£OA E CE Oin BMFEG»Cauhtywide | T A AT
rail emissions werecalculated byrail line for each year andeach line wasassignedthe same spatial emission

rate. The 34 p.m. hour was split between two ABM time periodsjCFrecalculatedemissions for the %4 p.m.

hour as the timeweighted average of the emissions of those two periods.

Passenger (commuter)rail emissions were estimated based on estimated fuel consumption, which were
derived from daily train and daily train mile activity, provided by SANDAGand assumed fuel economyor each
rail line, based on rail line reporting tothe US Department of Transportation. Table 3 summarizes the
estimated passengetine fuel consumption by line and by year under the Plan. All results are unmitigated and
do not account forzero emission efforts in the Plan years

Table 3. Passengr Rail Fuel Use, Gallons per Day

Rail Line Year
2016 2025 2035 2050

398 (COASTER 2,624 5,027 7,399 7,131
399 (SPRINTER 869 869 1,738 2,818
Amtrak/Pacific Surfliner 3,173 4,231 4,760 4,760
Metrolink 886 886 1,107 1,107
581A 0 0 0 8,702
581B 0 0 0 7,901
582 0 0 10,410 17,723
583 0 0 0 11,638
Total 7,553 11,013 25,414 61,780

3.3 STATIONARY AND OTHER SOURCES

In the HRACFalsoconsidered chronic and cancer risks fronstationary sources.The proposedPlanwould not
directly affect the emissions strength or profile of these sources, and no data is readily available to project
future emissions from stationary sources thus, the andysis assumed future pollutant concentrations from
these sourcegemains static in time. As a consequence of thissumption, the only influence theproposedPlan
was assumed tdhave on incremental concentrations from stationary sources is whesensitive receptors are
new or relocated as a result of thegroposed Plan. (See Sectiord.5 for discussion of receptor types and
locations.)

23 MSAT and PAH emission factors available in tables 11 and 12:
https://nepis.epa.gov/Exe/ZyPDF.cgi?Dockey=P100PUQI.pdf

24 The 2016 Line haul Locomotive Model & Updaaad the2017 Passenger Rail Emissions Mode# available at:
https://www.arb.ca.gov/ms ei/ordiesel.htm.
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ICF attempted to obtan current risk and/or facility information from the San Diego Air Pollution Control
District (SDAPCIp However,ICFwasinformed?2> that limited data exists and that which does is often extremely
dated. SDAPCH@id not provide any data for use. Instead, current concentrations from stationary sourcegere
AAOAOI ET AA AGScheenipgOENiraddmedtdl Gficators (RSBImodel26 RSEI is a screenindevel
iTAAT OEAO AOOAOOAO OEA bi OAT OEAI OEOE &£OiT i ETAOOOOEAI
(TRI). The most current data currently available is for year 2016. An intermediate product of the RSEI model is
estimated annual average pollutant concentrations by emitting facility on an 8kéneter by 810-meter grid
across the entire country modeled withAERMOD¥’ ICF extracted and proces®d this data for the modeling
subdomains. ICFthen modeled existing cancer and chronic risk from these concentrations with California
OPAAEEEA OEOE OAlI OAO OOET ¢ #! 2" 860 (). adsiagpdach dodsindl OEO AT ,
predict short-term concentrations, no acute risk were attributed to stationary sources. ICF assigred
concentrations on this 810meter grid to any sensitive receptors where incremental changesare likely due to
the Plan.Given thelack of available information, ICF relied on RSEI lorigrm average concentration data only
from major stationary sources and did not conduct any emission or dispersion modeling for stationary sources
specific to this analysis.Note that while these statonary sources do influence the cumulative risk impact
analysis, they are already captured in existing background concentrations for PM and are thus only included in
the incremental risk calculation to support risks from newsensitive-receptor locations.ICF was also unable to
identify similar sources of concentration data from sources operating south of the.8-Mexican border.Thus,
these sourceswvere not included in this analysis. ICF alsdid not model emissions from other source categories,
including general area sources or from industrial and goods movement facilities not affected by tipgoposed
Plan, such as Port of San Diego activitiethe airport, landfills, or other major stationary sourcesthat were
outside the proposed Plan and unaailable through SDAPCBr RSEI

4 DISPERSION MODELING

ICF conducted dispersion modeling with the emissions discussed inChapter 3, Emission Source$p estimate
localized PM10, PM2.5, and TAC concentrations under baseline (20ténditions and three future-year (2025,
2035, and 2050) conditions with implementation of theproposed Plan.

4.1 MODELING PLATFORM

ICF conducted dispersion modeling using AERMOD (EPA 2019% %0 ! préderred model for near-field
pollutant dispersion calculationsfor distancesup to 50 kilometers from emission sources. AERMODs widely
usedfor assessmentof dispersion of emissionsfrom stationary and mobile sources It is a steady-state plume
dispersion modelthat utilizes hourly meteorologicaldata,localland-coverconditions, and elevationdata, along
with spatiotemporal characterizations of emissions,to estimate air pollutant concentrations at locations that
the user specifies.It alsohasbuilt -in processingfeaturesthat assistin evaluating concentrations of PMagainst
the forms of the 24-hour National Ambient Air Quality Standards NAAQS. The modelis updated periodically
to repair bugsand add enhancementsbasedon revised understandings of the parametersimpacting pollutant
dispersion. ICFusedthe most current version available when model setup began(version 19191).

25 Meeting with Archi dela Cruz APCDSeptember5,2018.

26 https://www.epa.gov/rsei . Specific guidance andustom outputs for California were provided by Cynthia Gould,
EPA contractor at Abt Associ@s per personal communicationOctober 8, 2018.

27 Complete information on the calculation approach in RSEI is available%0 ! & GScr2dfifgEEnvironmentall
Indicators (RSEI) Methodology, RSEI Version 2.3afuary 2018
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4.2 ASSESSMENDMAIN

ICFdevelopedan assessmendomain covering the more populated areas(western portion) of the county. Due
to the size limitations of the AERMOD modglCF divided this overall assessmentdomain into six modeling
subdomains Each of these ws modeled asan individual case(Figure 1) with associatedmeteorological data
and background data on air pollutants. Because some of these have background that exceed the appliable
standard, somemodeling sulbdomains are modeled compeed to a significant impact level based on the
applicable PM designvalues(DVs9 for each Theseare broadly consistentwith work donein the previous EIR
(SANDAG 201p and based on available data from meteorological stations and air quality monitors. ICF
designed hese modeling subdomainsto reflect the different population centers,land uses,terrain features,
meteorological conditions, and ambient PM air quality acrossthe populated areasof SanDiego County,while
alsokeepingthe modeling asefficient aspossibleand limiting modeling subdomainsizesothat most receptors
were not farther than 50 kilometers from emission sources (per Federal Registe[FR] EPA guidance for
AERMOD82 FR5182 Jan 17, 2017]). ICFhas also assignedeachmodeling subdomain a name for reference
purposes.
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In the following subsections ICFprovides brief discussions of thecharacteristics of eachmodeling subdomain
and the meteorological and®Mstations selected for eachSection4.3, Meteorology provides further discussion
of the meteorological stations and their data used for eachmodeling subdomain. Section 4.7, Background
Concentrations Dataprovides further discussion of the PM monitorsand their respectiveDVsassignedfor each
modeling subdomain.

4.2.1 OCEANSIDE

The Oceansidemodeling subdomain consists of the coastal region betweethe cities of Encinitas and
Oceanside.The northern border runs along Camp Pendletorbut does not include it (consistent with the
analysis in the EIR for the 2015 Reginal PIafSANDAG2015]). Most areas arewithin about 14 kilometers of
the coast, with some substantial terrain features peaking near 200 eters above sea level (ASL

ICFused3$! 0#$60 #Al D DlatioREAOT T APBA®WOT 1T CU AT A 331 0¥3$860 +A~
monitor for PM DVs. Although not within thismodeling subdomain, the KVR monitoiis the closest one thahas
adequately complete data to calculate 2016 DVs ftine NAAQS and CAAQS.

4.2.2 ESCONDIDO

This inland modeling subdomain along thelnterstate 15 corridor generally has rough terrain with most
elevations at 1002400 meters ASL The northern edge of thismodeling subdomain incorporates the Fallbrook
area andabuts thecounty border, while the southern edge isiear Poway ands intended to align with the ridge
that lies between the cities of Escondido and El Cajofhe north-south extert of this modeling subdomain, at
about 60 kilometers, is longer than the50 kilometers recommended AERMOD distance between a source and
a receptor. That AERMOD limitation is related tathe effectiveness and accuracy ddEA [ 1T AAls@at® OOAAAU
Gaussian dispersion calculationat long distancesof plume travel within a model timestep ofl hour. However,
unlike tall smokestacks wherethe impact on air quality can be on the scale of tens oflkmeters, the direct
impact of nearground roadway emissions is on the scale of hundreds of meters, sudtat the impact oftheir
emissions will be negligible severakilometers away, let alone 50 or 6(kilometers away. Thiswill minimize
the impact of anypossible model errors on the contribution, say, of majelink emissions near Poway to the air
quality in Fallbrook (as a hypothetical example).

ICFused3 $! 0#3$8 0 %O OOBOET §f %z O | AOAT OT 11 CEAAT AAOA AT A 34
this modeling subdomain. Though the KVR monitor is not located within thismodeling subdomain, the ESC PM
monitor was shut down in 2015, preventing the calculation of 2016 DVs for all NAAQS and CAAQS.

4.2.3 KEARNY

This modeling subdomain features coastal cities extending from Pacific Beach in the south to Solana Beach in
the north, and inland communities such as Mira Mesa and Kearny Mesa surrounding Marine Corps Air Station
Miramar. Thismodeling subdomain has coastal and inlandugged terrain, with some elevations in the eastern
portion at greater than 200 meters ASL.

ICFused 3 $ ! 0 #KWR sfation for meteorology and3 $ ! 0 #K¥R @onitor for PM DVsin this modeling
subdomain.
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4.2.4 EL CAJON

This inland modeling subdomain is centeredaround the city of El Cajon. The terrain in this area is generally
1002300 meters ASL and features an inland valley surrounded by mountainous features.

ICFused 3$! 0#3%$60 , AGET cOT 1 LEgl sfafioA In EACajon f6r Arigtborological data and
SO 0#%$60 +62 111 EGmaent&rdality $taddardd pBQDfEr Anis modeling subdomain. For
the 24-hour PM10 CAAQS, the highest observed value in the year is compared with stendard level. During
¢cmipeh 3$!10#$80 &1 1)UnAnitad was evedRadits Eukrentj LES IBcation SDAPCD 201).
Considering the FSD and LES datasets together, the 20&6ard of PM10 data is 95% completend the highest
24-hour PM10 value from that superset (actually from the LES location) is larger than at the KVR monitor. To
be health-protective, ICFutilized the LES station for the 24hour PM10 CAAQS. All other AAQ8quire at least

3 full years of data; accordingly |CF used the KVR site to determine the remainder of DVs for the El Cajon
modeling subdomain.

4.2.5 DOWNTOWN

This urbanmodeling subdomain encompasses downtown San Diegibe Port of San Diego, Point Loma, Missi
Valley, and MidCity, with an eastern edge just east of San Diego State University and a southern edge following
a diagonal from the Silver Strand to west of Lemon Grove. Most terrain elevations are less thaf friieters ASL.
This is a primarily coastalarea that extends 2&kilometers inland.

For this modeling subdomain,ICFused3 $! 0#$6 O O0AOEET O %l) AdtidnlinGdwdtiown3oAET T 1 O
meteorological data and the Samiego-Beardsley Steet (DTN) SDAPCD monitor for most PM DVs. Although

DTN was permanently closedon November 24, 2016, the data still meet completeness requirements for

calculating 2016 DVs for most of th AAQS#8 ICFusedDVs from the Chula Vista (C\WSDAPCD monitor (which

is not within this modeling subdomain) for the AAQSwhich require a more complete dataset than what is

available from DTN that is, the 2016 PMs 24-hour and annual NAAQS.

4.2.6 CHULAVISTA

This modeling subdomain covers the southernmost extent of San DiegBounty, south of the Downtown
modeling subdomain and north of the International Border and extends from Imperial Beach along the coast
to the Otay Mesa area, including the Port of Entry. This area is coastal and extends inland approximately 20
kilometers, with terrain in the eastern portion of this modeling subdomain around 16,200 meters ASL.

ICFused CVA for meteorology and PM DMs this modeling subdomain. While the Otay MesaDonovan (DVN
monitor had higher DVsJCFdid not utilize it because it is nonFEM (Federal Equivalent Metholl and ICF is
aware of some technical issues with the monitor that caused reporting problems

4.3 METEOROLOGY

AERMOD requires meteorological data as inptior the model. Thesdypically are processed using AERMET, a
pre-processor to AERMOD. AERMET requires observedrface meteorological data, uppeair meteorological
data, and surface parameter datsSDAPCD providedhree consecutive years oAERMEFprocessed, AERMOD

28 BeardsleyStreet stationclosed inNovember2016 (https://ww3.arb.ca.gov/gaweb/site.php?s_arb_code=80143.
Sherman Elementarystation opened in its placein 2019. Thereare no PM data for this aea during this time gap.
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ready meteorological files from SDAPCBbperated stations near to or within each modeling subdomain,
supplementedas needed with data from other stationsas indicated inFigure 2 and Table4. These data utilizd

the latest AERMETversion at the time (v19191), 1-minute-averagedwind data where available (via%0 ! & O
AERMINUTEpreprocessor), and the sigmatheta AERMET option coupled with onsite measurements of
turbulence. Calm windsoccurred 3% or less of the timeat each station, andmissing hours of meteorological
dataoccurred less than 2%of the time.Upper-air data were fromthe Miramar Marine Corps Air Station (NKX
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Table4. Metadata on Each Meteorologal Station

Station Metadata
ASOS iMinute
Winds/ Cloud-Cover
Modeling Substitutions/
Subdomain Elevation . Temperature
(Abbreviation) Name Latitude | Longitude | (meters)! Substitutions 2 Period
Oceanside OnOEOAd 3%$!'0#$80 #AI B O0AT| 33217 | -117.396 16 Yes/ 201072012
(OCE) 30pbi Al AT OAT 300 AAFRIAmar # ! 2 Yes/
Airport (CRQ) Yes
Escondido OnOEOAd 33! 0#$60 wOAIT T AEA| 33128 | -117.075 200 Yes/ 201072012
(ESC) Supplemental Surface: Ramona Airport (RNM) Yes/
Yes
Kearny OnOEOAd 3$!'0#$60 +AAOT U 6| 32836 | -117.129 134 No/ 201472016
(KVR) Supplemental Surface: Marine Corps Air Station (NKX) No/
Yes
El Cajon OnOEOAd 3%$!'0#%$60 , AGETLE®I | 32791 | -116.942 144 No/ 201072012
(LES Supplemental Surface: Marine Corps Air Station (NKX) Yes/
Yes
Downtown OnOEOAd 33$!'0#$60 OAOEET O 32.701 | -117.150 8 Yes/ 201072012
(DTN) 30Dl ATl AT OA1 300&FZAAAq 3AI Yes/
Yes
Chula Vista OnOEOAd 33! 0#%$60 #E i A 6 E| 32631 | -117.059 55 Yes/ 201072012
(CVA) 30pbi Al AT OA1 3O00FAAA4d 3AT Yes/
Yes

1 Elevations were supplied by SDAPCD directly.

2ASOSMMET OOA 7 ET AwbétheQhke Météd0loglodl processing utilized i ET OOA AAOA 11 xETAO j Apbl BAOAIDI BOAGIOEODOET O
AT A O4AI PAOAODOOA 3DOAOCOEODOOETT 06 OAEAOO O xEAOGEAO OE Aof miskidpklbuddovet ofterdpdraturei@id. AA OOET C
ASOS = Automated Surface Observing System
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4.4 SOURCE REPRESENTATION

Asdiscussed earlier(Sections3.1, OnRoad Sourcesnd 3.2, Passenger and Frght Rail), ICFmodeled emission
sourcesas polygons from data supplied by SANDAGvhich ICF simplified to reduce the number of vertices
without substantially impacting concentration gradients (which also improves model runtime). The spatial

representations of themajor links and the rail were mostly contiguous segments, whildCFmodeled minor-

link emissions aggregated tgartial tract polygons (the portions of a tract within a given modeling subdomain).
Because majotlink segments were relatively short,ICFallowed them to cross beyond the boundaries of the
modeling subdomain andbe modeled as part of bottmodeling subdomains rail segmentswere longer and ICF
clipped them atmodeling subdomain boundaries

For efficiency in modeling, ICF aggregatedemissions from on-road brake wear, tire wear, road dust, and
exhaustinto total PM10 and total PM2.5 emissionsICF also aggregated TA@missions based on toxicity
weighting to benzene, utilizingOEHHA reference values see the toxicity reference values and corresponding
toxicity -equivalency factorsin Table 5 that ICFusedto aggregate TAC emissions to benzerequivalents. ICF
used actual emissions for eachoad and rail source (in units of grams per square meter per second), with
temporal profiles basedon thosein the ABM utilizing the AERMODHROFDAY profile to represent théourly
variation in emissions throughout the day2°®

Table5. Inhalation Toxicity Reference Leveldsed to Aggregate Emission$ Toxic Air Contaminants
Based on Toxicity Weightanto Benzene

Acute REL | Chronic REL CSF Acute Non- | Chronic Non- Cancer

Chemical (ug/m 3) (ug/m 3) (mg/kg -d)-* | Cancer TEF | Cancer TEF TEF
1,3-Butadiene 660 2 0.6 2.44E+01 6.67E01 1.67E01
Acetaldehyde 470 140 0.01 1.74E+01 4.67E+01 10
Acrolein 25 0.35 9.26E02 1.17E01
Benzene 27 3 0.1 1 1 1
DPM 5 11 1.67E+00 9.09E02
Ethylbenzene 2000 0.0087 6.67E+02 1.15E+01
Formaldehyde 55 9 0.021 2.04E+00 3 4.76E+00
Naphthalene 9 0.12 3 8.33E01
POM as 3.9 2.56E02
Benzo[a]pyrene

Sources:RELs:OEHHA 2019hCSFsOEHHA, 2019a

DPM = diesel particulatematter; POM = polycyclic organic matterREL = noncancer reference exposure level; CSF =
cancer slope factor; TEF =okicity-equivalency factor(ICFmultiplied emissions by these TEFs tdoxicity -weight them to
benzene) pg = microgram; md = cubic meter; mg = milligram; kg = kilogram; d = day

The absenceof an REL or CSF means that OEHH#&s not promulgated a value, and thereforéCFdid not include that
chemical in that risk metric (e.g.JCFdid not include ethylbenzene emissions in assessments of acute risKlFused DPM
only from diesel enginesand the other TACsonly from non-diesel enginesAs noted earlier in Sectior8.1 OnRoad
Sourcesemissions ofPOMwere already aggregated and toxicityweighted to benzo[a]pyrene.

29 Consistent with theABMannualized vehicletravel information, ICF did not includeweekday/weekend
variation in release profilesin the dispersion modeling.
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ICFmodeled two of each majorand minor-link polygon? one polygon foractivity from light-duty vehiclesand
another for activity from heavy-duty vehicles When SANDAG characterized norttand south-bound links from
the same roadway as separate segment§Fkept them separate in the modelingICF set the sourcerelease
heights andthe parameter for theinitial vertical plume as indicated inTable 6, based ordefault vehicle heights
and formulas provided by EPA(EPA 201%, 2019).

Table6. Characterizations of Source and Plume Height forRrad Sources

Vehicle Release Height Initial Vertical Plume
Height (meters) =(VH x | Parameter (SigmaZ; meters) =
Source Type (VH; meters) 1.7)/2 (VH*1.7)/2.15
Onroad light duty (including 1.53 1.3005 1.2098
exhaust, brake, dust)
Onroad heavy-duty 4 3.4 3.1628
(including exhaust, brake, dust)

Sources: VH E£PA 2015bRH=EPA 2015b, EPA 201%igmaZ = EPA 2019.

ICFmodeled two of each rail polygon one polygon fordaytime activity and another for nighttime activity . ICF
defined daytime as Ga.m.through 5:59 p.m. ICFset the source release heights and the parameter for the initial
vertical plume as indicated inTable 7 (ENVIRON International, Corporation 2008 Table 41). ENVIRONused
these height and verticalplume values for arriving-departing line haul, while they used much higher values for
switcher activities.

Table7. Characterizations of Source and Plume HeightRailSources

Initial Vertical Plume Parameter
Release Height (meters) (Sigmaz; meters)
Source Type Daytime Nighttime Daytime Nighttime
Switcher 37.76 37.3 8.78 8.67
(rail yard) 1
All Other RaiP 4.76 11.25 1.11 2.62

1 Activity Subcategory D (SwitchingYENVIRON International, Corporation, 2008: Table-4).
2 Activity Subcategory E (ArrivingDeparting Line Haul)(ENVIRON International, Corporation, 2008: Table-4).

ICFdid not directly model dispersion of stationary-source emissionslCFbased oncentrations on EPA O 2 3 %)
modeling (see SectiorB.3, Stationary and Other Sourcgs

4.5 RECEPTORS

Receptors are specific locations where air pollutant concentrations are simulateid the dispersion model Our
analysis had two types of receptors: those used fahe HRAand those used foPM evaluation. Those for the
HRA evaluation are refered to here and in the body of the EIR asensitive receptorsthey represent sensitive
land uses such asesidences schools, and parks The second typeambient receptorsare usedto determine the
ambient air quality impacts of the Plan, specificallfthe incremental changesPM concentrations across the
modeled areaslIn practice in the dispersion modelingthe locations ofboth types ofreceptors were at the same
place for bothHRAand PMassessmentin the ambient air quality analysis these locationsare referred to as
ambient receptors. In theHRA(Section5) these represent different types of sensitive receptors based on the
land use in which they occur (e.g., schools, parks, or residential).
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ICF first createda regular grid of reeptors across theassessmentlomain, which was consistent across analysis
years and spaced at 50 neters, consistent with CARB and South Coast Air Quality Management District
(SCAQMDrecommendations (CARB 2005SCAQMD n.d.Jhe consistency of the receptor grid across analis
years was to support incrementalrisk calculations, except where changes in land use caused receptors to be in
or out of a given year of modefig (e.g., a residential area projected to exist in 2050 where none existed in 2016,
or vice versa) or where AADT or construction plans changed source locations or designations (e.g., a new major
link is built in 2035, or AADT projections cause a link to gisom minor to major status). ICF created the grid of
receptors for a given analysis yeato extend 500 feet (approximately 152 meters) from major links and rail
lines, also includinga 10-foot (approximately 3-meter) right-of-way buffer adjacent to a majolink to account

for the shoulder. No receptors were placed within a sourceThis approach ensured thatreceptor definitions
were consistent with both available landuse definitions andspecific sources defined in th@proposed Plan.The
10-foot road edgebuffer forming the inside boundary of receptorsdefinedthe road shoulder, setting theclosest
area of public access to thenajor link, and representing OE A OZAT AA1 ET Ad,consieterD®ithA DB OT EAA
Caltrans road crosssections provided bySANDAQUchitel pers. comm); ICF assumedho shoulder for rail. The
500-foot outer boundary of receptors was a distance judged to provide adequate representation of the near
road or nearrail concentration gradient, consistent with CARB guidance 2005) for siting new sensitive land
uses within 500 feet of a freewayor urban road with more than 100,000 vehicles/day. Table 8 indicates the
number of receptors for eachmodeling subdomain and analysis year.

In determining health risk, the subset of the gridded receptors that weresensitive receptors represented

residAT OEAT h OAETT1h AT A OAAOAAOEI-dUséinodels ArheAands® dddéls hadA OAA T 1
codes facilitating identification of schools and recreational aregdor residential areas there were data on all

four analysis years and ICF required dand-use polygon to have at least one dwelling unit to be considered
residential .30 Recreational and school land usedo not changen this analysis3! Some landuse polygons could

have multiple land uses.

Table8. Number ofModeling Receptors, byModeling Subdomain and Analysis Year

Analysis Year

Modeling Subdomain 2016 2025 2035 2050

Chula Vista 2,093 2,179 2,950 3,083
Downtown 3,004 3,499 4418 5711
El Cajon 1,645 1,953 1,906 2,522
Escondido 2,046 2,155 2,138 2,391
Kearny 2,253 2,331 3,156 3,733
Oceanside 2,909 3,068 3,151 3,153
Total 13,950 15,185 17,719 20,593

30 Please note residentiakensitive-receptor zones here represent reslential land uses, not specific houses. These

were used to characterize incremental health risk in residential locations. This is independent of the population in

these areas, which could change, for example, if more residents move into the area due tosge housing stock.

3.1 OA OEAO OEAOA AAT OOEiI 1 AAOGADx & OBADOOOORIAT All 61 AUOAET A
example, a new raithat comes near an existing school that was not previously near enough to a source to be

included in the modelingx i ©1 A A Arecptofxdr e modeling even though the land use is unchangethis

is explained further in Section7.3.
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ICFplaced dl ambient receptors for PM analysis at ground levelife.,flagpole receptors at Ometer height),

consistent with SCAQMD guidelines (SDAPCD guidelines do not include guidance on receptor heights).
placed allsensitive receptors for HRA analysis a standard brediting height of 1.2 neters, consistent with HARP
modeling default(CARB 2015h. These are heights above ground level, with terrain included.

Note that thesesensitive receptors represent] AT A OOAh 1106 T AAAOOAOEI U OEA OAAI

residential sensitive receptor indicates that the land around thatsensitive receptor is used for residential
purposes (possibly among others)however, it does not indicate how many peopldive at that residence.This
is explained further with the scope of the HRA i€hapter5, Estimating Health Risks

All receptors were modeledconsidering the underlying terrain elevation. ICFincluded terrain modeling in the

analysis for all modeling subdomains utilizing %0 ! 8 O A O O O(¥ersion 1I8BDOEI T %2-/ $60 OAOO.

processor, AERMAP.

4.6 OTHER MODEL SPECIFICATIONS
Other model specificationswere consistent with regulatory applications of AERMOD.

ICFused the version of AERMORurrent at the time of modeling (19191) to conduct all dispersion analyses.
ICF included only model regulatory default (DFAULT) optionsexcept for use ofthe FASTALLcomputation
method, which optimizes model runtime for area sources through a hybrid approaclAs mentionedin Section
4.3,the meteorological data obtained from SDACPD were processed withminute-averaged wind data where
AOAETI AAT A | OEA %0! 60 ! thé2signathetd WERMETAoption éodpld vith Gnsite
measurements of turbulence and typically with substitutions of missing temperature and cloudcover values

SDAPCD guidancter HRAs recommends rural dispersion throughout the San Diego region except on a case

by-case basi{SDAPCD 2019 ICFused urban dispersion for modeling subdmains containing more than 50%

of their land area designated as Census Urban Areas (i.e., fomafideling subdomains except Escondido). For

the Escondidomodeling subdomain (the onlymodeling subdomain with 50% or less of its land area designated

as Censs Urban Area) urban dispersion settings were on a sourc®y-source basis: if more than 50% of a

major link segment, rail segment, or partial tract was in a Census Urban Area, th€&F modeled that source

segment with urban dispersion ICFused an urban population of 3,337,685(U.S. Census Burea2017), for the

San Diege# AOl OAAA - AET O 3O0AOEOOEAAT | OAAhR AT T OEOOAT O xEOE
area(EPA 2018, for the urban dispersion setting.

This analysisexcluded impacts of anytrees or other mitigating barriers such as sound walls that could affect
dispersion between sources and receptors.

4.7 BACKGROUND CONCENTRATIONS DATA

ICF did not include background concentrations in anyAERMODsimulation. Background is important for
establishmentof cumulative risk, but not incremental risk (Chapter5). It is alsorelevant for the PM thresholds
(Section 6.1). Both are discussed below

San Diegaurrently is in nonattainment for both the PM2.5 CAAQ@or which there is an annual standard)and
the PM10 CAAQ®or which there are 24-hour and annual standards both must not be exceeded for a region
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to be consideredin attainment for PM10 CAAQSCARB2019).3233 The monitor DVs based on 201@lata (CARB
n.d.-) show exceedances of the 2hour PM10 CAAQ®3nd the 24hour and annual PM2.8CAAQS at the Otay
MesaDonovan monitor in the Chula Vista area, whichCFexcluded from thisanalysis. (Because of this, none of
the modeled subdomains are treated as naitainment for PM2.5 for modeling purposes, although the county
is thus designated. Sediscussion further below). Themonitor DVs alscshow exceedances of the 2fiour PM10
CAAQt the monitor ICFselected for the Downtownmodeling subdomain, as well asthe annual PM10 CAAQS
at the Downtown monitor and the monitor ICF selected for the ChulaVista modeling subdomain. All other
modeling subdomains and standardshow exceedances of the applicable standards based on #@16 monitor
DVs

For computation of PM thresholds|CFassignedto each model subdomaira single background concentration
(2016 DV[CARB n.d.]¥or each pollutant and averaging periodThere are relatively few available monitors to
calculatePM DVs and other information related to AAQS for thmodeling subdomains for the baseline project
year of 2016. Therefore |ICFuseda limited number of monitors to describe the baseline air qualityacross the
assessmentdomain.

Table 9 presentsthe assignment of PM monitors an@016 DVsto eachmodeling subdomain.Table 10 provides
the metadata for each of the PM monitors chosen.

Table9. Assignments of Monitorand Design Value@n micrograms per cubic metefpr Particulate
Matter for eachModeling Subdomain

National Standards? Californ ia Standards?

PM2.5 PM10 PM2.5 PM10
Modeling Annual (12.0)3 |24 Hour (35) 4|24 Hour (150) 5| Annual (12)¢ [Annual (20)9| 24 Hour (50)7
Subdomain | Monitor DV |Monitor | DV |Monitor | DV | Monitor | DV |Monitor |DV| Monitor DV
Oceanside KVR 7.6 KVR | 15 KVR 39 KVR 8 KVR |20 KVR 35
Escondido KVR 7.6 KVR 15 KVR 39 KVR 8 KVR |20 KVR 35
Kearny KVR 7.6 KVR | 15 KVR 39 KVR 8 KVR |20 KVR 35
El Cajon KVR 7.6 KVR 15 KVR 39 KVR 8 KVR |20 | FSD/LES| 44
Downtown CVA 8.8 CVA | 19 DTN 53 DTN 10 DTN (24| DTN 51
Chula Vista CVA 8.8 CVA |19 | CVA | 48 CVA 9 CVA |23| CVA 48

1 NAAQS available in Title 40, Part 50 of the Code of FedeRalgulations https://www.ecfr.gov/cqgi _-bin/text -
idx?tpl=/ecfrbrowse/Title40/40cfr50_main_02.tpl

2 CAAQS available in Section 70200 of Title bf California Code oRegulations:
https://ww3.arb.ca.gov/regs/title17/70200.pdf , and summarizedalong with NAAQSy CARB:
https://ww2.arb.ca.gov/sites/default/files/2020 -07/aaqs2.pdf.

3 The PM2.5National Annual DV is calculated as the average of three consecutive national avera@d®wn here: average
of 2014z2016).

4 The PM2.5National 24-hour DV is calculated as the average tifree consecutive annual 98 percentile values(shown
here: average of 20142016).

32 CARB Area Degnations for State PM2.5 Ambient Air Quality Standards:
https://www.arb.ca.gov/desig/adm/2019/state_pm25.pdf?_ga=2.133211788.342428628.1625676234-
2022182663.1612965600.

33 CARB Area Designations for State PM10 Ambient Air Quality Standards:

https://www.arb .ca.gov/desig/adm/2019/state_pm10.pdf?_ga=2.226854559.342428628.1625676234
2022182663.1612965600.
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https://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr50_main_02.tpl
https://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr50_main_02.tpl
https://ww3.arb.ca.gov/regs/title17/70200.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-07/aaqs2.pdf
https://www.arb.ca.gov/desig/adm/2019/state_pm25.pdf?_ga=2.133211788.342428628.1625676234-2022182663.1612965600
https://www.arb.ca.gov/desig/adm/2019/state_pm25.pdf?_ga=2.133211788.342428628.1625676234-2022182663.1612965600
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https://www.arb.ca.gov/desig/adm/2019/state_pm10.pdf?_ga=2.226854559.342428628.1625676234-2022182663.1612965600

5 The PM10National 24-hour NAAQSstandard is violated when the sum of exceedances ovéryears is greater than three.
The DV given is the maximum 2our average concentration of PM1@ver 201472016, which is a conservative
overestimate of air quality with regard to 24-hour PM10.

6 The PM2.5State Annual DV is the maximum of three consecutive annual averagehown here: maximum o0f2014z
2016).

7 The PM10State Annual DV is the maximum of three consecutive annual averagesown here: maximum of 2014

2016).

8 The PM10State 24hour DV is calculated as the maximum 2lhour PM10average observed within the yeafshown here:
maximum in 2016).

9 During 2016, the FSD monitor was moved to its current LES location. Considering the FSD and LES datasets together, the
2016 record of PMLO data is 95% complete, and the highest 2hour PM10 valuefrom that superset (actually from the
LES location) is larger than at the KVR monitor.

10 The Otay MesaDonovanmonitor has a DV of 13 for 2016 (for theannual PM2.5CAAQ$ but ICFdid not utilize it
because it is noAFEM and ICFwas aware of sometechnical issueswith the monitor that causedreporting problems.
Notes:

PM = particulate matter;PM10 = PM with aerodynamic diameter less than or equal to 10 micrometers; PM2.5 = PM with
aerodynamic diameter less than or equal to 2.5 micrometers; DV design value; KVR = Kearny Villa Road; CVA = Chula
Vista; DTN = 1110 Beardsley Street; LES = Lexington Elementary School; FSD = Floyd Smith Drive.

Bold underline _indicates an exceedance or violation of the standard. Parenthetical values in the third headew

indicate the standardlevel concentrations.

Tablel10. Metadata on Monitoring Stationgor Particulate Matter

Elevation
Name Latitude | Longitude | (meters) | Agency | Notes
Chula Vista (CVR) 32.63 | -117.06 55 SDAPCO Not available
Beardsley Steet (DTN) 32.70 | -117.15 141 SDAPCL Not available

Kearny Villa Road(KVR) 32.85 | -117.12 134 SDAPCDO Not available
Floyd Smith Drive (FSD) 32.82 | -116.97 119 SDAPCO FSD was moved back to itsriginal
site, LES, in late 2016

Lexington Elementary 32.79 | -116.94 144 SDAPCQO Data from FSD and LES are
School (LES) combined in 2016 to create a
complete record

All the selected sitesare either FederalReference(FRM) or Federal Equivalent Method(FEM) for the pollutant
they aresupporting (SDAPCD 201Y. This ensures that the DVs extracted are commensurate with their purpose
here.

ICFchose PM monitors according to the amount of data completeness required to calculate 2016 DVs for all
AAQS. When anodeling subdomain contained more than one PM monitor with DVs available for a given AAQS,
ICFselected the monitor with the higher DV to be conservative.

1 With one exception,|CFusedKVRin the Escondido, El Cajon, and Oceansio@deling subdomains because
it is the closestmonitor to thesemodeling subdomains with the data completeness necessary to calculate
DVs for 2016.

1 The exception is for the 24hour PM10 CAAQS specifically for th&l Cajonmodeling subdomain. During

¢mpeh 3$!0#$60 &3% ITTEOTO xAO 11 O6AA Oi EOO AOOOAT O

together, the 2016 record of PMO data is 95% complete, and the highest 2hour PM10value from that
superset (actualy from the LES location) is larger than at the KVR monitor. To be conservatiV€Futilize d
the LES station for the 24hour PM10CAAQS.
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1 ICFused CVADVsin the Downtown modeling subdomain for the PM2.524-hour and annual NAAQS
instead of DTN DVsdue to data-completeness issues.

ICFconsideredthe PalaAirpad Tribal monitor to the northeast of the overallassessmentlomain, but rejected
it due to the lack of certified data along with low DVs for the datéhat were available.ICFconsideredthe Otay
MesaDonovan monitor but ultimately rejected it as the particulate monitors are not operated according to
FEM/FRM standardsand ICFwas madeaware of sometechnicalissueswith the monitor that causedreporting
problems during this period.

Figure 3 shows the locations of the PM monitorsdescribedin Table 9. Table 10 summarizes the monitoring
station assignments bymodeling subdomain.
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4.8 OUTPUTS
4.8.1 PARTICULATE MATTER

For PM2.5 modeling, ICF uskAERMOD to determine the 2hour-averageNAAQDVs specifically the highest
multi-year average of the 98th percentile 2hour PM2.5 concentrations which equatesto the multi-year

average of the annuakighth-highest 24-hour values In AERMOD]CF achiewed this by setting the AERMOD
keyword POLLID to PM3% and the output rank to 8TH which outputs the multi-year average of the annual
eight-highest 24-hour valuesat eachambient receptor. For PM2.5 annual standarddCFmodeled eachyear of

meteorological data separately with annualaverage outputs, so thatCFcould identify the maximum annual

concentration at eachambient receptor for the CAAQS DV and the muljiear-averageannual concentration at
eachambient receptor for the NAAQIDV.

For PM10 modeling, IClised AERMOD to determine th&4-hour-averageNAAQVs The 24hour NAAQS is
violated when the 24-hour-average concentration exceeds the standard more than once per year on average
over 3 years, such that the DVequatesthe High-N+1-High value of 24hour-average concentrations over N
years. In AERMODI|CFarrived at this DVby setting the POLLID to PM10 and the output rank to 4TH, because
N is 3 hereFor the 24-hour CAAQSCFused AERMOD to determine the highe&é-hour-average concentration

in the 3-year modeling period, which ICFused as the CAAQS DV though it is a conservative estimate because
the CAAQSorm refers to 1 year of analysisrather than 3 years (i.e., the highest 2sour-average in1l year
rather than across3 years). For the PM10 annual CAAQSICF modeled each year of meteorological data
separately with annualaverage outputs, so thatCFcould identify the maximum annual concentration at each
ambient receptor for the CAAQS DV.

ICFcompared these D¢ against PM thresholds, as described in Sectiéril.

4.8.2 HEALTH RISK ASSESSMENT

HRA dispersion modeling produce®only interim results. ICFused AERMOD to outputoxicity -weighted TAC
concentrations as maximum 1-hour-average concentrations (for acute assessment)and period-average
concentrations (for chronic non-cancer and cancer assessment) at eadensitive receptor for the 3-year
modeling period. Theseconcentrations were benzeneequivalents based on relative toxicityfor a given health
endpoint as discussed in Sectiod.4, Souce RepresentationlCF used these AERMOD outputsin the HARP
model to estimate cancer and acute and chronic nenancerhealth risks for eachsensitive-receptor type and
modeling subdomain (Chapter5).

5 ESTIMATING HEALRISKS

The healthrisks associated with pollutant exposurewere estimated by translating the toxicity weighed TAC
concentrations from Chapter 4 into exposure risks. ICF evaluated koth incremental and cumulative health
impactsfrom the proposedPlan. Incremental risks areevaluated for cancer, acute noncancer, and chronic non
cancerendpoints. Only cancerhealth impacts were evaluated for cumulative risksThe exposure parameters
used in HARP?2 to estimate excess lifetime cancer riskad non-cancer Hazardindices (HI) for all potentially
exposed populations are consistent with updated risk assessment guidelines from OEHHPis section
summarizesthe methods and tools used to estimatbealth risks from exposures to TACsassociated withthe
proposedPlan.
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5.1 POLLUTANTASSESSED

As discussed in SectioR.2, health risks associated withthe proposed Planwere estimated for the following

nine priority MSATs. 1,3-butadiene acetaldehyde acrolein, benzene DPM, ethylbenzene formaldehyde,

naphthalene, andPOM/ T 1 U AQGEAOOO AiI EOOEI T O xAOA OPAAEAOAARh AT 1T OE
MSATS.

TACs can result in a variety of health impacts. For this assessmeraincer and short (acute) and longterm
(chronic) non-carcinogenic impacts were assessed. Theaity of adverse health impacts from TACs are
dependent on the toxicity of the compound and the level of exposur&hese priority MSAT pollutants do not
have substantial multipathway exposure mechanism&# Accordingly, this analysis considers theinhalation
pathway only. All analyses wergerformed OOET C / %( (! 8O (! 20¢ 11T AAI

As discussed inSection 4.4, ICF used toxicity weighting to expedite the air quality modeling and risk
assessment TAC emissionsvere scaledbased on toxicity weighting to benzene, utilizing OEHHA reference
valuesfor a given endpoint Because of theelative differences inthe health benchmark valuesused to assess
cancer,non-cancer acute, and nortancer chronic health effects, different toxicity weighting were used for
each of the endpointsThis approach allows a single AERMOD simulation to represent the compound effects of
all considered TACs becausealthough HARP canconsider multi-pollutant impacts, AERMOD is a single
pollutant model. However, this approachrequires modeling the three health effects endpoints separatelyn
HARPto accommodate the different weighting factors by different endpointSee Sectiort.4 and Table 5 for
more information on this approach

5.2 HEALTH EFFEENBDPOINTS

As noted, ICF used abenzenetoxicity-weighting approach to estimatehealth effects from exposure toTAC
emissions under the proposed Plan of the nine MSATsSections5.2.1 and 5.2.2 provide more detail on
carcinogenic and norcarcinogenic health evaluations, respectively

5.2.1 CARCINOGENIC EFFECTS

Excess lifetime cancer risks are estimated as the increased likelihood that andividual will develop cancer

over a lifetime as a direct result of exposure to potential carcinogens. The estimated risk is expressed as a
unitless probability. The cancer risk attributed to a chemical is calculated by multiplying the chemical intake

or dose at the human exchange boundaries (e.g., lungs) by the chemigécific cancer potency factor (CPEF
Cancerrisk age sensitivity factors ASF3 are included to account for an anticipated speciakensitivity to
carcinogens of infants and children. The use of CPFs and ASFs is recommended by OEHHA in its 2015 Health
Risk Guidelines and included iHARRP.

Consistent with both OEHHA and SDAPCD recommegtibns for a 30-year exposure duration for estimating
cancer risk for residential sensitive receptors, ICFdetermined cancer incrementsusing a 30-year continuous
exposure to the level of emissions associated with theroposedPlan in a given yearThis is true for each of the
three modeled Plan years and the baseline (2016t a given location. For example, the cancer risk associated
with year 2025 is estimated as30 years of exposure to the 2025 level of emissions. The incremental rifr
2025 is based on30-years ofexposure at2025 levelsminus the risk from 30 years of exposure at the existing

43 AA 4AAT A uvsp 1 &£ | %(hips/Béhach dv/nBedid/dd wilo8E/énk/P0ASK idancemanual.pdf.
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(2016) levels of emissions. These incrementaligks are then compared to the incremental cancer risk
thresholds (Section6.2). The 30-year exposure applies only to the residential and recreational exposure
scenarios Forthe schoolscenario, an exposure duration of 13 yearsasused, although the sameanathematical

construct applies See Sectiorb.3 for more detail on exposure settings.

Section7.3, HRA provides results for incremental changes in cancer riskand cumulative cancer riskfor each
Plan year.

5.2.2 NONCARCINOGENIC EFFECTS

The potential for exposure to result in chronicnon-cancer effects is evaluated by comparing the estimated
annual-average air concentration to the chemicaspecific noncancer chronic RELs using HARP Acute non
cancer effects utilize the peak shour air concentration in comparisonwith the acute RELSWhen calculated for

a single chemical, the comparisasyield a ratio termed a hazard quotient (HQ. Consistent with OEHHA
guidanceto assesghe potential for adverse nonrcancer health effects from simultaneous exsure to multiple
chemicals, the chronic or acute HQs for all chemicals are summed for each target organ system, yielding an Hl.
Conservatively, Hlswere reported for the most impacted organ system. Nowancer chronic Hls utilized the
period average concemations from AERMOD. Nofrcancer risks relied on the same sources and pollutants
identified earlier.

ICF reports incremental changes in chronic and acute HI, similar to that discussed foancer end points Note
that there is no quantitative evaluation of cumulative non-cancer impactsdue to lack of data on background
non-cancer risks35

5.3 EXPOSUREENARIOASSESSED

For a given ambient concentration of pollutant, the potentialor adverse health effectss a function of the types

of persons exposedé€.g.adults, children, pregnant womern andthe duration and extent of exposure.Based on
guidance from the most recent version of theAir Toxic Hot Spots Program Guidance Manual for Preparation of
Health Rek Assessmentiated February 2015(OEHHA 2015) health impactswere assessedor Residential,
School, and Recreational exposure scenarios

Residental

For residential sensitive receptors, lifetime cancer risks wereconservatively based on anassumed 30year
exposure duration (ED to TACair concentrations with exposure beginning in the third trimester.3¢ All HRA
modeling was performed with HARP andET A1 OAAA /| %(ag apprdpriate,antl @EHHAderived
inhalation rates (i.e., 9% percentile inhalation rate).

OEHHA guidance suggests that the fraction of time at home (FAldr residential sensitive receptors be set to
1 for ages less than 16 years for cases where a school lies within a 1 per million cancer isopleth of the site. For

35 As discussed in Sectiob.4.4h  AOi O1 AOGEOA AAT ANatnadMr Odxics ASSdsbmentNATA), %0 ! & O
which reports cumulative cancer risks only. No attempt to calculate cumulative necancer risks was made given

the lack of data.

36 Note that ICF did not assess occupational cancer risk ost®ur chronic HI.
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the current assessment, ICF conservatively used an FAH of 1 for ages less than 16 for all residesgiasitive
receptors, regardless of school location. All other inputs were HARP defaulilues for inhalation exposure3?

Non-cancer risksfor the resident scenariowere based on the relevant exposure parameters described above.
School

To assesshealth effectson sensitive receptors,a K-12 student scenario was evaluatedlo assess cancer risks
for the school scenario an ED of 13 years was used, with exposure beginning at agé83-or schoolsensitive
receptors, the fraction of time exposed was set to 22 (6 hours per day, 180 days per year) for all exposed ages
starting at age 5Preschoolswere not assessed

Non-cancer risksfor the school scenariowvere based on the relevant exposure parameters described above.
Recreational

To assess cancer risks faiecreational sensitive receptors, the ED was set to 30 yearand the fraction of time
exposed was set to % (2 hours per day, 180 days per year), assuming the average amount of time spent daily
in such locations.

Non-cancer risks for the recreational scenariowere based on the relevant exposure parameters described
above.

5.4 RSKESTIMATIONMETHODS

The current version of # ! 2 " 8 O m@del2(Gersion 21081) was used to estimate the shortand longterm
health impacts from exposure to the pollutants emitted from operation of the road network and selected
additional sources influenced by or expected to haveompounding effects on the road emis®ns from the
proposedPlan.

Estimated ground-level concentrations (GLQ (discussed below) were used as inputs to HARP to calculate
cancer, honcancer acute, and noftancer chronic health endpoints, for each modelesensitivereceptor in each
modeled subdomain, for eachassessed year, and for residential, school, and recreata sensitive receptors.

5.4.1 GROUNBEVEL CONCENTRATIONS

GLG for all TACswere based on the output of the air dispersion modeling, conducted with AERMOD, as
described in Chapter 4. As noted in Section2.2.2, the full universe of TACs evaluated was: 1-Jutadiene,
acetaldehyde, acrolein, benzene, DPMthylbenzene,formaldehyde, naphthalene, and POM/PAHPOM/PAH
comprised benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene,

37 Note that HARP was also used to tratete TAC concentrations for stationary sources from the RSEI model to
California-relevant risks. In that case, residential parameters were also used as described here. However, those did
not include the conservative FAH approximation included for Plan soges. This is a small inconsistency that
subtracts out in incremental risk calculation for mostsensitive receptors. See Sectiob.4.2

38 The 13year exposure duratian represents K12 schools and is consistent with the approach OEHHA
recommends. This is a conservative overestimate for other school types, such gbKas it assumes exposure will
occur at the same location even if the student is at a different locatioarfgrades 512.

39 Available at:https://www.arb.ca.gov/toxics/harp/admrt.htm

San Diego Forward: TheZIORegional Plan Page30
Air Quality Technical Report


https://www.arb.ca.gov/toxics/harp/admrt.htm

dibenzo[a,h]anthracene, and indeno[1,2,2,d]pyrene, all expressed as benzo[a]pyrenequivalents based on
their OEHHA cancerPEFs As indicated in Section4.4, ICF did not include some TACs for some exposure
scenarios due to absence of a promulgated toxicity reference valuessessments of acutaon-cancer risksdid

not include exposures to DPM, ethylbenzene, naphthalene, and POM/PAH (benzo[a]pyrene), while
assessments of chronic noitancerrisks also did not include exposures to POM/PAHGNcer assessments did
not include exposures to acrolein.ICF also did not include emissions o&cenaphthene, acenaphthylene,
anthracene, benzo[g,h,i]perylene, fluoranthene, fluorene, phenanthrene, and pyrene in the expression of
POM/PAH emissions as benzo[a]pyrenequivalents for the same reaon. Finally, ICF expressed all TAC
emissions as benzenequivalents (toxicity-weighted).

The AERMOD modelingesulted in GLCs for benzenéactually, the sum of all TACs represented aenzene
risk-equivalent concentrations). The AERMOD output PLOTFILE files expressed the largest hourly
concentration at eachsensitive receptor in the multi-year modeling (for use in acute risk assessmengnd the
multi -year-average concentration at eaclsensitive receptor (for use in chronic non-cancer and cancetrisk
assessment)f this pseudo-pollutant, which is input to the HARP model

5.4.2 STATIONARY SOURCES

The proposed Plan has the potential to place newsensitive receptors at locations that previously were
uninhabited and potentially in areas with high levels of pollutants due to nearby stationary sourceslCF
assessed risks from both thenobile sources directly affected by theproposed Plan, andindirectly from nearby
stationary sources forall sensitive receptors.

Datafrom %0 ! 8 O ma&i@ Was used to estimatechronic non-cancer andcancerrisks for stationary sources
within the modeling subdomains. Chemicatspecific GLCswere taken from the RSEI model foistationary
sources in San Diego countthen modeled using HARRo determine the risks in a manner consistent with
I %( (! 8O0 AThes®isks Wekte calculated usingchemicalspecific GLCsit centroid points of an 810 by
810-meter grid across San Diego Countgancerand chronic non-cancerrisks were assessedssurming a 30
year ED with exposure starting in the 8 trimester. As stationary source impacts are not the primary concern,
ICFapproximated this step byconservatively modeling only with a residential exposure scenaridbut tempered
the approach byusing the default FAH values for children under the age of 18he resulting risk on the 8106
meter grid was then interpolated using a12-point, power of 2) inverse distance weightingapproach in ArcGIS
to interpolate stationary risks to eachsensitive-receptor point in eachmodeling subdomain This interpolated
value is that used in the increment calculationAs noted above, thesame stationary source risk is used for all
yearsasthere is no projection of 2016stationary source concentratiors to future years.

Finally, as the gtionary sources concentrationsfrom RSElreflect only long-term exposure concentrations and
are not appropriate for short-term, acute assessmentswe did not include them in calculatons of acute
incremental risks from the proposed Plan.

5.4.3 INCREMENTAEALTHRISK ESTIMATION

Incremental risk is computed as the difference in risk values betweethe assessed plan year and the existing
year for eachsensitive receptor. For mobile sourcerisks (i.e., risks associated directly withPlan emissions),
incremental risks are calculated as

0 ¢ o@D QAIQRIOWE @EQdIQI Qmp ¢gi Q
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This is the form used for estimaihg acute exposuredecausethe stationary source datadoes not include short

term concentrations. For chronic and cancer risk, howevelCFaccounts for the potential for the Plan to result

in new sensitive receptors relocated to areas of high concentratins of stationary source pollutants by adding
OOAOQEIT T AOU O1 OOAA OEOEO Oi OEIT OA 11T AEI A Ol Osehshive OEOEO
receptor location:

"YE OGO QATQRIO D@ GEQDIQI QOWDE dI'QD Q¢ T A gQI QO OO QE i IQm

In cases wherea sensitive receptor exists in both the Plan year andthe existing year (i.e., 2016) stationary
risks, which are constantacross the years assessedancel outas can be seen in théotal incremental risk
formula above Stationary risks, therefore, onlyaffect the total incremental riskin cases where asensitive
OAAADPOI O (e@fdD éxibts ih 28MBut notinthe Planyean i O O O O(@teftor ddesinot exist in
2016 butdoesexistin the Plan yean). In the first case where @sensitiveOA A A D O1 O ,6a3n&itivd redeptor £ /£
existsin 2016, which is not there in the assesseRlanyear, resulting in a negative incremental risk However,
when asensitve OAAA D O1 O 6tledofalriskdront the baseline 2016 yeaiis zero, leavingthe sum of the
Plan yearrisk and stationary risk as total incremental risk In this situation, theincremental risk is equal to the
(otalérisk (Plan plus stationary).

The summary resultsdistinguish between risks that arise from existing sensitive receptors (receptors that
exists in 2016)and risks that arise fromnew sensitive receptors (receptors that donot exist in 2016 but exist
in the subsequentPlan years).

5.4.4 CUMULATIVBEALTH RISKSTIMATION

SDAPCD does not define a cumulative heath risk threshold and does not provide existing or expected
cumulative risk values across the San Diego region to use in assesgingulative health risk for the proposed
Plan. ICF estimatd cumulative health risk impacts by combining the health risk increment from theproposed
Plan with the EPAS iost recent assessment of risks in thenodeledareas based orthe 2014 National Air Toxics
Assessment (NATA40 The 2014 NATA assessment includes emissions, ambient concentrations, and exposure
estimates for about 180 air toxics plus DPM. NATA also providesestimates of cancer riskbased on those
chemicals for which there arecarcinogenic health benchmarks foinhalation exposures BecauseEPAdoes not
have a carcinogenichealth benchmark for DPM, DPM is not included in therisk estimates under NATA
However, DPM concentrations are providedinder NATA ICF used these DPM concentrationsmn HARP to
calculate DPMcancer risks thenadded those risks to theNATA cancer risk datao develop a total cancer risk,
inclusive of DPM ICFbelieves the NATAto be the most complete catasetto provide background risk levels for
the modeled area (i.e., risks to residents before the implementation of the Plan) NATA results were used
because thedata were easily accessibleefficient to use, and sufficiently timely (i.e.,based on 2014emissions).
NATA data is reported at the Census Tract level. TBensitive receptors were given the NATAplus DPMrisk
value of the Census Tradh which they lie.

ICF computeal cumulative risk at each modeled location in each year as:

A

00606 a @A Aot dW Q do: dW Q G¢@MDI QAIQRIOB

40https://www.epa.gov/national -air-toxics-assessment/2014-nata-assessmentresults.
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The first term was taken directly from NATArisk results and includes the riskfor all carcinogenicpollutants
and sources however, as notedpreviously, it does not include risks fromexposures toDPM.The second term
was computed usingresidential exposure and cancer unit risk factors for DPM from OEHHA with the HARP tool
for eachsensitive receptor, following the same approactused for theother TACsdescribed above but based
ontotal DPM concentrations fromNATA, by census tract It should be noed that theseinclude all sources.This
allows for the inclusion of DPMbackground risk values using OEHHA methods, because NATA does not include
DPM in theircarcinogenic risk assessmenflhe third term is the mobile source cancer risk increment from the
proposedPlan (project year minus existing), as discusseid Section5.4.3 Incremental Health Risk Estimation
This term corrects the NATA values for the difference imobile sourcesexpected under theproposed Plan
between project and existing years.

Note that the cumulative assessment is not an incremental evaluation. It is an estimate of the total risk from all
sources in each modeling subdomain, from lorterm exposure to the level of emissions associated with the
proposed Plan and other sourceghat are included in NATA Cumulative risks are reported for each of the
proposed Plan yearsin Section7.3. Note also that the mobile increment is essential to the cumulative risk
calculation. Thus,cumulative risks are calculated only fosensitive receptors that exist in both thebaseline and
futureyears. (8 A8 h OET OA OAAADPOT 00 OEAO A Gidally] bAcEuSeENATIsEETyOT A A
time-activity patterns to estimate long-term exposures the NATA results were only used to estimate
cumulative risks for residential sensitive receptors. School and recreationalsensitive receptors would be
inconsistent with the NATA characterization of risk given the small fraction of time spent in those
environments.

6 THRESHOLDS
This section discusses the threshoklby which pollutant concentrationsand risk are evaluated for significance.
6.1 PARTICULATE MATTER THRESHOLDS

As notedin Section4.7, Background Concentrations Datéhe San Diego region is currently in attainment of the
PM10 and PM2.5 NAAQS and nonattainment of both PM10 and PM2.5 CAAQS.

The proposed Planwould have a sigificant local PM air-quality impact if it causes a new violation of the PM
standards or contributes substantially to an existing or projected violation of the PM standards. Impactgere
based on incremental concentration changes, similar to that used ihe previous EIR(Section 4.3 otthe EIR for
the 2015 Regonal Plan[SANDAG 201p. These thresholds must be basedn incremental concentration to
avoid double counting that would occur if project concentrations were added to background and compared to
the NAAQS or CAAQ8ny ambient receptor in aproposedPlan analysis year but not in the baseline yeae(g.,
a receptor modeled for 2050 but not for 2016 such as froma change inland use or new or expanded sourcep
could not beincluded in calculations of PM incrementsThat is,Plan increments cannot be calculatedt ambient
receptorsthat do not havemodeled PM concentrations for the baseline yeaand airquality impacts cannot be
determined at locations without Plan increments becausethe existing sources are already included in the
monitored (background) concentrations.

For modeling subdomainswhere the monitored DVs werebelow the applicable standard(s) ICF established
subdomain, pollutant-, and averagingperiodzspecificthresholds of incremental concentration. This threshold
wasthe difference between the applicable NAAQS or CAARSel for PM concentrations and the monitoredV
for the subdomain.ICFthen computed the incremental change in modeled PNV between the Plan and existing
(2016) conditions. Where the maximum of these modeled increments across thmodeling subdomain was at
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or below the PM threshold, implementation of theproposed Plan would not cause a ne exceedance of the
applicable standard(s).

For the remaining areas(those where the monitored DVs areabove the PMstandard[s]; i.e., nonattainment
modeling subdomaing), ICF determined if the proposed Plan would significantly contribute to existing
violations by comparing the maximum incremental concentrations to a significant change threshold. Because
SANDAG does not have its own incremental threshold§Fused thresholds from relevant agencies based on
substantial evidence, discussed in part here. Thmost relevant thresholds are those recommended by SDAPCD.
The SDAPCD has not published formal guidance regardi@plifornia Environmental Quality Act(CEQA
compliance, but airdistrict rulemaking oftenis the source for CEQA thresholdéSDAPCD 199841 SDAPCD Rule
20.2 (New Source Review for nomajor stationary sources) defines an incremental increase as 5.0 pgfhior
24-hour PM10 and 3.0 pg/n% for annual PM10(SDAPCD 1998)The County of San Diego suggests the 5.0 ug/m
24-hour PM10 thresholdin its CEQA guidanc€County of San Diego 200)Z Neither SDAPCD nathe County
provide recommendations for analyzing ambient PM2.5. The federalgnificant impact levels SIL9, intended

to define when changes are not meaningfulrel do not contribute to a violation of the NAAQS under the
Prevention of Significant Deterioration (PSPprogram, would imply lessthan-significant impacts in all Class I,
I, or lll areas. The federal annual SILs are 1.0 and 0.2 pg¥nand the federal 24hour SiLs are 5.0 and 1.2 pug/ih
for PM10 and PM2.5, respectively.

Based on this review of relevant threbolds, ICFused the incremental thresholds presented inTable 11 (the
source for each is summarized in parentheses).

Tablell. Significant Impact &vels Utilized when Monitor Design Valu&Sere Above the Threshold
Concentration for Particulate Matter

Time Scale PM10 PM2.5
Annual 3.0 (SDAPCD, San Diego County) 0.2 (EPA)
24-hour 5.0 (SDAPCD, San Diego County, EPA) 1.2 (EPA)

Asmentioned, SDAPCD Rule 20.2 defines an incremental increasboth 24-hour andannual PM10 (5.0 pg/ms

and 3.0 pg/md, respectively). The County of San Diego, in its CEQA guidance, defines a significant impact on
Al AEAT O AEO A0 AT A od-AdkirWi0Atdnddrd4elefdedAs 50$d/M. A$dted, neither

the SDAPCD nor County has provided recommendations for analyzing ambient PM2.5 concentrations. For
PM2.5, ICF believes the SCAQMD PM2.5 Significant Change Threslzollthe most appropriatefor use in the

San Diego region over the more conservativiederal SILs given the logic above about air quality in the South
Coast regionbeing much worse than the San Diego region anthe fact that the use of SCAQMD Significant
Change Thresholds are alredy conservative and healthprotective. Note that the PM2.5 threshold shown in
Table 11 are more conservative than those usedh the previous EIR(SANDAG 2015)). The PM10 thresholds
alsodiffer for the reasons discussed.

ICF shows each subdomain pollutant-, and averagingperiodzspecific threshold of incremental concentration
in Section7.2, Particulate Matter, alongside the results of the PMissessment.

41 For example, SCAQMBD Significant Change Thresholi based on rulemaking for New Source Review, and County
of San Diego Screening Level Thresholds for mass emissions are based on permit levels for New Source Review.
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6.2 HRATHRESHOLDS

The HRA consideredincremental changes incancer, chronic, and acute risks at residential, school, and
recreational sensitive receptor locationsEach is defined in terms of an incremental changgncrease)in risk
from the proposed Plan relative to existing conditions.

9 Carcinogenic health impacts are represented as thestimated excess30-year cancer risk increment. A
significant cancerhealth impact is ddined as an exess cancer risk increment (net new) of 10 in a million
or greater under the proposed Plan relative to baseline conditionsanywhere in the modeling subdomain

1 A significant chronic ron-cancer health impact is defined as anncremental chronic HI of 1.0 or greater
anywhere in the modeling subdomain

1 A significantacute health impact is also defined as an incremental acute HI of 1.0 or greatemywhere in
the modeling subdomain.

These criteriaare consistent with SDAPCD levels sfgnificancefor public notification.42

ICFalso considered cumulative health risksn each modeled subdomain under theroposed Plan.As above,
these only apply for residential sensitive receptor types and only for cancer health risksA significant
cumulative health impact is determined by exceedance of the following cumulative threshold:

1 A cancer risk of 100 per million or greater for esidential sensitive receptors.

Note that acumulative cancer risk of 100 per million was also used in the previous EIR (SANDAG 2015).

7 RESULTS

ICF first developed aninventory of the pollutant emissionsassociated with the PlanThis included link-based
emissions for onroad mobile sources and sourcéased emissions for passenger and freight rail and other
major stationary sourcesICFthen conducted dispersion modeling to estimate localized PM10, PM2.5, and TAC
concentrations under baseline (2016) conditions and three futureyear (2025, 2035, and 2050) conditions with
implementation of the proposed Plan. ICFthen assessed incremental carcinogenic, acute nazancer, and
chronic non-cancer risks based orthe modeled concentrationsof TACsfrom the Planand supplemented with
additional risk values for potentially exposed populations.The methodology and details of thesanalyses are
described inChapters2, 3 and 4, above. Here we summarize the resslbf each analysis step.

7.1 MASSEMISSIONS

ICFstarted with link - and time-resolved ABM outputs for 2016, 2025, 2035, and 2050. Vehicle speeds are time
resolved, congested speeds from the ABNhose activity datawere coupledwith EMFACGbased, speed resolved
emission factors for &n Diego County for the same yeardfrom EMFAC ICF also incorporated road dust
emissionsinto the air quality modeling determined with the CARBmethod andused MOVEShased speciation
values to compute MSATemissions, however, the summary Table 12 does not show MSAT oroad dust
emissions. Table 12 represents total road emissionsin the assessmentdomain, although these were glit
amongmajor and minor links based on @ AADT threshold vehicle type, and time period as described above
for dispersion modeling. These emissions levels were compared against bo®ANDAGprovided conformity
results and EMFAC model defaults to quality assure resultas describedn Section3.1. Figure 4 summarizes

42 hitps://www.sdapcd.org/content/dam/sdc/apcd/PDE/Misc/APCD_HRA_Guidelines.pdf.
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emissions of all pollutants in each yearFigure 5 summarizes the PM emissions by component and year.
Although exhaustPM is dramatically reduced over this time period compared to the 2016 baseline §2%
reduction by 2050 for both PM2.5and PM10), total PM (exhaust plus brake and tire wear plus road dustls
reduced, then steadily increases over time due to increased vehicle miles traveled, so the cledngeby 2050
is only slightly different from the 2016 baseline Specificallytotal road emissions ofPM2.5show a9% decrease
by 2050, while PM10shows a2% increasein region-wide emissions

Table12. Average DailyOn-RoadEmissions (tons) and Vehicle Miles Traveled (millions of miles)
Modeled for the Plan and Baseline Conditis

Year PM2.5 PM10 TOG ROG NOx SO CcO VMT
2016 3.6 14. 9.0 6.4 33. 0.36 145 85.
2025 3.2 13. 3.8 2.4 11. 0.28 67. 85.
2035 3.2 13. 3.2 1.8 8.0 0.24 53. 87.
2050 3.3 14. 3.1 1.6 7.5 0.23 51. 0.
Buta- Acetal- Ethyl - Formal - Naph-
Year | dienel3 | dehyde | Acrolein | Benzene | Benzene | dehyde | thalene PAH? DPM
2016 0.023 0.11 0.012 0.26 0.12 0.22 0.023 | 7.5E05 | 0.53
2025 0.0020 0.032 0.0029 0.10 0.041 0.079 0.0065 | 4.4E05 | 0.093
2035 | 7.2E05 0.025 0.0020 0.075 0.028 0.055 0.0046 | 2.4E05 | 0.078
2050 | 5.7E05 0.024 0.0018 0.068 0.025 0.052 0.0042 | 1.8605 | 0.071
1Top table shows criteria pollutants and precursors; bottom table shows air toxics.
2 PAH valuesare the sum of the individual components, toxicityweighted.
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