




















SUMMARY

Thisappendixcontains a detailed summary of air quality2@20and prior year trends for the South Coast Air
Basin (Basin) and tieiverside Countgortion of Salton Sea Air Bagtboachella Vallgyunder thgurisdiction

of the South Coast Air Quality Management Disti&tuth Coast AQMDThe Basin includes Orange County
and the nondesert portions of Los Angeles, Riverside and San Bernardino codrie®iverside County
portion of theSalton Sea Air Bagimder South Coast AQM[Drisdiction is the Coachella Valley Planning Area
(Coachella Valley).

Chapter 1 of thisappendix presents descriptions of thair quality settingfor the South Coast AQMD
jurisdiction including therelevant boundaries, weather fdaors and emissions for both the Basin and the
Coachella/alley It briefly describes theharacteristics antlealthand welfareeffects associated witbriteria
pollutants ¢ those pollutants that haven associated healtibasedNational Anbient Air Quality Sandard
(NAAQS or federal standardt) also details théevel and form oboth the NAAQ®&nd theCalifornia Ambient
Air Quality Standards (CAAQSStaitestandards.

Chapters 2 and 3 presestimmaies ofcurrent air qualityand trendsfor each ofthe criteria pollutantdn the
Basin and the Coachella Valley, respectivEhese chapters includbe 2018;2020 3-year design valueor
comparison to federal and State standard$éong with geographical seasonal, and diurnal variatianair
quality statistics and trends presented in tlEppendixprovide information on the recent histoygurrent
status and progress toward attainment of the NAAQS @MAQSproviding a baseline for planning toward
future attainment.

In the Basinpzone (s) and fine particulate matter (PM2.5, particles less than 2.5 microns in diameter) are
the pollutants of primary concerThe Basin is designated nonattainment for current and former federal and
State ozone standards, as well as the current PM2.5 staisda&towever, 20162020 was the first thregear

period where the Basin met the Zabur PM2.5 standard of 35 pgAafter removing elevated measurements
driven by the Bobcat and El Dorado fires in the fall of 202 Basin had the highest number of days
exceeding the federal ozone NAAQS of any urban area nationwide in 36#8.standards for ozone, PM2.5,

and PM1Ghave also not beemet in the Basin. The Basin attains the standards for other NAAQS and CAAQS
with the exception of the lead NAAGShe Los Angeles County portion of the Basin is designated a
nonattainment area for the lead NAAQS based on seapeeifc monitoring at two locations using 2007

! Annual and 24our PM2.5design values meet the formé997 Annualand 24hour PM2.5 standards

21n June 2013, the U.S. EPA approvedeasignation of the Basin as an attainment area for théngdr PM10 NAAQS
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2009 data. However, all stations in the Basin, including the-searce monitoring in Los Angeles County,
have remained below the lead NAAQS for the 2012 through 2020 pdvitfdrtunately, due to pandemic
relatedmonitor shutdowns, the lead data fails EPA completeness requirements. A request to U.S. EPA for re
designation to attainment will be prepared when monitoring requirements are satisfied.

The Coachella Valley remains a nonattainment area for both8theur ozone and the PM10 NAAQS.
However, the majority of high PM10 concentrations exceeding the federab24 PM10 standard occurred
on days influenced blyigh winds. Thesevents wereflaggedby South Coast AQMB the U.S. EPAIr Quality
System AQS databaseto allow for the submittal of future exceptional event demonstratiohthese events
have regulatory significancelhe Coachella Valley is in attainment of the 197%iir ozone NAAQPM2.5
concentrations remain below the federal and State standards in the Coachella Valley, along with the
remainder of the criteria pollutants, except that the State hydrogen sulfid8)(standard is exceeded due to
naturally occurring emissions from ttalton SeaFurther details on the federal and State standards are
presented in this chapter by pollutant, along withirrent attainment statusesn the South Coast AQMD
jurisdiction

Detailed air quality statistics for each of tlsmuth Coast AQMBhonitoring locations in the Basin and the
Coachella Vallegre available onlinén the following locations:

South Coast AQMD Historical Air Quality Summary Tablesittp://www.agmd.gov/home/air
quality/historicatair-quality-data

California Air Resources BoafidAM: https://www.arb.ca.gov/adam

California Air Resources Board AQNgs://www.arb.ca.gov/html/ds.htm

U.S. EPA AQualityDataCollectedat Outdoor Monitorshttps://www.epa.gov/outdoorair-quality-data

3 Regulatory significant exceptional events are exceptional eventsghemoval from the design value calculation
influences a regulatory decision such as attainment vs. nonattainment.
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Air Quality Setting

South Coast AQMUurisdictiorand Air Quality Monitoring Network

I FEAT2NYALF QA FANRG 201 f FANJ L2t tdziAz2y QDisticNP € 3
(LAAPCD), was formed in 1947, and APCDs were formed in Orange, Riverside, and San Baooattso

soon afterward. These four agencies combined in 1976 to form the Southern California APCD, which was
replaced by the South Coast Ajuality Management DistricfSouth Coast AQMDby State legislation,

effective February 1, 1977, with jurisdiction over the South Coast Air Basin (BasirYlojave Desert iA

Quality Managemen®istrict (MDAQMD) was also formgghich covers the Mojaved3ert Air BasiMDAB)

except fora portion within South Coast AQM[rrisdictionin eastern Riverside Countlatet the Antelope

ValleyAir Pollution Control District (AVAPGIs formedwhich coverghe Antelope Vallegesertportion of

Los Angeles Caty that isnot within South Coast AQMjurisdiction

N

The Basin includes all of Orange County and the-demert areas of Los Angeles, Riverside, and San
Bernardino Countiessouth Coast AQMD also responsible for air quality in the Riverdidenty portion of

the Salton Sea Air Basin (SSABIich isreferred to asthe Coachella Valleglanning Area (Coachella Valley)
TheSouth Coast AQMD jurisdictisshown in Figure-1.
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FIGURE-1
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT AND SURRORINSDIIRGIONS
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The Basin has an area of 6,800 square naildsapproximatelyl7 million residentsin 2020. The Los Angeles

Long Beactnaheim metropolitan statisticat NS I 6 K Sconf Haigksp gh@the RiversideSan

Bernardineh Y G F NA 2 YSGNRLREAGFY &a'dargdsRianiS OF X ( & AN | (i 08I K.SI a/A i
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The 2020 population in the Caachella Valleywas approximately87,000. South Coast AQMRlso has
jurisdiction over a small portion of the MDABHEmstern Riverside Counfgee Figure-L). The area is sparsely
populated desert and contains a portion of Joshua Tree National Pak.SAB and the MDABave a
combined area of approximately 32,200 square miless&two air basingncludemost ofthe desert portions

of Los Angeles, Riverside, and San Bernardino Counties, as well as Imperial County and part of Kern County.

Table 11 summarizes the historigurrent, and future projections of the populati@of the Basin and the
Coachella Valley.

TABLA-1
HISTORIC AND PROJECTED POPULATIONS FOR SOUTH COAST AIR BASIN AND COACHELLA VALLEY

Historic Population Projected Population

1990 2000 2018 2030 2035 2045

South Coast Air Bas13,083,59414,640,69715,735,18(16,671,807/17,984,61418/470,40319,264,860

Coachella Valley 244,070 | 325,937 | 425,404 | 471,012 | 568,622 | 613,096 | 698,607

Source: Historic populations fronsouthern California Association of Governments, January 2016 CARB 2013 Almanac of Emissions
and Air Quality, 2013 Edition, Appendixh@d://www.arb.ca.gov/aqd/almanac/almanac13/alamac13.htnj;
Population projections fronConnect SoCaglThe 20262045 Regional Transportation Plan/Sustainable Communities
Strategy(Southern California Association of Governménts

Monitoring Network Status

U.S. EPA has set Natiomahbient Air Quality Standards (NAAQS) and monitoring requirementthéosix
criteria pollutants, including £ PM (including both PM10 and PM2.5), carbon monoxide (CO), nitrogen
dioxide (NQ), sulfur dioxide (S£) and lead (Pb)n 2@0, South Coast AQMBeasured concentrations of air
pollutants at 3 routine ambient air monitoring stations in its jurisdiction, with primary focus on these criteria
pollutants. In addition to ambierdir monitoring, lead concentrations are monitxnt atfour sourceoriented
monitoring sites, immediately downwind of stationary lead sources.

There have beeseverakhanges to th&outh Coast AQMa&mbient air monitoring network since the previous
AQMP, which was finalized in ZB1 ongterm monitoringstations atCosta Mesand Long Beachdudson
were closedin 2017 and 2®0,* respectivelydue totermination of a lease by the landlord (Costa Mesa) and

4PM10 measurements at Long Beach Hudson were restartddninary 2022.
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challenges meeting).S. EPA siting criterid0 CFR 58ppendix Ept Long Beach HudsoNew monitoring
stationswere addedin January2020in North HollywoodandLong Beaclignal Hilto representthe East San
Fernando Vallegnd South Coastélos Angele€ounty respectively.

Figure 12 shows the locations of ambient air monitoring statiamshe South Coast AQMDrisdiction®

5 For more detailed current information and maps of the South Coast AQMD air monitoring network by pollutant
YSIadzZNBR FYR Y2yAilu2NAy3 adrdAz2y RSGFAT &Y LI SFasS NBFSNI G2
available on the web dittp://www.agmd.gov/home/air-quality/cleanair-plans/monitoringnetwork-plan.
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B Monitor Sites
[ ] Air Basins in South Coast AQMD Jurisdiction
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Coachella Valley
0 12.5 25 50 Miles
I | 1 | I I l | | City of Riverside, County of Riverside, California State Parks, Esri, HERE, Garmin, FAQ, NOAA, USGS, Bureau of Land Management, EPA, NPS
Label Site Name Label Site Name Label Site Name
1 ATSF (Exide) 16 Long Beach (Hudson) 31 Pico Rivera #2
2 Anaheim 17 Long Beach (North) 32 Pomona
g Anaheim Near-Road CE Long Beach (South) e Redlands
4 Azusa 19 Long Beach-Route 710 Near Road 34 Rehrig (Exide)
5 Banning Airport 20 Los Angeles-North Main Street 35 Reseda
6 Big Bear 2 Mecca (Saul Martinez) 36 Rubidoux
7 Closet World (Quemetco) 2 Mira Loma (Van Buren) 37 San Bernardino
& Compton = Mission Viejo = Santa Clarita
g Crestline 24 Norco 39 Signal Hill (LBSH)
10 Fontana 23 North Hollywood (NOHO) 4 Temecula
L Glendora 43 Ontario Near Road (Etiwanda) Gl Uddelholm (Trojan Battery)
2 Indio 27 Ontario-Route 60 Near Road iz Upland
13 LAX Hastings 28 Palm Springs 4 West Los Angeles
14 La Habra 29 Pasadena
15 Lake Elsinore ED Perris

FIGURE-2
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT AMBIENT AIR MONITORING STATIONS

(PALMSPRINGINDIQ ANDMECCASAULMARTINEZSTATIONBRELOCATEIN THEGOACHELLYALLEYALLOTHER
STATIONSREIN THESOUTHOOASTAIRBASIN
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WeatherFactors

The climate oftte South Coast AQMjDrisdictionvaries considerably between the coastal zone, inland valleys,
mountain areasand deserts. Most of the Basin is relatively arid, with very little rainfall and abundant sunshine

during the summer months. It has light windsdapoor vertical mixing compared taostother large urban

areas in the U.S. The combination of paodispersion and abundant sunshine provddenditions especially

favorable to the formation of photochemical smog and the trapping of particulates Hret pollutants. The

Basin is bounded to the north and east by mountains with maximum elevations exceeding 10,000 feet. The

dzy Tl @2NIF 0f S O2YOoAylF A2y 2F YSGS2NRf238r (2L INI LKeE:X
area resulsin the Basin Aving some of the worst air quality in the U.S.

The prevailing daytime sea breeze tends to transport pollutants and precursor emissions from coastal areas
AyiGz2 GKS . FaAiyQa Ayt evgnRurthdrl irflahdSigtd rizighboying ardablBf YHBSAK S NS >
(especially the Coachella Valley)dthe MDAB. Concentrations of primary pollutants (those emitted directly

into the air) are typically highest close to the sources which emit them. However, secondary pollutants (those
formed in the air by chemicaleactiors, such as ozone and the majority of PN)2rBach maximum
concentrations some distance downwind of the sources that emit the precuasonsnds transport polluted

air masses inlandh\s pollutants are transported beyond these ar@ds regions witlout significant emissions,

dilution of the air mass results in a reduction in concentrations.

Ambient Air Quality Sandards

Both the federal governmentand the State of Californiaave adopted ambient air quality standards, which
define the concentratiorbelow which longerm or shortterm exposure to a pollutant is not expected to
cause adverse effects to public health and welfaree criteria pollutants, those that hafederal health
based National Ambient Air Quality Standards (NAAQS or fedstaaidard3, are: ozone(Qs), carbon
monoxide (CO), nitrogen dioxide (NOsulfur dioxide (S coarse and fine particulate matter (PM10 and
PM2.5, respectivelyand lead(Pb) The State of California alkas California Ambient Air Quality Standards
(CAAQS or State standardi)r these criteria pollutants, plus standards &ulfates, hydrogen sulfidgH:S),
andvinyl chloride(GHsCl) as well as aelfare-based standard fovisitlity-reducing particles.

For severabf the NAAQS, there are both primaand secondary standards. Primary standards provide public
health protection, including protecting the health of "sensitive" populations sucpeaple with asthma
children, and the elderly. Secondary standards provide public welfare protection, irgloditection against
decreased visibility and damage to animals, crops, vegetation, and buildingglothimentfocusesmainly

on the primary federahndStatestandards. The federal argtateprimarystandards are summarized in Table
1-2, along with a brief summary of healtind welfareeffects Further discussion of the health effects of air
pollutants is presented in Chapter@hd more detailed health information is presented in Appenditdalth
Hfects.
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AIR
POLLUTAN

FEDERAL STANDAF
(NAAQS)

Concentration,

Averaging Time, Yes

of NAAQS Review

0.070 ppm, 8Hour

TABLE R

STATE
STANDARD
(CAAQS)

Concentration,
Averaging Time

AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS

KEY HEALTH & WELFARE EFFECT

(a) Pulmonary function decrements and
localized lung injury in humans and anima
(b) asthma exacerbation; (c) chronic

(2015) obstructive pulmonary disease (COPD)
0.075 ppm, &8Hour 0.070 ppm, 8Hour exacerbation; (d) respiratory infection; (e)
Ozone (2008) increased school absences, and hospital
0.09 ppm, 1Hour
(03) 0.08 ppm, 8Hour admissions anémergency department
(1997) (ED) visits for combined respiratory
0.12 ppm, Hour diseases; (e) increased mortality; (f)
(1979) possible metabolic effects
Vegetation damage; property damage
Visibility reduction (a) Aggravation of
angina pectoris and other aspects of
coronary heart disease; (b) decreased
exercise tolerance in persons with
Carbon 35 ppm, tHour p.erlpher'al vasculgr dl_seas_e and lung
Monoxide (1971) 20 ppm, XHour | disease; (c) possible impairment of centrg
(CO) 9 ppm, 8Hour (1971) 9.0 ppm, 8Hour | nervous system funains; (d) possible

increased risk to fetuses; (f) possible
increased risk of pulmonary disease; (g)
possible emergency department visits for
respiratory diseases overall and visits for
asthma.
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FEDERAL STANDAF
(NAAQS)

Concentration,

Averaging Time, Yes
of NAAQS Review

35 pg/n?, 24Hour

TABLE -2 (CONTINUED)

STATE
STANDARD
(CAAQS)

Concentration,
Averaging Time

(2006)
Fine 65 pg/n®, 24-Hour
Particulate (1997) 12.0 pg/m?, Annual
Matter 12.0 pg/n¥, Annual

15.0 pg/n¥, Annual

(1997)

Respirable
Particulate | 150 pg/n?, 24Hour | 50 pg/m?, 24Hour
Matter (1997) 20 pg/m?, Annual
(PM10)

AMBIENT AIR QUALIBYANDARDS AND KEY HEALTH AND WELFARE EFFECTS

KEY HEALTH & WELFARE EFFEC

Short-term (a) increase in mortality
rates; (b) increase in respiratory
infections; (c) increase in numband
severity of asthma attacks; (d) COPD
exacerbation; (e) increase in combine
respiratorydiseases and number of
hospital admissions; (f) increased
mortality due to cardiovascular or
respiratory diseases; (g) increase in
hospital admissions for acute
respiratory conditions; (h) increase in
school absences; (i) increase in lost
work days; (j) decrease in respiratory
function in children; (k) increase
medication use in children and adults
with asthma.

Longterm (a) reduced lung function
growth in childrenyb) changes in lung
development; (c) development of
asthma in children; (d) increased risk
cardiovascular diseases; (e) increase
total mortality from lung cancer; (f)
increased risk of premature death.

Possible link to metabolic, nervous
system, andeproductive and
developmental effects for shoterm
and longterm exposure to PM2.5.
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TABLE -2 (CONTINUED)
AMBIENT AIR QUALIBYANDARDS AND KEY HEALTH AND WELFARE EFFECTS

STATE
STANDARD
(CAAQS)

FEDERAL STANDAH
(NAAQS)

. KEY HEALTH & WELFARE EFFE(
Concentration,

Averaging Time, Yes
of NAAQS Review

Concentration,
Averaging Time

Shortterm (a) asthma exacerbations
6al adKYlF FaddGlr O af

Longterm (a) asthma development;

(b) higher risk of altause,

cardiovascular, and respiratory

mortality.

100 ppb, tHour

(2010) 0.18 ppm, Hour

0.053 ppm, Annual | 0.030 ppm, Annual
(1971)

Nitrogen
Dioxide
(NQ)

Both shat and long term NO2

exposure is also associated with
chronic obstructive pulmonary diseag
(COPD) risk.

Potential impacts on cardiovascular
health, mortality and cancer,
aggravate chronic respiratory diseast

Contribution to atmospheric
discoloration

Respiratory symptoms
(bronchoconstriction, possible
Sulfur wheezing or shortness of breath)

ioxi 0.25 ppm, Hour | quring exercise or physical activity in
Dioxide 75 ppb, THour (2010) 9 phy ty
(SQ) 0.04 ppm, 24Hour | persons with asthma.

Possible allelig sensitization, airway
inflammation, asthma development

(a) Learning disabilities; (b)
impairment of blood formation and
0.15 pg/n?, nerve function; (c) cardiovascular
Lead rolling 3month 1.5 ug/n®, 30day | effects,including coronary heart
(Pb) average (2008) average disease and hypertension

Possible male reproductive system
effects
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TABLE -2 (CONCLUED)
AMBIENT AIR QUALITY STANDARDS AND KEY HEALTH AND WELFARE EFFECTS

STATE
STANDARD
(CAAQS)

FEDERAL STANDAH
(NAAQS)

. KEYHEALTH & WELFARE EFFECT
Concentration,

Averaging Time, Yes
of NAAQS Review

Concentration,
Averaging Time

(a) Decrease in lung function; (b)

25 ug/m?, 24 | aggravation of asthmatic symptoms; (c)
Hour vegetation damage; (dyegradation of

visibility; (e) property damage

Sulfates N/A

Exposure to lower ambient
concentrations above the standard may
result in objectionable odor and may be
accompanied by symptoms such as
headaches, nausedjzziness, nasal
irritation, cough, and shortness of breat

Hydrogen
Sulfide N/A 0.03 ppm, hour
(H:S)

ppm - parts per million by volume; pphparts per billion by volume (0.01 ppm = 10 ppb).

Standards in bold are the current, most stringent standards; there may be contiobliggtions for former standards

{GFGS &G y RSNFDSS SIRNE 8 yiSiiiBdiesighatioh $alke calgllations

Federal standards follow they&ar design value form of the NAAQS

#  List of health and welfare effects is not comprehensive; dedahealtheffectsinformation can be found in Appendix I: Health
Effects onin the U.S. EPA NAAQS documentatiohtiis://www.epa.gov/naads
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Design Valug

Air qualitystatisticsare oftenpresentedin terms ofthe maximum concentrations measured mbnitoring
stations or in air basins, as well as for the number of days exce&datgor federal standardsThese are
instructive in regardo trends andthe effectiveness otontrol programs.However, an gceedance of the
concentration level of a federal standard does not necess&dyg to a nonattainment designation. For
NAAQS attainment/nonattainment decisigresmetric calledthe design valuas calculatedor each station
typically usingthe most recentthree years of data along with the form of the standafebr example, the
design value for the 2our PM2.5 NAAQS is based on the annuli@8centile measurement of all the 24
hour samples at each statip averaged over 3 yearshe overall design value for an air basin is the highest
design value of all the stations in that basin. U.S. EPA also allows certain dataetalbéed from
considerationfor NAAQS attainment status, when that data is influenbgaxceptional events, such as high
wind events, wildfires, volcanoes, or some cultural evertg ( Independence Day fireworks) that meet strict
criteria. Table 13 shows the design value requirementsingthe form of the federal standards for tHederal
criteria pollutants.
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TABLHE-3
NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) AND DESIGN VALUE REQUIREMENTS

1-Hour (1979) [revoked 2005]| 0.12 ppm Not to beexceeded more than once per
Ozone year averaged over 3 years
8-Hour (2015 0.070 ppm
(G ( _ ) PP Annual fourth highest 8hour average
8-Hour(2008) [revised 2015] | 0.075 ppm concentration, averaged over 3 years
8-Hour(1997) [revoked 2015]| 0.08 ppm
24-Hour (2006 35 pg/m?
Fine ( ) Mg 3-year average of the annual 98
Particulate 24-Hour (1997) 65 ugin? percentile of daily 24hour concentration
u M
Matter .
Annual (2012) 12.0 ug/n? |Annual average concentration, averaged
(PM2.5) over 3 years
Annual (1997) [revised 2012]|15.0 pg/n? (annualaverages based on average of 4
guarters)
Respirable 24 Hour (1987) 150 g/ |NOtto be exceeded more than once per
Particulate Hd year averaged over 3 years
Matter Annual (1987) [revoked 2006] 50 pg/n? Annual average concentration, averagec
(PM10) over 3 years
Carbon 1-Hour (1971) 35 ppm |Not to be exceeded more than once a
Monoxide year. Design value is the higher of each
(CO) 8-Hour (1971) 9 ppm esSt NI) a yydz tf asoz
year period.
Ni 3-year average of the annual 98
D'F“Q;” 1-Hour (2010) 100 ppb |percentile of the daily maximum hour
loxide average concentrations
(NG Annual (1971) 0.053 ppm |ANNUal average concentration, averageq
' PPM ver 3 years
3-yer average of the 99 percentile of the
Sulfur Dioxide 1-Hour (2010) 75 ppb  |daily maximum hour average
concentrations
(SQ)
24-Hour (197) [revoked2010] | 0.14 ppm |Not to be exceeded more than once per
Annual (197)[revoked2010] | 0.03 ppm |Annual arithmetic average
Lead (Pb) |3-Month Rolling Averagd2008)(0.15 pg/r? Highest rolling 3month average of the 3
' years

Bold text denotes the current and most stringent NAAQS

[1-1-1
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The NAAQS is attained when the design value (form of concentration listed) is equal to or less than the level of theoNAAQS; f
L2t fdziil yia 6AGK GKS RSaA Ihour@ohied2dhéur VLG GORang #ourcSO)EIRNEBADSIEOSa ¢ o™
attained when the concentration associated with the design value is less than or equal to the standard level:
1 For thour ozone and 2hour PM10, the NAAQS is attained when the fourth highest daily concentrations ofyter Deriod

is less than or equal to the standard level
1 For CO, the standard is attained when thaximumof the second highest daily concentrati@ach year in thenostrecenttwo

yearsis equal to or less than the standard level
Year of U.S. EPA NAAQS update review shown in parenthesis and revoked or revised status in brackets; for revoked or revised
NAAQS, areas may have continuing obligations until that standatthined: for Ihour ozone, the Basin has continuing obligations
under the former 1979 standard; fort®ur ozone, the NAAQS was lowered from 0.08 ppm to 0.075 ppm to 0.070 ppm, but the
previous 8hour ozone NAAQS and most related implementation rud@sain in place until that standard is attained
#  3-month rolling averages of the first year (of the three year period) include November and December monthly averages af the pri
year;the3Y2y i K | SN} 3S A& o6FaSR 2y .0KS I @SNIr IS 2F avzyidkKfteé I @SN
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Sunmary of Criteria Pollutantand Air QualityStandards

Ambient air quality standardare periodically reviewed by U.S. EPA &tateagencies to incorporate the
findings from the most current research available on the effects of pollutaiest and advisory levels for
advising the public about unhealthful air quality are also recommendé@. section below summarizes
pollutant propeties and health information, along with air quality standards, including the recently revised
or newly established standardslealth effects associated with each po#lat are provided in Appendix | in
detail.

Ozone Properties

The Basin's unique air pollah problem was first recognized in the 19434he Los Angeles urban area smog
was worse than other areas. Early research showeddbahewas being formed in the Basin's atmosphere
from volatile organic compound¥QC¥andnitrogen oxidesNOX that were emitted into the airand reacted

in the presence of sdight. Polluted air masses wergapped laterally by the mountainous terrain and
vertically by strong lovaltitude temperature inversions that act as a lid to vertical mixing of Téie. Los
Angeles Air Pollution Control District (LAAP®Bgyan regular monitoring of total oxidaniis the 1950s, and
annual maximum “hour ozoneconcentrations in excess of 0.60 ppm (600 ppb) were recorded at that time.

Ozone a colorless gas with a sharp odor at very high concentrations, is a highly reactive form of oxygen. High
ozoneconcentrations exist naturally high above the earth in the stratosphere. Some mixing of stratospheric
ozone downward to the earth's surface deeoccur; however, the extent afzone intrusion from the
stratosphereis limited. At the earth's surface in sites remote from urban areasneconcentrations are
normally very low (0.08.05 ppm).

In urban areaspzoneis formed by a complicated serie$ chemical and photochemical reactions between
VOCs, NOx, and oxygen in the air. A decreasedneprecursors may or may not result in a linear decrease

in ozone Ozone concentrations are dependent not only on overall precursor levels, but also ortithefra

the concentrations of VOCs to NOx, the reactivity of the specific VOCs present, the spatial and temporal
distribution of emissions, the level of solar radiation, and other weather factors.

Ozoneis beneficial in the stratospheravhereit blocks caner-causing ultraviolet radiation. However, it is also
a highly reactive oxidant. It is this reactivity which accounts for its damaging effects on materials, plants, and
human health at the earth's surface.

[1-1-12
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The propensity obzoneto react with organic matrials causes it to damage living cells, and ambieone
concentrations in the Basin are frequently high enough to cause adverse health effects. Ozone enters the
human body primarily through the respiratory tract and causes respiratory irritation acdrdfert, makes
breathing more difficult during exercise, and reduces the respiratory system's ability to remove inhaled
particles and fight infection. People with respiratory diseases, children, the elderly, and people who exercise
heavily are more susceipte to the effects obzone

Plants are sensitive t@zone at concentrations well below the heaHbtased standardsand ozone is
responsible for significant crop damage and damage to forests and other ecosystems.

The adverse effects of ozone air pollutiexposure on health have been studied for many years, as
documented by a significant body of pemwviewed scientific research, including studies conducted in
Southern California. The 2020 U.S. EPA docunietggrated Science Assessment of Ozone and deelat
Photochemical Oxidantsdescribes these health effects and discusses the state of the scientific knowledge
and research. A summary of health effects information and additional references can also be found in
Appendix |: Health Effects. EPA is curgengiconsidering the decision to retain the 2015 ozone standard in
2020 based on the existing scientific record. This decision is expected by the end 6f 2023.

Ozone Air Quality Standards

Studies have shown that even relatively low concentrationozidneg if lasting for several hours, can
significantly reduce lung function in healthy people. Effective September 16, 1997, the U.S. Environmental
Protection Agency (U.S. EPA) adopted 4@ average federabzonestandard with a level of 0.08 ppm,
intending to replace the ihour standard that was adopted in 1979 (0.12 ppm). 987 8-hour ozone
standard was more stringent than tH®791-hour standard androvided greater protection to public health.

The 8hour standard is intended to help protect peopldavspend a significant amount of time working or
playing outdoors, a group that is particularly vulnerable to the effectszohe (Due to the monitoring and
reporting requirements of the oldayzonestandards, a level of 0.085 ppm or 85 ppb is requiteedceed the

1997 8hour standardand 0.125 ppm or 125 ppb is required to exceed the 19#BUr standard.)

The U.S. EPA eventually revoked the 1979 fedehalut ozonestandard, effective June 15, 2005. However,

the South Coast Air Basin and the former Southeast Desert Modified Air Quality Management Area (which
included the Coachella Valley) had not attained tHeolir federalozonestandard by the attainment date.

On August 25, 2014, U.S. EPA proposed a clean data finding based @2@03 Hata and a determination of
attainment for the thourozoneNAAQS for the Southeast Desert nonattainment areaythisgwas finalized

by U.S. EPA on April 15, 2015, effective W&y2015, including preliminary 2014 dalde Basin has not yet
attained the thourozoneNAAQSnd has some continuing obligations under the former standard

6U.S. EPA2020. Integrated Science Assessment of Ozone and Related Photochemical OxidahReport). U.S.
Environmental Protection Agency, Washington, DC, EPA/62MIRL2.
https://www.epa.gov/isa/integratedscienceassessmenisa-ozoneand-related-photochemicaloxidants

7 https://www.epa.gov/groundlevelozonepollution/epa-reconsiderpreviousadministrationsdecisionretain-2015
ozone
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The 1997 8-hour standard was subsequently lowered from 0.08 to 0.075 ppm, effective May 27, @808
October 1, 2015, U.S. EPA finalized the new 20bheNAAQSat 0.07 ppm, effective December 28, 2015.
Nonattainment areas of the 1997 or the 20088ur ozonestandards, including the South Coast Air Basin and
the Coachella Valley, still have confimgy obligations to demonstrate attainment of that standard by the
applicable attainment dateStatistics presented in this Appendix refer to tharrent 2015 8-hour ozone
NAAQSthe revised2008NAAQSandthe revokedl19978-hour ozoneNAAQSas well ashierevoked1979 &

hour ozoneNAAQSfor purposes of historical comparison and assessment of progress towards attainment of
those standards.

The State of California Air Resources Board (CARB), establisBvadar averagestateozonestandard (0.070
ppm),effective May 17, 2006. The earligtate1l-hour ozonestandard (0.09 ppm) also continues to remain in
effect.

While X:hour ozoneepisode levels and related health warnings still exist, theyeessentiallypeenreplaced

by the more protective health waimgs associated with theurrent 8hour ozoneNAAQSwhich includes the
Air Quality Index (AQIscale for reatime reporting of air pollution levels and forecastheolder 1-hour
ozoneepisode warning levels include tistateHealth Advisory (0.15 ppmStage 1 (0.20 ppm), Stage 2 (0.35
ppm) and Stage 3 (0.50 pprityhile the Statel-hour ozoneHealth Advisory wasstexceededn the Basirin
2020 the. | a kagf ThaéurozoneStage 1 episode occurred in 2003. The lalsbur ozoneStage 2 episode
occurred in 1988and the last Stage 3 episode occurred in 1974.

Particulate MatterProperties

Partiaulate matter (PM) air pollutiofis a complex mixture of small particles and ligdidplets,with a wide
variety ofcomponents, including acidsd saltgsuch as nitrates and sulfates), organic chemicals, metals, and
soil or dust particles. Particles originate from a variety of anthropogenic mobile and stationary sources and
from naturd sources. These particles can be emitted directly or formed in the atmosphere by transformations
of gaseous emissions, such as sulfur oxideg)(®@rogen oxides (N, ammonia (NH) and volatile organic
compounds (VOC). Examples of secondary particle formation include: 1) conversionanfdI0X to acid
droplets or vapor that further react with ammonia to formmmoniumsulfate andammoniumnitrate; and 2)
reactions involving gaseols0C yielding organic compounds that condense on existing particles to form
secondanyorganic aerosolSOA)articles.

A significant body of peeeviewed scientific research, including studies conducted in Southern California,
points to adverse impactsf@articulate matter air pollution on both increased illness (morbidity) and
increased death rates (mortality). The 2019 U.S. IBfegrated Science Assessment for Particulate Méter

8U.S. EPA Air Quality Index (AQitgis://www.airnow.gov/agi/agibasicg]

9U.S. EPA2019. Integrated Science Assessment for Particulate Matter (Riepbrt). U.S. Environmental Protection
Agency, Washington, DC, EPA/60042188.
https://www.epa.gov/isa/integratedscienceassessmenisaparticulate matter.
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well as the Supplement to the 2019 Integrated Science AssessmeRafticulate Mattet® describe these

health effects and discuss the state of the scientific knowledge. As of early 2022, U.S. EPA is evaluating the
need to strengthen the standards for fine particulate matter based on the best available science and
recommendations from the Clean Air Scientific Advisory Committee (CASAGuUmMmary of health effects
information and additional references can also be found in Appendix I: Health Effects.

The size of particles is directly linked to their potential for caubiealth problems. Particles that are 10
micrometers (um) in diameter or smaller (PM10) are of more concern thayer particles becausthey
generally pass through the throat and nose and enter the lungs. Once inhaled, these particles can affect the
heart and lungs and cause serious health effects. PM air pollution is typically grouped into two overlapping
categories:

' Inhalable particlegPM10), such as those found near roadways and duodtystrial sitesare smaller than
10 um in diameterPM10 includeslaPM2.5 patrticles

 Fine particlegPM2.5), such as those found in smoke and haze, are 2.5 um in diameter and smaller. These
particles can be directly emitted from combustion sources, such as from diesel exhaust (soot) or forest
fire smoke, or they can fan when gases emitted from power plants, industrfacilitiesand motor
vehicles react in the ato form secondary inorganic aerosol or secondary organic aerBa42.5 is a
subset of PM10 particles

PM10 Properties

Inhalableparticles (particulate matter less than about 10 micrometers in diameter) can accumulate in the
respiratory system and aggravate health problems such as asthma, bronchitis, and other lung diseases.
Children, the elderly, exercising adults, and those suffefrom asthma are especially vulnerable to PM10.

PM10 particles are both directly emitted and formed chemically in the atmosphere from diverse emission
sources. Major sources of PM10 includestesspended road dust or soil entrained into the atmospheye b
wind or activities such as construction and agriculture. These are mainly the coarser particles, in the PM10
2.5coarse fractiomange(often referred to as PMCoarse, i.e., particles in the size range between 2.5 um and
10 um) Other components of PM1fbrm in the atmosphere (secondary PM10) from gaseous precursor
emissions. These are mos#mallerparticles, mainly in the PM2.5 size range.

PM2.5 Properties

PM2.5,also known afine particles, arghe finer sized particles less than 24 in diameter small enough to
penetrate the defenses of the human respiratory system and lodge in the deepest recesses of the lung
causing adverse health impackealth effects include increased risks of heart attacks and strokes, aggravated
asthma, acute bronchitiand chronic respiratory problensich ashortness of breath and painful breathing

(in children, the elderly and sensitive people), and premature deaths (mainly in the elderly due to weaker

yS. EPA. (2021). Supplement to Integrated Science Assessment for Particulate Matter (Final Report). U.S.
Environmental Protection Agency, Washington, DC, EPA/eD0/T08.
https://cfpub.epa.gov/ncealisa/recordisplay.cfm?deid=352823

1U.S. EPA. (202Pplicy Assessment Updates for the PM NAAQS Reconsideration
https://casac.epa.gv/ords/sab/f?p=105:18:7422383326691:::RP,18:P18 ID:2607#report
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immune systems). Sources of PM2.5 include dipselered vehiclesuch as buses and truclkoking,fuel
combustion from automobiles, power plants, industrial processes, and wood burning.

In the Basina large fractiorof the PM10massis actuallyPM2.5(i.e.,smallerin size than 2.pm), asituation

which has major implications for both health and atmospheric visibility. Reducing PM2.5 concentrations will
therefore not only reduce the threat to the health of the Basin's population, but will also imprabdityisn

this region.

Total Suspended Padulate (TSP) Properties

Total suspended particulate (TSP) is the hame applied to the complex mixture of particles suspended in the
atmosphere, with netrict differentiation for particle size. TSP is collected on a glass fiber filter by means of a
high vdume sampler. Samples are collected for ah®dir period every sixth day, and then returned to the
laboratory to be weighedor massand chemicdy analyzed to determine the concentrations of sulfate,
nitrate, and lead. The federal arftatestandards folead are based othe analyss of TSP sample®ther

than the specific health effects of lead, the fine fraction of TSP has greater effects on health and visibility than
the coarse fraction. Of greatest concern to public health are the particles smalykriole inhaled into the

lungs (PM10) and especially the smaller fine particles that are inhaled more deeply into the lungs (PM2.5). As
a result the federal standard for T8Rsshas been replaakwith the PM10 and PM2.5 standards.

Particulate Matter (PMAIr QualityStandards

PM10 Air Quality Standards

In 1987, U.S. EPA adopted PM10 standards, replacing the earlistafi®Brd South Coast AQMbegan

PM10 monitoring in 1984J.S. EPA promulgated both a shtatm 24K 2 dzZNJ | @SN} 3S  a%? y RI NR
FYR Fy Fyydz t S3adverih®jedidRthedqnmnd lediolthe federal PM10 standards were
reviewedby U.S. ERPAhanges to the federal standards for EMvent into effecton December 17, 2006. U.S.

EPAfirst proposed to revise the 2hour PM10 standard by establishing a new indicator for coarse patrticles
(particles between 2.5 and 1ficronsin diameter, PM1.5) U.S. EPA proposed to set the PNVELB

starRlF NR | G | f33Hvieber tReToarseipartic® stahdandas notincluded as part of the final
regulationwhich retainedthe 24hour PM10 standard (150 pg/fn

U.S. EPAlsorevoked the annual PM10 standard due to a cited lack of evidence ofsaltealth effects
linked to longterm exposure to coarse particles, beyond that already protecigainstoy the PM2.5 annual
standard. As part of the revision to tlaenbient air monitoring regulations 2006, PM1e.5 monitoring was
required at NationalCore (NCore) muHpollutant monitoring stations by January 1, 2011. Currer8lguth
Coast AQMDneasures PM12.5 at two NCore PM monitoring sites in the Basin (Central Los Angeles and
RiversideRubidoux)In the most recent review of the PM standardsmquleted inDecember of 2020U.S. EPA

did not proposechangesto the PM10 standardand a PM1.5 standard has not been promulgated

PM2.5 Air Quality Standards

In 1997, U.S. EPA adopted new federal air quality standards for the subset of fine particulate matter, PM2.5,
to complement existing PM10 standards that target the full range of inhalable particulate ntadieth Coast
AQMDbegan monitoring PM2.5 conceatiions in 1999. In 2006, U.S. EPA significantly lowered the level of

12 ng/m?3 = micrograms per cubic meter
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the 24K 2 dzNJ t auv ®p &G y Rl NR a3 TR Yetaining the BvelYof the annual PM2.5
standard at 190> 3 R Y

In the 2006 PM NAAQS review, U.S. EPA determined that inalidith preexisting heart and lung diseases,
older adults, and children are at greater rism the effects associated with fine PM exposures. Based on the
results of the previous studies and an extensive new body of scientific evidence that linlegtteae health
impacts of PM2.5 exposure on these and possibly additional sengitiugps U.S. EPA strengthed the
annual PM2.5 standarfiiom 15.0to 12.0 ug/m?, effective March 18, 2@.** The current 24our standard of

35 pg/m? remaired unchanged In addition, U.S. EP#&quired nearroadway PM2.5 monitoringt two
locationsin the Basinwhichwasimplemented by the January 1, 2015 deadlifiable 4 summarizes the
history of the PM NAA®to date.

B Since the revised annual PM2.5 NAAQS rule was proposed by U.S. EPA on June 14, 2012, it is often referred to as the
2012 annual PM2.5 federal standard.
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TABLE -
SUMMARY OF NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) FOR PARTICULATECMATTER, 1971
PRESENT
Yearof Averaging Level
NAAQ$ PM Indicator Time 6> P Y
Rulemaking
TSR Total Suspended 24-hour 260
1971 .
Particles X25¢n p > Annual 75
24-hour 150
1987 PM10
Annual 50
24-hour” 65
PM2.5
Annual 15.0
1997
24-hour 150
PM10
Annual 50
24-hour”™ 35
PM2.5
Annual 15.0
2006
24-hour’ 150
PM10
Annual (revoked)
24-hour” 35
PM2.5
2012 Annual 120
PM10 24-hour’ 150

The form of the PM10 2our NAAQS isot to be exceeded more than once per year averaged over Slygstation.
The form of the PM2.5 2hour NAAQS is based on theQ&rcentile value by statian

CO Properties

Carbon monoxide (CO) is a colorless, odorless, relatively inert gas. It is a trace constituent in the unpolluted
troposphere and is produced by both natural processes and human activities. In remote areas faurfram
populations carbon monoxide occuis air at an average background concentration of 0.04 ppm, primarily

as a result of natural processes such as forest fires and the oxidation of methane. Global atmospheric mixing
of CO from urban and industrial sources creates higher background concengrdtip to 0.20 ppm) near
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urban areas. The major source of CO in urban areas is incomplete combustion ofcantbaining fuelsCO
concentrations have continued to decrease due to reformulated fuels and more efficient combustion in newer
vehicles.

As a primary pollutant,azbon monoxide is directly emitted into the air. Ambient concentrations of CO in the
Basin exhibit large spatial and temporal variations, due to variations in thearatdocationsat which CO is
emitted, and in the meterological conditions that govern transport and dilution. Unlike ozone, CO tends to
reach high concentrations in the fall and winter months. The highest concentrations frequently occur at times
consistent with rush hour traffic and late at night during talest, mosttmosphericallystable portion of

the day.

The adverse effects of ambient carbon monoxide air pollution exposure on health have been reviewed in the
2010 U.S. EPAategrated Science Assessment for Carbon Mondkitleis document presentsraview of the
available scientific studies and conclusions on the causal determination of the health effects of CO. A summary
of health effects information and additional references can also be found in Appendix I: Health Effects.

CO Air Quality Standards

The CO standards are based on both stemn (1-hour; 35 ppm federal and 20 ppBtate and longeiterm
(8-hour; 9 ppm federal and 9.0 ppBtate exposures.

NQ: Properties

Nitrogen dioxide (N¢) is a reddistbrown gas with a bleaclike odor. Nitric oxidgNO) is a colorless gas,
formed from nitrogen () and oxygen (£ in air under conditions of high temperature and pressure which
are generally present during combustion of fuels; NO reacts with the oxygen inf@aintdNG. NQ is largely
responsible fo the brownish tinge of polluted urban air. The two gasH€) and NO,, are referred to
collectively as oxides of nitrogen (KOIn the presence of sunlightiO, reacts toproducenitric oxide and an
oxygen atom. The oxygen atom can react furtheptoduceozonevia a complex series of chemical reactions
involving hydrocarbons (VOC#O, may also react tgroduce nitric acid (HN@) which reacts further to
producenitrates, whichare a component of PM.

The adverse effects of ambient nitrogen dioxide air pollution exposure on health were reviewed in the 2008
U.S. EPMntegrated Science Assessment for Oxides of Nitregtmalth Criterid® and more recently in the
2016 U.S. EPintegrated Science Assessment for Oxides of Nitredeealth Criterid® These documents

14U.S. EPA. (2010). Integrated Science Assessment for Carbon Monoxide (Final Report). U.S. Environmental Protection
Agency, Washington, DC, EPA/6008?019F.
http://cfpub.epa.gov/nceal/cfm/recordisplay.cfm?deid=218686

15U.S. EPA. (2008). Integrated Science Assessment for Oxides of Nitrtegeth Criteria (Final Report). U.S.
Environmental Protection Agency, Washington, DC, EPA/EDRIG 1.
http://cfpub.epa.gov/ncealisa/recordisplay.cfm?deid=194645

16U.S. EPA. (2016). Integrated Science Assessment for Oxides of Nitrtegeth Criteria (Final Report). U.S.
Environmental Protectiongency, Washington, DC, EPA/600/51068.
https://cfpub.epa.gov/ncealisa/recordisplay.cfm?deid=310879
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present detailed reviews of the available scientific studies and conclusions on the causal determination of the
health effects of N@ A summary of health effects inforian and additional references can also be found in
Appendix |: Health Effects.

NG Air Quality &andards

Effective April 12, 2010J.S. EPA established a primaryN@our NAAQ®f 100 ppb(3-year average of the
annual 98 percentile of thour daily maximum concentrations for each station). The sterh standard
supplemens the existing1971 annual NAAQS (0.053 ppmjn addition to the ambient N©monitoring
network, U.S. EPA also established requiremdatsnearroad NQ monitoring in large metropolitan areas,
within 50 meters ofthe most heavily trafficked roadwayg&ffective March 20, 2008hé California Air
Resources Board (CARB) revised3tageNG; 1-hour standard from 0.25 ppm to 0.18 ppm and established a
new amual Statestandard of 0.030 ppm.

SQ Properties

Sulfur dioxide (Sfis a colorless gas with a sharp odor. It reacts in the air to form sulfuric agi@)Hvhich
contributes to acid deposition, and sulfates, whate a component of PM10 and PM2.5. Most of the,SO
emitted into the atmosphere is produced by the burning of sutfantaining fuels.

The adverse effects of $@ir pollution exposure on healthave reviewed in the 2017 U.S. ERwegrated
Science Assessment (ISA) for Sulfur Oxidieslth Criterid’ This document presents a review of the available
scientific studies and conclusions on the causal determination of the health effects,.oA SQnmary of
health effects information and additional references can also be found in Appendix |: Health Effects.

Sulfur dioxide also causes plant damage, damage to materials, and acidification of lakes and streams.

SQ Air Quality &andards

Based on the revie of the S@standards, U.S. EPA has established theur SQ standard to protect the
public health against shoterm exposure. The-hour average NAAQS was set at 75 ppb and the annual (0.03
ppm) and 24hour (0.14 ppm) federal standards were revokeffieetive August 2, 2010

Sulfate Properties

Sulfates are chemical compounds which contain the sulfate iosY2@d are part of the mixture of solid
materials which make upM2.5,PM10 and TSP. Most of the sulfates in the atmosphere are produced by
oxidation of sulfur dioxide. Oxidation of sulfur dioxide yields sulfur trioxide) (8&ich reacts with water to
producesulfuric acid (F5Q), which contributes to acid deposition. The reaction of sulfuric acid with basic
substances such as ammonia yieddffates, a component of PM.

7U.S. EPA2017). Integrated Science Assessment (ISA) for Sulfur Oxitieslth Criteria (Final Report). U.S.
Environmental Protection Agency, Washington, DC, EPA/6DD4S1.
https://www.epa.gov/isa/integratedscienceassessmentsasulfur-oxideshealth-criteria.

11-1-20


https://www.epa.gov/isa/integrated-science-assessment-isa-sulfur-oxides-health-criteria

Chapter 1: Introduction

In 2002, CARB reviewed and retained 8tatestandard for sulfates, retaining the concentration level (25
ug/m?3) but changing the basis of the standard from a Total Suspended Particulate (TSP) measurement to a
PM10 measuremen In their 2002 staff report® CARB reviewed the health studies related to exposure to
ambient sulfates, along with particulate matter, and found an association with mortality and the same range
of morbidity effects as PM10 and PM2.5, although the assiocis were not as consistent as with PM10 and
PM2.5.U.S. EPA has not promulgated a separate NAAQS for sulffae2009 U.S. ERdtegrated Science
Assessment for Particulate Mattrlso contains a review of Bate studies.

Lead (PblProperties

Lead in the atmosphere is present as a mixturseMeralead compounds. Leaded gasoline and lead smelters
had historically been the main Basin sources of lead emitted into the air. Due to the phasing out of leaded
gasoline, there has been a dramatic retian in atmospheric lead in the Basin over the past three decades.
The primary source of lead is relatedaosinessethat work with lead, such as lead batygecycling facilities.
Another source is general aviation, since most small planes contiruseteaded fuelddowever, the Federal
Aviation Administration is working towards the phase out of lead in aviation fels.

The adverse effects of ambient lead exposures on health were reviewed in the 2013 U.S. EPA document,
Integrated Science Assessment for Lead: Final R&phnts document presents a review of the available
scientific studies and conclusions on the causal determination of the health effects of lead. A summary of
health effects information and additionatferences can also be found in Appendix I: Health Effects.

LeadAir Quality &andards

The national standard fdeadwas revised on October 15, 2008 from a quarterly average of 1.53tg/m
rolling 3month average of 0.15 pg/mwith a maximum (neto-be-exceeded) form, evaluated over ay8ar
period (36 months). The current indicator lefad in total suspended particles (PiSP)wasretained. The
revision became effective on January 12, 2009.

U.S. EPA also enhanced tlead monitoring requirements in it2008 NAAQSrevisions, requiring air
monitoring nearead sourceswhere 3-month averagdead concentratiors havethe potential to exceed the
NBOAaSR ail yRILedBmogitdringiisireqpired>irBlargé urban areas with monitors located to
measurelead concentrations in areas impacted by resuspended dust from roadways, nearby industrial
sources identified as significal@ad sources, hazardous waste sites, construction and demolition projects, or
other fugitive dust sources ¢téad Following a petition in 2009, U.S. EPA revised the monitoring requirements,

8 CARB. (2002%taff Report: Public Hearing to Consider Amendments to the Ambient Air Quality Standards for
Particulate Matter and Sulfate€alifornia AiResources Board, Sacramento, CA.
[http://Iwww.arb.ca.gov/regact/aagspm/isor.pdf

9U.S. EPA2009).Integrated Science Assessment for Particulate Matter (Final ReportEnkBonmental Protection
Agency, Washington, DC, EPA/60082139F [http://cfpub.epa.gov/nceal/cfm/recordisplay.cfm?deid=216546

20 Aviation GasolineFederal Aviation AdministratiphVashington, DChftps://www.faa.gov/about/initiatives/avgasy

21U.S. EPA. (2013). Integrated Science Assessment for Lead (Final Report). U.S. Environmental Protection Agency,
Washington, DGEPA/600/RLO/075F [http://cfpub.epa.gov/nceal/cfm/recordisplay.cfm?deid=255721#Downlpad
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lowering the emission threshold at which monitoring is required fothbsourceoriented and large urban
areabased norsource oriented monitoring. The monitoring revision became effective in January 2011.

In 2020, South Coast AQMD&ad monitoring network includedsevenregular monitoring sites and an
additional four source-specific sitesNone ofthese locations exceeded théead NAAQS in recent years
Unfortunately, due to pandemic related monitor shutdowns, the lead data fails EPA completeness
requirements. Arequestto U.S. EP/Aor re-designationto attainment will be prepared when monitoring
requirements are satisfied
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Chapter 2: Air Quality in the South Coast Air Basin

Overview of Air Qualitin the Basin

Current Air Quality Summary

The maximum pollutant concentrationsmeasuredat South Coast AQMDnonitoring stations in 2P0

exceeded thdevels of thefederal andStatestandards forozone,PM2.5,PM10and nitrogen dioxide(NOy).

One or more stations in the Basin exceeded current fedetiandards on a total df81 days 49 percent of
the year), including: 8iour ozone (157 days over the 2015 ozone NAAQS)pa#PM2.5 89 days)*? PM10
(3 days), and NQ (1 day).In 20, the Basinexceead the revised2008 andrevoked1997 8hour ozone
NAAQS ori42 and 97 days, respectivelyMeasured levels obther criteria pollutants, sulfur dioxide (90
carbon monoxide (CO), and sulfates, did not exceed federal or State standards.

Both 24-hour and annual PM2.5 concentratiohave improved significantly over the paks yearsFor the
20182020 periodsafter removing exceptional events caused by the Bobcat and El Doradotké&d3asin

met the 24hour PM2.5NAAQSWhile several stadns in theBasinremainin violation of the current 2012
annual PM2.5 NAAQS (12.0 pg)mmo stationsin the Basirhave violatedthe former (1997)annual PM2.5
NAAQS15.0 pug/m?) since2014 Most of the high PM2.5 concentrations in the Basin occur in the late fall and
winter months. Cold and humid weather conditions favor the partitioning of inorganic vapors into particles in
the atmosphere, resulting in high PM2.5 levels. Other unfavorabkgler conditions such as a low and stable
boundary layer and the lack of rainfall can also contribute to high PM2.5 concentrations, as the precursors
and particles are not dispersed or washed out as frequently. During the winter months, especiallyidag hol
season, residential wood burning is also a major contributor to particulate mass and precursors, leading to
high PM2.5 concentrations in the coastal and inland valley areas.

In 20, NG concentrationexceededhe level of thel-hour NAAQ®Sn one daat a single locatiorHowever,
attainment of the NAAQS is measured with the thyesar design value that takes into account the form of
the federal standards and a multear average, as detailed previously in Tab& The design value fornof
the NAAQSbased on thennual98" percentilemaximum daily dhour concentrationat a station averaged
over three yearsdid not violate the standardr affect the NQNAAQS attainment designation

From 2018 t02020 he Basin exceeded the PM10-Bdur NAAQS4 times. All of the exceedances were
caused bywindblown dust duringhighwind events that would qualify for exclusion under the U.S EPA
Exceptional Event RulBouth Coast AQMBas prepared exceptional event densirations forthree of these
events two atMira Loma (Van Buren) in October 20dnd one at Long Beach (Hudson) in April 20fi@ata
collected on these threexceptional eventays is removedhe fourth highest in threeyear 24hour PM10
concentrationrbased design valui@ the Basin wad 52 pg/m?, with Azusaasthe design statiort® The design
valuedoes notexceed the level of the 2hour PM1ONAAQS155 pg/m? after rounding

22 Data includes both FRM filtdérased and continuous measurements.

23 A PM10 masurement conducted at the Long Beach Hudson monitor on July 19, 2018 resulted in an exceedance of
the 24hour PM10 standard. While South Coast AQMD staff believes that this exceedance does not meet the U.S. EPA
criteria for removal as an exceptional eveittwas recorded on a day with heavy construction immediately adjacent

and underneath the monitoring station, and thus is not representative of local conditiai®wing South Coast

AQMD data validation procedures, this measurement has been invalidasied the U.S. EPA Air Quality System (AQS)
null data code for Construction/Repairs in Area (AC).

|I-2-
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Figure 21 shows the Basin maximuA®QI for each day iB020, based on whiclpollutantwas the main driver
of AQIl.High ozone levels were the most frequent driver of maximum BasinEA€Mated PM2.5 levelso
resulted in a large number a@inhealthy air éys, many of which were caused by local wildfires.
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FIGURE-1

2020 EXCEEDANCES IN SOUTH COAST AIR BASIN BY AIR QUALITY MWD EXS ORY)

(DAYS EXCEEDING FEDERAL STANDARD BY MARIRE®ORDED IN THE BASIN

Attainment/Nonattainment Designations

In the 20182020design value periodhe Basin exceeded the pollutant concentratlemelsdefined by the8

and 1 hour ozone and annual PMABAQSAttainmentof the NAAQS is based on ttlesign value level and

form of the standard, which is typically averaged overye8r period.Figure 22 shows thecurrentfederal
ozoneand PMdesign value status for the Bagar the 2018;20203-year period as compared to theurrent

and former NAAQS he current U.S. EPA NAAQS attainment designations for the Basin are presented in Table
2-1. The current attainment designation status of the State standards in the Basin is presented in-Zable 2
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Design Value, as Percent of Standard
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TABLR-1
NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENTS®IATRISOAST AIR BASIN

(1979)1-Hour(0.12 o A s 2/26/2023
ppmy b2yt Ut AYYSYU 0 (eiised deadiine)
(2015)8-Hour(0.070 Pending; Expect Nonattainment
Ozone ppmy GUSEGNEBYSE O 8/3/2038
©) (2008)8-Hour(0.075 b2yl GdlAyYSyd o 7/20/2032
ppmy
(1997)8-Hour (0.08 b2yl GdlAyYSyid o 6/15/2024
ppmy
(2006)24-Hour (35 sz A ra
2y FAYY 12/31/201
ug/m?) b2yl Gau YYSYyu o /31/2019
pvzg | (2012)Annual(12.0 b2yl dil sefioa®yd o  12/31/2021
Hg/m?)
(1997)Annual (15.0 : , L . 4/5/2015
ug/md) Attainment (final determination pending) (attained 2013)
PM1d (1987)24-hour (150 Attainment (Maintenance) 7/26/2013
ug/md) (attained)
Lead 2008)3-Months Roli Nonattainment (Partial)
Pb ( )0'1 ont /; olling (Attainmentdetermination to be 12/31/2015
(PbY (0.15 pg/m) requested)
co (1971)1-Hour (35 ppm) Attainment (Maintenance) 6/11/2007
(1971)8-Hour (9 ppm) Attainment (Maintenance) 6/11/2007
(2010)1-Hour (100 ppb) Unclassifiable/Attainment N/A (attained)
NG,
(1971)Annual (0.053 Attainment (Maintenance) 9/22/-1998
ppm) (attained)
(2010)1-Hour (75 ppb) UnclassifiableAttainment 1/9/2018
sQ'
(1971)24-Hour(0.14 Unclassifiable/Attainment 3/19/.1 979
ppm) (attained)

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable

b) A design value below the NAAQS for data through the full year or smog g@é@soto the attainment date is typically required for an
attainment demonstration

c) The 1979 dhour ozone NAAQS (0.12 ppm) was revoked, effective @0%; however, the Basin has not attained this standard and
therefore has some continuing obligations itespect to the revoked standar@riginal attainment date was 11/15/2010; the revised
attainment date is 2/62023.

d) The 2008 &our ozone NAAQS (0.075 ppm) was revised to 0.070 ppm, effective 201With classifications and implementation
goals to bdinalized by 10/12017. The 1997 8hour ozone NAAQS (0.08 ppm) was revoked in the 2008 ozone NAAQS implementation
rule, effective 4/62015. Thereare continuing obligations under the revoked 1997 and revised 2008 ozone NAAQS until they are.attained

e) The attainment deadline for the 2006 2¥ur PM2.5 NAAQS was 12/20Mp T2 NJ 0 KS TFT2NXYSNJ aYBARASNI (iS¢ O
approved reclassification b & S NA 2 dza X ¢ 2@ & ¥t &b étfaigntent deadline of 12/31/201%he 2012 (proposal year) annual
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g)

h)

PM2.5 NAAQS was revised on 1/A813, effective 3/182013, from 15 to 12 ug/M new annual designations were final 1/2R15,
effective 4/152015.

The annual PM10 NAAQS was revoked, effective 12008. The 24K 2 dzNJ t amn b! ! v{ RSI Rt AYyS 4|
Attainment Redesignation Request and PM10 Maintenance Plan was approved by U.S. EPA 2é1&/26ifective 7/262013.

Partial Nonattainmendesignationg Los Angeles County portion of the Basin only for tseamrce monitorsThese sites arexpecedto
remain in attainment based on current monitoring dagandemicrelated shutdowns led tinability to satisfiyU.S. EPAata
completeness requiremest

New Lhour NQ NAAQS became effective 82710, with attainment designationsffective 1/20/2012.

The 1971 annual and Zdbur SO2 NAAQS were revoked, effective 82230.

a

MH K (



Final2022 AQMP Appendix II: Current Ruality

TABLE 2

CALIFORNIA AMBIENT AIR QUASTIANDARDS (CAAQS) ATTAINMENT STATUS
SOUTH COAST AIR BASIN

Designatiort
Pollutant Averaging Time —
and Level _ :
Air Basin
Ozone 1-Hour(0.09 ppm) Nonattainment
(G3) 8-Hour (0.070 ppm) Nonattainment
PM2.5 Annual(12.0 pg/n?) Nonattainment
PM10 24-Hour (50 pg/n¥) Nonattainment
Annual (20 pg/ny) Nonattainment
Lead (Pb) Biizyug\;%age Attainment
co 1-Hour (20 ppm) Attainment
8-Hour (9.0 ppm) Attainment
NO, 1-Hour(0.18 ppm) Attainment
Annual (0.030 ppm) Attainment
so 1-Hour(0.25 ppm) Attainment
24-Hour (0.04 ppm) Attainment
Sulfates 24-Hour (25 pg/n?) Attainment
H.S 1-Hour (0.03 ppm) Unclassified

a) CAStatedesignations shown were updated by CARB02Q based on th€01720193-year period; stated designations are
based on a 3ear data period after consideration of outliers and exceptional eveSsrce:
http://www.arb.ca.gov/desig/statedesig.htm#current

b) CAStatestandards, or CAAQS, farone CO, S®NQ, PM10 and PM2.5 are values not to be exceedat] sulfates, and 6
standards are values not to be equaled or excee@®@H®AQS are listed in the Table of Standards in Section 70200 of Title 17 of
the California Code of Regulations

c) The CA60 nearroad portion of San Bernardino, Riverside and Los Angeles Counties has recently been redesignated as an
attainment area based odata collected between 2018 and 2020.
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Air Quality Trends

¢ KSNBE KI @S 0SSy aA3yATAOF Yl AYLNE afsemteysiramenisggan K S
Figure 23 shows the trend of basinday$* exceeding the federal standards fozong PM1Q and PM2.5for
1990 through2020 as apercentage ofthe number of daysn a year PM2.5 shows the most dramatic
improvement of these pollutantsThe number of exceedance days is a common metrev&uatetrends in

air quality, but other metrics such asumber of days at each air quality index leaatl design valueshould
also be considered

60% +

40% -

20% -

Basin-Days, as Percent of Year

0% T T I T I I I 1 T 1 I 1
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

== (03 (8-Hour) ——03 (8-Hour) — =03 (8-Hour)
2015 2008 (Revised) 1997 (Revoked)
— 03 (1-Hour) == PM2.5 (24-Hour) == PM10 (24-Hour)
Revoked 2006 1987
FIGURR-3

TREND OF BASIMYS EXCEEDING FEDERAL STANDARRBZE)2ZB90

(AS PERCENTAGES OF THEMBSGGEPM10EXCEPTIONAL EVENTS EXC).UDED

24 A "basinday" is recorded ibne or morelocationsin the air basin exceedd the level of thestandardon that day
Multiple locations exceeding on ttsame day count as a single baday.
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Figure 24 shows the trend from 18D through 20200f the annual number of Basin days exceeding various
metrics for ozoneincluding: thel-hour Stage # level (0.20 ppm)the 1-hour State Health Advisoryevel
(0.15 ppm) the revoked1979 thour NAAQS (0.125 ppnihe revoked19978-hour NAAQS (0.08 ppm); the
revised20088-hour NAAQ®0.075 ppm)and the new 2015 -®iour NAAQS (0.070 ppm). All the ozone trends
show significant improvement achieved throuifie period. However, they also show the need for continued
efforts to meet all the &our ozone standards and the 197$haur standard.
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2
© 200
[a]
S
€150 * \ |
n: \ ~——
E v */\\
2100 . N
N\ —
P TN
a 50 — \
©
@ N AN\
‘l\--.\ _A \_,r""/\,-—-‘ — —
0 -~ — = m g
1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

-+-0ld Federal Standard 1-hour average > 0.12 ppm
2008 Federal Standard 8-hour average > 0.075 ppm
--Health Advisory 1-hour average = 0.15 ppm

1997 Federal Standard 8-hour average > 0.08 ppm
2015 Federal Standard 8-hour average > 0.070 ppm
-=-Stage 1 Episode 1-hour average 2 0.20 ppm

FIGURE-2

TREND OF NUMBER OF BASIN DAYS EXCEEDING CURRENT AND FORMER OZONE NAAQS AND
1-HOUR OZONE EPISODE LEVEAR TH ADVISORY AND STHGEB0¢2020

Figure 25 shows the trend of design value concentratiémsozone and PM2.5 the Basin for the past two
decades, as percentages of the corresponding federal standards. The pefiptitic sections of this chapter

contain additional trends by pollutant.

25While the thour ozoneepisode levels and the relatedhour ozonehealth warnings still exist, thdyave been
essentially replaced by the more protective health warnings associated with the c@tenir ozoneNAAGS. The 1
hour ozoneepisode warning levels include tistateHealth Advisory (0.15 ppm), Stage 1 (0.20 ppm), Stage 2 (0.35
ppm) and Stage 3 (0.50 ppm). Thé¢ & fasf Bhéur ozoneStage 1 episode occurred in 2003. The lasbur ozone
Stage 2 episode carred in 1988 and the last Stage 3 episode occurred in 1974.

1I-2-8
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Design Value, as Percent of Standard
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0% : } : |
1995 2000 2005 2010 2015 2020
« 03 (8-Hour, 2015) =03 (8-Hour, 2008) ===03(1-Hour, 1979)
+«++ 24-Hour PM2.5 PM2.5 (Annual)
FIGURR-5

TRENDS OF SOUTH COAST AIR BASIN MAXIVEIMRIDESIGN VAIFOR
OZONE (2015-BOUR, 2008-8I0UR, AND 1979HOUR NAAQND
PM2.5 (24HOUR AND ANNUAL), 122620.

(AS PERCENTAGES OF CURRENT AND FORMER FEDERAL Z0BMVAROSIE FIRST YEAR B-YHARPM2.5DESIGN
VALUES WERE AVAILABLE

Spatial andremporal Variability

Air quality in the Basin varies widely by season and by area. The highest pollutant concentrations were all
recorded in, or downwind of, the densely populated areas of the BasitS . | Ay Q& F ANJ |jdzk £ A
and the occurrene of exceedances vary with season due to seasonal differences in wesdlgrradiation

intensity for photochemical reactions, and to a lesser extent, seasonal variations in emissions. Higher ozone
concentrations are generally recorded during the Mayht® G 2 06 SNJ ¢ay23 aSlaz2yé¢ |yR
federal and State ozone standards are most frequetthéhsummer

Particulate matter (PM10 and PM2.5) levels do not have as cleasadsonapattern as ozone, and elevated
concentrations are sometimes reaw®d throughout the yearPM2.5 exceedances outside thfe winter
months are largely due to wildfires or Independen&ay fireworks. However, PM10 and PM2.5
concentrationsmost frequently exceed federal standardsringthe late fall and winter months. Fige 2-6
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shows the number dbasindays per month when any of the federal standards were exceeded in the Basin in
2020.

Basin-Days Exceeding

2 or More Standards

35 - [IPM2.5 i
[ lozone

30 | .

[
(93]
T
L

Number of days
o S

-
o
T
L

:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

FIGURE-6
NUMBER OF BASDAYS PER MONTH EXCEEDING THE FEDERAL STANIDARDS IN

(ALLPM10EXCEEDANCE DAYS OCCURRED GNHERESANOTHER STANDARD WAS EXCEHDED IN

The number of days exceeding the level of the 204®8r 0zone NAAQS (0.070 pfiirin 2@0varied widely

by monitoring location, fron2 daysto 141 days. Likewise, exceedances of the 20&®8r ozone NAAQS
(0.075 ppm) also varied, from zero 187 days. In both casethe fewestozone exceedances werecorded
along the coast and increased through the inland valleys to a maximum in the Rasitds San Bernardino
Valley In the past, @one concentrationsvere generalhhigher on weekends than on weekdakieweverthis
difference ismuchless distinct in recent yeaesd almostnot evidentin some stationsThe time of day with

the highest averagezone concentrations is in the early to middle afternoon, although the inland areas of the
Basin will often peak later in the afternoon or in the early evening.

Dayof-week and timeof-day PM2.5 concentrationsariedconsiderably by location fahe 2018¢2020period.
The hourly PM2.5diurnal peaksgenerallyoccurredin the morning,starting with the period of heaviest
morningtraffic and more stagnant meteorologyAdditional spatial and temporal analyses are presented in
the pollutantspecific sectionfater in this chapter

26ppm = parts per million, by volume; ppb = parts per billion, by volume; 1 ppm = 1000 ppb
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PollutantSpecificAir Quality Summary

Ozone (Q)

Current Ozone Air Quality

In 2@0, South Coast AQMmonitored ozoneconcentrations at 2 locations in the Basimndtwo locations
in the Coachella Vallefigure 27 shows thelocations ofSouth Coast AQMBzonemonitors.

B Ozone Monitor Sites
[ | Air Basins in South Coast AQMD Jurisdiction
£
< Santa Clarita
=3
3
& North Crestline
“  Hollywood
Reseda—] (BCHO) A
zusa
) B Pasadena A Font San Bernardino
O Upland ontana
Los Angeles-North Pico Redlands
g S:dair; a Rivera #2 a Pomona Rubidoux )
West Los =2 | | " Bar'mlng a Mojave Desert
Angeles BE Mira Loma Airport 3
LAX Hastings O Anaheim (avieuen) €| 3 _Paim Springs
Compton Perris F|
ol =
8 & ‘94’@1,
Signal Lake Elsinore i
Hill (LBSH)
/E| Temecula
Mission+Viejo
% Coachella Valley
0 12.5 25 50 Miles
I l l ] I | l ] l City of Riverside, County of Riverside, California State Parks, Esri, HERE, Garmin, FAO, NOAA, USGS, Bureau of Land Management, EPA, NPS
FIGURE-Z

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT OZONE AIR MONITORING\NLZX2ATIONS

The 2020 Basin maximunozone concentrations continued to exceed federal standards by wide margins,
althoughsignificant improvement has been achieved otlex pastseveral decadedll four counties in the
Basin, as well as the Coachella Valley, exceeded theotethed 2015 (0.070 ppmjhe 2008 (0.075 ppm) and
1997 (0.08 ppm)-Biour ozoneNAAQS in 2ZZD. While not all stations had days exceeding the previche @

federalstandards, albouth Coast AQMBonitoring stationsexceededhe 2015 federal standardn & least
one day

Basinwide, a total ofl57 days exceeded the 20Xzonefederal standardi42days over the 2008 standard
and97 days over the 1997 standardhe State $our ozone standard was exceeded &V tlays.The highest
number of days i2020over the 2015, 2008 and 1997®ur federalozonestandards {41, 127, and78 days,

[1-2-1



Final2022 AQMP Appendix II: Current Ruality

respectively) occurred in thEasternSan Bernardin&alley If multiple stations exceeded a standard on a
single day, it was counted ase day.The 2@0 maximum 8hour averagezoneconcentration of 0.39 ppm
was measuredh the Central San Bernardino Mountains

2 KSYy O2YLI NRYy3a G2 GKS RSaAday @lfdzS F2N¥ 2F GKS 7
the 2015 2008 and19978-hour 0zoneNAAQS for the 2@L2020RS & A Iy @I f dzSad ¢8KS . |
20208-hour ozonedesign value (@14 ppm, measured in th&ast San Bernardino Valjeyas163percent of

the 2015 8hour ozoneNAAQSI(52 percentof the 2008 NAAQS ariB4 percentof the 1997 NAAQS). Table
2-3summarizes the number of days exceeding current and former federabaedl-hour and 8hour ozone
standard levels by county in the Basin and the Coachella ValleR@ 2@ble 24 shows tle 20 maximum

8-hour ozoneconcentrations an®-yeardesign values by air basin and courity,comparison tahe current

and former8-hour ozone NAAQS, along with the State designation value, for comparison State®zone
standards

(V)]
Q¢ x(
> U»

TABLE -3

NUMBER OF DAY$ 2020EXCEEDING CURRENT AND FORMER OZONE STANDARDS AT THE PEAK STATION
BYCOUNTY ANBASIN

2020 2020 2020 2020
2020 2020 # Days >| # Days >| # Days >| # Days >
i DL > i # ey = Former Former Current Current
Current | Area of Maxmum Former

(1997) (1979) 8-Hour 1-Hour
(2015) Exceedancesf the (2008) L -
8-Hour O g-HourQ; | Hour | Ifour ) O s

Os Os State State
NAAQS | 2015 Ozone NAAQS| NAAQS
(0.070 (0.075 NAAQS | NAAQS | Standard | Standard

ppm) ppm) (0.08 (0.12 (0.07 (0.09
Bp ppm) ppm) ppm)

Basin/County

South Coast Air Basin
Eastern San

Los Angeles 97 GabrieNalley 71 32 17 97 76

Orange 32 Saddleback Valley 25 10 3 32 20
Metropolitan

Riverside 89 Riverside 62 32 7 89 51
County

San EastSan

Bernardino 141 Bernardino 127 78 16 141 104
Valley

Coachella Valley

. . Coachella Valley

Riverside 49 .

(Palm Springs) 28 5 0 49 9

Bold text denotes the peak value
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TABLE 2
2020 MAXIMUM 8HOUR AVERAGE OZONE CONCENTRATIOR@18d2D20 DESIGN VALUES BY BASIN
AND COUNTY
2018¢ Percent | Percent | Percent 2018¢2020
of of of Percent
2020 2020 . 8-Hour
Maoimum | &-Hour Former | Former | Area of Design Os of
Basin/County| 8-Hour Oz Gs (2&08) (1&97) VEE State Sstfrgzg‘s d
A(V”rfg’e ?/Zi'j%” NAAQS| NAAQS| NAAQS| Maximum De\sl'flﬂgf'o” (0.070
bp opmy | (0070 | (0.075 | (0.08 (opm) ppm)
ppm) | ppm) | ppm)
South Coast Air Basin
Los Angeles| 0138 | 0107 | 153 | 143 | 127 \E/Zﬁ;fa” Gabrie 199 173
Orange 0122 | 0082 | 117 | 100 | og | Saddleback 0.092 131
Valley
Metropolitan
Riverside 0.117 0.098 140 131 117 | Riverside 0.109 156
County
San EastSan_
Bernardino 0.139 0.114 163 152 136 | Bernardino 0.126 180
Valley
Coachella Valley
. . hella Vall
Riverside | 0094 | 0088| 126 | 117 | 105 |coachellavalley - o 136
(Palm Springs)

Bold text denotes the peak value
# The State 8Hour Designation Value is the highest Stateo8r ozoneaverage, rounded to three decimal places, during the
last 3 yeargState designationaluesource:https://www.arb.ca.gov/adam/select8/sc8start.php

All monitored locations measured maximurhur averagezoneconcentrations below the Stage 1 episode

level (0.20 ppm, -hour) in 2020. Exceptfor one day in 2003 (at a specfrpose monitor in the San

Bernardino Mountains), the Stagetoneepisode level has not been exceeded in the Basin since 1998. There

have been no exceedances of the Stage 2 episode lehellaveragezonex n ® o) ginc& BB and the

Stage 3 episode level-tour averagmzonex (2 ndpn LIIYO Kl a y20 0SSy SEOSS

The Basin exceeded the level of the former (1978par federalozonestandard(0.12 ppm)on 27 days in
2020, with exceedances iall four counties The State dhour standard (0.09 ppm) was exceededl@2 days
in the BasinThe most exceedances of the formeha&ur standard in 20 (17 days) occurred in thEastSan
Gabriel ValleyGlendoraair monitoring statiof). The 2@0 peak thour ozoneconcentration in the Basin was
0.185 ppm, measured inMetropolitan Los AngelesThe calculatedpeak 2018-2020 1-hour ozone design


https://www.arb.ca.gov/adam/select8/sc8start.php
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value’’ for the 2018-2020 period (0.167 ppm at Metropolitan LosAngele$ was134 percent of the former 1
hour NAAQS. Table®2shows the 280 maximum thour ozoneconcentrations and calculated design value
by air basin and countipr comparison to theevoked NAAQSlong withthe 1-hour State designation value
for comparisorto the State1-hour ozonestandard

TABLE 5

2020 MAXIMUM FHOUR AVERAGE OZONE CONCENTRATIONS 8¢2022MESIGN VALUES BY BASIN
AND COUNTY

Percent
2020 of 2018¢2020 | Percent
Former 1-Hour O3 of

Maximum :
Basin/County| 1-Hour Os (2979) | Area of Design Value State StateO;

Max Designation| Standard
A("err";‘f)le NAAQS Value! (0.09

it (0.12 (pPm) | ppm)
ppm)

South Coast Air Basin

Los Angeles 0.185 0.167 135 EastSan Gabriel Valley 0.19 211
Orange 0.171 0.113 91 North Orange Conty 0.17 189
. : Metropolitan Riverside
Riverside 0.150 0.131 106 County 0.15 167
San EastSan Bernardino
Bernardino 0.173 0.155 125 Valley 0.17 189
Coachella Valley
: : Coachella Valley (Palm
Riverside 0.119 0.106 85 Springs) 0.11 122

Bold text denotes the peak value

# The State Hourdesignation valués the highest hourlpzonemeasurement during the last 3 years, rounded to two decimal
places. In practice, théesignation value is the highest measured concentration in the 3 year period that remains, after
excluding measurements identified as affected by highly irregular or infrequent e{@faite designation value source:
https://www.arb.ca.gov/adam/select8/sc8start.php

27The former 1979 -hour ozone NAAQS allows for one exceedance per year on average when averagegeaver 3
The calculated design value is tHeRighestvalue over a 3ear period, allowing the design value to be expressed in
terms of a concentrationWhen shown in partper-million to 3 decimal places the design value is compared to 0.125
ppm, which vould exceed the NAAQS

[1-2-14
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Ozone Spatial Variation

The number of days exceeding tbeonestandards in the Basin varies widely by area. Figu&thBough 2

10 map the number of days in 20 exceeding the 2015-Bour 0zoneNAAQS and the former 2008 and 1997
8-hour 0zoneNAAQS in the Basin. The number of exceedances of the fedamlr®zonestandards was
lowest in the coastal areas, due in large part to the prevailing sea breeze whichdrenemissions inland
before highozone concentrations are reachedzoneconcentrationsare typically higher ithe Riverside
County and San Bernardino County valleys and adjacent mountain areas, as well as in the area around Santa
Clarita in Los Angel&ounty. TheEastSan Bernardin®alleyrecorded the greatest number of exceedances
of the current and former $our federal o0zone NAAQ®BA(L days for the 2015 ozone NAAQS3Y days for the
2008 NAAQS, anfB days for the 1997 NAAQS), as well as tHe@r State ozone standardl41 days), in
2020. The three 8hour ozoneexceedance map exhibit similar spatial variations in the number of days
exceeding the federal standards, but there are more days exceeding the 20139\l#ekause this is the most
stringent brm among the three standards.

Mojave Desert Air Basin

2020 Average 8-hour Ozone Exceedances
(2015 Standard)

FIGURE-8
NUMBER OF DAYS208P0 EXCEEDING THE 2043@UR OZONE FEDEBAANDARD

(8-HOUR AVERAGEZONE>0.070PPM
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120

South Coast Air Basin
Mojave Desert Air Basin

3
2020 Average 8-hour Ozone Exceedances
(2008 Standard)

Salton|Sea Air Basin

FIGURE-2
NUMBER OF DAYS20P0 EXCEEDING TREVISER008 8HOUR OZONE FEDERAANDARD

(8-HOUR AVERAGEZONE>0.075PPM

oast Air Basin
Mojave Desert Air Basin

2020 Average 8-hour Ozone Exceedances
(1997 Standard)

Salton|Sea Air Basin

FIGURE-20
NUMBER OF DAYS20P0 EXCEEDING TREVOKED997 8HOUR OZONE FEDERAL STANDARD

(8-HOUR AVERAGEZONE> 0.08PPN)
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Figure 211 maps the number of days in 20 exceeding the 1979-thour ozoneNAAQS in different areas of
the BasinThe thour ozone standard/as exceededn the most day$l7 days) in the inlan&astSanGabriel
Valley Exceedances of thetour ozonestandard extendedo mostareas monitored irthe Basin but the
Coachella Valley did not exceed the formerdur ozonestandard in 2Q0.

Mojave Desert Air Basin

2020 Average 1-hour Ozone Exceedances
(1979 Standard)

Salton|Sea Air Basin

FIGURE-21
NUMBER OF DAYS20P0 EXCEEDING TREVOKED979 HOUR FEDERAL OZGNANDARD

(1-HOUR AVERAGEZONE>0.12PPN)

Ozone Trends

The rate obzoneair quality improvement has been dramatic since the concerted effort to manage air quality
in the Basin begadecades agoSignificant improvements were e throughout the 1990s-However,the

rate of improvement irozonehas slowed somewhatince the year 20Q0~igure 212 shows the Bashwide

trend (199@2020) of number of days exceeding t2015,2008 and 1997 -Bour ozonestandards and the
former (1979) 1hour ozonestandard Figure 213 shows the trend (199€2020) of the 8hour and thour
ozonedesign values for the BasiDesign valug are based on three years of data and aseigned to théast

year of the3-year period
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FIGURE-23
SOUTH COAST AIR BASIN OZONE DESIGN VALUE THRENDX)

Ozone Temporal Variation

Because photochemical reactions require sunlight to proceedneformation is favored by strong solar
radiation. Solar radiation is more intense and of longer duration in summer than in wamersummertime
temperature inversions areften strong and persistenttrapping pollutants in a shallow mixed layéthis
causesozoneconcentrations to be higher in summer than in winter. Peakneconcentrations generally
occur near the middle of theay during the perio@f May through September.

Figure 214 shows the number of days per month that one or more monitoring stations exceeded ¥ 20
federal 8hour ozonestandard leve{0.070 ppm)for the period 199%2020. May through October is typically
considered to be thezonetsmog seasahin Southern Californiand nost exceedances occurtime summer,
with exceedances recorded on most daydp until the late 198Qsexceedances of the 2015 federal ozone
standard level wereommonthrough muchof the year including some exceedancesvenin the winter

[1-2-19
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months. By the late 1990s there wengery fewexceedances in the months of November through February.

1995| 0 2 5 10 | 13 8 0 35

1996 | 0 0 10 0 0

1997 | 0 0 9 0 0 4 0

1998 | 0 0 5 11 10 2 0

1999| 0 1 7 5 12 2 0 &

2000 O 0 7 13 8 0 0

2001| O 0 4 11 g 9 0 11 0 0

2002| © 0 1 12 4 9 0 9 9 0 0

2003| O 0 5 3 g 0 0

2004| © 0 8 |[WNisE 7 0 0 20

2005| O 0 1 11 6 0 0

2006 | O 0 0 3 0 0 2 1 0

2007 | O 0 8 12 g 2 0 0

2008 | O 0 5 43 0 0 5 1 0 15

2009 | O 0 2 10 4 0 : 7 0 0 =

2010 O 0 2 10 8 3 0 0

2011| 0 0 1 s 6 0 0

2012 0 0 1 11 9 0 0 10

2013| O 0 3 9 4 0 0

2014| 0 1 4 430 1 0

2015 0O 0 6 11 7 1 0

2016 O 6 8 9 7 0 4 0 0 )

2017 O 0 4 0 13 0 0

2018| 0 0 2 5 0 0

2019 0 0 2 10 5 10 0 0

2020 O 1 0 9 0 1 0 L
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

FIGURR-14
MONTHLY DISTRIBUTION OF BASIN DAYS EXCEERIDB BHPDUR OZONRAAQS
(SOUTHCOASTAIRBASIN FORYEARS 1995¢2020)

Since the midl970s, measuredzoneconcentrations in the Basin amdten higher on weekends than on
weekdaysalthoughozoneprecursoremissionsare generallylower on weekends than on weekdays. Similar
effects have been observed in some other metropolitan areas such as San Francisco, Washington D.C.,
t KAf I RSELIKAFS YR bSg 2Nl P ¢KA&A GoSS1TSYyR SHheFSOG¢
Calibrnia Air Resources BoardARBhas sponsored several research projects to study the causes of elevated
ozonelevels on weekends in the Basin. Changes in tfaifffc patterns that impact theelative quantity and
temporal loading oprecursor VOC and M@missions have been suggested as strongly contributirgiso

effect. Carryover of matured precursors from weekdays to weekehds also beersuggested as a
contributing factor.The weekdayveekenddifferencehas decreasedsozoneprecursoremissionsespecially

NOx emission$avedeclina signifiantly.
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Figure 215 shows thepercent of station-days® that the Basin exceeded th2015 8-hour ozonefederal
standard for each day of the week for tR818¢2020 period. In that time periodSaturdas had the highest
percent of exceednce days, while Sundays had the lowest. Tuesday through Friday had rouglsigntle
percent ofexceedancelays.
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FIGURR-15

8-HOUR OZONE DAOFWEEK VARIATIORD18¢2020

(PERCENT GHATIONDAYS EXCEEDMEE20158-HOUR @QONENAAQSDVER THB-YEAR PERIOD BY DAY OF WEEK

Because time and sunlight are required for precursor organic gases and nitrogen oxides to reacbizofoem
the peakozoneconcentrations usually occlretween the earlyafternoonand early eveninghours By this
time, the prevailing sea breeze has mdube polluted air mass miles inland framany ofthe major sources

of precursor emissiongdzoneconcentrations in the Basin are typically low during early morning hours,
increasing rapidly after sunrise and peaking in the afternd®ak concentrationgenerallyoccur earlier in

the day for coastal areas and later for locations further downwindhe mountain andar downwinddesert

28 The termstation-daysrepresents the total number of days the standard was exceeded at individual monitoring
stations summed for all stations in the Basin.
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areas, ozone can remain elevated well into the night due to the lack of NOx emissions in those areas to help
scavenge th@zone whemhotochemical reactionsease after dark

Figure 216 illustrates the average of the smog season (Eagtober) thour ozoneconcentrations for each

hour of the day (shown in Pacific Standard Time), by station, for the g8a88¢2020. The average peak occurs
near2 p.m.for most ofthe stationson the western side ofhe Basin. The far inland statiomsthe Banning

Pass Are@Banning and Central San Bernardino Mountains (Crestline, where the highest concentrations have
been measuredh recent years) peaketween3 and5 p.m., but theozoneat Crestline decreases at a slower
rate in the evening, leading to highei®ur ozonevalues. On the worst smog dayzone concentrations at

this station can remain relatively high through themi.
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FIGURE-26

DIURNAL VARIATION OF MAZTOBEROURLY OZONE CONCENTRATRDN&E2020
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Particulate Matter (PM)

PM10 and PM2.5 concentrations are monitored throughout 8with Coast AQMrrisdictionby samples
collected on quartz or Teflofilters in samplers with size selective inlefhese ar&known as the Federal
Reference Method (FRM). Some stations also have continuous PM10 and/or PM2.5 measurements, using
either Beta Attenuation Monitor (BAM) or Tapered Element Oscillating Micrabala(TEOM)
instrumentation. This data is available in riale and is used for air quality forecasting and public reporting

of current conditions. Where the continuous BAM or TEOM PM10 monitors have been certified by U.S. EPA
to be Federal Equivalent Matkds (FEM), the continuous PM10 data is averaged for thao24 period
(midnight to midnight) and used for comparisonfealeralstandards.

For PM2.5, therean besignificant differences betweeRM2.5 continuous monitorand FRMfilter-based)
measurementshat are well documented inational assessments of teemethods?® South Coast AQMD has
been evaluating PM2.5 continuous monitors since they were designated equivalent methods. Once enough
data was collected, South Coast AQMD began to etaline performance of these methods compared to
collocated FRM data per 40 CFR §58.1Heluation of FRM/FEM data peable &4 to subpart C of part 53
requires a slope of regression to be+10.10 andan intercept of regressiomf 0 + 2.0 to meet bias
requirements®® The Los Angeles (Main StreB{C 9 monitor failed to meet these critersm South Coast
AQMDrequestedthat the databe set aside for comparison to the NAAQBerefore only FRM measement
data is considered when calculatidgsign values at the Los Angeles (Main Street) BEM measurements
collected at the Anaheim, Ontario Route 60 Near R&athidoux, and South Long Beawsbnitoring sitesare
used tosupplement FRM measuremeritsthe calculation of PM2 8esign valueg' The U.S. EPA waiver from
NAAQS comparison for the continuous monitors igvaluated annually as part of the South Coast AQMD
Annual Air Quality Monitoring Network Pl&h.

PM2.5 Air Quality

South Coast AQMbBegan regular monitoring of PM2.5 in 1999 fellag the U.S. EPA's adoption of the first
national PM2.5 standards in 199Figure 217 shows the PM2.5 monitoring sitesithin the South Coast
AQMD jurisdiction including the Coachella Valley, 220. PM2.5 concentrations wereneasuredat 27
locations throughout th&South Coast AQMjbrisdictionin 2Q20, including two stations in the Coachella Valley
and two neasroad sitesNineteenstations had filtetbased FRM monitoring amdne of these FRM@ncluding
the two nearroad siteskampled ddy to improve temporal coverage beyond the requireth43 day sampling
schedule. One station, in the Big Bear Lake aifethe Eastern San Bernardino Mountaiteas a 24hour
sample collected every six dageventeerstations including oneearroad sie,employed continuous PM2.5
BAM monitorsAs discussed above, the continuous PM2.5 monitors in the Besursed for forecasting, real

29The technical repogthat comparePM2.5concentrations measured abntinuous monitos with collocated FRM
samplerscan be found ahttps://www.epa.gov/outdoorair-guality-data/pm25-continuousmonitor-comparabilfy-
assessments

30 part 53¢ Ambient Air Monitoring Reference and Equivalent Methixlavailable at
https://www.ecfr.gov/current/title-40/chapterl/subchapterC/part-53.

31See 40 CFR Appendix N to Part Bterpretation of the National Ambient Air Quality Standards for PM2.5

32 Available atttp://www.agmd.gov/home/airquality/cleanair-plans/monitoringnetwork-plan
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time air quality alertsreattime AQI disseminatiorand for evaluating diurnal patterndut only FRM data

and NAAQS8omparable FEM datare usedfor comparison to the NAAQS

PM2.5 Monitor Sites

O  Continuous & Manual (24-hr) Monitoring
O  Continuous Monitoring

A Manual (24-hr) Monitoring
[ | Air Basins in South Coast AQMD Jurisdiction

8
[ Santa Clarita
G |
3
ko)
0

O Mission Viejo Temecula

Crestline Big Bear
Reseda ) [0 Pasadena Azusa  Glendora san
North Hollywood (NOHO) A A [ Fontana Bernardino
i) e Upland 8 &
- Rivera #2 Rubid
v s SR honh A 2 O Ou F Banning Mojave Desert
Main Street Ontario-Route Mira Loma Airport Q
Compton  gq Near Road - %;_ )
Long Beach-Route @ ) (Van Buren) g| =  Palm Springs
710 Near Road @ @/ naheim (5:' % A )
Long o % Sy
rflong % = Indio )
Beach Beach Lake Elsinore & v
(North) Lo2¢t
(South) O

Coachella Valley

0 12.5 25 : 50 Miles

City of Riverside, County of Riverside, California State Parks, Esri, HERE, Garmin, FAO, NO,

FIGURE-27

\, USGS, Bureau of Land Management, EPA, NPS

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT PM2.5 AIR MONITORINGINQGC2010ONS

The 2018020 24hour PM2.5 design values are summarized in TallePM2.5 concentrations were higher

in the inland valley areas Metropolitan Riverside County and in south central Los Angeles County. The Basin
met the 24hour PM2.5 NAAQS for the 262820 periodafter removingexceedancesecordedduring the
Bobcat andEl DoradoFiresas these eventsneet the criteria for exclusionnder the U.S. EPA Exceptional
Events RuleThe highest 24hour design value was measuredhtetropolitan Riverside County (Mira Loma),
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not excluded There is no State 2dour PM2.5 standard.

b ¥) if exdeptianal pvertszne Y

The higher PM2.5 concentrations in the Basin are mainly due to the secondary formation of smaller
particulates resulting from precursor gas emissions (i.e., NOx, S@xamnHVOC) that are converted to PM

in the atmosphere. The precursors are from mobdtionary and area sources, with the largest portion
resulting from fuel combustion. Most of the 2¥bur PM2.5 exceedances in the Basin occur in the late fall and
winter months. Cold and humid weather conditions favor the partitioning of inorganic vagorparticles in

|
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the atmosphere, resulting in high PM2.5 levels. Other unfavorable weather conditions such as a low and stable
boundary layer and the lack of storms and rainfall can also contribute to high PM2.5 concentrations, as the
precursors and paitles are not dispersed or washed out as frequently. During the winter months, especially
the holiday season, residential wood burning is also a major contributor to particulate mass and precursors,
leading to high PM2.5 concentrations in the coastal arahid valley areas.

TABLE ®
2018;2020 PM2.5 24HR DESIGN VALUES BY BASIN AND COUNTY

Regulatory Significant Exceptional Events | All data included
Removed

2018 Percent
2020 of
Current
(2006)
PM2.5
NAAQS

201& Percent
2020 of
PM2.5 | Current
24-Hour | (2006) | Area of Design
Design | PM2.5 | Value Max
Value NAAQS
(@g/m?3) | (35
Eg/m?3)

Basin/County| PM2.5
24-Hour

Design
Value

(@g/m?3) (35
Bg/m?3)

Area of Design Value
Max

South Coast Air Basin
East San Gabriel
Valley (Azusa), South Sﬁ nglaelngr? d
Los Angeles 35 100% | Central Los Angeles 37 106 9
South San
County, and {710 Gabriel Vall
Near Road abriel valley
Central Orange Central Orange
Orange 33 94 County 33 94 County
Metropolitan Metropolitan
Riverside 35 100% | Riverside County 36 103 | Riverside County
(Mira Loma) (Mira Loma)
San Central San
Bernardino 35 100% | Bernardino Valley 36 103 | CA60 Near Road
(Fontana)
Coachella Valley
. . Coachella Valley Coachella Valley
Riverside 17 49 (Indio) 17 49 (Indio)

Bold text denotes th@eak value
* Based on FRM filter data and NAQ&@®parable FEM continuous data

##

24-Hour PM2.5 samples exceeding thetsur PM2.5 NAAQS during September 11, 203@ptember 16, 2020 at the
Central Los Angeles, Pico Rivera, Route 60 Near Rodd/lira Loma stations were removed to calculate design values;
these exceedances were caused by smoke from the Bobcat and El Dorado Fires. South Coast AQMD is preparing an
exceptional event demonstration consistent with U.S. EPA exceptional event gufdatisis event. Events with an
exceptional event demonstration that the U.S. EPA has concurred upon may be removed from the design value

determination.

Data includes exceptional events
100 percent of the NAAQS is not in violation of that stadda
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The 2018020 annual PM2.8lesign values are summarized in Tablé. Zhe Basin maximum 2043020
annual average design value was 14.2 itdirthe CA60 Near Road station (118 percent of the current 2012
annual average PM2.5 NAAQS, 12.0 | ®y/ifhisdesign value is below the former 1997 annual average PM2.5
NAAQS (15.0 pg/fy for which the Basin remains in attainment. The annual PM2.5 State standard is based on
the highest annual average over they/8ar period.

TABLEZ
20182020 PM2.5 ANNUAL DESIGALUESY BASIN AND COUNTY

Percent of
Current
(2012)
PM2.5
Annual
NAAQS
(22.0

2018;2020
3-Year High
State Annual
Area of Design Average
Value Max PM2.5
Designation
Value

Percent of
State
PM2.5
Annual
Standard
(12

Percent of
Former
(1997)

Annual
NAAQS
(15.0

3 3
BEg/m?) Eg/m?) (@g/m3)** Eg/m?)

South Coast Air Basin
South Central Los

Los Angeles 13.0 108 87 Angeles County 16.2 135
Central Orange

Orange 11.0 92 73 County 12.3 103
Metropolitan

Riverside 138 115 92 Riverside County 16.4 137
(Mira Loma)

San 14.2 118 95 | CA60 Near Road 15.4 128

Bernardino : '

Coachella Valley

. . Coachella Valley
Riverside 8.0 67 53 (Indio) 8.4 70

Bold text denotes the peak value

) Based on FRKiter data and NAAQSomparable FEM continuous data; the federal design value is based on the average of
the 3 annual averages in the period

# Value includes all exceptional events, however, removal of suspected exceptional events rekalendesign value.

# Based on combined FRM filter and continuous FEM data (federal FEM waiver is not applied to State designation value); data
includes exceptional events; the State annual designation value is the highest year ipgheriod

PM2.5 Spatial Variation

Figure 218 maps the distribution 020182020annual PM2.5lesign valuedn different areas of the Basin.
Thismap showsa peakin annual average concentrations in the Riversigetropolitanarea where transport

and secondary cherral processes are most important, as well as a secondary peak in the Central Los Angeles
area due to abundantombustionsources.
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2018-2020 PM2.5 Annual
Design Value [pga’ma]

QQ " | Salton|Sea Air Basin

FIGURE-28
SPATIAL DISTRIBUTION QBZ020ANNUALPM2.5DESIGN VALUES
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PM2.5 Trends

Figure 219 shows thetrend of the Basin 3year24-hour and annual dsign valuescompared tothe current

2006 24-hour and2012annual PM2.5 standards, for the periofl2001 through 2020 Exceedancesaused

by Bobcat and El Dorado Fireave been removed to calculathe 202024-hour PM2.5design valueThis
illustrates the significant progress toward attainment of the standards in the2@stears.Programs and
regulations aimed at reducing direatnéssions of particles as well as those that reduce gaseous emissions that
can form patrticles in the atmosphere have played an important role in reducing PM2.5 concentrékiess.
includethe national State,and regional programs designed to redumneforming emissions of VOCs and
NOx whichalso contribute to secondarfyM2.5formation.
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FIGURE-29
SOUTH COAST AIR BABSBAKPM2.5 DESIGN VALUE TRENDS 20020

PM2.5 Temporal Variation

Seasonal and dagf-week variations in PM2.6oncentrations are complex and location dependent and may
vary from year to year depending on meteorological conditions, the presence of large wildfires, residential
wood burning, and other factors. Meteorological conditions such as wind direction and,sp@eng height

and temperature play an important role in the formation and removal mechanisms of PM and its components.
PM2.5 concentrationgypicallyhave a distinct seasonal pattern in the Basin, with higher concentrations in the
late fall and winter, from Octoberto January This isin part, becausesecondary PM precursors, such as
particulate nitrates and carbonaceous partiglase more readily formed in cooler weath&Vood stove and
fireplaceusein the cool months alsincreases direct emissiomd carbon.Persistent trappingoccurs in the

cool monthsdue to nearsurface temperature inversi@iformed by the radiation of heat from the surface on

the cool nightsFigure 220 shows the Basiwide monthly averaged PM2.5 concentrations, by month fer th
years 208¢2020. The highesmonthly PM2.5 average was recorded in Septembéiichwaslargelycaused

by poor air qualityin September 202@rom the El Dorado and Bobdaires Other thanSeptemberthe highest
monthly PM2.5 averages were recordeddotoberand November followed byJanuary
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FIGURE-20
BASINWIDE MONTHLY AVERAGB2.5CONCENTRATICR2018¢2020

As shown irHgure 221, the highest number of statiolays when the PM2.8oncentration exceegld the 24

hour NAAQ$om 2018&20200ccured duringthe fall and winter seasan The high number oéxceedances

in September wasriven by high PM2.5 concentrations measured during the Bobcat and El Dorado Fires in
September 2020
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FIGURE-21

AVERAGEIONTHLY STATI@AYS EXCEEDING
FEDERA24-HOUR PM2.5 NAAQS (3R§/m?), 20182020

Figure 222 shows dayof-week variation iraverageBasinwide PM2.5 daily concentratiorisom 2018¢2020.

While there appears to be day-of-week variation, differences between days are not statistically significant
and may be due to the randomness of extreme air quality events occurring on a particular day of the week.
For example Sunday average concentrations werdluenced by extreraly high PM2.5 concentrations
measured on July 5, 2020 dueltalependenceday fireworks Wildfires can also skew dayf-weekpatterns

and maslday-of-week variationn anthropogenic PM2.5
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Figure 223 shows average PM2.5 concentration by hour of thefdam 2018;2020, based on the continuous
PM2.5 measurements using houffEM BAMsampler data. The diurnal plots are for the Basin maximum
PM2.5 monibr at Metropolitan RiversideCounty Mira Loma)as well as foCentral Los Angeles (Downtown
Los Angelés Central Orange County (Anaheim), afai the average ofall sites with continuous
measurementghroughout the Basin. In general, PM2.5 concentragion urban environments have been
shown to closely follow temporal variation in traffic density, with highest levels obseatugdg rush hours

on weekdays. Ashownin Hgure 223, PM2.5 concentratiofipeaked in the morning betweeé a.m.and9
a.m.PSTue torush hour traffic and decreased throughout the day due to decreased traffic volume, increased
wind speeds and subsequent dispersionPdfl2.5 and precursor emissiarBM2.5 can also be formed by
chemical reactions in the atmosphere, particularlytire photochemcally active, warm seasons PM2.5
concentrationsreach a secondarpeak in the evenindiours, following evening trafficand can remain
elevated ovenight when the lower nighttime temperaterinversion (particularly in colder seasons) traps the
pollutants in a shallower layer near the surface.
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FIGURE-23
DIURNAL VARIATION OF HOURLY FEM R@NEENTRATIONS818;2020

The effect of meteorology on PM2.5 concentration is more eviedrgn comparing average diurnal patterns
for different seasons (Figure2). Several factors contribute to the seasonal variability of PMhB.winter
seasoncharacterized by lower temperatures and lower mixing heigiltsng with wood burning and heat-
related emissionsresult in elevated PM2.5 levels in the evenings. Summer mamég/pically characterized
by highermid-dayPM2.5 concentrationdue to increased photochemical activity, fawvmyparticle formation.
As a resultsummerPM2.5 concenttions remain elevated after the morning rush hour traffieak and
throughmuch ofthe remainder of theday.
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DIURNAL VARIATION A¥ERAGE BASIMIDEHOURLY FEM PMZZNCENTRATIONS BY SEASON
2018;2020

PM2.5 Speciation

Analysis ofnajor chemical components of PM2.5 provides insight into the compaosition and sources of fine
particulate matter in the Basin. Currently, PM2.5 speciation samplers are deployed at four representative
f20F0A2ya Ay SIOK 27F (K 8a, Lot Angeleghd Rubidodstatiohss lategiated/ | K SA Y 3
24-hour filter samples are collected every six days and analyzed at the South Coast AQMD Laboratory.

Figure 225 showstrendsin average annual concentratisof six PM2.5 component species: elementabcan

(EC), organic matter, sulfate, nitrate, ammonium ion, and crustal mafeoia 2010;2019 Note that chta

from 2020 were not includedue to a3-month hiatus in PM.5 speciation sampling at the beginning of the
COVIBEL9 pandemic EC, sulfate, nitrate, and ammonium ion were measured directly, while organic and
crustal components were calculated from measurements of organic carbon and metal concentrations,
respectively, according to guidance for the EPA Chemical Speciation N¢B@R:

33 Air Quality Research Center, University of California, Davis. "Data Validation for the Chemical Speciation Network: A
Guide for State, Local, and Tribal Agency Validators." 2019.
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Organic Matter = 1.4 Organic Carbon

Crustal Material = 2.2 Aluminum + 2.49 x Silicon + 1.63 x Calcium + 2.42 x lron + 1.94 x Titanium

Annual median field blank organic carbon (OC) concentrations across the four site network were subtracted
from reported OC data to account for the wdthcumented positive sampling artifact caused by absorption

of gasphase OC onto filter¥. This correction method is similar to the current OC artifact correction method
used by the Interagency Monitoring of Peated Visual Environments (IMPROVE) network@8h¥° except

annual field blank median concentrations were used instead of monthly medians to increase the pool of
available field blank data. Furthermore, it is important to note that there is considetatdertainty in the
conversion factor between measured organic carbon and organic matter, which can range from just above 1
for organic matter with a composition close to pure carbon to >2 for highly oxidized organic matter. Thus, the
trend shown in Figur@-25 is an approximation assuming the average composition of organic matter in the
Basin is relatively constant.

Reported concentrations below analytical detection limits also add some uncertainty to annual average
concentrations, as the true concentratidor a measurement below the detection limit may range from zero

to the detection limit. To account for uncertainty in ndetect concentrations, annual means for each
component were calculated by substituting zero and minimum detection limit concemisafar nondetects

to calculate lower and upper limit means, respectively. As shown in FigRBec2ustal material was the only
component that was significantly affected by ndatect concentration uncertainty.

Annual mean concentrations of most compot®show a generally decreasing trend over the-year period

from 20102019 with more muted changes from 20®19. The largest decrease is observed for the EC
component, with average concentrations dropping by more thampé&entat all sites from 20160 2019.

This reduction in EC concentrations reflects the continued success of regulatory efforts to control diesel
emissions and other sources of EC in the Basin. In contrast to other components, average crustal
concentrations remained largely similaradk sites throughout this period. Crustal material is primarily derived
from windblown soil and anthropogenic sources of dust (fugitive dust, road dust, construction, etc.). These
sources are generally more difficult to control and may be exacerbateddugtt and other meteorological
conditions.

34Watson, John C., Judith C. Chow, I ! yi2ye / KSy> YR bSAf |1 ® CNIy]l O6HnndoLd
Aerosol Sampling Artifacts for IMPROVE and Other-LoS8NY b S Jaualdf thehér & Waste Management
Association(2009): 898911.

Bpilnez ' yy ad® awSOSyid /KIFy3ISa G2 GKS Latwhz9 FyR /{b hNAIY
at National Ambient Air Monitoring Conference, August 10, 2016. Available online at:
https://www.epa.gov/sites/default/files/201610/documents/recent_changes to the improve.pdf
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FIGURE-25

SOUTH COAST AIR BASIN PM2.5 SPECIATION NETWORK ANNUAL TRZRDS, 2010

(ANNUAL AVERAGE CONCENTRATIONS OF AMMONNIVRARESULFATEERUSTAL MATERIBRGANIC MATTERID

ELEMENTATARBON IRM2.5ATANAHEIM FONTANALOSANGELE®NDRUBIDOUXOPEN SYMBOLS REPRESENT YEARS
WITH<75%DATA COMPLETENERE, 74%) THE UNCERTAINTY ASSOCIATED WITH CONCENTRATIONS BELOW ANALYTICAL
DETECTION LIMITS IS REPRESENTED WITH SHADING AND NFERKERESTEEISTAL COMPQIFERTALL OTHER
COMPONENTSHIS UNCERTAINTY IS NEGLIGIBLE
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FIGURE-26

SOUTH COAST AIR BASIN PM2.5 SPECIATION NETWORK ANNUAL TRENDS OF RELATIVE CONTRIBUTION
MASS, 201€r019

(WEIGHTED ANNUAL AVERAGE OF RELATIVE CONTRIBUAMDIONIUM IQNITRATESULFATEERUSTAL MATERIAL
ORGANIC MATTERID ELEMENTAL CARBON TO TIRI5MASS AANAHEIM FONTANALOSANGELERNDRUBIDOUX
OPEN SYMBOLS REPRESENT YEARY BMIBATA COMPLETENERE, 74%).THE UNCERTAINTY ASSOCIATED WI
CONCENTRATIONS BELOW ANALYTICAL DETECTION LIMITS IS REPRESENTED WITH SHADING AND MARKER SIZE FOR THE Ci
COMPONENTOR ALL OTHER COMPONERHIS UNCERTAINTY IS NEGLIGIBLE
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Figure 226 shows the annual mean contribution of each component to measured PM2.5 mass, weighted by
total mass (i.e., days with higher PM2.5 have more influence on annual average). Organic matter was the
dominant fraction at all sites from 2012019, with estimatedcontributions ranging from 248 percentof

total mass. Ammonium ion and nitrate contributions to PM2.5 mass have generally increased frogn 2015
2019 after reaching their lowest levels around 262@15. This increasing trend is driven by both slight
increa®s in absolute nitrate and ammonium ion concentrations as well as decreasing contributions from
other species such as EC. Sulfate and crustal material contributions to total mass generally show muted
changes from 2012019, with slight increases in crustebntributions and slight decreases in sulfate
contributions observed at some sites.

Average seasonal concentrations of PM2.5 components across all sites froq2@0%%re shown in Figure

2-27. Organic matter was the dominant component in all seasonsh Bittate and EC concentrations and
relative mass contributions peaked in the winter, while sulfate concentration and mass contribution peaked
in the summer. These seasonal trends are consistent with meteorolagipattson secondary ion formation

and paticulate accumulation, as well as changes in seasonal PM2.5 emissions (i.e., residential wood burning).
Other components showed more complex seasonal patterns, reflecting the competing influences of
meteorology, atmospheric chemical processes, and enrigsatterns.

The ratio of organic carbon to elemental carbon (OC/EC) can provide further insight into the sources of organic
matter in the Basin, with lower OC/EC ratios associated with primary combustion sources (e.g., diesel and
gasoline combustion) antiigher ratios with secondary organic formation and other OC sources. As shown in
Figure 228, annual median OC/EC ratios show a generally increasing trend frongZd®™) which is
consistent with the steady decline in EC concentrations during this pefibth trend suggests that
contributions of secondary and other sources of organic matter are becoming increasingly important as diesel
emissions decrease.
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Figure 229 shows PM2.5 composition from the specmtisampler at the Rubidoux station, comparing the
2019 annual average to the average composition on the three highest mass day8123 fg/n¥) sampled

at this location. The Rubidoux station is the closest PM2.5 speciation station to Mira Loma, whidedec

the maximum average PM2.5 concentration in the Basin from 20E®) (excluding neaoad stations). On

high mass days, ammonium ion and nitrate fractions increased compared to annual average composition,
indicating that secondary ion formation (specally, ammonium nitrate) was a key driver of high PM2.5 mass

on these days.

Average PM2.5 Composition at Rubidoux, 2019 Average Composition on 3 Highest Mass Days

05 . (Average Mass = 11.8 ,ug.’m?’) 05 - (Average Mass = 26.8 ;ng.’m?’)
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FIGURE-29
PM2.5 COMPOSITION FOR ANNUAL AVERAGE AND 3 HIGHEST MASHIDRRE/ERSIDEUBIDOUX
STATION

(WEIGHTED AVERAGE RELATIVE CONTRIBUTIONS OF ORGAM I RIRE PERIONIUM IONSULFATEERUSTAL MATERIAL
AND ELEMENTAL CARBORN2.5MASS ARUBIDOUX IR019FOR ALL SAMPIEEFT PANEAND THREE HIGHEST MASS
DAYSRIGHT PANELTHE UNCERTAINTY ASSOCIATED WITH CONCENTRATIONS BELOW ANALYTICAL DETECTION LIMITS IS
REPRESENTED WHRTCHEBHADING ATHETOP OF EACH BAR

NearRoad PM2.5

On Decemer 14, 2012, U.S. EPA strengthened the NAAQS for PM2ilstianthlicedarequirement to monitor

PM2.5 concentrationgiear the most heavily trafficked roadways in large urban areas. Particle pollution is
potentially higher along these roadways as a resullioéct emissions from cars and headwyty diesel trucks

and busesSouth Coast AQMIhstalled the two required PM2.5 monitors by January 1, 2015, at locations
selected based upon the existing neaadway N@sites that were ranked higher for headwuty desel traffic.

These locations are: (1)-710, located at Long Beach Blvd. in Los Angeles County near Compton and Long
Beach and (2) GRoute 60, located west of Vineyard Avenue near the San Bernardino/Riverside County
border near Ontario, Mira Loma and ldpd. These nearoad sites measure PM2.5 daily with FRM fibbased
measurements.
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Table 28 summarizes the 2052020 annual and 2lhour PM2.5 design values from the neaiad sites and
nearby ambient monitoring stations. The 2@2®20 PM2.5 annualesignvalues from the Route 710 and
Route 60 NeaRoad sites werd 2.7 and 14.2 pg/my respectively. The nearby ambient stations in South
Coastal Los Angeles County (North Long Bettlon) and in Metropolitan Riverside County (Mira Loma
station) measured 11.1 and 13.8 pgimespectively, for the 2028020 annual design values. Thus #M2.5
annual design values of these sites for 2(A@0 indicate that the neamad sites do indeed measure higher
concentrationghan the nearby ambient stations, on average. ThesGAearroad station became the-gear
design value site for the Badior the PM2.5 annual average NAAQS beginning in 2017 when the-fiesir3
design value was available.

After removing the regulatory significant exceptional events, the 28A30 24hour PM2.5 design value is
higher at the 4710 NeafRoad than at theearby Mrth Long Beach station. However, the 2eA@&0 24hour
PM2.5 design value remains higher at Mira Loma (35 figthan at the CA&0 NearRoad site (34 pg/A).
PM2.5 24hour concentrations at the Mira Loma station are higher than the smead siteon the highest
days, potentially due to the influence of nearby residential wood burning and the influence of enhanced
secondary particle formation at Mira Loma.

TABLE-3

20182020 ANNUAL PM2.5 DESIGN VALUES ANDPR PM2.5 DESIGN VALBES HE SOUTHKDEST
AIR BASINIEARROAD SITES AND NEARBY AMBIENT STATIONS

NearRoad PM2.5 Nearby Ambient PM2.5

2018;2020 2018;2020 2018;2020 2018;2020

NearRoad Annual : 24rHour_ Ambient Annual 24-Hour

Station ; . Station

Route 710 N. R. 12.7 35 North Long 11.1 33
Beach
Route 60 N. R. 14.2 34 Mira Loma 138 35

Bold text denotes the peak value.

*  Filterbased FRM measurements aNAAQSomparable FEM measurements were used to calculate the design values

#  Data includes exceptional events.

#  24-Hour PM2.5 samples exceeding thetiur PM2.5 NAAQS during September 11, 2028ptember 16, 2020 at the Route 60
Near Road and Mira Lanstations were removed to calculate design values; these exceedances were caused by smoke from
the Bobcat and El Dorado Fires. South Coast AQMD is preparing an exceptional event demonstration consistent with U.S. EPA
exceptional event guidance for thisent. Events with an exceptional event demonstration that the U.S. EPA has concurred
upon may be removed from the design value determination.

The annual PM2.5 NAAQS is 12.0 |fgtime 24hour PM2.5 NAAQS is 35 pugm

I-710 N. R. is located dnterstate 710 at Long Beach BI. in Long Beach in Los Angeles County.

CA60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County.
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Impacts ofMeteorology on PM2.5 Air Quality

PM2.5 concentrations are influenced tatmospheric pollutant transport and dispersion. Winds and
turbulence mix air pollution with cleaner air in the atmosphere and transport pollutants out of the South Coast
AQMD jurisdiction. Rainfall and associated storms also help to reduce PM2.5 cotioastrdio analyze the
impact of meteorology on PM2.5, we constructed two indexes that quantify the influence of atmospheric
transport and dispersion on concentrations. The indexes are calculated using the following equations:

Y p 1)
° Gy
5 P 2

wherehis the mixed layer height) is the wind speed, ang is the standard deviation of vertical turbulent
velocity at a height dfi/2. G is indicative of meteorological influences on concentrations when pollutants are
vertically mixed through the mixed layer heigh® is indicative of the influence of meteorology on
concentrations when pollutants are not mixed through the mixed layer Hieighich occurs when the
receptor is near the pollution source. The expressions are based on direct plume equations in the formulation
of the AERMOD dispersion motfeln which concentrations are inversely proportional to the product of wind
speed and veical plume spread, , and, * , TY. Many simplifications have been made and thus the
expressions neglect complicating effects of the vertical structure of the mixed layer, lateral dispersion, effect
of emission release height, plume rise, terrangd buildings.

The meteorological indexes were calculated using hourly historical measurements of wind speed,
temperature, and total sky cover at several South Coast AQMD and Automated Surface Observing Systems
(ASOS) monitoring stations. The parameters , andUwere determined using the AERMET meteorological
processor and the AERSURFACE preprocessor for AERMET, which are preferred/recommended models in U.S.
9t ! Q& 3IdzA RSt Ay S a ¥ AFRMETAdstiméjtadvithe Auifaze fc@oR $efodity, (convective

velocity scalew-), andh, and AERSURFACE estimates the surface roughness fgngdthgn the relationships

v o= 1L , wherell 1@ is the von Karman constant, and 1@ 0. T1&0., taken from the

AERMOD formulation for the vertical profileslbénd, at half the mixed layer height, are used to calculate
the parameters in equations 1 and 2. During the night, when the surface heat flux is downward and no
convection existg), TU

The hourly indexes calculated using equations 1 and 2 were averaged over the four quarters of each year
during the period from 201€2021 (for 2021 only the first two quarters were calculated because quarters
three and four were unavailable at the time shilocument was written). Then the baseline indexes for each
guarter were calculated as the average of the meteorological indexes in each quarter over the periqd 2008
2021. Finally the meteorological indexes in each quarter were normalized with the baseldlex
corresponding to that quarter.

36 See equation 59 of the AERMOD model formulation docurh#ps://www.epa.gov/scram/airquality-dispersion
modelingpreferredandrecommendedmodels#aermod

37 https://ww w.epa.gov/scram/meteorologicalrocessorsand-accessonprograms
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The trend of normalized quarterly meteorological indexes is showigure 230. Both indices increased over

time at both Compton and Mira Loma (Van Buren), the stations with the highest PM2ge8&ntile values

in recent years, relative to the baseline period of 2€A020. The figureshowthat both of the dispersion
indexes were greater thah in recent yearsalthough there is significant variatiomhis means thahere was
lessdispersionand ventilationin recent years compared with the average in the baseline yeard thus
meteorological conditions were slightly favorable to higher concentrations in recent years. This shows that
the transport and dispersion related meteorological conditions in the design value period afZIPABwere

somewhat favorable to higher PM2.5 caemtrations.
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FIGURE-30

TREND OF DISPERSION INDEXHET) ANIZ{, RIGHT) AT COMPTON AND MIRA LOMA (VAN BUREN)

The next section demonstrates that the dispersion indexes of equations 1 and 2 are useful for quantifying the
influence of meteorologyon concentrations. To do this, the relationship between hourly PM2.5
concentrations measured at Mira Loma (Van Buren) and the indices was analyzed. Variability of emission rates
dominates the variation of measured PM2.5 concentrations; therefore, a mbdekbuld accommodate the
variability was required for this analysis. An empirical model using data from 2010 to 2020 was fit after
removing suspected exceptional events, with the hourly indices as independent variables and the measured

concentrations ashte dependent variable:

Dic® & p 6 wQwigmpm O 6 0 6 (3)

where PM2.5 is the measured hourly concentration &n8, Qn, Qinand Q» are empirical parameters of the
model. Qin and Qon are each sets of 24 parameters that are indexed by the hour of thehdaydQn is a set

of 12 parameters that is indexed by the month, The parameteB allows for the yeato-year decrease of
PM2.5 concentrations that is observed due to emission c#idas,Qi, and Qo allow for diurnal variation of
concentrations, which may in part be caused by emission variations over the da@,afidws for seasonal
variation of concentrations, which may in part be caused by emission variations over the yeath&td:;

and G are the dispersion indices developed in equations 1 and 2, respectively. The model in equation 3 was
fit using the nonlinear fitting function least_squares in the Python scipy.optimize package, where lower
bounds ofA, Qin, Qzn, and @, were set to a small number, the upper boundAifvas set to 15ug/m?, and the
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upper bound ofB was set to 0.05. The resulting standard error of the estimate was [14®° and the
parametersA and Bwere 10.4ug/m® and 0.05, respectively.

Monthly averages of the predicted PM2.5 were calculated using equation 3 (over theZiZperiod) and

then compared the averages with the measured monthly average PM2.5 after removing suspected
exceptional events. The measurel Yy R LINBRAOGSR Y2y (iKfé& tandp &SNF
01 AaOABIIMQO c® 67 p 6 wQ®igmp @ . This normalization process isolates

the influence ofG and G on the concentrations and thus enables us to determine theirti@iahip with the
measured PM2.5. A linear regression model fit to the monthly averaged normalized data had intercept and
slope of-8.45ug/m® (p <0.01) and 2.53 (g 0.01) and coefficient of determination & Figure 231).

The coefficient of deterination indicates that the predicted PM2.5 can explain a moderate amount of
variation of the measured monthly average PM2.5. Variability of emission rates and the influence of
atmospheric chemistry, transport, emission release heights, and terrain aliilvotet to additional variation

of the measured PM2.5. However, the dispersion index was used to isolate the contribution of several
meteorological factors on concentrations. This analysis demonstrates that the meteorological dioes

G are useful fo the purpose of determining the influence of meteorological factors that govern atmospheric
transport and dispersion on PM2.5 concentrations. This supports the conclusion that transport and dispersion
related meteorological conditions in recent years weoenewhat favorable to higher PM2.5 concentrations.

Measured Normalized PM2.5 [ug m'3]

220 I | I I I I |
4 6 8 10 12 14 16 18

Predicted Normalized PM2.5 [ug m'3]

FIGURR-31

COMPARISON OF MONTHLY AVERAGE PM2.5 PREDICTED BY EQUATION 3 WITH MEASURED VALUES
FROM 2010 TO 2020. THE LINE IS A LINEAR REGRESSION LINE

The model parameter®.» and Qn for each hour of the day are shown kiigure 232. The parameters are
related to emission rates but cannot be interpreted as emissions because the model that was used does not
account for chemistry that relates precursor emissions with PM2.5, among stheces of variability.
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FITTED MODEL PARAMETERBND Q1 FOR EACH HOUR OF THE DAY

Along with transport and dispersion, rainfélan importantmeteorological factor that affects particulate
concentrations Lower rainfall results ifess washing of road surfaces adder ground surfaces, which
reduces the natural crusting of soils that is improved by moisture. This can lead to enhanced resuspension of
fugitive dust by moving vehicles and winds. Fugitive dust can raise concentratibath PM10 and PM2.5.

More importantly, less rain reduces the natural air pollution cleansing effect of precipitation due to washout
¢ particulate matter and its precursors captured and removed by raindrops. The reduced frequency of storms
also translats to fewer days of enhanced pollutant dispersion. Without the storm systems and related winds,
there is less mixing of air pollutants with cleaner air in the atmosphere and less tra$poitutants out of

the region. The lack of windy, unstable weathenditions during storms results in longer episodes of stagnant
air when particulate pollution builds to unhealthful levels. Dry conditions also contribute to increased
frequency and intensity of wildfire events throughout the State, with resulting ing@cboth particulate and
ozone air quality.

Table 29 shows the rainfall statistics for the National Weather Service Los Angeles International Airport (KLAX)
and Ontario International Airport (KONT) meteorological stations from @B0A0. The total rainfall during
guarters 1 and 4, averaged ovéiree years at KLAX and KONT are showfigure 233 along with the trend

of 24-hour PM2.5 design values. KLAX is located on the western side of the Basin and is representative of
meteorology at the Compton monitoring station, whiclidsated11 miles away. KONSlocated towards the

center of the Basin and is representative of the Mira Loma monitoring station, which is located 9.6 miles from
KONT. The first and fourth quarters are the most important to consider, since the vast majority of the days
that exceed thefederal 24hour standard in the Basin occur during this period. This is also the time period
that the Basin typically experiences the most rainfall and more frequent storm events.
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TABLE®

TRENDS OF QUARTERS 1 & 4 RAINFALL TOTALS AND NUMBER OFRRNDAY BND KONT, 2001

2020

Quarter 1 and 4 Rainfall
Total [inches](KLAX &

Quarter 1 and 4 Rain Quarter 1 and 4 Rain

Days (KLAX) Days (KONT) KONT average)
2001 48 36 14.26
2002 30 13 4.35
2003 24 19 7.78
2004 29 28 13.66
2005 25 44 14.09
2006 26 24 6.87
2007 22 12 3.81
2008 34 33 12.53
2009 24 34 8.05
2010 47 53 19.25
2011 28 29 9.40
2012 31 33 7.17
2013 16 25 3.64
2014 21 19 8.62
2015 21 24 4.06
2016 29 32 9.19
2017 30 22 11.02
2018 21 19 6.32
2019 38 40 16.94
2020 18 21 6.15
2000- 2020 28 28 9.21

Rainfall data from National Weather Service, Los Angeles International Airport (KLAX) and Ontario International Airpprt (KONT

meteorological stationsRainfall totals are average of KLAX and K@AIf days defined a¢ S| & dZNS R NI A y.F I f ¢

X

nonm
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FIGURE-33

TREND OF SOUTH COAST AIR BASIN MAXIMHOLIRR PM2.5 DESIGN VALUES ANBAR AVERAGE
OF RAINFALL IN QUARTERS 1qVR.) AND 4 (OCJDEC.) AT KLAX AND KONT.

After the drought from 20182015, annual precipitation totals in recent years (9.80 from 2€A@&20) have

been slightly above average (9.21 from 2§B020). The average number of days with precipitation from
2018;2020 (26.2) was slightly lower than the average over 22020 (28.1). The 98percentile 24hour

PM2.5 concentrationsteadily declind through 2012, as had been seen in most years since the PM2.5
measurements started in 1999. This consistent trend of improving fine particulate air quality is associated
with the continued implemetation of PM2.5related emission reductions in the Basin.

The 20182015 average rainfall (Quarter 1 and Quarter 4) was just 5.44 inches, 59% percent of normal. The
2015 Mira Loma design value increased to 44 igim ¢ KS . | ZelajedémisgioasHconpiued to
decrease, while the lontgerm trend of steady progress seen in prior years started to reverse due to the
droughtrelated meteorological conditions.

After 2015, due to rainfall returning to neawverage levels, PM2.5 concentrations hagsumed the long
term decreasing trendThe design value in 2020 was 35 pg#fter removing exceedances caused by the
Bobcat and El Doradeires which caused high PM2cancentrationsn the fall of 2020.

As a result of the disrupted progress towardaatiment of the federal 2hour PM2.5 standard,dbith Coast
AQMDrequestedr YR G KS ! o{® 9t! I LIINRPDSRI Ay Wl ydz NBE HAM
Of FaaAFAOIGAZ2Y FNBY GY2RSNI UGS¢ (2 aaSNRAR2dzazédt gA K |
beyond December 31, 2019. Because of the failure to attain the 208®2APM2.5 NAAQS by 2Q0buth

Coast AQMD developed a Section 189(d) Plan) to address the attainment planning requirements for the Basin.
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PM10 Air Quality

In 2020, South Coast AQMD routinely monitored PM10 concentratioh8 latations in the Basin arttiree
locationsin the Coachella Valley. Of these9 &tations employed highrvolume, filterbased FRM PM10
samplers with sizselective inletsThe FRM PMliinimum sampling schedule set by U.S. EPA requires one
24-hour filter sample every sixth day. At the Riversitigbidoux, Mira Loma, and Indio stations, ther@tur

filter sample is collected once every three dégisadditional temporal resolution at thegdestoric peak PM10
locations In addition, ten stations have FEM continuous monitors, which supplement the collocated FRM
measurements at five stations and are the primary measurement at four more stations. Both FEM and FRM
instruments are used for deteriming attainment. Attainment is considered at each instrument separately,
even if they are collocated at the same statiéigure 234 shows the routingegionalPM10 monitoring sites

in the South Coast AQMJDrisdiction.
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PM10 Monitor Sites

O  Continuous & Manual (24-hr) Monitoring
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MONITORS ALSO COMPRISEIHEHCOASTAQMDSULFATENETWORK

Attainment of the 24hour PM10 NAAQS is based on the design value, which represents the avenager
of exceedances of the standard in 3ayear period. This form is not useful for analyzing trends of

concentrations over time. We therefore also use a different but related form, referred to as the concentration
based design value the sections orPM1Q

For this analysis, the concentratidmased design value is defined as the fourth highest concentration at a
monitor in a threeyear period, after simulating days without measurements. To simulate days without
measurements, each measurement is repebtdimes in each year, whege 1 € 0 &Q— ,whereQw Qwi

is the number of days in the year (365 or 3@Bis the number of measurements at the monitor, and 6 ¢ Q
rounds to the nearest integer. The concentratibased design valuean be complete or incomplete. The
value is complete if all quarters in the thrgear period are at least #&ercentcomplete or the concentration

based design value is 155 /py or larger (i.e., exceeds theederal 24-hour PM10 standard level)
Completeness is calculated by dividing the number of valid samples by the number of scheduled samples. This
methodology produces similar conclusions as the official exceedaam®ed design values buydrovides
additional context when tracking trends in measured cemrations over time. In general, concentration

based design values of 155/pgf or larger would also have exceedaruased design values that do not attain
the standard.
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The 24hour PM10 design values in 2020 are summarized by county and bagabla 210, along with the

state designation values. The federatidur standard level (155 pgfhis the exceedance level) was only
exceeded at seven stations in the Basin on nine different days from 2018 to 2020. Theselogin 24erages

were due to ligh-wind exceptional events and do not jeopardize the attainment status because exceptional
events are removed from design value calculations if they are concurred upon by U.S. EPA. The Basin has
remained in attainment of the PM10 NAAQS since 280de Bisin maximum 201@020 concentration

based design value for Z#bur PM10, without exceptional events removed, is 170 iy/M0 percent of the
NAAQS, in Metropolitan Riverside County at the Mira Loma (Van Buren) monitoring station. After removing
exceptioral events due to highvinds the maximum concentratiebased design value is 152 ugin®8

percent of the NAAQS, in East San Gabriel Valley at the Azusa monitoring station. The much more stringent
State 24hour PM10 standard (50 ugfnwas exceeded at marstations in the Basin and in the Coachella
Valley.

The Coachella Valley had eighteen days in 20080 exceeding the 2dour PM10 NAAQS, with
concentrations as high as 680 ug/at the Mecca (Saul Martinez) monitoring station, almost all of which were
dueto windblown dust and sand associated with higimd exceptional events. The Palm Springs monitoring
station only exceeded on two of those days. The FEM monitor at Saul Martinez Elementary School, in the town
of Mecca in the southeastern portion of the @balla Valley, exceeded the standard on seventeen days from
20182020, almost all related to highind events. The Coachella Valley 2A@0 concentratiorbased

design value for 2our PM10 is 204 pg/éat Mecca (Saul Martinez) after the exclusion ofeptional events

with wind speeds exceeding 25 mph in the Coachella Valley. The official design value that is used to determine
attainment is 2.0, which exceeds the PM10 NAAQS even after the exclusion of suspected exceptional events.
The other exceedanced Blecca (Saul Martinez) were also likely caused by windblown dust and sand, but
wind speeds in upwind regions were likely not high enough to entrain undisturbed natural soils, and thus
these exceedances may not be exceptional events.

38 A PM10 measurement conducted at the Long Beach Hudson monitor on July 19, 2018 resulted in an exceedance of
the 24hour PM10 standard. While South Coast AQMD staff believes that thisdatwe= does not meet the U.S. EPA

criteria for removal as an exceptional event, it was recorded on a day with heavy construction immediately adjacent to
and underneath the monitoring station, and thus is not representative of local conditions. Followitig&mast

AQMD data validation procedures, this measurement has been invalidated using the U.S. EPA Air Quality System (AQS)
null data code for Construction/Repairs in Area (AC).
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TABLE A0
2018;2020 24HOUR PM10 DESIGN VALUES BY BASIN AND COUNTY

20182020 2018&; 2018 2018;2020 | 2018;2020
PM10 2020 2020 HighState Percent
24-Hour Percent of PM10 Area of PM10 of State
Basin/County | Concentration| PM10 24-Hour Design Value| 24-Hour PM10
Based Design| NAAQS Desian Max Designation| 24-Hour
Value (150 Vv alu% Value Standard
(ng/m?) pg/m3)* (ng/m?)* | (50pg/m?)
South Coast Air Basin
East San
Los Angeles 155 (152) 100 (98) | 2.0 (0.7) | Gabriel 95 190
Valley
Central
Orange 127 82 0.3 Orange 94 188
County
Metropolitan
Riverside 170 (148) 110 (95) | 1.7 (1.0) | Riverside 134 268
County
Northwest
San San
Bernardino 117 & 08 Bernardino 95 190
Valley
Coachella Valley
. . Mecca (Saul | Insufficient | Insufficient
Riverside 274 Q04 177 32 | 5.8 R.0) Martinez) data data

Bold text denotes the peak design value after removing exceptional events

Values in parenthess are calculated after removing exceptional events. PM10 concentrations that were related Wwih@jbvents
have beerflagged for exclusion from NAAQS comparison in accordance with the U.S. EPA Exceptional Events Rule; U.S. EPA
concurrence is required for exclusion of exceptional events after submittal of supporting documentation

# A concentration ofl55 pg/n? is neededo exceed the level of the PM10 NAAQS

# The State 24our Expected Peak Day Concentration (EPDC) is a calculpded Balue after accounting for statistical outliers;
the State 24hour Designation Value is the highest concentration at or below the BRP&Ghe 3year period State data may
include exceptional eventState PM10 24our average designation value includes FRM and BAM FEM data, but not TEOM
FEM instruments since the TEOM is not a California Approved Sampler (CAS) for standard cor8fliaQdé uses TEOM
instruments to supplement FEM measurements in the Coachella Valley)

The annual PM10 design values and state designation values in 2020 are summarized by county and air basin

in Table 211. Exceptional events were removed before calculating the design valhesannual PM10 design
value for 20182020 exceeded the formeannualPM10NAAQS at Mira Loma (Van Buren), at 51 [fgio
other stations in the Basin or the Coachella Valley exceededatmer NAAQS for the 2088020 design
value. The much more stringent State annual PM10 standard (20%ug/es exceeded at most stations in
each county in the Basin and in the Coachella Valley.
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TABLE A1
2018;2020 ANNUAL PM10 DESIGN VALUES BY BNBIR@AUNTY

20182020 2018;2020 | 2018;2020
20;%%820 Percent of 3-Yr. High | Percent of
e Former State PM10 Current
Basin/County oy PM10 Area of Design Value Max Annual PM10
Vv aluge Annual Designation State
(ug/m?) NAAQS Value Standard
5 (50ug/m?) (ug/m%)* | (20pg/m?)
South Coast Air Basin
Los Angeles 33* 66 East San Gabriel Valley 34 170
Orange 27* 54 Central Orange County 28 140
Riverside 51 102 ?:";tjrr‘]’tso“ta“ Riverside 45 225
San .
Bernardino 35* 70 Central SaBernardino Valley 34 170
Coachella Valley
Riverside 38* 76 Mecca (Saul Martinez) 39 195

Bold text denotes the peak value

" All quarters do not have at least 75% data completeness
The federal annual PM10 standard was revoked in 2006

# State data may include exceptional events; State PM10 annual average designation value includes FRM and BAM FEM data, but
not TEOM FEM instruments since the TEOM is not a California Approved Sampler (CAS) for standard compliance (SCAQMD uses
TEOM instrumets to supplement FEM measurements in the Coachella Valley); State annual designation value is the highest
year in the 3year period

PM10 Spatial Variation

Figure 235 showsa contour map of the2018;2020annual PM1@esign valuaistribution in the Basin. The
highest annual PM168esign valuavas recorded in the Metropolitan Riverside County area at the Mira Loma
station with an annuatiesign value of 5uug/m?, which exceeed the revoked annual average PM10 NAAQS
(50 pg/n¥). The aeas with the highest annual PM#i@sign valuesvere generally recorded in and around the
Metropolitan Riverside County area and in the San Bernardino Valley areas, as shown in-Bigiach of
eastern Los Angeles County also saw elevatatualPM10, lut still below the former NAAQShe much
more stringentStateannual PM10 standard (20 pgfinwas exceeded in most stations in each county in the
Basin and in the Coachella Valley.
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Scale [km]
o

50

45
oast Air Basin

Mojave Desert Air Basin *

35

30

2018-2020 PM10 Annual
Design Value [p.g/m3]

25

20

Salton|Sea Air Basin

FIGURE-35

ANNUAL ARITHMETIC MEAN PMigr3) FOR 20120269

PM10 Trends

Figure 236 shows the trend for the period betweer®95and20200f the concentratiorbased24-hour PM10
design valugi.e., the fourth highest 2dour average PM10 concentration in three yeaagy the annual
PM210design valudor the BasinThe Basi@ 24-hour PM10 concentratiofbased design valueasremained
below the federal PM1ODAAQSevel (150 pg/n?) since 2003and U.SEPA finalized a clean data finding in
2013.The Basi@ annual average concentratiomas belowthe level ofthe revoked federal annual PM10
standardin 2011but has since remained above thstandardat one location (Mira Loma)

39 This map avoids extrapolating PM10 design values and therefore only shtewsiated PM10 design values

between regulatory monitors
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PM10 Temporal Variation

Exceedances of the Z@bur PM10 federal standard in the Basin have becomgeasinglyare in recent years.

In fact, the only exceedances in the Basintfar pastdecade havédeen associated with exceptional events,
such as higlwind natural events or cultural events (Independence Day fireworks). As a consequence,
variations in exceedancesd the State24-hour PM10standard are considered here for the seasonal and day
of-week patterns in the Basin.

Figure 237 shows the number of days in each month exceeding3tegte standard at one or more Basin
locationsfrom 2018¢2020. Overall, the gretest number of exceedances of tistatestandard occurred in the
summer months. This is consistent with previous analyses of seasonal variations in PM10 showing that the
monthly average PM10 concentrations and the monthly average number of days excdeditgtestandard

tend to peak in summer and fall in the inland valley a@zhe Basin where PM10 concentrations are highest.
Higher summertime PM10 concentrations can be attributed to elevated wind spaed lower relative
humidity that both enhancevind-drivenresuspended particles. Due to the higher number of exceedances in
the inland valleys, the pattern for the Basin is more similgpatierns forindividual sites in the inland valley
areas. Howeverjn the South Coastal Los Angeles County area (Long Beach), monthly average PM10
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concentrations and the average number of days exceedingthgestandard show different monthly trends
with highest concentrations recorded in the late fall and winter manth

Figure 238 shows the monthlyaverage concentratiofor stations in two areas, Metropolitan Riverside County
(RiversideRubidoux) and Souttest Coastal Los Angeles CourtAg. As was found in the previous analyses,
PM10 concentratioatend to be highein the summer and fall months in the inland valley areas, dis
remain relativelyhigh in the late fall and winter months in the coastal areas. Most of the coastal high values
occur at that time due to windblown dust from the strong, offshore Santawimds that occur in the fall and
winter. While most PM10 events in the South Coast Air Basin are caused by regional wind lecalired
monsoonal storm activities in the late summer and early fall can contribute to elevated PM10ifesetae
years
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Figure 239shows averagdhourlyPM10 concentrations for each hour of the day202(Q includingthe entire
Basin(average of measurements BREM instrumentsand averagedor select monitoring stations in each of
the counties in the BasiThemorningconcentrationpeakis likely the rgult ofmorning rushhour traffic. As
the day progresses and temperature increases, tdmperature inversionbase rise and vertical mixing
increass, resulting in a decrease in PM10 concentratiomBe morning peak iwllowed by the seconary
PM10peakaround3 p.m.PSTikely associated with the evening rush hour traffiod higherafternoon wind
speed and surface friction velocity which increase windblown dust emissions
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Carbon Monoxide (CO)

CO Air Quality

In 220, ambient CO concentrations were monitored 28 locations throughout theSouth Coast AQMD
jurisdiction, including one st@n in the Coachella Valley and two neaad monitors. Figure-20 shows the
locations ofroutine ambient CO monitoring sites in t®uth Coast AQM[Drisdiction.
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B CO Monitor Sites
[ | Air Basins in South Coast AQMD Jurisdiction
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SOUTH COARIR QUALITY MANAGEMENT DISTEXRBON MONOXIDE AIR MONITORING LOCATIONS

Tables 212 and 213 summarize the2020 1-hour and 8hour average CO maximum concentrations 2020

design values by air basin and county2020, no areas exceeded the CO air quality standards, including the
near-road stations. The highest ambient station concentrations ofwe@e recorded in the areas of Los
Angeles County, where vehicular traffic is dense and weak nighttime drainage flows transport CO from
surrounding areas under relatively stagnant conditions ¢ K S -héué ang @ur @0 maximum
concentrations (4 ppm and 31 ppm, respectively) and design values8(Bpm and2.9 ppm, respectively)

were both recorded in the South Central Los Angeles County\Atieile maximum CO values or design values
were not recorded at nearoad monitors,nearroad concentrations were often higher than the nearest
ambient stations.

All areas 6 the Basin have continued to remain below the federal standard level since 2003. U.S. EPA
redesignated the Basin to attainment of the federal CO standards, effective June 11, 2007. There have also
been no exceedances of the Stage 1 episode (federal #ed) (8K 2 dzZNJ | GSNIF IS / h x wmp LI
The CO concentratiorigve also remainedell below the State standards.
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TABLE A2
2020 MAXIMUM IHOUR CO CONCENTRATIONS AND 2020 DESIGN VALUES BY BASIN AND COUNTY

Meoe 20192020 | Percent of Eercen of
: CO Hour OO oy s ©L o)y Area of Design Value Max State
Basin/County | ayerage | D©Sign Value | NAAQS Standard
(ppm) (35 ppm)
(ppm) (20 ppm)
South Coast Air Basin
Los Angeles 45 3.8 11 gg‘ﬂ‘tyce””a"‘s Angeles 19
Orange @ j4t s 2.5 7 North Orange County 13
4 a
N.R.) (2.5att5N.R.) (7 (13)
Riverside 1.9 1.8 5 Metropolitan Riverside 9
County
San _ 1.9 2.2 6 Central San Bernardino 11
Bernardino (1.5at}10 | (L.5attl0 @) Valley @)
N.R.) N.R.)
Coachella Valley
Riverside 0.8 0.8 2 Coachella Valley 4

Bold text denotesSouth Coast AQMmBaximum; 45 and $10 nearroad monitors are shown in parenthes
The thour CO design value is the highe%tlaghest daily maximum-tour average concentration at the most polluted
station in atwo-yearperiod.
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TABLE A3
2020 MAXIMUM 8HOUR CO CONCENTRATIONS2BRICDESIGN VALUES BY BASIN AND COUNTY

Percent
2020 of
CO8-Hour CO 8
Design Value | Hour
(Ppm) NAAQS
(9 ppm)

Percent of
CO 8Hour
State
Standard

(9.0 ppm)

2020
Maximum
CO 8Hour

Average

(ppm)

Area of Design Value Max

Basin/County

South Coast Air Basin
South Centralds Angeles

Los Angeles 3.1 29 32 County 32
2.0 1.8

Orange 20 20

J (2.0att5 (1.8att5 (20) I-5 Near Road (20)
N.R.) N.R.)
: . Metropolitan Riverside

Riverside 15 15 17 County 17

San . 1.4 1.4 16 Central San Bernardino 16

Bernardino (1.2at+10 | (1.1attl0 12) Valley 12)
N.R.) N.R.)

Coachella Valley

Riverside 0.5 0.5 6 Coachella Valley 6

Bold text denotesSouth Coast AQMmBaximum; 45 and #10 nearroad monitors are shown in parenthes
The 8hour CO design value is thedhighest daily maximum-Bour average concentration at the most polluted station in a

two-year period.

Near-Road CO

On August 12, 2011.S. EPA issued a decision to retain the existing NAAQS for CO, determining that those
standards provided the requirelgvel of public health protection. However, U.S. EPA added a monitoring
requirement for neatrroad CO monitors in urban areas with population of 1 million or more, utilizing stations
that would be implemented to meet the 2010 N@earroad monitoring requirements. The two CO monitors

are at the 15 NearRoad site, located in Orange County near Anaheim, and1BeNearRoad site, located

near Etiwanda Avenue in San Bernardino County near Ontario, Rancho Cucamonga and Fontana.

Near-road CO measurements began at these two locations in late December 2014. From that time to the end
of 2020, the data shows that while the neapad measurements were often higher than the nearest ambient
monitors, as would be expected in the neaad environment, they did not exceed the levels of thédur

or 8-hour CO NAAQS. Tableg§2and 215 compare the available neabad measurements for annual peak
1-hour and 8hour CO, respectively, to the comparable measurements from the nearby ambieminstati
Anaheim and Fontana. The form of the CO standard is that the peak concentration is not to be exceeded more
than once per year. The tables include the design value, which is the second highest CO concentration in a
single yeaat an individual statia.

The 2020 nearroad peak lhour CO concentration w4 ppm, measured at the-3 NearRoadsite, while
the peak 8hour CO concentration was@ppm at the 110 NearRoad site, both well below the respective
NAAQS levels (35 ppm and 9 ppm, respectivély®. 2@0 I-5 nearroad CO design values were higher than
those of the nearest ambient statiofAnaheim)for both federal standardsi/hile the 10 nearroad design
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values were comparable to the nearest ambiestation (Fontang)South Central Los Angeles (Compton)
continues to be the station with the higheS0design values ithe Basin

TABLE 24

MAXIMUM AND SECOND HIGHESIDUR CO CONCENTRATIONS AT SOUTH COAST AIR BASIN NEAR
ROAD SITES AND NEARBGIONASTATIONR01&2020

NearRoad Sites CO Nearby Ambient CO
2" Maximum 2" Maximum

1-Hour CO 1-Hour CO

Ambient
Station

I-5N. R. 27126 | 24 | 27 | 23| 2.1 |Anaheim 2312423 ]22|24) 21

[-10 N. R. 16| 15| 15| 15 | 14| 1.5 |Fontana 1927|1716 | 22| 15

Bold text denotes maximum concentration between neaad and nearby ambient stations.
I-5 N. R. ifocated on Interstate 5 at Vernon St. in Anaheim in Orange County.
I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County.

TABLE A5

MAXIMUM AND SECOND HIGHESID8BR CO CONCENTRATIONS
AT SOUTH COAST AIR BASIN NEMESITES AND NEARBEGIONASTATIONS01&,2020

NearRoad Sites CO Nearby Ambient CO

Peak 24 Maximum 2" Maximum
NearRoad 2l 8-Hour CO Ambient
8-Hour CO (ppm) Station

Station

I-5N. R. 22| 16 | 20| 20 | 1.5 | 1.8 |Anaheim 19|13 |17]18|13]|16

FMION.R. | 13| 1.1 | 12 | 1.3 | 1.1 | 1.1 |Fontana 1110 11|11 |10| 11

Bold text denotes maximum concentration between neaad and nearbyambient stations.
I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County.
I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County.
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Nitrogen Dioxide (N&)
N Air Quality
In 2020, ambient NQ concentrations were monitored at 27 locations throughout t8euth Coast AQMD

jurisdiction, including one station in the Coachella Valley and four-resat monitoring stations. Figure4l
shows thelocations ofroutine ambient N@monitoring sites in tk South Coast AQMDrisdiction.

B NO2 Monitor Sites
[ | Air Basins in South Coast AQMD Jurisdiction
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FIGURE-21

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT NITROGEN DIOXIDE AIR MONITORING LOCATION
IN 2020

The current thour average NENAAQS (100 ppb) was exceeded on one d&p20 at the CA60 near road

site in San Bernardino Countylowever, the 98 percentile form of thestandardwas not exceeded and the
2018;2020design value is not in violation of the NAAQS. Although the Basimtsainment of State and
federal standards, NQs still of concern, since oxides of nitrogen (NOXx) are precursors to both ozone and
particulate matter. Further control of NQvill be required to attain the ozone and particulate standards.

The Basin hasot exceeded the federal annual standard for2N@053 ppm or 53 ppb) since 1991, when the
Los Angeles County portion of the Basin recorded the last violation of that standard in ttie tdag. No
State NQ standards were exceeded in 20 Tables 216 and 217 summarize the 2P0 ambient station

maximum thour and annual average concentrations of-¥ air basin and county, in comparison to federal
and State standards. The neaad NO2 data is summarized further below.
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TABLE A6
2020 MAXIMUM IHOUR K. CONCENTRATIONS AND 20080 DESIGN VALUES BY BASIN AND COUNTY

Percent
2018;2020 of
NG, 1-Hour | NG 1-
Area of Design Value State Hour

2018 Percent
2020 of

NG 1- NG 1-
Hour Hour

2020
Maximum
NG 1-

Basin/County| Hour Design NAAQS Max Designation| State

Value Standard

(ppm) (0.18
ppm)

Az’ergge value | (100
PP (ppb) ppb)

South Coast Air Basin

Los Angeles 90.3 81 81 I-710 Near Road 0.100 56
Orange 70.9 53 53 I-5 Near Road 0.060 33
Riverside 66.4 52 52 '\C"gltjrr?t‘;,o”ta” Riverside | ¢ gg0 33
san 101.6 74 74 | CAB0 Near Road 0.090 50
Bernardino

Coachella Valley

Riverside 47.4 34 34 Coachella Valley 0.040 22

Bold text denotes the peak value

The Thour NQ design value is the annual®®ercentile daily maximum-hour concentration, averaged over 3 years at a station
Although the maximum-hour concentrations exceeded the standard on one day, tHe@8centile form of the design value
did not exceed the NAAQS
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TABLE A7

2020 MAXIMUM ANNUAL AVERAGE: RONCENTRATIONS AND 20080 DESIGN VALUES
BY BASIN AND COUNTY

2018:2020 | Percent of

NGO, Annual NG,
State Annual

Designation| State

2020 220012% Percent of
Maximum NG
NG Area of Design Value

Basin/County| Annual ' Max Valu¢ | Standard

Average

o) (ppm (0.030

ppm)

South Coast Air Basin

Los Angeles | 0.0223 0.023 43 710 Near Road 0.023 77
Orange 0.0188 0.019 36 I-5 Near Road 0.020 67
Riverside 0.0136 | 0.015 28 g"ggr?tso”ta” Riverside | 014 47
san 0.0291 | 0.029 55 | CA60 Near Road 0.030 100
Bernardino

Coachella Valley

Riverside 0.0066 0.007 13 Coachella Valley 0.007 23

Bold text denotes the peak value
The annual Ng@design valués theannual average of the quarterly averages, averaged over 3 years at a station

Near-Road NQ

With the revised NONAAQS in 2010, neanad NQ measurements were required to be phased in for larger
cities. The four nearoad monitoring stations are: (16 NearRoad, located in Orange County near Anaheim;
(2) F710 NearRoad, located at Long Beach Blvd. in Los Asgabeinty near Compton and Long Beach; (3) CA
60 NearRoad, located west of Vineyard Avenue near the San Bernardino/Riverside County border near
Ontario, Mira Loma and Upland; and (4)0 NearRoad, located near Etiwanda Avenue in San Bernardino
County nea Ontario, Rancho Cucamonga and Fontdhzen with the addition of the neapad sites, all of
the standards remain in attainment. There have been exceedances of the geak $tandard, at the-710
nearroad station in 2017, and the @® nearroad in D20. However, the 98 percentile value has not
exceeded the standard. Tablesl and 219 show that while the nearoad stations haveecordedhigher

NQ: concentrationghan nearby stations, thego notviolate federal standards.
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TABLE A8

MAXIMUM AND 98TH PERCENTIHEAUR N@CONCENTRATIONS
AT SOUTH COAST AIR BASIN NEMD SITES AND NEARBGIONASTATIONS0182020

NearRoad Sites NO2 Nearby Ambient NQ

Annual Peak 98" Percentile Annual Peak 98" Percentile
1-Hour N 1-Hour N Ambient 1-Hour N 1-Hour N

NearRoad
Station (PpDb) (Ppb) Station (Ppb)

2018 2019| 2020| 2018| 2019| 2020 2019 2020

I-5N. R. 61.7|59.4| 69.9| 55.8| 50.4 | 52.6 |Anaheim 66.0| 59.4| 70.9| 54.5| 49.2| 52.1

[-720N. R.|{ 90.3| 97.7 | 90.3| 79.1| 78.3| 79.1 |Compton 68.3| 70.0| 72.3| 55.6 | 52.8 | 60.5

CA60N.R| 79.4|87.7|101.6| 71.3| 73.9| 78.0 |Upland 58.7|57.9(55.4|48.9| 46.4| 44.8

I-1I0N.R. | 88.3|86.3|94.2|67.7| 70.5| 75.1 |Fontana 63.0| 76.1| 66.4| 55.9| 57.7 | 57.9

Boldtext denotes maximum concentration between neaad and nearby ambient stations.

N/A = data not available (monitoring not started).

The thour NO2 NAAQS is 100 ppb.

I-5 N. R. is located on Interstate 5 at Vernon St. in Anaheim in Orange County.

I-710 N.R. is located on Interstate 710 at Long Beach BI. in Long Beach in Los Angeles County.

CAB0 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County.
I-10 N.R. is located on Interstate 10 at Etiwanda Av. in Onta$@an Bernardino County.
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2019 AND 2020 ANNUAL NOONCENTRATIONS AT SOUTH COAST AIR BASIN

NearRoadStation

TABLE A9

NEARROAD SITES AND NEARBGIONASTATIONS

NearRoad NO2

Annual Average
NO2(ppb)

Ambient
Station

Nearby Ambient

NO2

Annual Average
NO2(ppb)

I-5N. R. 20.8 | 19.2 | 18.8 | Anaheim | 13.7 | 12.7 | 13.3
[-710 N. R. 223 | 22.8 | 223 | Compton | 15.0 | 14.1| 14.5
CAG60 N. R. 304 | 29.0 | 29.1 | Upland | 14.7 | 14.0| 13.9
[-10 N. R. 27.2 | 27.6 | 28.7 | Fontana | 18.3 | 14.3 | 14.9

Bold text denotes maximum concentration between neaad and nearby ambient stations.

N/A = data not available (monitoring not started).
The annual average NO2 NAAQS is 0.053 ppm, or 53 ppb.

I-5 N. R. is located on Interstate 5\&rnon St. in Anaheim in Orange County.
I-710 N. R. is located on Interstate 710 at Long Beach BI. in Long Beach in Los Angeles County.
CA60 N.R. is located on California Route 60 west of Vineyard Av. in Ontario in San Bernardino County.
I-10 N.R. is loted on Interstate 10 at Etiwanda Av. in Ontario in San Bernardino County.
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Sulfur Dioxide (S

SQ Air Quality

In 2015, ambient sulfur dioxide was measuredi@itr Basin locations. Figure42 shows thelocations of
routine ambient S@monitoring sites in thesouth Coast AQM[Drisdiction.

B SO2 Monitor Sites
[ | Air Basins in South Coast AQMD Jurisdiction

oS
159-0') o

Los Angeles-North Fontana
Main Street

Rubidoux

LAX Hastings

South Coast
Coachella Valley

Coachella Valley

0 12.5 25 t 50 Miles

L l I 1 I I l ] | City of Riverside, County of Riverside, California State Parks, Esri, HERE, Garmin, FAO, NOAA, USGS, Bureau of Land Management, EPA, NPS

FIGURE-22

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT SULFUR DIOXIDE AIR MONITORING LOCATIONS
2020

Based on the review of the $&andards, U.S. EPA established tHolir SQ standard to potect the public

health against shorterm exposure. The level of theHbour average standard was set at 75 ppb, effective
August 2, 2010, revoking the former annual (0.03 ppm) andhd# (0.14 ppm) federal standardblo
exceedances of federal or Statestlards for sulfur dioxide occurred in 2020, or in any recent year, at any of
the four South Coast AQMD ambient monitoring locations. The annual ahd@4federal standards were

last exceeded in the 1960s and State standards were last exceeded in 189@hTsulfur dioxide
concentrations remain well below the standards, sulfur dioxide is a precursor to sulfate, which is a component
of fine particulate matter. Table-20 summarize the 2020 maximum -hour concentrations of Sy air

basin and county. Sulr dioxide was not measured at any of the Orange County or Coachella Valley sites in
2020. Historical measurements and source emission profiles show that expected concentrations in the Orange
County or Coachella Vallexould be well below State and feddratandards.
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TABLE 20

2020 MAXIMUM IHOUR SOCONCENTRATIONS AND 20080 DESIGN VALUES
BY BASIN AND COUNTY

2020 Percent of
Maximum é?ll?:a%i? Percent of SQ 1-Hour
: SQ1- . SQ 1-Hour | Area ofDesign State
Basin/County Hour %2?&%” NAAQS | Value Max Standard
Average o) (75 ppb) (0.25 ppm =
(Ppb) o 250 ppb)
South Coast Air Basin
Southwest Coastélos
Los Angeles 6.0 4 5 AngelesCounty 2
North Coastal Orange
Orange N.D. N.D. N.D. County N.D.
. . Metropolitan Riverside
Riverside 2.2 2 3 County 1
: Central San Bernardino
San Bernardino 2.5 2 3 Valley 1
Coachella Valley
Riverside N.D. N.D. N.D. Coachella Valley N.D.

Bold text denotes the peak value
N.D. = No DataHistorical measuremeniand lack of emissions sources indicate concentrations are well below standards
The thour SQdesign value is the annual®®ercentile Thour daily maximum concentration, averaged over 3 years at a station

Sulfates (SQ?%)

Sulfates, asmeasured fromFRMPM10filters, were sampled atsevenstations in2020 in the South Coast
AQMDjurisdiction, includingone location in the Coachella Valley. Since thdfates areanalyzed in the
laboratory from the collected 2iour PM10 filters, sulfateneasurements are only conducted at locations in
the FRM PM10 monitoring networkleasurements are conducted in CentrablAngelesSouth Coastdlos
AngeleCounty East San Gaikt Valley, Central Orange County, Metropolitan Riverside County, the Coachella
Valley,and Central San Bernardino Vall&amples are collecteglverythird dayat stations in Metropolitan
Riverside County and the Coachella Vadleg every sixtldayat al other stations

In 2020, the Statstandard of24-hour PM10sulfates (25 pg/n?) was not exceeded anywhere in the Basin or

the Coachella Valley, nor has it been exceeded since 1990. The peak Basin sulfate concentration of 5.2 pg/m
(21 percent of the Sta standard) was measured in Metropolitan Riversiitrinty There is no corresponding
federal standard for sulfates. Maximum-Béur concentrations and-gear maximum State designation values

by air basin and county are summarized in Takk.2
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TABLE 21

2020 MAXIMUM 24H0OUR AVERAGE CONCENTRATIGNBBYLFATES
BY BASIN AND COUNTY

2020 20182020
Maximum SQ?% 24-Hour
SQ?% 24- State

2020
Percent of
SQ? State

Basin/County Hour Designation Area ofMax
Average Value (géaﬂgfnr%
(Hg/m?) (Hg/m?)

South Coast Air Basin

Metropolitan Los Angeles

Los Angeles 3.3 6.9 28 County

Orange 3.3 4.2 17 Central Orange County
Riverside 5.2 4.2 17 Metropolitan Riverside County
San Bernardino 3.0 4.6 18 Central San Bernardino Valle]

Coachella Valley

Riverside 2.7 2.6 10 Coachella Valley (Indio)
Bold text denotes the peak value

Lead (Pb)

Current Lead Air Quality

Lead (Pb), as analyzed from Total Suspended Particulate (TSP) samples, was measwetaatbient
locations and an addition&bur sourcespecificstationsin the Basinin 2020.Figure 243 showsthe locations
of ambient and sourcepecific lead monitoring sites in ttf&outh Coast AQMJurisdiction.
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A |ead Monitor Sites
[ | Air Basins in South Coast AQMD Jurisdiction
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(South)
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I l l l I I l l l City of Riverside, County of Riverside, California State Parks, Esri, HERE, Garmin, FAO, NOAA, USGS, Bureau of Land Management, EPA, NPS

Coachella Valley

FIGURE-23

SOUTH COA&IR QUALITY MANAGEMENT DISTREGIONAAND SOURGEPECIFIC LEAD)(P
AIR MONITORING LOCATIONZ020

Based on the review of the NAAQS fead, U.S. EPA established the current standard of 0.153fgma

rolling 3month average, effective October 15, 2008. There have been no violations of the lead standards at
South Coast AQMDpopulationbased ambient air monitoring statiorsnce 1982, primarily as a result of
removal of lead from gasoline. However, monitoring at two stations immediately adjacent to stationary
sources of lead recorded exceedances of the current standard in Los Angeles County over¢R6@D e

period. Tlese data were used for designations under the revised standard that also included new
requirements for neassource monitoring. As a result, a nonattainment designation was finalized for much of
the Los Angeles County portion of the Basin when the curtamidsrd was implemented.

Table 222& dzY Yl NA T §& @ KS -mdnth foliihg averafe IEakl Yodrentrations recorded in 2020
and in the 20182020 design value period, by county. The current lead concentrations in Los AGgaldy

are now well below tB NAAQS, including at sourogented locationsvhere the maximum 3month rolling
averagerecorded from 20182020 was 40 percent of the NAAQIBvel More recent leadconcentrations
measured asourcespecific locations have been even lower due in partiplementation of stricter &uth
CoastAQMD rules for these sources. The peaké@th average in 2020 (0.02 pgfwas only 13 percent of
the NAAQSLead concentrations measuréua the other three counties in the Basin have also remained well
below the NAAG. The lesstringent State 3@lay standards for lead were not exceeded in any area of the
South Coast AQMurisdictionin 2020, or in recent years.

The2018;2020design values are all less than the NAAdQSvever, filterbased measurements for lead from
March 28, 2020 to June 26, 202@re not collectedlueto the COVIEL9 pandemic.Thus, the values for 2020
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are considered invalid since they fd&ta completeness requiremest It will not be possible to request
redesignation as attainment untihere are threeconsecutivecomplete years of datavhich wouldbe after
2023 South Coast AQMPlans to petition the EPA for redesignation as attainment for lead after data
completeness requirements are met.

TABLE 22

2020 MAXIMUM 3MONTH ROLLING AVERALEAD ( CONCENTRATIONS
AND 20182020 DESIGN VALUES BY BASIN AND COUNTY

201&;
2020 Percent
VD | MaxPb | of 2020 | Percent
3-Month | 3Month | Current Max Pb | o e pp
Basin/County Rollin Rolling Pb Area ofDesign Value Max | 30-Day Standard
9 Average | NAAQS Average
Average : (1.5
(@g/m3 Design (0.15 (@g/m3) Bg/m3
) Value @g/m3) )
(@g/m3)
South Coast Air Basin
Los Angel€s 0.02 0.06 40 Metropolitan Los Angeles | 0.025 4
Orange N.D. N.D. N.D. N.D. N.D. N.D.
: : Metropolitan Riverside
Riverside 0.01 0.010 7 County 0.016 1
San Central San Bernardino
Bernardino 0.01 0.01 7 Valley 0.010 1
Coachella Valley
Riverside N.D. N.D. N.D. Coachella Valley N.D. N.D.

Bold text denotes the peak value

N.D. = No Data. Historicaeasurements and emissions profiles indicate concentrations would be well below standards

* Fiter-based measurements for lead from March 28, 2020 to June 26, 2020 have limited availabitaytttes€OVIEL9 pandemic
As a result, none of the values pented here meet EPA completeness criteria except for the-searce ATSF station.

" The maximum 3nonth average design value was measured at a#searce station in Los Angeles County (Uddelholm)
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Overview of Coachella Valley Air Quality

In 2020 South Coast AQMmonitored air quality athree routine locations in the Riverside@nty portion of

the Salton Sea DedeAir Basin (SSAR)] withinthe Coachella Valley. Figurel3hows a map of the area and
topography.A longterm monitoring station (Palm Springs) is located immediately downwind of the densely
populated South Coast Air Basin (Basgecondong-term station (Indio) is located further downwind in the
Coachella Valley. melatively newmonitoring station has also been operational in the community of Mecca at
the Saul Martinez Elementary School to measure PM10, with a continuous TEOM insteunddiker-based
measurements and hydrogen sulfidg(H.S), a gas emittedaturally from the Salton Sea that causes strong
odors at times. The Mecca station is in the southeastern Coachella Valley, a few miles from the northern shore
of the Salton Sea\dditional continuous & monitoring iglsoconducted at the northern shore of the Salton
Seain a sparsely populated area

Salton Sea

JEE CeoEe. Earhstar Geopraphics. CNESiAirs = D3 NeuN

FIGURE-2
LOCATION AND TOPOGRAPHY OF THE COACHELLA VALLEY PLANNING AREA

(THESAN GORGONIBASYAKABANNINGPASS IS THE WESHAST PASS BETWEEN THE MOUNTAINS NBARNING
AIRPORT AIR MONITORING STATION THAT LEADS FEIMHABEASTAIRBASIN INTO THEDACHELLYWALLEYSOUTH
COASTAQMDAIR MONITORING STATIONBMAMSPRINGS INDIQ ANDMECCA ARE SHOWN WITHINGOHEHELLYALLEY
BOUNDARIES

Current Air Quality Summary

Federal andtatestandards for PM2.5, carbon monoxide (CO), and nitrogen dioxidg (e not exceeded
in the Coachella Valley i2020 nor was theState standard forsulfates However, the Coachella Valley

I1-3-
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exceededState and federal standards for both ozone and PMHXMXhough most of the NAAQS PM10
exceedances were due to highind exceptional events

In 2020, the 2015 &ghourozonefederal standard (0.070 ppm) was exceeded in the Coachella Valkydays

(13 percentof the year), while theevised2008 (0.075 ppm) andevoked1997 (0.08 ppm) -Bour standards
were exceeded 088 and5days, respectively. The maximurm8ur ozoneconcerration was 0094 ppm (134,

125 and 112 percentof the 2015, 2008 and 1993zone standards, respectively). The former 197$dur
federalozonestandard level{.12 ppm) was not exceeded in the Coachella Valle30R0 with a maximum 4

hour concentration of A2 ppm. Ozoneconcentrations in the Coachella Valley, and the number of days
exceeding the federa&8-hour ozonestandards, are greatest in the late spring and stenmmonths, with no
exceedances during the winteFhe Palm Springs station consistently has more days above the federal and
Stateozonestandards each year than the Indio station.

PM10 concentrations irhie Coachella Valleaxceededhe 24-hour PM1ONAAQS o8 daysfrom 2018;2020,
with concentrations as high as 680 pg/at the Mecca (Saul Martinez) monitoring statiddmost all ofthese
exceedances wereaused bywindblown dust and sand associated with higind exceptional eventsThe
number of exeedances recorded at individustitionsranged fromtwo exceedances a@alm Springso 17
exceedances dflecca (Saul MartinezThe Coachella Valley 2@P®20 concentratiorbased design value for
24-hour PM10 is 204 pg/fnat Mecca (Saul Martinez) aftehe exclusion of exceptional events with wind
speeds exceeding 25 mphhdexceedancéaseddesign valueahat is used to determine attainment is 2.0
average estimate@éxceedanceswhichis abovethe PM10 NAAQEL.0 average estimated exceedane®en
after the exclusion obuspected exceptional eventSther exceedances at Mecca (Saul Martinez) were also
likely caused by windblown dust and sand, but wind speeds in upwind redpomst meet the U.S. ERAteria
for a highwind exceptionalevent*® and thus these exceedances may not be exceptional events.

Thenumber ofdays exceedinfgderalair quality standardat Coachella Valley air monitoring station2020
are shown in Figure-3, separated by air quality index categofjigure 3 shows the Coachella Valley&ar
(2018;2020 design values, as pEmtages of the current and revoked federal standards.

4025 mph is the wind thresholéstablished by the U.S. EPA for which winds are strong enough to entrain undisturbed

natural soils
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[ Unhealthy for Sensitive Groups
I Urhesithy
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FIGURE-2

2020 EXCEEDANCES IN COACHELLA VALLEY BY AIR QUALITY INDEX (AQI) CATEGORY

(DAYS EXCEEDING FEDERAL STANDARD BY MARQIRBE®ORDED IN TBEACHELLYALLEYNOTE THAT SULFUR DIOXIDE IS
NOT MONITOREAT ANY STATION IN TRRACHELLYALLEY
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150%

Federal Standard

Design Value, as Percent of Standard

2015 2008 1997 1979 2006 2012 1997 1987 1987

8-Hour 8-Hour 8-Hour 1-Hour 24-Hour Annual Annual  24-Hour  Annual

Ozone Ozone Ozone Ozone PM2.5 PM2.5 PM2.5 PM10 PM10
(Revised) (Revoked) (Revoked) (Revised) (Revoked)

FIGURE-3
COACHELLA VALLEYEZR (2(82020) DESIGN VALUES AS PERCENT OF FEDERARBTANDA

(PM10FLAGGED EXCEPTIONAL EVENTS ARE ERCTEREPORTING DOCUMENTATION AMBP ACONCURRENCE IS STILL
NEEDEINOTE THATOOPERCENT OF THEDERABTANDARD IS NOT EXCEEDING THAT STADBRIRER SHADING INDICATES
CURRENMOSTFSTRINGENYAAQP

Attainment/Nonattainment Designations

The current NAAQ&d CAAQSvith attainment designations for the Coachella Valle presented in Tabde
3-1and 32, respectively
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TABLE3Q
NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS) ATTAINMENT STATUS
IN THECOACHELDAALLEY

(1979)1-Hour (0.12 ppmj Attainment (attaiiigilzzlgijz 013)
Ozone (2015)8-Hour (0.070 ppm) | Nonattainment (Severd5) 8/3/2033
©) (2008)8-Hour (0.075 ppm) | Nonattainment (Severé5) 7/20/2027
(1997)8-Hour (0.08 ppm) Nonattainment (Severé5) 6/15/2024
(2006)24-Hour (35 pg/n¥) Unclassifiable/Attainment N/A (attained)
PM2.5 (2012)Annual (12.0 pg/nd) Unclassifiable/Attainment N/A (attained)
(1997)Annual (15.0 pg/n¥) Unclassifiable/Attainment N/A (attained)
PM1C (1987)24-hour (150 pg/nt) Nonattainment (Serious) 12/31/2006
Lead (Pb) (2008()3;%0:;?;%Rolling Unclassifiable/Attainment sz::iisr:ieanbtle/
(1971)1-Hour (35 ppm) Unclassifiable/Attainment N/A (attained)
<0 (1971)8-Hour (9 ppm) Unclassifiable/Attainment N/A (attained)
f (2010)1-Hour (100 ppb) Unclassifiable/Attainment N/A (attained)
N (1971)Annual (0.053 ppm) Unclassifiable/Attainment N/A (attained)
(2010)1-Hour (75 ppb) Unclassifiable/Attainment N/A (attained)
S ((11%7711);?:8;{ (((?01; ;E)Snr?)) Unclassifiable/Attainment U:;I;isr:fnbtle/

a) U.S. EPA often only declares Nonattainment areas; everywhere else is listed as Unclassifiable/Attainment or Unclassifiable

b) A design value below the NAAQS for data through the full year or seaspn prior to the attainment date is typically required for
an attainment demonstration

¢) The 1979 thour ozone NAAQS (0.12 ppm) was revoked, effective 80&. The Southeast Desert Modified Air Quality
Management Area, including the Coachella Valleg hot timely attained this standard by the 11/287 7 & MRS NBBS | Rf Ay S=
based on 2002007 dataOn 8/25/2014, U.S. EPA proposed a clean data finding based onZlIRR data and a determination of
attainment for the former thour ozone NAAQS for theBheast Desert nonattainment area; this rule was finalized by U.S. EPA
on 4/15/2015, effective 5/152015, and included preliminary 2014 data

d) The annual PM2.5 standard was revised on 120883, effective 3/182013, from 15 to 12 pg/rh

e) The annual PM10 stalard was revoked, effective 12/18006; the 24hour PM10 NAAQS attainment deadline was 12/31/2006
The Coachella Valley Attainment Redesignation Request and PM10 Maintenance Plan was postponed by U.S. EPA pending
additional monitoring and analysis in tkeutheastern Coachella Valley

f) New Xhour NQ NAAQS became effective 82010, andattainment designationwas effectivel/20/2012.

g) The 1971 Annual and Z#bur SQ NAAQS were revoked, effective 8/2810.
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TABLE 2

CALIFORNIA AMBIENT AIR QUASTIAMNDARDS (CAAQS) ATTAINMENT STATUS
IN THECOACHELLA VALLEY

- i Designatiort
Pollutant Averz;gll_ng ;lme
anc eV Coachella Valley
Ozone 1-Hour (0.09 ppm) Nonattainment
) 8-Hour (0.070 ppmj Nonattainment
PM2.5 Annual(12.0 pg/n¥) Attainment
PM10 24-Hour (50 pg/nt) Nonattainment
Annual (20 pg/n?) Nonattainment
Lead (Pb) 30-Day Average ,
(1.5 pg/nd) Attainment
co 1-Hour (20 ppm) Attainment
8-Hour (9.0 ppm) Attainment
NO, 1-Hour (0.18 ppm) Attainment
Annual(0.030 ppm) Attainment
e} 1-Hour (0.25 ppm) Attainment
24-Hour (0.04 ppm) Attainment
Sulfates 24-Hour (25 pg/n¥) Attainment
H.S 1-Hour (0.03 ppm) Unclassifie8l

a) CA State designations shown were updated by GARBY 2019based on the 208:20183-year period; stated designations are
based on a ¥ear data period after consideration of outliers and exceptional evgStsurce:
http://www.arb.ca.gov/desig/statedesig.htm#curreht

b) CA State standards, or CAAQS, for ozone, CONSHPM10 and PM2.5 are values not to be exceeded; lead, sulfates,,&d H
standards are values not to legjualed or exceededAAQS are listed in the Table of Standards in Section 70200 of Title 17 of the
California Code of Regulatians

c) South Coast AQMD began monitoringsHin the southeastern Coachella Valley in November 2013 due to odor events related to
the Salton Sea; this area has not yet been classified, but nonattainment is anticipated foBtGRAMWQS in at least part of the

Coachella Valley
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PollutantSpecific Air Qualitummary

Ozone (@

Ozonein the Coachella Valleig both directly transported from the Basin and formed photochemically from
precursors emitted upwindOzoneprecursors are emitted in greatest quatisin the coastal and central Los
Angeles County areas of the Bagrevailing sea breezein the Basi causes polluted air to be transported
inland. As the air is being transported inlandpneis formed, with peak concentrations occurring in the inland
valleys of the Basin, extending from eastern San Fernando Valley through the San Gabriel Valley into t
RiversideSan Bernardino area and the adjacent mountains. As the air is transported still further inland into
the Coachella Valley, through the San Gorgonio Rassieconcentrations typically decrease due to dilution,
althoughozonestandards castill be exceeded.

Ozone is measured continuously at two locations in the Coachella Valley at the Palm Springs and Indio air

monitoring stations. 12020, the 2015 &hour ozone federal standard (0.070 ppm) was exceeded in the
Coachella Valley a1 days {7 percent of the year), while the previous 2008 (0.075 ppm) and 1997 (0.08 ppm)
8-hour standards were exceeded &7 and 5 days, respectively. The maximurdir ozoneconcentration

was 00 ppm (@34, 125 and 112 percent of the level of the 2015, 2008 and 198Zone standards,
respectively). The former 1979%Hbur federalozone standard level (0.12 ppm) was not exceeded in the
Coachella Valley in 20 with a maximum hour concentration of 19 ppm. Ozoneconcentations in the
Coachella Valley, and the number of days exceeding the feosvakstandards, are greatest in the late spring
and summer months, with no exceedances during the winter.

The 8hour ozonedesign value for the Coachella Valley for thgedr period of 2018¢2020 was 0.088 ppm
(126, 117, and 104 percent of the 2015, 20@&d 19970zone8-hour NAAQS, respectively). Thdn@ur ozone
design value was 006 ppm, which i85 percent of the former 1979-hourozoneNAAQS. While the Coachella
Valley renains in attainment of the former-hour federal standard, the-Bour NAAQS are still violated. The
Palm Springs station had highezonedesign values and significantly more dayith ozone concentrations
abovestandards than the Indio station.

The Xhour and 8hour State ozone standards were exceeded dhdays ands3 days, respectively, in the
Coachella Valley in 20. The thourozoneK S| f 6 K I RGAa2NE f S@St o0x nodmp
Coachella Valley area since 1998. Noolir StadS M SLIA &a2RS f S@Sta o0x nodun
Coachella Valley area since 1988.

Figure3-4 shows the trend of the annual number of days exceeding federalSiatk ozonestandards at

Coachella Valley monitoring sittem 1990;2020. Figure3-5 shows the 3yearozonedesign value trends from
1990 through 200 (labeled as the end year of eacty8ar design value perigdWhile ozone concentrations
havedecreased significantlp the Coachella Valleyer the past two decadesdditionaimeasuresre needed

to achieve the &ourozonestandards.
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FIGURE-3

NUMBER OF DAYS EXCEEDING FEDERAL AND STATE OZONE STANDARDS
IN THECOACHELDMAALLEY1990;2020

(THE20158-HOUR FEDERAL STANDARD IS THE CURRENNAGYQSBEUT COMMITMETS REMAIN TOWARD TIMELY
ATTAINMENT OF THE FORMER FEDERAL STANBEBDECHELLWALLEY HAS ATTAINED THE FORMEIFEDERAL-HOUR
OZONE STANDARD
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COACHELLA VALLEY FEDERAUU& AND-HOUR OZONEYEAR DESIGN VALUE TRENDS; 20290

(DASHED LINES INDICATECTHRRENZO15 REVISEROO§ ANDREVOKED9978-HOURNAAQRND THREVOKEDI791-
HOURDZONENAAQSATTAINE]) YEAR PLOTTED IS THE END YEARI¥FEAEDESIGN VALUE PBRIOD

Ozone and Ozone Precursor Transport

Atmospheric ozoneni the Coachella Valley is both directly transported from the Basin and formed
photochemically from precursors emitted upwind and within the Coachella V&igutant transport from

the South Coast Air Basin to the Salton Sea Air Basin occurs throusgtiaorgonio Pass (sometimes referred

to as the Banning Pass) to the Coachella V&lI&ge transport pathway to the Coachella Valley has been well
documented and studied in the past. An experiment in the early 1970s concluded that the South Coast Air
Basin was the source of the observed high ozone levels in the Coachella*3/Blsysportfrom Anaheim to

4L Keith, R.W(1980. A Climatological Air Quality Profil€alifoy’ A Q& { 2dziK / 2F&d ! ANJ . | aAy®d
Quality Management District.

42 Kauper, E.K1971). Coachella Valley Air Quality Studinal Report, Pollution Res. & Control Corp., Riverside County
Contract & U.S. Public Health Service Grant N&A-6610 RI.
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Palm Springs was directly identified with an inert sulfur hexafluoride tracer refé#seomprehensive study
of transport from the South Coast Air Basin to the Salton Sea Air Basin also confirmed the ozone transport
pathway to the Coachia Valley**

Ozone pollutant transport to the Coachella Valley can be demonstrated by examining averaged ozone
concentrations by time of day for various stations along the transport corridor from Los Angeles County into
Riverside County and into the Coatlh Valley. Figur8-6 shows the diurnal distribution of averageehbur

ozone concentrations for the Ma@ctober smog season, by hour, for the 862020 period. The four sites
shown represenia Coachellavalleytransport route starting at Central Los Aalps as the main emissions
source region and passing through RiverdRidbidoux and Banning and finally through the San Gorgonio Pass
to Palm Springs in the Coachella Valley. Near the source regions,tppmadly peakgust after midday during

the peakof incoming solar radiation and therefore the peak of ozone producf@ak @oneconcentrations

near the emissions source region are not as high as those further downwind, due to the photochemical reaction
time needed for ozone to form from precursorsgs. Downwind of the source region, ozone peaks occur later

in the day and at generally higher concentrations as ozone and ozone precursors are transported downwind
and photochemical reactions continue. At Palm Springs, ozone concentration peaksdheuate afternoon

or early eveninglf this peak werg@redominatelygeneratedfrom local emissionst would be occurring closer

to near midday, asobservedin the major source areas of the South Coast Air Basin, and not in the late
afternoon or early eveing, aobservedat Palm Springs.

4 Drivas, P.J., and F.H. Sh@if74). A Tracer Study of Pollutant Transport in the Los Angeles Ate®s. Envirors,
11551163.

44 Smith, T.B., et a(1983. The Impact of Transport from the South Coast Air Basin on Ozone Levels in the Southeast
Desert Air BasinCARB Research Library Report No-RBB183. CARB Contract to MRI/Caltech.
[http://www.arb.ca.gov/research/singlgroject.php?row _id=64953



http://www.arb.ca.gov/research/single-project.php?row_id=64953
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FIGURE-8

DIURNAL PROFILE OFEARZ018¢2020) HOURLY OZONE CONCENTRATIONS
ALONG THE TRANSPORT ROUTE INTO THE COACHELLA VALLEY

(HOURS IRACIFIGTANDARGIME (PST)AVERAGED FOR TMEY-OCTOBER OZONE SEASCHIOBRM

Palm Springs also exhibits higher morning ozone concentratmmparedio morningconcentrationsat Basin
stationscloser to the main emissions source areas (i.e., Los Angeles and Rubidose}ktdtiens have more

local NOx emissions (mostly fromobile sources) that help scaverig¢he ozone after dark when ozone
photochemistry ceases. The Coachella Valley has limited local NOx emissions to help scavenge the ozone at
night. This elevated overnight ozone contributes to an early morning start @éoddily ozone increase in
Coachella Valley, starting after sunrise6(&M PST), with the ample sunlight and strong overnight temperature
inversions in the desert. Ozone concentrations observed on high ozone days in the Coachella Valley can reach
an initid peak before noon and then drop slightly with increased mixing in the early afternoon, before climbing

to the daily peak, typically between 4 and 6 p.m., as the typical onshore flow reaches the Coachella Valley
through the San Gorgonio Pass, transportiegv ozone from the South Coast Air Basin.

Fine Particulate Matter (PM2.5)

South Coast AQMbegan PM2.5 monitoring in both the Coachella Valley and the Basin in 1999oigvo

term, routine stations (Palm Springs and Indio) measure PM#&524-hour filter-based FRM measurements
every third day, as required by U.S. EPA monitoring regulatiamsther routine stationin the Joshua Tree
National Park masures PM2.5 with a continuous BA monitor, which is maintained by the National Park
Service PM2.5 has remained relatively low, especially when compared to the South Coast Air Basin, due to
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https://journals.ametsoc.org/view/journals/bams/78/10/1520-0477_1997_078_2197_tnam_2_0_co_2.xml
https://www.cpc.ncep.noaa.gov/products/outreach/Report-to-the-Nation-Monsoon_aug04.pdf
https://www.cpc.ncep.noaa.gov/products/outreach/Report-to-the-Nation-Monsoon_aug04.pdf









https://ww2.arb.ca.gov/resources/hydrogen-sulfide-and-health



https://ww2.arb.ca.gov/sites/default/files/classic/research/apr/past/93-49.pdf




























