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1.0 OVERVIEW
1.1 INTRODUCTION

Ozone(0s) exceedances in Clark County are frequently influenced by surrounding wildtiires.
the proper weather conditignsildfire emissiors cantravelhundred of milesfrom the point of
origin. This isespeciallytrue ofwildfires in Californig which causemore exceedanced the
National Ambient Air Quality Standa@dNAAQS) for ozonein Clark Countythan fires in other
ared because ofegionaly predaninant winds thatflow from Calfornia to the LasVegas Valley
(LVV) in summer.

Figure*luses data from annual A Wi [i2018pafrord thdNa+ e
tional Interagency Coordination Center (NICCytmwthe strongrelationship betweetine num-
ber ofozoneexceedance dayn Clark Countyand the total area in Californiurned by wild-
fires (R? = 0.909). The 2018 fire season in California was the most destructive on ragiid
the NICC reporting total of 8,054 fires burning an area of 1,823,153 aEigare 12 shows
thehigh correléion between thareaburned(logarithmic valuejn Californiaandthenumber of
ozoneexceedance dayn Clark Countyfrom May to August2018(R? = 0.9597), based orthe
fi2018 Wildfire Activity Statisticé report published by the California DepartmenEofestry

and Fire Protection (CAL FIREYhoughit represerdonly the areasf the statdor which CAL
FIRE was responsiblethatwas more than 50%f thetotal burned area in California.

35 14
— [ ]
a» » > 12 Julv
@ et o
é 25 e 2018 g 10 June
§ 50 2017 e e T 5 .
=5 2016 o .t 2
= 15 RETE el 6 August.
z e 5
E 10 e o 2015 .
2014 ,
= . & 0.0091 § , Mav‘_.--‘ R?=0.9591
0 0
0 200,000 400,000 600,000 800,000 1,000,000 3 35 4 4.5 5 55 6
Total Burned Area in California (acre) LOG(Total Burned Area in California (acre))
Figure 1-1. Relationship between Total Burned Figure 1-2. Relationship between Log
Areain California and Number of Exceedance Days | Value of Total Burned Area and Number of
in Clark County in Summer Months (Mayi August), Exceedance Days in Summer Months of
20147 2018. 2018.

With thatbackground in mingdtheClark County Department of Environment and Sustainability
(DES)is concurrently submitting sevemkceptional events demonstratimf ozone concentra-
tionsthatexcee@dthe20150zoneNAAQS due to smoke impacin the daysn 2018listed in
Table 1. All have beenprepared consistent withitle 40, Part 50 of the Code of Federal Regu-
lations (40 CFR 50).

This document is submitted forthe July 14i 17, 2018 eventinfluenced by smoke fromthe
FergusonFire, GeorgesFire, and Valley Fire in California and Mexico/California border
wildfires.

1-1
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Thesubmittalprocesdeganwith an Exceptional Events Initial Notification sent to EPA Region
9 on November 30, 2020 (Appendix AYith this demonstratiopackage DESpetitiors the Re-
gional Administrator for Region 9 of the. 8. Environmental Protection Agency (EPA) to ex-
clude air quality monitoring data fozoneon July 14 17, 2018 from the normal planning and
regulatory requirements under the Clean Air Act (CAA) in accordance with the Exceptional
Events Rule (EER), codifieat 40 CFR 50.1, 50.14, and 51.930.

Table 11 liststhemaximum daily 8hour averagef ozone(MDA8 ozone)at networkmonitors
ontheexceedance day

Table 1-1. Ozone Monitors Proposed for Data Exclusion

AQSID! 320030043 320030071 320030073 320030075 320030298 320030540
Date Paul Meyer Walter Johnson Palo Verde Joe Neal Green Valley Jerome Mack
201806192 72 (10) 72 (14) 8 8 77 (4) 75 (4)
20180620 71 (15) 74 (9) 8 72 (10) 8 8
20180623 72 (7) 76 (4) 71 (5) 72 (9) 75 (6) 72 (10)
20180627 75 (4) 76 (4) 72 (3) 72 (8) 78 (1) 76 (3)
20180714 72 (13) 8 8 8 78 (3) 78 (1)
20180715 | ] | 711 | 8 | 78 (2) | 73y | 73 (7)
20180716 | 75 (3) | 79 (1) | 75 (1) | 80 (1) | 7109 | 73 (8)
20180717 74 (5) 77 (3) 74 (2) 8 8 8
20180725 71 (17) 72 (15) 8 8 72 (14) 8
20180726 | 72 (8) | 75 (6) | 70 (6) | 3 | 77 (4) | 77 (2)
20180727 72 (9) 74 (11) 70 (7) 76 (4) 8 8
20180730 K} 8 8 8 73 (11) 72 (11)
20180731 3 73 (13) 8 73 (6) 8 G}
20180806 79 (1) 77 (2) 72 (4) 76 (3) 74 (10) 71 (12)
20180807 | 73 (6) | 74 (7) | 8 | 74 (5) | 72016 | 71(13)

Air Quality System identification numbers (AQSID) and local names identify key monitors.
2MDA8 ozone is listed in parts per billion (ppb) with Tier 2, Key Factor 2 ranking of measurement for 2018 season in parentheses.

1.2 EXCEPTIONAL EVENT DE MONSTRATION CRITERI A

40 CFR 50.1(jptates:

Exceptional evenneans an event(s) and its resulting emissions that affect air qual-
ity in such a way that there exists a clear causal relationship between the specific
event(s) and the monitored exceedance(s) or violation(g) ireasonably control-

lable or preventable, is an event(s) caused by human activity that is unlikely to recur
at a particular location or a natural event(s), and is determined by the Administrator
in accordance with 40 CFR 50.14 to be an exceptional event
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40 CFR 50.124(c)(1)(i) requires that air agenc
eventoccurs or is reasonably anticipated to occur which may result in the exceedance of an ap-
plicable air quality sitgatiomreguirdnéentiatddO GFRc or danc e
51.930(a)(1)Det ai | ss pobhc n@ific@idcan be found in Appendix B.

As specified in 40 CFR 50.14(c)(3))i the following elements must be includedjustify the
exclusion of air quality data froemNAAQS determination

1. A narrative conceptual model that describes the event(s) causing the exceedance or violation
and a discussion of how emissions from the event(s) led to the exceedance or violation at the
affected monitor(s).

2. A demonstration that the event affected airligqguén such a way that there exists a clear
causal relationship between the specific event and the monitored exceedance or violation.

3. Analyses comparing the claimed ewvarftuenced concentration(s) to concentrations at the
same monitoring site at othtéemes. However, he EPA Administratoris restricted from re-
quiring a stateto prove a specific percentile point in the distribution of data.

4. A demonstration that the event was both not reasonably controllable and not reasonably pre-
ventable.

5. A demonstratin that the event was a human activity that is unlikely to recur at a particular
location or was a natural event.

~

AEPA Gui dance o
t hat May I nflue
to determine a

Section 4of this document i

the Preparation of Exception
c e EP@A204a&)describes a thretartamalgsis appmoasio  (

cl ear c¢ au s,ahichissuhnaatizedobelavh i po f o
e

ar Causal Rel at i lesearalysps, 0 pr o\

n
n
fi
Cl

Tier 1
Key factorsfor this tierare exceedances out of the normal ozone seasdaraoncentra-
tions that are 510 ppb greater than neeventrelated concentrations.

Tier 2

There are twdxey factordor this tier. fire emissions® distance (Q) and comparison of
eventozaneconcentrations to neavent highozone concentrationQ/d analysis for August

6, the day withhe highest smoke impact in 20en with the contribution frorthethree

largest and two smaller wildfires, the Q/d threshold could not be achieved ttheesignifi-

cant distance between Las Vegas and-casehe wi | d
event failed to meet the Q/d threshold, it seemed pointless to perform this analysis for other,
lesser wildfire events.

This tier may includeaditionalanaly®s of smoke mag plumetrajectories, satellite retriev-
als, sounding datgand time series of supporting ground measurements to provide evidence
of wildfire emissions transported tocal monitors

1-3
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Tier 3
This tier involvesstatistical modelingfoMDA8 ozore concentrationssing gneralized ad-
ditive models (GAM) to assess wildfire influensan local ozone concentrations.

DES has prepared thisckagdo meet the requiremenfisr seeking EPAconcurrence fodata
exclusion.

This exceptioal event demonstration will undergo3f-day public commerperiodconcurrent
with EPAOGs revi ew,02ld copyof timegpubl® eqiide ecalory avith arg/
comments received and responses to those comments, will be submitted to EPA after the com-
mentperiod has closed, consistent with the requirement® @FR 50.14(c)(3Y¥). AppendixC
documenrd the public comment process.

1.3 REGULATORY SIGNIFICA NCE OF THE EXCLUSION

The LVV, locatedwithin Clark County Nevadajs currently designated ashanattaiment area
for the 2015zoneNAAQS of 70 ppb.Table 2 lists the 4 highest 8hour average ozomec-
orded atthe monitorslistedin Table 118 includingwildfire daysin 2018 and excluding wildfire
days in 2020 for the most recerthreeyear period (2018020) along withthe resultinglesign
value(DV) for each monitorThe &blealsoshowsthe 4" highest 8hour average ozone aiy/'s
for 2018after therequestdexceedancdaysare excludedrom the DV calculatiorfthe shaded
columns) Since thaecalcuated DVs meethe 2015 NAAQS,hevalleywould be reclassifieds
fiattainmend if EPA concus with this demonstrationEPA concurrencavill thus have aignifi-
cantimpaconDE S 6 s a totthe20h5n0e0net NAAQS.

Table 1-2. Impact of Wildfire Events on Design Values of 2018i 2020 (all values in ppb)

Site Name Fourth Highest Average Current Wildfire Days Excluded
2018 2019 2020 Design Value 2018 Design Value
Jerome Mack 75 66 67 69 72 68
Paul Meyer 75 69 70 71 71 70
Joe Neal 76 68 68 70 71 69
Walter Johnson 76 68 70 71 73 70
Palo Verde 72 62 67 67 68 65
Green Valley 77 70 68 71 72 70

1 Assume wildfire days are excluded.

1-4
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2.0 AREA DESCRIPTION AND CHARACTERISTICS OF N ON-EVENT
OZONE FORMATION

2.1 AREA DESCRIPTION

Clark County covers 8,091 square milethat southern tip of Nevada and has a population of

over 2.2 miliontMor e than 95% of the countyoswhichdssi dent
part of the Mojave Deseaind constitutes Hydrographic Area (HA) 212. The valley encompasses
about 1600 km? and is surrounded by mountains extending 2,00000 feet above its floor

(Figure 21). The valley slopes downward from west to east (approximately 900 to 500 m above

mean sea level), which affects the local climatology by driving variations in veingherature,
and precipitation.

o
: Frenchman 4052' |

itney Mesa, 1915 g )
‘ Lake Mead,1201"

20 Miles

Major roads

=1 counties

[: BLM Disposal Boundary

Figure 2-1. Mountain Ranges and Hydrographic Areas Surrounding the Las Vegas Valley.

Valley weather is characterized by low rainfall, hot summers, and mild winters. On average, June
is the driest month; monsoons from tBelf of California increase the humidity and cloud cover

in July and August. The Interstate I15L5) corridor through the Mojave Desert and Cajon Pass
links Las Vegas with the eastern Los Angeles Basin, about 275 km to the southwest. This corri-

dor is a ptential pathway for the export of pollution from Los Angeles to the Mojave Desert and
the LVV.

1 Clark County, Nevada 2017 Population Estimatelsrk County (NV) Department of Comprehensive Planning.
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Figure 22 shows the locatiaof Clark County ozonenonitors. Most of the statioésPaul

Meyer (PM), Wéter Johnson (WJ), Palo Verde (PV), Joe Neal (JO), JeMatk (JM) and
Green Valley (G are in the populated areas of the valley (HA 212), but there are outlying
stations inApex, Mesquite, Boulder City, Jean, and Indian Spridgstation at the Spring Moun-
tain Youth Camp was operated as a special purpos@anng site for part of the 2018 ozone
season.

Clark County 2018
03 Monitors

Legend
® 03 Monitoring Network
# 03 Special Purpose Monitor

—— Beltway
= Interstate
—— Major Street
Created: July 31, 2018 m— State Highway
’Soun_:e: (ihrk County Geograph_ u: = US Highway
u.:::.a;_... 2 Hydrographic Areas
i 1844
Air Quali =
025 w1 SY = -:Z
T o ey 21
. 2
Figure 2-2. Clark County O3 Monitoring Network.
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Figures23and24 show t he | ocations of Clark Countyds
Federal Reference Method (FRM) PMmonitors, respectivelyMost of the stations are located

in the populated areas of HA 212, with one outlying station in Jean, Nevada. Jean is considered a
regional background site because it is located far enough from the valley to avoid impacts from

local emissions. It is upwehof the LVV, but downwind o$outherrCalifornia.

PM2.5 FEM
Monitoring Network

Suntise Acres

Created Juty 30, 2018
Source: Clark County Geographic
Central

Air @uality

T e 3 % S IRy e N ety

Figure 2-3. Locations of FEM PM2s Monitors.
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Filter-Based
PM2.5 Samplers

Jerome Mack

Created: July 30, 2018
Source: Clark County Geographic
) o .

PO

Thiz information i for dispiay purpozes only. No Jabiity
1z azzumed 35 to e accuracy of the data

Figure 2-4. Locations of FRM PMzs Monitors.

2.2 CHARACTERISTICS OF N ON-EVENT OZONE FORMATIO N

Ozone, a secondary pollutant, is formed by complex proces$as interaction of nitrogen ox-
ides (NQ), volatile organic compounds (VOCSs), temperature, and the intensity of solar radia-
tion. The elevated ozone in the LVV can be characterized as the result of a combination of lo-
cally produced ozone under relativetggnant conditions and different degrees of regional
transport from upwind source areas, mainly in California.

2.2.1 Emission Trend

Mobile emission is the largest source of ozone precursors in Clark County. The area adjacent to

two major transportation routds15 and U.S. Highway 9%egisterghe highest emissions in the

LVV. Figures25and26 i |l |l ustrate the countNOdamdvVOZ one pl a
emissions, respectively, on a typical summer weeKblasoughouthe years, ozone has de-

creased draatically across much of the eastern United States over the last two dédadesl.

24
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2013;Lefohn et al2010), largely as a result of stricter emission controls on stationary and mo-
bile NOx sourcesButler et al.2011;EPA 2012). These same reductiormde seen in Califor-
nia and Clark County.

2017 NOx 2017 VOC
(98.03 tons) F’Dj:t Nonpoint (238.98tons) Point

Biogenic 3% 7% 1% Nonpoint
25%
Commercial
aviation
12%
Biogenic e o
52% Federal aviation
Federal aviation 0%
0%
On-road mobile

11%

1%

Commercial
aviation
1%

Nonroad mobile
37%

On-road mobile
20% Nonroad mobile
10%

Figure 2-5. Typical Summer Weekday NOy. |[Figure 2-6. Typical Summer Weekday VOCs.

Source: https://www.clarkcountynv.gov/Environmental%20Sustainability/SIP%20Related%20Docu-
ments/03/20200901 2015 O3 El ES SIP_ with Appendices.pdf?t=1619706653363.

Figure 27 shows the downward trendshOx andVOC anthropogenic emissiein California
from 199G 2019

Anthropogenic Emissions Of NO, and VOC In California
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Source: https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data (under State Annual Emis-
sions Trend).

Figure 2-7. Anthropogenic Emission Trends of NOy and VOCs in California, 20081 2019.
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Ozone Exceptional Event Demonstration, Summer 2018: Clark County, NV

Figure 28 showsadownward trendn NOx emissionsand a slight increasn VOC anthropo-
genic emissions in Clark County from 20@817.
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Source: https://www.epa.gov/air-emissions-inventories/national-emissions-inventory-nei.
Figure 2-8. Anthropogenic Emission Trends of NOx and VOCs in Clark County, 20087 2017.

After a substantial reduction MOx emissiongapproximately 55% in California and 25% lo-
cally) over the past 10 years, Figur® Blustrates how theighthour ozone % highest averages
in Clark County generally trended downward fr@609 2019 (except in 2018).

Eight-Hour Ozone Fourth Highest Average in Clark County
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Figure 2-9. Eight-hour Ozone 4™ highest Average at Monitors in Clark County, 20091 2019.
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2.2.2 Weather Patterns Leading to Ozone Formation

Most of the high ozone days in the LVV occur from May through August. During these months,
warmer temperatures lead to the developméntgionalscale southwestortheast plains

mountain circulations and locallyriven valley and slope flows{ewart et al2002). In general,
winds during the nocturnal regime are dominated by downslope flowsthe east and south-

west converging into Las Vegas; downslope flows have also been observed northeast of the
Spring Mountain Range. Southeasterly to southerly wind flow develops during the morning tran-
sition period, but the winds shift to the southwestiid-afternoon as the mixed layer grows in
depth and plainsnountain windslevelop driven by the thermal contrast between the land and
the Gulf of California. This regionalcale flow converges with southeasterlyugtiey flow in

the LVV, and these wirgltypically persist until well into the nighwhenthe nocturnal regime
prevails again.

The convergence of afternoon southwesterly ptaguntain and southeasterly-uglley flows at

the northwestern terminus of the valley frequently results in elevatate levels at JO and WJ.
Figure 210 illustrates the typical ozone season (M&ygust) diurnal ozone patterns at thé'50

and 9% percentiles at all monitors in HA 212. These patterns are based on historic ozone data
from 2014 2018.

Diurnal 1-Hour Ozone at 50 percentile . Diurnal 1-Hour Ozone at 95™ percentile
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Figure 2-10.  Typical Ozone Season 1-Hour Ozone Diurnal Pattern for 50t and 95" Percentile
Values at Clark County Monitors.

2.2.3 Weekday and WeekencEffect

Figure 211 depicts air quality monitors in the L\YYhe NO2 monitorsat Rancho Teddy (RT),
Casino Center (CC), 8use Acres (SA),M, and JO are marked as redsiddostanthropo-

genic precursors are emitted from the urban core and follow a diurnal pattern related to traffic
patternswhichpeak twice dailyatthe morning and evening rush ho(fsggure 212).
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Figure 2-11.  Locations of NO2 Monitors.
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Figure 2-12.

Weekly Pattern for 1-Hour NOz at Monitors from 20147 2019 (Mayi August).
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Figure 213 shows that daily average Bl€@ncentrations are lower on weekends than weekdays.
The hghest NQ concentrations are at RT and CC (urban -cwentown), and the lowest are at
JO (further downwind). These weekly patterns are based on historic hourly and dadgiNO
centrations recorded between 2014 and 2019 {Magust).

Figure 2-13.  Weekly Pattern for 24-Hour NO, Average at Monitors, 20147 2019 (Mayi August).

Figure 214 shows the mean MDAS8z@t six monitors in HA 212 (see Figure2® and thaup-
wind monitor at Jean. It showikese sites havesamilar weekly patterywith the highest MDA
Oz on Friday and Saturdagdespite significantly lowetoncentrationef NO» (an Oz precursor)
on Saturday(Figure 213). It also indicates MDAS8 &at those sites diffeminimally between
weekdag and weekeng] with amaximum difference of 1.7~2.4 ppbhe data in this analysis
are based on historics@oncentrations recorded betwed14and2019 (May August).

Figure 2-14.  Weekly Pattern for MDA8 O3z Average at Monitors, 20147 2019 (Mayi August).
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