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Executive Summary

The purpose of this project ie analyze groundevel ozone (€) data collected in 208.in the Austin

Round RociGeorgetownMetropolitan Statistical Are@MSA), which consists Bfastrop, Caldwell, Hays,

Travis, and Williamson Countiddhe report uses data fromh0 different O3 monitoring stations and two

National Weather Service (NWS) station in the MSA, comparing the 2018dataK / ! t / hDQa Y2 &
recentQa 02y OSLJidzl £ Y2RSft ¢ ¢ K-20DK and ghhildreibris hak anRyzeédl T NR Y
2016 and 2017 monitoring data.

Some of the most noteworthy findings of this report include the following:

1 Most of the increase in £dbserved in 2018 compared to 2017 and 2016 is likely attributable to
more days with high temperatures (>90 deg. F) and fewer days with high huiidiago)

1 Some of the increas@ O; since 2016nay be attributable to increases in local power plant
nitrogen oides NOx) emissions

9 The areas to theouthwest of the MSA were by far the most common upwind amghen Q
was high in the region, similar to patterns observed in 20007.

1 Within the region, Williamson Countyasthe least likely to be upwind of observedaximum
daily 8hour average (MDA8)®alues >70 ppb, while Hays County and Bastrop County were
dzLAYR 2F (GKS NBIA2yQa | Se& NB-BodrfQitherd tediched2 v A G 2 NJ
70 ppb.

{ The timing of high @n the region was unusual in t# half of 2018, with far more days with

8-hour Q exceeding 70 parts per billion (ppb) in July than had occurred during the entire prior
8-year period, with@f S@St a y20G SGSy NBFOKAY3I aY2RSNI (S¢ f

This report includes:

1 General smmaries of @data in the region from 2@compared to 2012015 2016 and 2017
(Section 2);

1 Analysis of the temporal profiles and features afp@llution in the region ir2018compared to
20102015 2016 and 201{Section 3);

1 Investigations of potentiaielationships between meteorology and follution in 20B
compared t02010-2015 2016 and 201¢{Section 4);

1 Analysis of correlations between; @ollution and ambient PMs, NQ, and S@concentrations in
2018 compared t020102015 2016 and 201{Sectiomb);

1 Analysis of spatial patterns in regionalfllution, and investigation of relationships between
emissions and ambient:@oncentrations in the region in 28tompared t020102015 2016
and 2017(Section 6); and

1 Analysis of the potential changesNiOx emissions betwee2010-2018 thatcould explain the
increase in the @evels observed within the region in 20tompared to 201&nd 2017
(Section?).

9 Conclusion (Section 8) and Appendices (Section 9).

1 http://www.capcog.org/documents/airquality/reports/2016/Deliverable 3.2
CAPCOG_0Ozone_Conceptual_Model 2016.pdf
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1 Introduction

The purpose of this project is amalyze2018ambient air monitoring data collected the AustinrRound
RockGeorgetown Metropolitan Statistical Area (M3#at consists of Bastrop, Caldwell, Hays, Travis,
and Williamson Countiesncluding comparing iith data from prior years dating back to 2010. This
includes €016 conceptual modghs well as yeaspecific data analysis reports f@016 and 2017The
primary focus of this report is grouddvel ozone (§).

1.1 Air Quality Monitoring Network
A map of theContinuous Air Monitoring Station€ AM$ usedfor monitoring air pollution and
meteorology in the region in 2018 shown below.
9 Bluecirclesare Texas Commission on Environmental Quality (TG&@)ns that collected
regulatoryair pollution and meteorological dafa 2018.

o0 CAMS Zollected hourly @ fine particulate matter (Piks), nitrogen oxide (NO),
nitrogen dioxide (Ng), and sulfur dioxide (S{Pdata and meteorological data.

o CAMS 38 collecteds@nd particulate matter smaller than 10 micrometers (BMand
meteorological data.

0 CAMS 171 collected® s (continuous and noitontinuous), P\ (non-continuous),
hydrocarbon (HC, neoontinuous), and meteorological data.

o /1va{ mMncy A&NRYE/REV YR YAVIRINNII YR Ay Of dzZRS&a OI Nb:
NG, NO, PMe s (continuous and nortontinuous) and metemlogical data.

1 Redcirclesare non-regulatory Capital Area Council of GovernmealPCO)&tations
o0 All stations collecte@®; and meteorological data
91 Purplecircles are National Weather ServigdédWWS)nonitors that collectedneteorological daa.

f The goldcircle is anon-regulatorystation2 6 y SR o6& { G @ 9tRasdolNde0® | YA JSNE
and meteorological data.
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Figurel-1. 2018 Air Quality Monitors in the Ausound Rocléeorgetown MSA and CAPCOG Counties
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(FRM)monitoring equipment in accordance with federal regulations, and are therefore used as the basis
F2NJ I aaSaaryda GKS NEacnd Antb@nt ArValify StandaiOSINAARS) K (G K S

/1t / hDQa Y2yAlGaNRSAHIEJD GRANREA oISREM dex&leral RgBidalert NB vy 2 (i
Method (FENL Howeverthey do use Environmental Protection Agency (E&provedand previously
TCE@pprovedsampling methods in a research capacity. Data used for this analysis were obtained from

¢/ 9vQa [SIFERAY3I 9y JAINSSYSHS ((BADS®) databybténa A & 9 5 A &Ll

1.2 Availability and Completeness Statistics of O 3 Monitors

In order to provide perspective ohé overall availability ahaximum daily &our averageNIDA8 O;

values for analysis, the following figure shows the percentage s€@son MDAS values available for

each monitoring statioin 2018 ¢ / 9 v Q & mdnifos cdilected data yeaound, the éght CAPCOG

CAMS collected data from mieebruary to mieNovember, and the St. Edwards University CAMS

collected data from mid-ebruary to the end of Decembétor regulatory purposes, the ER&uires at

fSFAd T RFEGF O2YLX SdQ¥SBaz2 RANANAI ' Y2V NE2RRA2RFE
RSaA3ay @I f dzS Ol f Odz kséasad idarchtl&NbvemBRE3D, Bo/titedigu Below OA | £ h
represents the percentage of total possible MDAS8 values available each year during these 275 days.

9t ! Q& NB3Idz I A2y & NBIjdzA NB | (0 f;étadobe considere®Rualil 02 Y LI
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Figurel-2. CAMS MDA8+{¥alue Data Completeness for the 203&&ason by Site
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The following figuresshows a summary of the number of @onitors with MDAS8 values used in this
analysis by day of the year in 2018.

Figurel-3. Number of Monitors with Recorded MDASMalues by Date in 2018
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1.3 Attainment Stat us

The two FRMD; monitors in the regiofCAMS 3 and 38)ave official 3year Q design values of 0.@6

parts per nillion (ppm) at CAMS 3 and 0.0ppm at CAMS 38, meaning that they that are attaining the
20150:NAAQS of 0.070 ppm. The research monitors that CAPCOG operates are not FRM stations and
GKSNBEF2NBE FINB y20 dzaASR (2 SaidlofArakK GKS NBIA2YyQa
indicate if there areD; problems that are not getting picked upby/ 9 v Q& Cw a&CAMSBad( 2 NBE @
the highest 3year average of its 4th highest MDAS in the region (8&&m) among all monitors in the

region. Among the research monitors, CAMS 614 hadhitleest 3year average of itdth highest MDA8

(0.067 ppm)which catinues a trend from 2017.

1.4 Overview of Findings from the 2010 -2015 Os Conceptual Model

Some of the more significant findings from the 2€A@ML5 Q Conceptual Model included the following:
1 There were statistically significant differences in high MDAG>@0 ppb) formation in the
AustinRound RocliGeorgetownMSA compared to highs@ormation in Fayette County.
1 MDAS8 Qlevels >70 ppb occurred as early as March and as late as October and occurred most
frequently in August.
T MDA8Qf S@St & xpp kdlyoas RelrdgzhddBsRate lasiNovember.
9 Start hours for MDAS8 £>70 ppb were as early as 9 am and as late as 1 pm withiAubgn
Round RocieorgetownMSA with a much wider range of values for Fayette County.
1T MDA8 @Q>70 ppb tended to form in the region when:
o Mid-day wind speed was logtypically less 7 miles per hour (mph) or less;
o Mid-day temperatures were hightypically 90 degrees Fahrenheit or higher;
o Diurnal temperature changes were largéypically 23degrees or more;
o Mid-day relative humidity averages were latypically 30% or less; and
o Mid-day solar radiation averages were higtypically over 1.18 langleys/minute.
f MDA8Qxpp LI G§SYRSR G2 F2N¥ Ay (GKS NBIA2Y HKSYY
o0 Mid-day wind speed was logtypically less than 9 mph;
o Mid-day temperatures were hightypically 82 degrees Fahrenheit or higher;
o Diurnal temperature changes were largéypically more than 33 degrees;
o Mid-day RH averages were laytypically 30% or less; and
o Mid-day solar radiation arages were high typically over 1.11 langleys/minute.
1 There were statistically significant myjtollutant correlations between high MDA @vels
and high 24hour PM s concentrations.
1 Regression analyses of high MDA8aVels at CAMS 3 and CAMS 38vetd that the following
factors were statistically significant in high MDA8&Yels between 2012015 at a significance
level of 0.05:
o0 Average wind speeds between 12 pm and 4 pm
Average temperature between 12 pm and 4 pm
Diurnal temperature change
Averag relative humidity between 12 pm and 4 pm
Solar radiation between 12 pm and 4 pm (at CAMS 38 only)
Day = Sunday
0 Year = 2013 (coefficient-2.42 ppb for CAMS 3 amdl.62 ppb for CAMS 38)
f WhenMDA8®@g I & BHTn LIIBZ daol O 3INER dzy Refe typiGllypB1a | f dzSa T
ppb, with local emissions contributing the balance

O O O O0o0Oo
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1 MDAS8 Qlevels >70 ppb were 160 times more influenced by anthropogenic dgnissions
than by anthropogenic Volatile Organic Compounds (VOC) emissions.

Substantial and lorrterm downward trends in mobile source N@missions resulted in significant

decreases in regional MDAS IBvels between 2010 and 2015 and were expected to continue to drive
MDAS8 Qlevels down in 2016 and beyond.

1.5 Key Questions for this Analysis

Some of the key quéisns for this analysis are:

1 Were the conditions for high MDA& @vels in 2018 similar to the conditions that were typical
of high Qlevels in 2012015, 2016, and 20177

9 Did factors that lead to high MDA& (@vels in the region between 2042015 in 2016 andin
2017occur with any greater or less frequency in 801
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2 Analysis of Daily Maximum 8 -Hour Oz Data and SeasonalOs Exposure

This section provides general data on the MDAS levels measured in the region in 2018. This includes
analysis of days wheviDAS8 levels were >70 ppb, 5% ppb, and <55 ppb, which corresponds to the
2015QNAAQS® ANJ vdzZl f Adé LYRSE o!vLO @I fdzS&a 2F édzyKSI| f

105ppband 74 p LI = NB A LISOG MAS f IBLAIT) X YI2yRES)NDaAsRARadyredpr p p
both monitor-by-monitor and regioawide. For regional analysis, the highest MDAS8 value recorded in

0KS NBIA2Yy ¢2df R RSISN¥AYS GKId RFeéQa OfFaaiafaold

2.1 High Os Measurements by Monitoring Station
The following figure shows theercentageof total number of MDAS8 values thatere 55-70 ppb, and

>70 ppb for each monitoring station and regiade during the official @seasorn 2018(March

Novembe}. These range® 2 NNB a L2 yR (2 f SOSH ¥y RODEYKEBENBR Ea F2RS NI
oNER dzLJa ¢ Ay for @tThehighest MDAS value recorded in the region was 84 ppb, meaning there

GSNE y2 RlIé&a 02y aARSNBR & dzy&dwerdll days inR@1Blyvith KS I Sy SN
MDAS levels measured above 70 ppb. MDA8 was measured giibér@above on 15% of days@s

season.

Figure2-1. Percentage of O3 season days when monitored M24&570 ppb or > 70 ppb, 2018
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The following tables provide more detailed data on the number of tagseach monitor measured
MDAS values >70 ppb, 58 ppb, and <55 ppb in each year from 2@108. Summaries of the total
number of observations and the regional peak are also included.

Table2-1. Days with NDA8 @ > 70 ppb by monitoring station and ye20162018
CAMS 2010 | 2011 # 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Total

3 8 13 6 1 0 8 1 3 6 46
38 3 6 6 3 0 7 0 1 1 27
614 4 9 6 0 0 5 0 1 3 28
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CAMS 2010 2011 2012 @ 2013 | 2014 | 2015 2016 2017 2018 | Total

684 0 5 4 0 0 1 0 0 0 10
690 1 6 8 9 0 5 0 3 3 35
1603 n/a n/a n/a n/a 0 6 0 0 7 13
1604 n/a n/a n/a n/a 0 0 0 2 0 2
1605 n/a n/a n/a n/a n/a n/a 0 0 0 0
1675 n/a 2 6 3 0 3 0 0 6 20
6602 n/a 13 0 1 0 4 0 0 1 19
RegionWide 11 20 12 10 0 12 1 7 10 83

Table2-2. Dayswith MDA8 @55-70 ppb by monitoring station and yea0162018
CAMS 2010 | 2011 @ 2012 2013 2014 @ 2015 2016 | 2017 A 2018 | Total

3 32 57 45 49 28 49 34 31 26 351
38 30 65 54 44 36 47 28 32 25 361
614 26 69 38 19 24 45 22 25 31 274
684 23 54 42 24 2 32 8 8 7 200
690 17 64 43 45 29 40 20 41 31 330
1603 n/a n/a n/a n/a 8 44 23 15 15 105
1604 n/a n/a n/a n/a 21 31 23 34 16 125
1605 n/a n/a n/a n/a n/a n/a 2 12 16 30
1675 n/a 16 41 28 17 41 16 23 24 206
6602 n/a 41 31 38 0 34 15 27 23 209

RegionWide 38 73 69 63 49 59 48 48 33 480

Table2-3. Days with MDAS8 £3<55 ppb by monitoring station and year
CAMS 2010 2011 | 2012 | 2013 | 2014 | 2015 | 2016 2017 2018 | Total

3 316| 267 298| 310 329 302 329 323 327 2,801
38 326 286, 297| 300 315/ 296 334 323 331 2,807
614 152 138| 164| 178| 170, 188 243 233 245 | 1,466
684 169 149| 166| 191| 198, 219 266 254 267 | 1,879
690 179 136 145 158 177 198 250 219 241 | 1,704
1603 n/a n/a n/a n/a 155 204 239 244 230 1072
1604 n/a n/a n/a n/a 163 217 240 219 257 | 1096
1605 n/a n/a n/a n/a n/a n/a 318 295 322 935
1675 n/a 26 168 184| 176| 205 250 227 247 | 1,483
6602 n/a 117 168 174 0 164 257 211 250 | 1,342
RegionWide 316| 272 285 292 316 29 317 310 322 | 2,724

The following figure shows the number of dayisen the regional peak MDAS value foyWas <55 ppb,
55-70 ppb, and >70 ppb by year.
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Figure2-2.Number of days when regional peak MDA®&s <55 ppb, 530 ppb, and >70 ppb by year
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In 2018, therewere fewer days when MDAS8 £evels were 55 ppb or higher tham2017, but more of
these days resulted iNMDA8 Q levels>70 ppb.

2.2 Average of 4th Highest MDA8 Oz in 2018

Compliance with the 20155MAAQS is based on the average of the ye#itrijnigh MDAS valuesver

GKNBES @SINE® 9t! Qa Y2RStAy3a FdzARIyOS NBEO2YYSyRa
baseline and future analysis years for calculating relative response factors (RRFs). These averages of the
top 10 days tend to be very close to the 4ilghest MDAS8 values. Therefore, the following tables

present the top 10 days measured at each monitoring station each year, as well as the average of the

top 4 days and the average of the top 10 days. The table also indicates whether 8veaRds were

lower than, higher than, or within the 95% confidence intes(&.l.)for 20102012, 2012015,2014
2016 and 20152017

Pagel7 of 91



2018 Air Quality Monitoring Data Analysis for the Autsund Rockseorgetown MSAJanuary 22, 2020

Table2-4. CAMS 3 top 10 measured MD@g/alues by year

2018 in 2018 in 2018 in 2018 in
Rank 2010 2011 | 2012 2013 2014 2015 2016 2017 2018 C.1. for C.1. for C.1. for C.1. for
20102012 20132015 20142016 20152017

1 77 82 94 79 69 85 72 71 75 Yes Yes Yes Yes
2 76 79 87 70 65 83 67 71 74 Low Yes Yes Yes
3 75 78 80 69 63 82 66 71 72 Low Yes Yes Yes
4 74 75 74 69 62 73 64 70 72 Low Yes Yes Yes
5 73 75 73 68 62 73 64 69 71 Low Yes Yes Yes
6 72 74 71 68 62 73 63 68 71 Yes Yes Yes Yes
7 72 74 68 67 61 72 63 67 70 Yes Yes Yes Yes
8 71 74 68 67 61 71 62 67 69 Yes Yes Yes Yes
9 69 73 67 66 61 70 62 64 66 Low Yes Yes Yes
10 68 73 67 65 60 69 61 63 66 Yes Yes Yes Yes
Avg. Top 4 755 785 838 71.8 648 80.8 67.3 70.8 73.25 Low Yes Yes Yes
Avg. Top 10| 72.7| 75.7, 749 688 626 751 644 68.1 70.6 Low Yes Yes Yes
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Table2-5. CAMS 38 top 10 measured MOB&alues by year
2018 in 2018 in 2018 in 2018 in
Rank 2010 | 2011 | 2012 | 2013 | 2014 @ 2015 | 2016 | 2017 2018 C.l. for C.l. for C.l. for C.l. for
20102012 20132015| 20142016 | 20152017

1 76 78 80 74 68 82 69 73 74 Low Yes Yes Yes
2 72 76 78 73 63 81 65 68 70 Low Yes Yes Yes
3 71 73 78 72 63 80 64 67 70 Yes Yes Yes Yes
4 70 73 76 70 63 73 62 67 70 Yes Yes Yes Yes
5 69 71 74 68 63 71 61 66 69 Yes Yes Yes Yes
6 68 71 72 68 62 71 61 66 67 Low Yes Yes Yes
7 66 69 70 68 62 71 61 65 66 Yes Yes Yes Yes
8 65 69 70 68 62 69 60 63 66 Yes Yes Yes Yes
9 65 68 69 67 61 68 60 63 65 Yes Yes Yes Yes
10 64 68 69 66 61 67 60 63 64 Low Yes Yes Yes
Avg. Top 4 72.3 75 78| 723 64.3 79 65| 68.8 71 Low Yes Yes Yes
Avg. Top10 686 | 71.6| 73.6|/ 694 628 73.3 623 66.1 68.1 Low Yes Yes Yes
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Table2-6. CAMS 614 top 10 measured MDA8d&ues by year
2018 in 2018 in 2018 in 2018 in
Rank 2010 | 2011 | 2012 | 2013 | 2014 @ 2015 | 2016 | 2017 2018 C.l. for C.l. for C.l. for C.l. for
20102012 20132015 20142016 | 20152017

1 80 86 77 69 70 79 66 72 77 Yes Yes Yes Yes
2 78 83 76 69 64 76 66 68 71 Low Yes Yes Yes
3 73 79 73 68 63 72 66 67 71 Low Yes Yes Yes
4 72 77 73 67 63 71 65 67 69 Low Yes Yes Yes
5 70 77 73 64 62 71 64 66 69 Low Yes Yes Yes
6 70 76 71 64 61 70 63 66 68 Low Yes Yes Yes
7 69 74 70 62 61 70 61 65 68 Low Yes Yes Yes
8 67 71 70 62 61 69 61 63 66 Low Yes Yes Yes
9 66 71 68 62 61 69 61 62 65 Low Yes Yes Yes
10 64 70 68 59 61 68 59 62 65 Yes Yes Yes Yes
Avg. Top 4 75.8/ 813 748 68.3 65 745 65.8 685 72 Low Yes Yes Yes
Avg. Top 10| 70.9| 76.4| 719 64.6| 62.7 715 632 658 689 Low Yes Yes Yes
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Table2-7. CAMS 684 top 10 measured MDA8d&ues by year

2018 in 2018 in . 2018 in
C.l. for C.l. for 2018 C.I. C.l. for
Rank 2010 | 2011 @ 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 2010 2013 forzgi)?- 2015
2012 2015 2017
1 68 81 80 68 58 73 64 62 67 Low Yes Yes Yes
2 67 76 75 66 55 69 62 60 66 Low Yes Yes Yes
3 67 75 72 65 53 69 59 59 65 Low Yes Yes Yes
4 66 72 71 64 53 69 59 57 60 Low Yes Yes Yes
5 65 71 68 63 52 67 56 56 60 Low Yes Yes Yes
6 65 70 66 63 51 63 56 56 60 Low Yes Yes Yes
7 64 70 66 62 51 63 56 55 57 Low Yes Yes Yes
8 64 69 65 60 50 63 56 55 54 Low Yes Yes Yes
9 61 68 65 60 49 63 54 54 53 Low Yes Yes Yes
10 61 68 64 60 49 62 53 53 52 Low Yes Yes Yes
Avg. Top 4 67 76| 745| 65.8 54.8 70 61 595| 645 Low Yes Yes Yes
Avg. Top 10| 64.8 72 69.2 63.1| 521 66.1| 575 56.7 594 Low Yes Yes Yes
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Table2-8. CAMS 690 top 10 measured MDA8d&lues by year

2018 in 2018 in . 2018 in
C.l. for C.l. for 2018 C.I. C.l. for
Rank 2010 | 2011 | 2012 | 2013 | 2014 @ 2015 | 2016 | 2017 2018 2010 2013 forzgi)?- 2015
2012 2015 2017
1 71 79 81 89 70 83 70 75 77 Yes Yes Yes Yes
2 70 79 81 79 69 79 68 73 73 Yes Yes Yes Yes
3 66 77 78 78 66 78 66 73 73 Yes Yes Yes Yes
4 65 73 73 75 66 75 61 70 69 Yes Yes Yes Yes
5 65 71 73 74 65 73 60 69 69 Yes Yes Yes Yes
6 65 71 71 73 63 67 60 68 67 Yes Yes Yes Yes
7 64 70 71 72 62 66 60 67 67 Yes Yes High Yes
8 62 70 71 71 62 65 59 67 66 Yes Yes High Yes
9 61 69 69 71 62 65 58 67 65 Yes Yes Yes Yes
10 59 69 69 70 61 64 58 66 63 Yes Yes Yes Yes
Avg. Top 4 68 77| 78.3| 803 67.8 78.8| 66.3 728 73 Yes Yes Yes Yes
Avg. Top 10| 64.8| 728, 73.7 752| 64.6 715 62 695 68.9 Yes Yes Yes Yes
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Table2-9. CAMS 1603 top 10 measured MDA8alues by year
2018in C.I.| 2018in C.l.
Rank 2014 2015 2016 2017 2018 for 2014 for 2015

2016 2017
1 63 76 64 62 82 High High
2 59 72 64 60 80 High High
3 58 72 63 60 74 High High
4 57 72 63 59 73 High High
5 57 72 63 59 72 Yes Yes
6 56 72 62 58 72 Yes Yes
7 56 69 62 58 71 High High
8 55 69 61 58 66 Yes Yes
9 54 68 61 58 66 Yes Yes
10 53 67 61 57 63 Yes Yes

Avg. Top4  59.3 73 63.5 60.3  77.25 High High

Avg. Top 10  56.8 70.9 62.4 58.9 71.9 High High
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Table2-10. CAMS 1604 top 10 measured MDA8dlues by year
2018in C.l.| 2018in C.l.

Rank 2014 2015 2016 2017 2018 for 2014 for 2015
2016 2017
1 66 69 63 74 68 Yes Yes
2 65 68 62 74 67 Yes Yes
3 64 67 62 70 66 Yes Yes
4 64 67 60 67 66 Yes Yes
5 61 65 59 65 65 Yes Yes
6 61 64 59 64 64 Yes Yes
7 61 64 59 64 64 Yes Yes
8 60 63 58 64 63 Yes Yes
9 60 63 57 63 63 Yes Yes
10 59 63 57 63 61 Yes Yes
Avg. Top 4 64.8 67.8 61.75 71.3 66.75 Yes Yes
Avg. Top 10 62.1 65.3 59.6 66.8 64.7 Yes Yes
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Table2-11. CAMS 1605 top 10 measured MDA8dlues by year
Rank 2016 | 2017 | 2018

1 56 66 70
2 56 64 70
3 53 62 66
4 52 61 66
5 52 60 64
6 51 59 64
7 51 58 64
8 51 57 64
9 51 56 63

10 50 55 63
Avg. Top 4  54.25| 63.3 68
Avg. Top 10 52.3| 59.8 654
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Table2-12. CAMS 675/1675 top 10 measured MDA8alues by year

2018 in 2018 in . 2018 in
C.l. for C.l. for 2018in C.I. C.l. for
Rank 2010 | 2011 | 2012 | 2013 | 2014 @ 2015 | 2016 | 2017 2018 for 2014
2010 2013 2016 2015
2012 2015 2017
1 72 86 81 82 68 76 65 69 84 Yes High High High
2 71 82 75 74 65 73 64 67 82 Yes High High High
3 69 79 74 72 62 73 63 66 76 Yes High High High
4 68 78 72 70 61 70 62 63 74 Yes High High High
5 67 77 72 69 61 70 61 62 72 Yes Yes High High
6 67 75 71 67 61 69 60 61 72 Yes High High High
7 67 75 70 67 60 67 60 61 70 Yes High High High
8 64 73 69 66 60 67 60 60 69 Yes High High High
9 64 72 69 66 60 66 59 60 68 Yes High High High
10 64 72 68 65 59 66 59 60 66 Yes Yes High High
Avg. Top 4 70 81.3 755, 745 64 73| 635 66.3 79 Yes High High High
Avg. Top 10| 67.3 86| 72.1 698 617 69.7| 613 629 733 Yes High High High
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Table2-13. CAMS 6602 top 10 measured MDA8dlues by year

2018 inC.l.| 2018inC.l.| 2018in C.l.| 2018 in C.I.
Rank 2011 | 2012 | 2013 | 2014 | 2015 2016 | 2017 | 2018 for 2010 for 2013 for 2014 for 2015
2012 2015 2016 2017

1 80 70 77 n/a 77 62 68 71 Yes Yes Yes Yes

2 80 70 70 n/a 75 59 67 70 Yes Yes Yes Yes

3 79 69 70 n/a 72 58 66 68 Yes Yes Yes Yes

4 75 69 69 n/a 71 58 65 68 Yes Yes Yes Yes

5 74 69 65 n/a 70 58 63 66 Yes Yes Yes Yes

6 72 67 64 n/a 69 57 63 65 Yes Yes Yes Yes

7 72 66 63 n/a 68 57 62 65 Yes Yes Yes Yes

8 72 64 63 n/a 65 57 62 63 Yes Yes Yes Yes

9 71 64 63 n/a 64 56 61 62 Yes Yes Yes Yes

10 71 63 63 n/a 62 56 60 61 Yes Yes Yes Yes
Avg. Top 4 785 695 715 nfal 738 59.25/ 66.5| 69.25 Yes Yes Yes Yes
Avg. Top 10| 74.6| 67.1| 66.7 nfal 69.3 57.8| 63.7 65.9 Yes Yes Yes Yes
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2.3 Three-Year Averages of 4th Highest MDA8 O3

The following table shows the averagkthe 4th highest MDAS values at all of the monitoring stations
that had data used in this report for 20212018. Consistent with the dathandling conventions for the
2015Qb! ' v{ X @I f dzSa

0Sé2yR

Table2-14. 4h-highest MDAS valuest Regional @Monitors 20132018 (ppb)
2014 | 2015 2016 | 2017 @ 2018

CAMS| 2013
3 69
38 70
614 67
684 64
690 75
1603 n/a
1604 n/a
1675 70
6602 69

62
63
63
53
66
57
64
61
n/a

73
73
71
69
75
72
67
70
71

64
62
65
59
61
63
60
62
58

70
67
67
57
70
59
67
63
65

72
70
60
69
73
66
66
74
68

GKS dzyAdaQ RAIAG I NB
2013 2014 2015 2016
2015 Avg.| 2016 Avg.| 2017 Avg.| 2018 Avg.
68 66 69 68
68 66 67 66
67 66 68 64
62 60 62 61
72 67 69 68
n/a 64 65 62
n/a 63 65 64
67 64 65 66
n/a n/a 65 63

As the table shows, CAMS 68AcKinney Roughsias the lowest threg/ear average from 2@t2018,
0 NB y Rowevdr, dieloa A &4 G S NA

gKAOK O2ydAydzsSa
the proximity of trees to this monitoring statigmvhich has since led CAPCOG to move this station, these

KA &

Y2y Ail2NDa

values may be artificially lowiCAMS 2gainhad the highest threg/ear average from 2@t2018 at 63

ppb. Most O; monitors in the region averagediawer three-year average from 2@t2018 than from

2015-2017. This is chiefly due to the higbs levels recorded in 2015 falling out of the thrgear
average, althougl®; levels in 2018 were actually higher than in 2017 or 20%&re is one research

monitoring station operated by CAPCOG (CAMJ that had a thregear average-70 ppb from 2013
2015. However, the thregear average has since dropped below 70 ppb.

2.4 Seasonal Os Exposure

While EPA set the 2015 secondapNAAQSdentical to the 2015 primary {NAAQSthe preamble to
GGKS NBIljdzA aAids

the rulemakinga G I G S &
cumulative seasonal exposure to 17 piwours (ppmhrs) or lower, in terms of three-year W126

AYRSE®¢
exposure will be achieved with a standard set at a level of 0.070 ppm, and the same indicator, averaging

GAYSE

YR F2NY

9t !

GKFGZ

RAR v 2 INABO®IS O daaSSLBirotbatddiuretiieasomal NE

| aHoweKe3, a @cehtNI.\Cdhurt &f AppgaR foltie ©.€. Circuit

ruling strongly sugests that EPA is eventually going to need to establish a separate secHiEiagyS
along the lines recommended by their Clean Air Scientific Advisory Committee (CASAE). NEIA 2y Q&
peak seasonal £&xposure levels were well below the 17 pws levelthat EPA referenced in the final
2015 QNAAQS rulemaking. The figure below shows timea®ith seasonal exposure levels at each

monitoring station by each-fhonth period during the year.
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Figure2-3. Weighted Season@ Exposure by Monitoring Station andh®nth period, 2018 (W126 pphis)
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3 Temporal Analysis

In the 20162015 Conceptual Model for the region, CAPCOG included a number of temporal analyses of
Oz in the region. CAPCOG performed similar analyses of the 2016,&@2018 data for most of these
analyses, including:

1 The earliest and latest dates of the year when Higthevels were recorded;
1 The distribution of higl©s; days by month;

9 The distributbn of highO; days by day of the week; and

1 The distribution of higl®s days by start time for MDAS.

CAPCOG compared the 30data to the 201€015,2016 and 201 ™ata in order to evaluate whether
there was evidence that the temporal patterns MDA8V@AIues in the region were different in 261

3.1 Earliest and Latest Dates for High Oz in 2018

One of the key issues for CAPCOG to understand is when are the earliest and latest dates in the year

when high MDA&; levels were recorded. Since CAPCOG only operatasomitors seasonally and

TCEQ operates theirs yearund, CAPCOG needs to understand the appropriate start and end dates for

Alda Y2y Al2NRy®E HEASI G AFTREND (oKIAAAA K y I f @aAa AyOf dzRSY

Days when the highest MDA8 @lue recorded intheregioa I & x pp LJILIO
Days when the highest MDA§ @ £ dzS NB O2NRSR Ay (GKS NB3IA2Y 41

Days that were among the four highest MDB8J | f dzSa | G0 GKS NBIA2y Q& N
monitoring stations (i.e., will be considered in determining whether the area is in
compliance with the NAAQS or not)

f Days that were among the 10 highest MDBAJ | f dzS& i (GKS NBIA2Yy Q& NB
stations(i.ex ¢2dzf R 6S LRGSYdAlrftfe dzaSR F2NJ L GdFAyY
RN} ¥4 Y2RStAYy3 3FdzARIFYOS AF GKS @I fdSa 6SNB x
The following table summarizes the earliest and latest calendar dates that met these criteria fer 2010
2015, 2016, 201,7and 208.

Table3-1. Earliest and latest dates for high MDA8Mhe CAPCOG Region
MDAS8 Q 20102015 2016 2017 2018
wSIA2Yy It t ¢ 2/10¢11/8 @ 2/11¢10/27 2/22¢10/26 = 3/13¢8/23
Regional Peak > 70 ppt 3/25¢10/17 | 10/3¢10/3 5/6 ¢9/13 4/28 ¢ 8/3
CAMS Jop 4 4/13¢10/24 | 2/12¢10/3 5/6 ¢ 9/1 5/7 ¢ 8/2
CAMS 3rop 10 3/13¢10/25 | 2/12¢10/3 4/7 ¢ 9/13 4/28 ¢ 8/3
CAMS 38 Top 4 5/2 ¢ 10/24 2/12 ¢ 10/2 5/6 ¢ 9/13 4/28 ¢ 8/3
CAMS 38 Top 10 3/13¢10/26 | 2/12¢10/2 4/7 ¢ 9/13 4/24 ¢ 8/3

A X A zA - -G -

¢CKS Hamy REFEGF O2y Ay dzSRS@3t AaKDBY I RDOdzNY R 88 NB G SE N
official QY2 Yy AU2NAYy 3 aStazyo ¢KS f{Jday} aftér Ruglistivdas atso 2 RS NI G S¢
noteworthy forhow abnormal that is compared to 202D17.
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3.2 High Oz Days by Month

The following tables shows the number of days when MDAS8 values weré ppb and >70 ppb by

month between 2010 2015, 2016, 201,7and 2018
Figure3-1. Percentage of days with MDAS8 value¥6%pb by month

m 2010-2015 m2016 m 2017 m2018
45%
40%

35%
30%
25%
20%
15%
10%
1|
0% i

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

Figure3-2. Percentage of days with MDAS8 values >70 ppb by month
m 2010-2015 m2016 m 2017 m2018
18%
16%
14%
12%
10%

8%
6%
4%
S| I
0%

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

As mentioned in the previous section, the lactigfh Q data in 2018 was notable. Perhaps more
notable, however, was the large number July when MDARIs exceeded 70 ppb in 2018. MDAS O
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levels exceeded 70 ppb in July five times in 2018, but only three times in the prior eight years from

20102017.

After two years, 2016 and 2017, where MD@8values reached 55 ppb or higher in February, 2018
returned to the trend from 2012015 whenMDAS8O: values rarely reached 55 ppb in February.

As the table below show#he distribution of MDA8O; valuesof 55 ppb or highem 2018by monthwas
statistically significantly differerthan all previously analyzed timeframeShisquared values that are

statistically significant & 0.05 significance level are bold.

Table3-2. Chisquared values for comparison of 2018 monthly distribution of MPé@Centrations at 55 ppb or above to

2017,2016 and 2012015

ChiSquared Value for

ChiSquared Value for

Chi-Squared Value for

Month 20102015 Comparison 2016 Comparison 2017Comparison
January n/a n/a n/a
February 0.207595 2.510204 1.490909
March 3.231438 0.125436 8.259202
April 38.705475 0.382280 4.172506
May 5.795616 18.578800 1.837731
June 2.984122 4.027875 4.131319
July 6.048511 31.861125 13.637250
August 1.688809 11.958686 0.019956
September 7.473418 5.020408 7.454545
October 6.850633 5.857143 3.727273
November 0.415190 n/a n/a
December n/a n/a n/a
TOTAL 73.400806 80.321951 44.730606

As the table below show#e distribution of MDA8O; values>70 ppb wereonce agairstatistically
significantly differenfrom all previously analyzed timeframe§hisquared values that are statistically
significant ata 0.05 significance level atmld. MDA8 >70 ppb in 2016 was netaluated for differences

since there was only one day in 2016 with MDA8 >70 ppb.

Table3-3 Chisquared values for comparison of 2018 monthly distribution of MPé@Centrations>70 ppb t02017and2010

2015
Month ChiSquared Value. for ChiSquared Val.ue for
20102015 Comparison 2017 Comparison

January n/a n/a
February n/a n/a
March 0.147059 n/a
April 1.694118 n/a
May 0.235829 0.128571
June 1.323529 2.857143
July 47.107848 n/a
August 0.047059 1.728571
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Month ChiSquared Value for | ChiSquared Value for
20102015 Comparison 2017 Comparison

September 2.352941 4.285714

October 1.176471 n/a

November n/a n/a

December n/a n/a

TOTAL 54.084818 9.000000

3.3 High Oz Days by Day of the Week

CAPCOG analyzed the frequency of higa@s by day athe week. The following figussshows the
percentage of days when the highest MDAB&Yels in the region wergb5 ppb and >70 ppb

Figure3-3. Distribution of MDA8435 ppb or above by day of the week
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Figure3-4. Distribution of MDA84@above 70 by day of the week
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CAPCOG performed statistical analyses based on days with MD¥B pb and>70 ppb, comparing
20102015,2016 and 2017 data to 201@ata. The tables below show Gbguared values comparintpe
2018 distributionto the previous time frameslhere were ncstatistically significandifferencesat a
0.05 significance levéetween 2018 and any previously analyzed timefraMBAS8 >70 pplin 2016
was notevaluated fordifferences since there was only one day in 2016 with MDA8 >70 ppb.

Table3-4. Chisquared values for comparison of 2018 daily distribution of MR&@Centrations at 55 ppb and above2@il 7,
2016 and 2012015

Month ChiSquared Value_for 2020 ChiSquared Val_ue for| ChiSquared Val_ue for
2015 Comparison 2016 Comparison 2017 Comparison

Monday 0.1595 3.2618 0.0848
Tuesday 0.0021 3.2618 1.4187
Wednesday 1.0081 0.1090 1.1878
Thursday 0.3725 0.1022 0.0005
Friday 0.5137 2.3922 1.1633
Saturday 0.6778 1.4002 0.0513
Sunday 0.6327 0.8123 1.0494
TOTAL 3.3665 11.3396 4.9557

Table3-5 Chisquared values for comparison of 2018 daily distribution of MA@ @entrations above 70 ppb to 262015

ChiSquared Value for 2020  ChiSquared Value for 2017
Month . .
2015 Comparison Comparison
Monday 0.0327 n/a
Tuesday 0.3282 1.4610
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ChiSquared Value for 2020  ChiSquared Value for 2017
Month . .
2015 Comparison Comparison

Wednesday 1.7237 0.0065
Thursday 0.0742 0.1169
Friday 0.2272 0.1169
Saturday 0.7429 0.2078
Sunday 0.6600 n/a
TOTAL 3.7890 1.9091

3.4 Start Hour for MDA8 O:1 uvuv DDA

One of the temporal factors evaluated in the most recent conceptual model was the distribution of start
hours for high MDAB8 £¥alues. The following figure shows these distributions for each monitoring
station in 2018. As the figure shows, 10 am and 11 am were the most common start hour for MDA8 O
gt dzSa x pp LILID P

Figure35.5 A a G NA 6 dzi A2y 2F &G NI K2dzNJ F2NJ a5!y x pp LILIWD o6& Y2y AlG2NA

m7.00AM m800AM m9:00AM 10:00 AM m11:00 AM m12:00 PM m1:00 PM

60%
50%
40%
30% ——
20% ——
10% — I ||>
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CAMS #

In the figures beloWtCAPCOG compared the distribution of start hours in 2018 to whabhbseyved in
20102015, 2016, and 201for MDA8 QX p. p
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Figure3-6. Start hour for MDA8x p p LJLI6 I (i -2015,2G16, 8017, ardDI8n
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igure3-8. Start hour for MDA8x p p LJLJI6 | (i /2D15,{2016, 017, and 20481
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Figure3-9. Start hour for MDA8x p p LJLJ6 | i /2D1%,{2016, 204, End 20184 N
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Figure3-10. Start hour for MDA8sXx p p LJLI6 | (i [/2D1%,{2016, 8017 and 20481
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Figure3-11. Start hour for MDA8{X p p LJLI6  103) 2016R045, 2046¢2017, 2018
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Figure3-12. Start hour for MDA8x p p  LJLIO F G /-R04AH, 2046¢2017,5ndR00& n
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Figure3-13. Start hour for MDABsx p p  LJLI6 | 0 /-R0AY, 2046¢201Y,5andR200& n
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Figure3-14. Start hour for MDA8x p p  LJLI6 F G /-R04AH, 20£6¢2017,5ndR200L& n
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4 Meteorological Factors

In the most recent conceptuahodel for the region, CAPCOG evaluated a variety of potential
meteorological factors that could influence the MDA®@lues throughout the region, including:
1 Average wind speed (WS) between 12 pm and 4 pm at each monitoring station;

Average temperature deveen 12 pm and 4 pm at each monitoring location;

Diurnal temperature changes at each monitoring location;

Average relative humidity (RH) between 12 pm and 4 pm at all monitoring locations;
Average solar radiation (SR) between 12 pm and 4 pm at each miogitocation; and

I Wind back trajectories on MDAS valueg) ppb.

=A =4 =4 =

CAPCOG used the 12 g pm time frame based on these being the four hours with the highest
average 1hour G levels on days when MDA (avels were >70 ppb at CAMS 3 between 2010 and
2015 CAPCOG included the 8 grh2 pm period for WD as well based on this time frame including all of
the start hours for MDAS values >70 ppb at CAMS 3G 38 between 2010 and 2015.

Ly /!'t/hDQa Y2ad NBOSyd 02y OSLIidhb,B5579 @R &M ES5/ !t / h D
LI P / !t/ hD dzaSR 02y FilefSofié&entefide 818ddr tb defergningi a | Yy R
whether there were statistically significant differences between the actual distribution and the expected

WD distribution given the datfor all days.

For this report, CAPCOG analyzed:
1 MDA8 @Qat CAMS 3 and CAMS 38
1 Windspeed and temperature data at CAMS 3
1 Relativehumidity (RH)data at Camp MabrgCAMS 500Rdue to lack of RH data at CAMS 3
9 Solarradiation data at CAMS 3#his is the onlymonitoring station that includes solar raatiion
measurementy

4.1 Wind Speed

/1t / hDQA& Y zcdricepiNd raofef showed that average wind speeds between 124pm

had a statistically significant negative correlation with MDA®O L y [/ | t L2015DQQricepwal m n
Model, CAPCOG analyzed the data for 4m in order to limit the analysis to just the hours that
typically included the peak{@oncentrations for the day. The regression analfhas CAPCOG

conducted on the relationship betweers@neteowlogical factors, day of week, and year at CAMS 3 and
CAMS 38, showed similar statistically significant impacts of wind speBiD&8 values:0.18 ppb/mph

at CAMS 3 and).20 ppb/mph at CAMS 38.

Given this relationship, CAPCOG conducted a variety oftitatianalyses to evaluate whethitie 2018
wind speeds were statistically significantly different from wind speeds observedZMior if the
relationship between @and wind speed was statistically significantly differtran the relationship
observel between20102017.

4.1.1 Comparison of Relationship between Wind Speed and MDA8 Oz in 201 8 to
2010-2017

The figures below show the relationship between observed wind speeds and observedQ4izad8es

at CAMS 3. All trendlisare fairly similar showing that there is not a strong negative or positive
relationship, though 2012015 did show a slightly negative relationship while all subsequent years have
had a slightly positive relationship.
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Figured-1. Scatter Plot of 12 pm4 pm Wind Speed at CAMS 3 v. MDA& CAMS 3, 201R015
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Figure4-2. Scatter Plot of 12 pm4 pm Wind Speed at CAMS 3 v. MDA& GAMS 3, 2016
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Figure
4-3. Scatter Plot of 12 pmg4 pm Wind Speed at CAMS 3 v. MDA&ICCAMS 3, 2017
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Figure4-4 Scatter Plot of 12 pm4 pm Wind Speed at CAMS 3 v. MDA& GAMS 3, 2018
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The figure below shows a comparison of the typical wind speeds for the days when NRl8e3
were <55 ppb, 550 ppb, and >70 ppb at CAMS 3 in0&mpared toprevious timeframes
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Figured-5. Typical Wind Speed 12 gmpm at CAMS 3 on Days with MDAS®ES ppb, 5570 ppb, and >70 ppb at CAMS 3,
20102015, 2016, 2017, and 2018
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4,1.2 Comparison of 201 8 Wind Speeds to 2010-2015 Wind Speeds

The figure below shows the distribution of daily eage wind speeds between 12 pm pm at CAMS 3.
Figure4-6. Histogram of 12 prg4 pm Wind Speeds at CAMS 3, 2RQ05, 2016, 2017, and 2018
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CAPCOG performed a hjuared test of independence on the datethe figure above to determine if
the distributions were statistically significantly different. CAPCOG found that there was not a statistically
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significant difference in the distribution using this test @.85 or 0.10 significance level in 2018
compared to any previous timeframe.

CAPCOG also tested whether there was a statistically signififéerence in the annual average of
these daily 12 prm4 pm wind speed averages. The following figure shows the average for22050

2016, 2017 and 201 &longwith the 95% confidence intervals.
Figured-7. Annual Avg. 12 p#h pm Wind Speed at CAMS 3, 22005, 2016, 2017 and 2018
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4.2 Temperature

/1t / hDQ& Y 2cdricepiNdsraofef showked that average tempenatsi between 12 pa4 pm

had a statistically significant positive correlation with MDA®O L Yy / ! t 201DCvaceptua m n
Model, CAPCOG analyzed the data for 12 grpm in order to limit the analysis to just the hours that
aretypically included the @ak Q concentrations for the day. The regression analfhas CAPCOG
conducted on the relationship betweers@neteorological factors, day of week, and year at CAMS 3 and
CAMS 38, showed similar statistically significant impacts of temperature on MDA w#&.18 ppbfF

at CAMS 3 and +0.19 pgb/at CAMS 38.

Given this relationship, CAPCOG conducted a variety of statistical analyses to evaluate thlec2H&8
temperatures were statistically significantly different from temperatures observed 2018 or if the
relationship between @and temperature was statistically significantly differ¢iman the relationship
observed 2012017.

4.2.1 Comparison of Relationship between Temperature and MDA8 Oz in 2018 to
2010-2017

The figures belovghowa scatter plot with MDAS8 values and average temperatures for 12 grpm at
CAMS3 for 2018,2017, 2016, and 2012015 As the figures show, the 28#lata was consistent in
showing gpositive correlation betweethese two factors.
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Figured-8. Scatter Plot of 12 pm4 pm Temperature at CAMS 3 v. MDA&I@AMS 3, 201R015
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Figure4-9. Scatter Plot of 12 pm4 pm Temperature at CAMS 3 v. MDA&ICAMS3, 2016
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Figured-10. Scatter Plot of 12 pm4 pm Temperature at CAMS 3 v. MDA&I@AMS 3, 2017
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Figured-. Scatter Plot of 12 pm4 pm Temperature at CAMS 3 v. MDA&IGAMS 3, 2018
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The figure below shows a comparison of temperaturefor the days when MDA8alues were <55
ppb, 5570 ppb, and >70 ppb at CAMS 3 in 2018 compared to previous timefradk&s data was
within the 0.05 confidence range for 200P015MDA8 Q <55 ppband>70 pph however it was lower
between 5570 ppb.
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Figured-11. Typical Temperature 12 ppdpm at CAMS 3 on Days with MDASEE ppb, 5570 ppb, and >70 ppb at CAMS 3,
20102015, 2016, 204, and 2018
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4.2.2 Comparison of 201 8 Temperatures to 2010 -2015 Temperatures

The figure below shows a histogram of the distribution of daily average temperatures between-12 pm
4 pm at CAMS 3.

Figured4-12. Histogram of 12 pm 4 pm Temperatures at CAMS 3, 2@005, 2016, 2017, and 2018
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CAPCOG performed a dguared test of independence on the data to determine if the distribution of
the average temperatures from 12 pg¥ pm into these 10°F bins was sfgrantly statistically different
from the distribution in 2012015,2016 or 2017 Therewas a significant statistical difference in the
distribution using this test at a 0.05 significance level betweer8201d all previous timeframes

CAPCOG alsested whether there was a significant statistical difference in the annual average of these
daily 12pm - 4 pm wind speed averages. The following figure shows the average from220H) 2016,

and 2017 along with the 95% confidence intervals.
Figure4-13. Annual Avg. 12 p#h pm Temperature at CAMS 3, 22015, 2016, 2017, and 2018

m 2010-2015 m2016 m2017 m 2018

90

Annual Avg. 12 pd pm Temp. (deg. F)
N w Y a1 (o2} ~ (o]
o o o o o o o

[y
o

o

4.3 Diurnal Temperature Change

/1t / hDQ& Y 2cdriceptNdsraofef showkd that diurnal temperature change had a statistically
significant positive correlation with MDAG® Ly [/ ! t 201DCvdceptua Madel, CAPCOG
analyzed the data only for days when hourly averages were available for all 24 hours of the day in order
to have the full range of data used in the analysis. fBgeession analyses CAPCOG conducted on the
relationship between € meteorological factors, day of week, and year at CAMS 3 and CAMS 38,
showed similar statistically significaimipacts of diurnal temperature changes BMDA8 values: +0.30
ppb/degree F aCAMS 3 and +0.30 ppb/degree F at CAMS 38.

Given this relationship, CAPCOG conducted a variety of statistical analyses to evaluate thiee2Dé8
diurnal temperature changes were statistically significantly different from temperature changes
observed 201017 or if the relationship between £and temperature change was statistically
significantly differenthanthe relationship observed 2012017.

4.3.1 Comparison of Relationship between Diurnal Temperature Change and
MDAS8 Osz in 201 8 to 2010-2017

The figures bdow showscatter plots with MDAS8 values and diurnal temperature changes at CAMS 3 for
2018,2017, 2016, and 20102015 As the figureshow, the 208 data was consistent in showing a
positive correlation between these two factors.
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