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Executive Summary 
The purpose of this project is to compare ambient air monitoring data collected in 2017 in the Capital 
Area Council of Governments (CAPCOG) 10-Ŏƻǳƴǘȅ ǊŜƎƛƻƴ ƻŦ /ŜƴǘǊŀƭ ¢ŜȄŀǎ ǿƛǘƘ /!t/hDΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ 
ozone (O3ύ άŎonceptual modelΣέ ǿƘƛŎƘ ŜǾŀƭǳŀǘŜŘ Řŀǘŀ ŦǊƻƳ нлмл-2015.1 The CAPCOG region includes 
Bastrop, Blanco, Burnet, Caldwell, Fayette, Hays, Lee, Llano, Travis, and Williamson Counties. Five of 
these counties constitute the Austin-Round Rock Metropolitan Statistical Area (MSA): Bastrop, Caldwell, 
Hays, Travis, and Williamson Counties. This report is based on: 

¶ O3 data collected at: 
o ǘǿƻ άǊŜƎǳƭŀǘƻǊȅέ h3 continuous air monitoring stations (CAMS) operated by TCEQ in 

Travis County (CAMS 3 and 38); 
o eight non-regulatory O3 CAMS operated by CAPCOG throughout the region (CAMS 601, 

614, 684, 690, 1603, 1604, 1675, and 6602); and 
o one non-regulatory O3 CAMS ƻǇŜǊŀǘŜŘ ōȅ {ǘΦ 9ŘǿŀǊŘΩǎ ¦ƴƛǾŜǊǎƛǘȅ ό/!a{ мслрύΤ 

¶ Meteorological data collected at these 11 CAMS and two weather stations operated by the 
National Weather Service (NWS) ς CAMS 5003 and CAMS 5005; 

¶ Co-located fine particulate matter (PM2.5), nitrogen dioxide (NO2), and sulfur dioxide (SO2) data 
collected at CAMS 3. 

 

/!t/hDΩǎ ŀƴŀƭȅǎƛǎ shows that, compared to 2016 when there was only one day with Maximum Daily 8-

Hour Ozone Average (MDA8 O3) measured >70 ppb, there were fewer days in 2017 with high relative 

humidity and more days with a high diurnal temperature change. Both of these conditions could have 

led to the increase in MDA8 O3 measured >70 ppb days in 2017. However, 2017 data for co-pollutants, 

namely NO2 and SO2, were not consistent with either 2010-2015 or 2016 data trends which showed that 

as MDA8 O3 increases so to would those pollutants.  

Other significant findings included: 

¶ There were fewer days in 2017 with high relative humidity and more days with a high diurnal 
temperature change than there were in 2016, both of these conditions make ozone formation 
more likely. 

¶ The 2017 data continued the 2016 trend of February having substantially more days with MDA8 
O3 җ рр ǇǇō ǘƘŀƴ ǿŀǎ ƳŜŀǎǳǊŜŘ ŦǊƻƳ нлмл-2015.  

¶ The general relationships between meteorology and high MDA8 O3 in 2017 were consistent with 
the relationships observed 2010-2015 and 2016. 

¶ Background MDA8 O3 levels were slightly, but statistically significantly, higher in 2017 and 2016 
than what was typical for 2010-2015. 

¶ Local contributions to MDA8 O3 levels were substantially and statistically significantly lower in 
2017 and 2016 than what was typical for 2010-2015. 

 

This report includes: 

¶ General summaries of O3 data in the region from 2017 compared to 2010-2015 and 2016 

(Section 2); 

                                                           
1 http://www.capcog.org/documents/airquality/reports/2016/Deliverable_3.2-
CAPCOG_Ozone_Conceptual_Model_2016.pdf  

http://www.capcog.org/documents/airquality/reports/2016/Deliverable_3.2-CAPCOG_Ozone_Conceptual_Model_2016.pdf
http://www.capcog.org/documents/airquality/reports/2016/Deliverable_3.2-CAPCOG_Ozone_Conceptual_Model_2016.pdf
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¶ Analysis of the temporal profiles and features of O3 pollution in the region in 2017 compared to 

2010-2015 and 2016 (Section 3); 

¶ Investigations of potential relationships between meteorology and O3 pollution in 2017 

compared to 2010-2015 and 2016 (Section 4); 

¶ Analysis of correlations between O3 pollution and ambient PM2.5, NO2, and SO2 concentrations in 

2017 compared to 2010-2015 and 2016 (Section 5);  

¶ Analysis of spatial patterns in regional O3 pollution, and investigation of relationships between 

emissions and ambient O3 concentrations in the region in 2017 compared to 2010-2015 and 

2016 (Section 6); and 

¶ Analysis of the potential the changes in NOX emissions between 2016 and 2017 could explain 

the increase in the O3 levels observed within the region in 2017 compared to 2016 (Section 8) 
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1 Introduction  
The purpose of this project is to compare 2017 ŀƳōƛŜƴǘ ŀƛǊ ƳƻƴƛǘƻǊƛƴƎ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ƛƴ /!t/hDΩǎ 10-

county region of Central Texas that consists of Bastrop, Blanco, Burnet, Caldwell, Fayette, Hays, Lee, 

[ƭŀƴƻΣ ¢ǊŀǾƛǎΣ ŀƴŘ ²ƛƭƭƛŀƳǎƻƴ /ƻǳƴǘƛŜǎ ǿƛǘƘ /!t/hDΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ O3 conceptual model. CAPCOG 

developed O3 conceptual models for the Austin-Round Rock MSA in 2004, 2007, 2010, 2012, and 2015. 

/!t/hDΩǎ нлмс conceptual model extended to cover all 10 counties in the CAPCOG region using data 

from 2010-2015. This project builds on this most recent data, comparing the 2017 air pollution and 

meteorological data to the 2010-2015 and 2016 data used for the most recent conceptual model and 

2016 data analysis.  

1.1 Air Quality Monitoring Network for the CAPCOG Region 
A map of the CAMS used for the 2010-2015 Conceptual Model and this report is shown below. Red 

circles are TCEQ stations that collected O3 and meteorological data between 2010 and 2017, green 

circles are CAPCOG stations that collected O3 and meteorological data for at least some time between 

2010 and 2017, ŀƴŘ ǘƘŜ ōƭǳŜ ŎƛǊŎƭŜ ƛǎ ŀ {ǘΦ 9ŘǿŀǊŘΩǎ ¦ƴƛǾŜǊǎƛǘȅ ǎǘŀǘƛƻƴ that collected O3 and 

meteorological data in 2017. 

Figure 1-1. CAPCOG region and CAMS used for 2010-2015 Conceptual Model, the 2016 and 2017 Data Analysis 
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1.2 Information on Air Monitoring Stations in the Region 
.ƻǘƘ ƻŦ ¢/9vΩǎ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘƛƻƴǎ ŀǊŜ Federal Reference Method (FRM) ǎǘŀǘƛƻƴǎΦ /!t/hDΩǎ ƳƻƴƛǘƻǊƛƴƎ 

stations are not FRM or Federal Equivalent Method (FEM), although they do use Environmental 

Protection Agency (EPA) -approved sampling methods in a research capacity. Data used for this analysis 

were ƻōǘŀƛƴŜŘ ŦǊƻƳ ¢/9vΩǎ [ŜŀŘƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ƴŀƭȅǎƛǎ ϧ 5ƛǎǇƭŀȅ {ȅǎǘŜƳ ό[9!5{®) data system. The 

following table provides identifying information on each of the monitoring stations CAPCOG used for 

this analysis. 

Table 1-1. Ambient air monitoring stations used in 2010-2015 Conceptual Model and 2016 Data Analysis 

CAMS Name County Latitude Longitude Owner 

3 Austin Northwest Travis 30.3544356 -97.7602554 TCEQ 

38 Austin Audubon Society Travis 30.4831681 -97.8723005 TCEQ 

601 Fayette County Fayette 29.9624745 -96.7458748 CAPCOG 

614 Dripping Springs Hays 30.2146162 -98.0833473 CAPCOG 

674 CAPCOG Round Rock Williamson 30.5327780 -97.6850000 CAPCOG 

675 CAPCOG San Marcos Hays 29.890330 -97.8908330 CAPCOG 

684 McKinney Roughs Bastrop 30.1408770 -97.4588971 CAPCOG 

690 
CAPCOG Lake 
Georgetown 

Williamson 30.6664421 -97.7345790 CAPCOG 

1603 Gorzycki Middle School Travis 30.2163970 -97.8937440 CAPCOG 

1604 Lockhart Caldwell 29.8649170 -97.6649360 CAPCOG 

1605 {ǘΦ 9ŘǿŀǊŘΩǎ ¦ƴƛǾŜǊǎƛǘȅ Travis 30.2285360 -97.7543950 {ǘΦ 9ŘǿŀǊŘΩǎ ¦ƴƛǾ. 

1675 
CAPCOG San Marcos 

Staples Road 
Hays 29.8622810 -97.9288560 CAPCOG 

6602 
CAPCOG Hutto College 

Street 
Williamson 30.5457060 -97.5417940 CAPCOG 

 

1.3 Availability and Completeness Statistics of O3 Data by Monitoring Station 
In order to provide perspective on the overall availability of MDA8 O3 values for analysis, the following 

figure shows the percentage of O3 season MDA8 values available for each monitoring station in 2017. 

¢/9vΩǎ ǘǿƻ h3 monitors collected data year-round, the eight CAPCOG CAMS collected data from mid-

February to mid-November, and the St. Edwards University CAMS collected data from mid-February to 

the end of December. For regulatory purposes, the EPA requires at least 75% data completeness during 

ŀƴ ŀǊŜŀΩǎ ƻŦŦƛŎƛŀƭ h3 season ŦƻǊ ŀ ƳƻƴƛǘƻǊΩǎ Řŀǘŀ ǘƻ ōŜ ǳǎŜŘ ƛƴ ŀ ŘŜǎƛƎƴ ǾŀƭǳŜ ŎŀƭŎǳƭŀǘƛƻƴΦ ¢ƘŜ ǊŜƎƛƻƴΩǎ 

official O3 season is March 1 ς November 30, so the figure below represents the percentage of total 

possible MDA8 values available each year during these 275 days. 9t!Ωǎ ǊŜƎǳƭŀǘƛƻƴs require at least 75% 

data completeness statistics for O3 data to be considered valid. 
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Figure 1-2. CAMS MDA8 O3 Value Data Completeness for the 2017 O3 Season by Site 

 

 

The following figure shows a summary of the number of O3 monitors with MDA8 values used in this 

analysis by day of the year in 2017. 

Figure 1-3. Number of Monitors with Recorded MDA8 O3 Values by Date in 2017 
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1.3.1 Temporary Suspension of CAPCOG Monitors 

On June 06, 2017 CAPCOG suspended activities on all CAPCOG monitoring sites due to a loss of State of 
Texas funding. Monitors continued to collect data however monitoring oversight and data validations 
were suspended. June data validations were completed before monitoring activities were suspended 
however, 5-pt calibration checks were not performed in July. Monitoring activities resumed on July 18, 
2017. 

1.4 Accuracy of O3 Monitors in the CAPCOG Region O3 Monitors 
Lƴ ŎƻƳǇŀǊƛƴƎ ǘƘŜ Řŀǘŀ ŦƻǊ /!t/hDΩǎ ǎǘŀǘƛƻƴǎ ǘƻ ¢/9vΩǎ ǎǘŀǘƛƻƴǎΣ ƛǘ ƛǎ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ 

CAPCOG uses significantly different data-handling procedures for its O3 data than TCEQ uses in terms of 

how O3 instrument calibration results are handled: 

¶ TCEQ uses automated calibration systems that perform weekly three-Ǉƻƛƴǘ ǇǊŜŎƛǎƛƻƴ όάǎǇŀƴέύ 

checks and five-poinǘ ŎŀƭƛōǊŀǘƛƻƴǎ ŜǾŜǊȅ ǘǿƻ ǿŜŜƪǎΣ ŀƴŘ ¢/9vΩǎ Řŀǘŀ ǎȅǎǘŜƳ ŀǇǇƭƛŜǎ ǎƭƻǇŜ 

corrections following each five-point calibration and intercept corrections after every three-

point check in order to have the data report out O3 ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ǘƘŀǘ ŀǊŜ άŎƻǊǊŜŎǘŜŘέ ōŀǎŜŘ 

ƻƴ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǊŜǎǳƭǘǎΦ ¢/9vΩǎ ŀǳǘƻƳŀǘŜŘ ŎŀƭƛōǊŀǘƛƻƴ ǎȅǎǘŜƳǎ ŀƭǎƻ ǇŜǊŦƻǊƳ Řŀƛƭȅ άSpanZέ 

checks that check a 0 ppb and 400 ppb level in order to ensure that the values are within 

acceptable ranges. 

¶ CAPCOG uses manual calibrations for its own monitors each month and simply accepts data as 

long as the instrument is within the acceptable ranges of deviation. 

¶ CAPCOG paid for periodic manual calibrations of CAMS 1605 at St. Edwards University during 

2017 using the same data acceptance principles as it used fƻǊ /!t/hDΩǎ ƻǿƴ ǎǘŀǘƛƻƴǎΦ 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ǎǘŀǘƛǎǘƛŎǎ ŦƻǊ ¢/9vΩǎ ǇǊŜŎƛǎƛƻƴ ŎƘŜŎƪǎ ŀǘ /!a{ о ŀƴŘ оу ŦƻǊ нлмтΦ  
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Table 1-2. Summary of CAMS 3 and 38 Precision Calibration Checks, 2017 

Statistic CAMS 3 CAMS 38 

Number of Precision Checks, Including Five-Point Calibrations 54 55 

Number of Five-Point Calibrations 15 16 

Avg. Bias (ppb) -1.81 2.09 

St. Deviation Bias (ppb) 0.52 0.56 

Min. Bias Value (ppb) -20.35 -20.9 

Max. Bias Value (ppb) -17.35 -16.8 

Avg. Error (ppb) 1.83 2.12 

St. Deviation Error (ppb) 0.52 0.56 

Min. Error Value (ppb) -0.35 -0.9 

Max. Error Value (ppb) 2.65 3.2 

 

!ƭƭ ƻŦ /!t/hDΩǎ ŎŀƭƛōǊŀǘƛƻƴ ŎƘŜŎƪ ǾŀƭǳŜǎ ǿŜǊŜ ǿƛǘƘƛƴ ŀŎŎŜǇǘŀōƭŜ ƭƛƳƛǘǎΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ǎƘƻǿǎ ǘƘŜ 

statistics foǊ ǘƘŜ тл ǇǇō ŎŀƭƛōǊŀǘƛƻƴ ŎƘŜŎƪǎ ŀǘ ŜŀŎƘ ƻŦ /!t/hDΩǎ у /!a{ ŀƴŘ ǘƘŜ ƻƴŜ {ǘΦ 9ŘǿŀǊŘǎ 

University CAMS. 

Table 1-3. Summary of Deviations from 70 ppb Calibration Checks at CAPCOG and St. Edwards CAMS in 2017 (ppb) 

Month 
CAMS 
601 

CAMS 
614 

CAMS 
684 

CAMS 
690 

CAMS 
1603 

CAMS 
1604 

CAMS 
1605 

CAMS 
1675 

CAMS 
6602 

Feb. 2.3 1.0 0.6 2.6 0.5 0.4 n/a 0.9 1.0 

Mar. 1.0 1.5 0.5 0.8 1.0 0.5 n/a 0.5 1.4 

Apr. 0.4 0.4 0.9 0.7 1.0 0.7 1.5 0.2 1.2 

May 0.8 0.6 1.2 0.6 0.6 1.0 n/a 0.9 1.2 

Jun. 0.9 0.9 0.8 1.0 1.0 0.6 n/a 0.9 0.7 

Jul. 0.6 n/a n/a n/a n/a n/a n/a n/a n/a 

Aug. 1.1 0.6 1.0 0.3 0.7 0.9 n/a 0.5 0.8 

Sep. n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Oct. n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Nov. 0.6 0.8 0.6 0.9 0.6 0.8 n/a 0.7 0.4 

Avg. 1.0 0.8 0.8 1.0 0.8 0.7 1.5 0.7 1.0 

St.Dev. 0.6 0.4 0.3 0.7 0.2 0.2 n/a 0.3 0.3 

Min. 0.4 0.4 0.5 0.3 0.5 0.4 1.5 0.2 0.4 

Max. 2.3 1.5 1.2 2.6 1 1 1.5 0.9 1.4 

 

1.5 Attainment Status 
The two FRM monitors in the region have official 3-year O3 design values of 0.069 parts per million 

(ppm) at CAMS 3 and 0.067 ppm at CAMS 38, meaning that they that are attaining the 2015 O3 National 

Ambient Air Quality Standards (NAAQS) of 0.070 ppm. The research monitors that CAPCOG operates are 

not FRM stations and therefore are ƴƻǘ ǳǎŜŘ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ b!!v{. 

However, their data can indicate if there are O3 ǇǊƻōƭŜƳǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ƎŜǘǘƛƴƎ ǇƛŎƪŜŘ ǳǇ ōȅ ¢/9vΩǎ Cwa 

monitors. CAMS 3 had the highest 3-year average of its 4th highest MDA8 in the region (0.069 ppm) 

among all monitors in the region. Among the research monitors, CAMS 614 and 690 had the highest 3-



Analysis of 2017 Monitoring Data, June 15, 2018 

Page 15 of 91 

year average of their 4th highest MDA8 (0.068 ppm). EPA designated all ten counties in the CAPCOG 

region as άŀǘǘŀƛƴƳŜƴǘ/unclassifiableέ Ŧƻr the 2015 O3 NAAQS on November 16, 20172  

1.6 Overview of Findings from the 2010-2015 O3 Conceptual Model 
Some of the more significant findings from the 2010-2015 O3 Conceptual Model included the following: 

¶ There were statistically significant differences in high MDA8 O3 (>70 ppb) formation in the 
Austin-Round Rock MSA compared to high O3 formation in Fayette County. 

¶ MDA8 O3 levels >70 ppb occurred as early as March and as late as October, and occurred most 
frequently in August. 

¶ MDA8 O3 levels җ55 ppb occurred as early as February and as late as November. 

¶ Start hours for MDA8 O3 >70 ppb were as early as 9 am and as late as 1 pm within the Austin-
Round Rock MSA with a much wider range of values for Fayette County. 

¶ MDA8 O3 > 70 ppb tended to form in the region when: 
o Mid-day wind speed was low ς typically less 7 miles per hour (mph) or less; 
o Mid-day temperatures were high ς typically 90 degrees Fahrenheit or higher; 
o Diurnal temperature changes were large ς typically 23 degrees or more; 
o Mid-day relative humidity averages were low ς typically 30% or less; and 
o Mid-day solar radiation averages were high ς typically over 1.18 langleys/minute. 

¶ MDA8 O3 җрр ppb tended to form in the region when: 
o Mid-day wind speed was low ς typically less than 9 mph; 
o Mid-day temperatures were high ς typically 82 degrees Fahrenheit or higher; 
o Diurnal temperature changes were large ς typically more than 33 degrees; 
o Mid-day RH averages were low ς typically 30% or less; and 
o Mid-day solar radiation averages were high ς typically over 1.11 langleys/minute. 

¶ There were statistically significant multi-pollutant correlations between high MDA8 O3 levels 
and high 24-hour PM2.5 concentrations. 

¶ Regression analyses of high MDA8 O3 levels at CAMS 3 and CAMS 38 showed that the following 
factors were statistically significant in high MDA8 O3 levels between 2010-2015 at a significance 
level of 0.05: 

o Average wind speeds between 12 pm and 4 pm 
o Average temperature between 12 pm and 4 pm 
o Diurnal temperature change 
o Average relative humidity between 12 pm and 4 pm 
o Solar radiation between 12 pm and 4 pm (at CAMS 38 only) 
o Day = Sunday 
o Year = 2013 (coefficient = -2.42 ppb for CAMS 3 and ς 1.62 ppb for CAMS 38) 

¶ When MDA8 O3 ǿŀǎ Ҕтл ǇǇōΣ άōŀŎƪƎǊƻǳƴŘέ a5!у ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ ǊŜƎƛƻƴ ǿŜǊŜ ǘȅǇƛŎŀƭƭȅ рф-61 
ppb, with local emissions contributing the balance 

¶ MDA8 O3 levels > 70 ppb were 15-60 times more influenced by anthropogenic NOX emissions 
than by anthropogenic Volatile Organic Compounds (VOC) emissions. 

¶ Substantial and long-term downwards trends in mobile source NOX emissions resulted in 
significant decreases in regional MDA8 O3 levels between 2010 and 2015 and were expected to 
continue to drive MDA8 O3 levels down in 2016 and beyond. 

                                                           
2 Federal Register/Vol. 82, No. 220 - https://www.gpo.gov/fdsys/pkg/FR-2017-11-16/pdf/2017-24640.pdf 
[accessed 5/14/2018] 

https://www.gpo.gov/fdsys/pkg/FR-2017-11-16/pdf/2017-24640.pdf
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1.7 Key Questions for this Analysis 
Some of the key questions for this analysis are: 

¶ Were the conditions for high MDA8 O3 levels in 2017 similar to the conditions that were typical 
of high O3 levels in 2010-2015 and 2016? 

¶ Did factors that lead to high MDA8 O3 levels in the region between 2010-2015 and in 2016 occur 
with any greater or less frequency in 2017? 

2 Analysis of Daily Maximum 8-Hour O3 Data and Seasonal O3 Exposure 
This section provides general data on the MDA8 levels measured in the region in 2017. This includes 
analysis of days when MDA8 levels were >70 ppb, 55-70 ppb, and <55 ppb, which corresponds to the 
2015 O3 NAAQS O3 Air Quality Index (AQI) ǾŀƭǳŜǎ ƻŦ άǳƴƘŜŀƭǘƘȅέ ƻǊ άǳƴƘŜŀƭǘƘȅ ŦƻǊ ǎŜƴǎƛǘƛǾŜ ƎǊƻǳǇǎέ όур-
105 ppb and 71-ур ǇǇōΣ ǊŜǎǇŜŎǘƛǾŜƭȅύΣ άƳƻŘŜǊŀǘŜέ όрр-тл ǇǇōύΣ ŀƴŘ άƎƻƻŘέ όғрр ǇǇōύΦ 5ŀǘŀ ƛǎ ŀƴŀƭȅȊŜŘ 
both monitor-by-monitor and region-wide. For regional analysis, the highest MDA8 value recorded in 
ǘƘŜ ǊŜƎƛƻƴ ǿƻǳƭŘ ŘŜǘŜǊƳƛƴŜ ǘƘŀǘ ŘŀȅΩǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ 

2.1 High O3 Measurements by Monitoring Station  
The following figure shows the percentage of total number of MDA8 values that were <55 ppb, 55-70 

ppb, and >70 ppb for each monitoring station and for the region during the official O3 season in 2017 

(March-November). There was seven days in 2017 with MDA8 levels measured above 70 ppb. MDA8 

was measured at 55 ppb or above on 19% of days in ozone season. 

Figure 2-1. Percentage of O3 season days when monitored MDA8 was 55-70 ppb or > 70 ppb, 2017 
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The following tables provide more detailed data on the number of days that each monitor measured 

MDA8 values >70 ppb, 55-70 ppb, and <55 ppb in each year from 2010-2017. Summaries of the total 

number of observations and the regional peak are also included. 

Table 2-1. Days with MDA8 O3 > 70 ppb by monitoring station and year 

CAMS 2010 2011 2012 2013 2014 2015 2016 2017 Total 

3 8 13 6 1 0 8 1 3 40 

38 3 6 6 3 0 7 0 1 26 

601 1 10 1 2 1 2 0 0 17 

614 4 9 6 0 0 5 0 1 25 

684 0 5 4 0 0 1 0 0 10 

690 1 6 8 9 0 5 0 3 32 

1603 n/a n/a n/a n/a 0 6 0 0 6 

1604 n/a n/a n/a n/a 0 0 0 2 2 

1605 n/a n/a n/a n/a n/a n/a 0 0 0 

1675 n/a 2 6 3 0 3 0 0 14 

6602 n/a 13 0 1 0 4 0 0 18 

Region-Wide 12 21 12 10 1 12 1 7 76 
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Table 2-2. Days with MDA8 O3 55-70 ppb by monitoring station and year 

CAMS 2010 2011 2012 2013 2014 2015 2016 2017 Total 

3 32 57 45 49 28 49 34 31 325 

38 30 65 54 44 36 47 28 32 336 

601 24 50 25 28 28 33 15 33 236 

614 26 69 38 19 24 45 22 25 243 

684 23 54 42 24 2 32 8 8 193 

690 17 64 43 45 29 40 20 41 299 

1603 n/a n/a n/a n/a 8 44 23 15 90 

1604 n/a n/a n/a n/a 21 31 23 34 109 

1605 n/a n/a n/a n/a n/a n/a 2 12 14 

1675 n/a 16 41 28 17 41 16 23 182 

6602 n/a 41 31 38 0 34 15 27 186 

Region-Wide 37 75 70 63 52 60 48 48 453 

 

Table 2-3. Days with MDA8 O3 <55 ppb by monitoring station and year 

CAMS 2010 2011 2012 2013 2014 2015 2016 2017 Total 

3 316 267 298 310 329 302 329 323 2,474 

38 326 286 297 300 315 296 334 323 2,477 

601 180 161 159 179 172 209 315 217 1,592 

614 152 138 164 178 170 188 243 233 1,466 

684 169 149 166 191 198 219 266 254 1,612 

690 179 136 145 158 177 198 250 219 1,462 

1603 n/a n/a n/a n/a 155 204 239 244 842 

1604 n/a n/a n/a n/a 163 217 240 219 839 

1605 n/a n/a n/a n/a n/a n/a 318 295 613 

1675 n/a 26 168 184 176 205 250 227 1,236 

6602 n/a 117 168 174 0 164 257 211 1,091 

Total 316 269 284 292 312 293 317 310 2,393 

 

The following figure shows the number of days when the regional peak MDA8 value for O3 was <55 ppb, 

55-70 ppb, and >70 ppb by year. 
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Figure 2-2. Number of days when regional peak MDA8 O3 was <55 ppb, 55-70 ppb, and >70 ppb by year 

 

In 2017, there more days when MDA8 O3 levels were 55 ppb or higher than 2016 but fewer than 2015. 

In order to determine if the distribution of days in 2017 was statistically significantly different than 

CAPCOG performed a series of chi-ǎǉǳŀǊŜ ǘŜǎǘǎ ƻƴ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ Řŀȅǎ ƛƴǘƻ ǘƘŜ ғрр ǇǇōΣ җ рр ǇǇōΣ 

55-70 ppb, and > 70 ppb ranges in 2017 compared to what would be expected for 2010-2016, 2010-

2012, 2013-2015, and 2014-2016. The following table summarizes the results noting when there is a 

statistically significant difference at a 0.10 significance level *, 0.05 significance level **, or 0.01 

significance level ***.  

Table 2-4. P-values of chi-square tests comparing 2017 O3 AQI days to 2010-2016 AQI days 

Years <55 ppb, 55-70 ppb, >70 ppb ғрр ǇǇōΣ җ рр ǇǇō 

2010 0.0649742769*  0.3569436134 

2011 0.0000032037***  0.0000010916***  

2012 0.0031369419***  0.0007756288***  

2013 0.0613899704*  0.0185023954**  

2014 0.0000000130***  0.7663595868 

2015 0.0649043437*  0.0253438479**  

2016 0.0000000134***  0.3457580363 

2010-2012 0.0154061484**  0.0078031474***  

2013-2015 0.0013755119***  0.0003689137***  

2014-2016 0.1531954609 0.0568044862*  

2010-2016 0.0881174475* 0.2199436115 

 

This analysis shows that the distribution of days into these AQI ranges in 2017 was not significantly 
different from what was typical of 2010-2016, but there was a statistical difference for two three-year 
periods in that span; 2010-2012, 2015 and 2013-2015. The 2017 <55 ppb, 55-70 ppb, >70 ppb 
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2010 while the 2017 ғрр ǇǇōΣ җ рр ǇǇō distribution was statistically significantly different in 2011, 2012, 
2013, and 2015.  

2.2 Average of 4th Highest MDA8 O3 in 2017 
Compliance with the 2015 O3 NAAQS is based on the average of the yearly 4th high MDA8 values over 
ǘƘǊŜŜ ȅŜŀǊǎΦ 9t!Ωǎ ƳƻŘŜƭƛƴƎ ƎǳƛŘŀƴŎŜ ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ǘƻǇ мл ƳƻŘŜƭŜŘ a5!у ǾŀƭǳŜǎ ƛƴ 
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 4th-highest MDA8 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 the 2017 values were 
lower than, higher than, or within the 95% confidence intervals for 2010-2012, 2013-2015, and 2014-
2016. CAMS 1603 and CAMS 1604 only include 95% confidence intervals for 2014-2016 since these 
monitors did not start operating until 2014, and CAMS 1605 does not include 95% confidence intervals 
since the monitor has only operated for two years. 

 

Table 2-5. CAMS 3 top 10 measured MDA8 O3 values by year 

Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

1 77 82 94 79 69 85 72 71 Low Yes Yes 

2 76 79 87 70 65 83 67 71 Low Yes Yes 

3 75 78 80 69 63 82 66 71 Low Yes Yes 

4 74 75 74 69 62 73 64 70 Low Yes Yes 

5 73 75 73 68 62 73 64 69 Low Yes Yes 

6 72 74 71 68 62 73 63 68 Low Yes Yes 

7 72 74 68 67 61 72 63 67 Low Yes Yes 

8 71 74 68 67 61 71 62 67 Low Yes Yes 

9 69 73 67 66 61 70 62 64 Low Yes Yes 

10 68 73 67 65 60 69 61 63 Low Yes Yes 

Avg. Top 4 75.5 78.5 83.8 71.8 64.8 80.8 67.3 70.8 Low Yes Yes 

Avg. Top 10 72.7 75.7 74.9 68.8 62.6 75.1 64.4 8.1 Low Low Low 

 
Table 2-6. CAMS 38 top 10 measured MDA8 O3 values by year 

Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

1 76 78 80 74 68 82 69 73 Low Yes Yes 

2 72 76 78 73 63 81 65 68 Low Yes Yes 

3 71 73 78 72 63 80 64 67 Low Yes Yes 

4 70 73 76 70 63 73 62 67 Low Yes Yes 

5 69 71 74 68 63 71 61 66 Low Yes Yes 

6 68 71 72 68 62 71 61 66 Low Yes Yes 

7 66 69 70 68 62 71 61 65 Low Yes Yes 

8 65 69 70 68 62 69 60 63 Low Yes Yes 

9 65 68 69 67 61 68 60 63 Low Yes Yes 

10 64 68 69 66 61 67 60 63 Low Yes Yes 
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Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

Avg. Top 4 72.3 75.0 78.0 72.3 64.3 79.0 65 68.8 Low Yes Yes 

Avg. Top 10 68.6 71.6 73.6 69.4 62.8 73.3 62.3 66.1 Low Yes Yes 

 
Table 2-7. CAMS 601 top 10 measured MDA8 O3 values by year 

Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

1 73 79 72 74 73 73 67 69 Low Low Yes 

2 67 77 69 74 69 72 60 69 Yes Yes Yes 

3 66 76 69 68 69 70 60 67 Yes Low Yes 

4 65 75 68 64 69 70 59 64 Yes Low Yes 

5 65 74 64 63 68 67 57 64 Yes Yes Yes 

6 65 73 64 62 66 65 57 64 Yes Yes Yes 

7 64 73 63 62 66 64 57 63 Yes Yes Yes 

8 63 73 61 61 66 62 56 62 Yes Yes Yes 

9 61 73 61 60 64 62 56 62 Yes Yes Yes 

10 61 72 61 60 63 62 56 62 Yes Yes Yes 

Avg. Top 4 67.8 76.8 69.5 70.0 70.0 71.3 61.5 67.3 Yes Low Yes 

Avg. Top 10 65.0 74.5 65.2 64.8 67.3 66.7 58.5 64.6 Yes Low Yes 

 
Table 2-8. CAMS 614 top 10 measured MDA8 O3 values by year 

Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

1 80 86 77 69 70 79 66 72 Low Yes Yes 

2 78 83 76 69 64 76 66 68 Low Yes Yes 

3 73 79 73 68 63 72 66 67 Low Yes Yes 

4 72 77 73 67 63 71 65 67 Low Yes Yes 

5 70 77 73 64 62 71 64 66 Low Yes Yes 

6 70 76 71 64 61 70 63 66 Low Yes Yes 

7 69 74 70 62 61 70 61 65 Low Yes Yes 

8 67 71 70 62 61 69 61 63 Low Yes Yes 

9 66 71 68 62 61 69 61 62 Low Yes Yes 

10 64 70 68 59 61 68 59 62 Low Yes Yes 

Avg. Top 4 75.8 81.3 74.8 68.3 65.0 74.5 65.8 68.5 Low Yes Yes 

Avg. Top 10 70.9 76.4 71.9 64.6 62.7 71.5 63.2 65.8 Low Yes Yes 
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Table 2-9. CAMS 684 top 10 measured MDA8 O3 values by year 

Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

1 68 81 80 68 58 73 64 62 Low Yes Yes 

2 67 76 75 66 55 69 62 60 Low Yes Yes 

3 67 75 72 65 53 69 59 59 Low Yes Yes 

4 66 72 71 64 53 69 59 57 Low Yes Yes 

5 65 71 68 63 52 67 56 56 Low Yes Yes 

6 65 70 66 63 51 63 56 56 Low Yes Yes 

7 64 70 66 62 51 63 56 55 Low Yes Yes 

8 64 69 65 60 50 63 56 55 Low Yes Yes 

9 61 68 65 60 49 63 54 54 Low Yes Yes 

10 61 68 64 60 49 62 53 53 Low Yes Yes 

Avg. Top 4 67.0 76.0 74.5 65.8 54.8 70.0 61 59.5 Low Yes Yes 

Avg. Top 10 64.8 72.0 69.2 63.1 52.1 66.1 57.5 56.7 Low Yes Yes 

 
Table 2-10. CAMS 690 top 10 measured MDA8 O3 values by year 

Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

1 71 79 81 89 70 83 70 75 Yes Yes Yes 

2 70 79 81 79 69 79 68 73 Yes Yes Yes 

3 66 77 78 78 66 78 66 73 Yes Yes Yes 

4 65 73 73 75 66 75 61 70 Yes Yes Yes 

5 65 71 73 74 65 73 60 69 Yes Yes Yes 

6 65 71 71 73 63 67 60 68 Yes Yes High 

7 64 70 71 72 62 66 60 67 Yes Yes High 

8 62 70 71 71 62 65 59 67 Yes Yes High 

9 61 69 69 71 62 65 58 67 Yes Yes High 

10 59 69 69 70 61 64 58 66 Yes Yes High 

Avg. Top 4 68.0 77.0 78.3 80.3 67.8 78.8 66.3 72.8 Yes Yes Yes 

Avg. Top 10 64.8 72.8 73.7 75.2 64.6 71.5 62 69.5 Yes Yes Yes 
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Table 2-11. CAMS 1603 top 10 measured MDA8 O3 values by year 

Rank 2014 2015 2016 2017 
2017 in C.I. 
for 2014-

2016 

1 63 76 64 62 Yes 

2 59 72 64 60 Yes 

3 58 72 63 60 Yes 

4 57 72 63 59 Yes 

5 57 72 63 59 Yes 

6 56 72 62 58 Yes 

7 56 69 62 58 Yes 

8 55 69 61 58 Yes 

9 54 68 61 58 Yes 

10 53 67 61 57 Yes 

Avg. Top 4 59.3 73.0 63.5 60.3 Yes 

Avg. Top 10 56.8 70.9 62.4 58.9 Yes 

 
Table 2-12. CAMS 1604 top 10 measured MDA8 O3 values by year 

Rank 2014 2015 2016 2017 
2017 in C.I. 
for 2014-

2016 

1 66 69 63 74 High 

2 65 68 62 74 High 

3 64 67 62 70 High 

4 64 67 60 67 Yes 

5 61 65 59 65 Yes 

6 61 64 59 64 Yes 

7 61 64 59 64 Yes 

8 60 63 58 64 High 

9 60 63 57 63 Yes 

10 59 63 57 63 Yes 

Avg. Top 4 64.8 67.8 61.75 71.3 High 

Avg. Top 10 62.1 65.3 59.6 66.8 High 

 
Table 2-13. CAMS 1605 top 10 measured MDA8 O3 values by year 

Rank 2016 2017 

1 56 66 

2 56 64 

3 53 62 

4 52 61 

5 52 60 

6 51 59 

7 51 58 

8 51 57 

9 51 56 

10 50 55 
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Rank 2016 2017 

Avg. Top 4 54.25 63.3 

Avg. Top 10 52.3 59.8 

 
Table 2-14. CAMS 675/1675 top 10 measured MDA8 O3 values by year 

Rank 2010 2011 2012 2013 2014 2015 2016 2017 
2017 in C.I. 
for 2010-

2012 

2017 in C.I. 
for 2013-

2015 

2017 in C.I. 
for 2014-

2016  

1 72 86 81 82 68 76 65 69 Low Yes Yes 

2 71 82 75 74 65 73 64 67 Low Yes Yes 

3 69 79 74 72 62 73 63 66 Low Yes Yes 

4 68 78 72 70 61 70 62 63 Low Yes Yes 

5 67 77 72 69 61 70 61 62 Low Yes Yes 

6 67 75 71 67 61 69 60 61 Low Yes Yes 

7 67 75 70 67 60 67 60 61 Low Yes Yes 

8 64 73 69 66 60 67 60 60 Low Low Yes 

9 64 72 69 66 60 66 59 60 Low Low Yes 

10 64 72 68 65 59 66 59 60 Low Yes Yes 

Avg. Top 4 70.0 81.3 75.5 74.5 64.0 73.0 63.5 66.3 Low Yes Yes 

Avg. Top 10 67.3 86.0 72.1 69.8 61.7 69.7 61.3 62.9 Low Yes Yes 

 
Table 2-15. CAMS 6602 top 10 measured MDA8 O3 values by year 

Rank 2011  2012  2013  20143 2015  2016 2017 

2017 in 
C.I. for 
2010-
2012 

2017 in 
C.I. for 
2013-
2015 

2017 in 
C.I. for 
2014-
2016  

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

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

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

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

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

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

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

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

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

10 71 63 63 n/a 62 56 60 Low Yes Yes 

Avg. Top 
4 

78.5 69.5 71.5 n/a 73.8 59.25 66.5 Low Yes Yes 

Avg. Top 
10 

74.6 67.1 66.7 n/a 69.3 57.8 63.7 Low Yes Yes 

                                                           
3 CAMS 6602 2014 data not presented here due to data quality concerns. 
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2.3 3-Year Averages of 4th Highest MDA8 O3 
The following table shows the average of the 4th highest MDA8 values at all of the monitoring stations 
that had data used in this report for 2013 - 2017. Consistent with the data-handling conventions for the 
2015 O3 NAAQS, values beyond the unitsΩ digit are truncated. 

Table 2-16. Average of 4th-highest MDA8 values, 2013-2017 (ppb) 

CAMS 2013 2014 2015 2016 2017 2013-2015 Avg. 2014-2016 Avg. 2015-2017 Avg. 

3 69 62 73 64 70 68 66 69 

38 70 63 73 62 67 68 66 67 

601 64 69 70 59 64 67 66 64 

614 67 63 71 65 67 67 66 68 

684 64 53 69 59 57 62 60 62 

690 75 66 75 61 70 72 67 68 

1603 n/a 57 72 63 59 n/a 64 65 

1604 n/a 64 67 60 67 n/a 63 65 

1675 70 61 70 62 63 67 64 65 

6602 69 n/a 71 58 65 n/a n/a 65 

 

As the table shows, CAMS 684 has the lowest three-year average from 2015-2017, which continues this 
ƳƻƴƛǘƻǊΩǎ ǘǊŜƴŘ ƻŦ ǊŜƎƛǎǘŜǊƛƴƎ ǘƘŜ ƭƻǿŜǎǘ ŀǾŜǊŀƎŜǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴΦ /!a{ о ƘŀŘ ǘƘŜ ƘƛƎƘŜǎǘ ǘƘǊŜŜ-year 
average from 2015-2017 at 69 ppb. All ozone monitors in the region averaged a higher three-year 
average from 2015-2017 than from 2014-2016. This suggests that there was in increase in ozone 
formation from 2015-2017 compared to 2014-2016. There is one research monitoring station operated 
by CAPCOG (CAMS 690) that had a three-year average over 70 ppb from 2013 ς 2015. However, the 
three-year average has since dropped below 70 ppb. 

2.4 W126 O3 

While EPA set the 2015 secondary O3 standard identical to the 2015 primary O3 standard, the preamble 

ǘƻ ǘƘŜ ǊǳƭŜƳŀƪƛƴƎ ǎǘŀǘŜǎ ǘƘŀǘΣ άǘƘŜ ǊŜǉǳƛǎƛǘŜ ǇǊƻǘŜŎǘƛƻƴ ǿƛƭƭ ōŜ ǇǊƻǾided by a standard that generally 

limits cumulative seasonal exposure to 17 ppm-hours (ppm-hrs) or lower, in terms of a 3-year W126 

ƛƴŘŜȄΦέ 9t! ŘƛŘ ƴƻǘ ǎŜǘ ŀ ǎŜǇŀǊŀǘŜ ǎŜŎƻƴŘŀǊȅ ǎǘŀƴŘŀǊŘ ōŜŎŀǳǎŜΣ άǎǳŎƘ ŎƻƴǘǊƻƭ ƻŦ ŎǳƳǳƭŀǘƛǾŜ ǎŜŀǎƻƴŀƭ 

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

ǘƛƳŜΣ ŀƴŘ ŦƻǊƳ ŀǎ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀƴŘŀǊŘΦέ ¢ƘŜ ǊŜƎƛƻƴΩǎ ǇŜŀƪ ǎŜŀǎƻƴŀƭ O3 exposure levels were well below 

the 17 ppm-hrs levels EPA referenced in the final 2015 O3 NAAQS rulemaking. The figure below shows 

the 3-month seasonal exposure levels at each monitoring station by each 3-month period during the 

year. 
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Figure 2-3. Weighted Seasonal Ozone Exposure by Monitoring Station and 3-month period, 2017 (W126 ppm-hrs) 

 

3 Temporal Analysis 
In its 2010-2015 Conceptual Model for the region, CAPCOG included a number of temporal analyses of O3 
in the region. CAPCOG performed similar analyses of the 2016 data and 2017 for most of these analyses, 
including: 

¶ The earliest and latest dates of the year when high O3 levels were recorded; 

¶ The distribution of high O3 days by month; 

¶ The distribution of high O3 days by day of the week; and 

¶ The distribution of high O3 days by start time for MDA8. 

 

CAPCOG compared the 2017 data to the 2010-2015 and 2016 data in order to evaluate whether there 
was evidence that the temporal patterns MDA8 O3 values in the region were different in 2017. 

3.1 Earliest and Latest Dates for High O3 in 2017 
One of the key issues for CAPCOG to understand is when are the earliest and latest dates in the year 
when high MDA8 O3 levels were recorded. Since CAPCOG only operates its monitors seasonally and 
TCEQ operates theirs year-round, CAPCOG needs to understand the appropriate start and end dates for 
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¶ Days that were among the four highest MDA8 O3 ǾŀƭǳŜǎ ŀǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ǊŜƎǳƭŀǘƻǊȅ ƳƻƴƛǘƻǊƛƴƎ 
stations (i.e., will be considered in determining whether the area is in compliance with the 
NAAQS or not) 

¶ Days that were among the 10 highest MDA8 O3 ǾŀƭǳŜǎ ŀǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ǊŜƎǳƭŀǘƻǊȅ ƳƻƴƛǘƻǊƛƴƎ 
ǎǘŀǘƛƻƴǎ όƛΦŜΦΣ ǿƻǳƭŘ ōŜ ǇƻǘŜƴǘƛŀƭƭȅ ǳǎŜŘ ŦƻǊ ŀǘǘŀƛƴƳŜƴǘ ƳƻŘŜƭƛƴƎ ǳǎƛƴƎ 9t!Ωǎ Ƴƻǎǘ ǊŜŎŜƴǘ ŘǊŀŦǘ 
modeling guidaƴŎŜ ƛŦ ǘƘŜ ǾŀƭǳŜǎ ǿŜǊŜ җ сл ǇǇōύ 

 

The following table summarizes the earliest and latest calendar dates that met these criteria for 2010-
2015, 2016, and 2017. 

Table 3-1. Earliest and latest dates for high MDA8 O3 in the CAPCOG Region 

MDA8 O3 
2010-2015 

Earliest 
Date 

2010-2015 
Latest Date 

2016 
Earliest 
Date 

2016 Latest 
Date 

2017 
Earliest 
Date 

2017 Latest 
Date 

Regional 
tŜŀƪ җ рр 

ppb 
2/10/2015 11/8/2012 2/11/2016 10/27/2016 2/22/2017 10/26/2017 

Regional 
Peak > 70 

ppb 
3/25/2012 10/17/2015 10/3/2016 10/3/2016 5/6/2017 9/13/2017 

CAMS 3  
Top 4 

4/13/2011 10/24/2014 2/12/2016 10/3/2016 5/6/2017 9/1/2017 

CAMS 3  
Top 10 

3/13/2013 10/25/2014 2/12/2016 10/3/2016 4/7/2017 9/13/2017 

CAMS 38 
Top 4 

5/2/2015 10/24/2014 2/12/2016 10/2/2016 5/6/2017 9/13/2017 

CAMS 38 
Top 10 

3/13/2013 10/26/2014 2/12/2016 10/2/2016 4/7/2017 9/13/2017 

 

This table shows that MDA8 O3 ǾŀƭǳŜǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ǊŜŀŎƘŜŘ άƳƻŘŜǊŀǘŜέ ŀƴŘ άǳƴƘŜŀƭǘƘȅ ŦƻǊ ǎŜƴǎƛǘƛǾŜ 
ƎǊƻǳǇǎέ !vL ƭŜǾŜƭǎ ƛƴ нлм7 within the range of times observed from 2010-2015.  

3.2 High O3 Days by Month 
The following tables shows the number of days when MDA8 values were 55-70 ppb and >70 ppb by 
month between 2010 and 2015, 2016, and 2017.  
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Figure 3-1. Percentage of days with MDA8 values 55-70 ppb by month 

 
 
Figure 3-2. Percentage of days with MDA8 values >70 ppb by month 

 
 
Considering that there had only been two instances when MDA8 O3 values had been 55 ppb or higher in 
February from 2010-2015, it is surprising to see that there were three in February 2016 and two in 2017. 
This may suggest that, while there is an overall improvement in ozone quality, there are more months 
which can see elevated MDA8 values.  
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As the table below shows, distribution of MDA8 O3 values 55 ppb or higher were significantly different in 
August, September, and October 2017 from those months in the 2010-2015 timeframe and significantly 
different in March, April and August 2017 from those month in 2016. 

Table 3-2. Chi-squared values for comparison of 2017 monthly distribution of MDA8 O3 concentrations at 55 ppb or above to 
2016 and 2010-2015 

Month 
Chi-Squared Value for 
2010-2015 Comparison 

Chi-Squared Value for 
2016 Comparison 

January n/a n/a 

February 3.609714 1.771073 

March 2.381965 7.207757 

April 1.339855 5.41875 

May 1.358809 2.341935 

June 1.484058 0.914286 

July 2.381965 0.13172 

August 10.16576 7.69422 

September 4.408333 0.016667 

October 8.500061 3.145257 

November 1.066667 n/a 

December n/a n/a 

TOTAL 36.69719 28.64167 

 

As the table below shows, distribution of MDA8 O3 values over 70 ppb that were statistically significantly 
different in June and September 2017 from those months in the 2010-2015 timeframe. 

Table 3-3 Chi-squared values for comparison of 2017 monthly distribution of MDA8 O3 concentrations above 70 ppb to 2016 
and 2010-2015 

Month 
Chi-Squared Value for 
2010-2015 Comparison 

Chi-Squared Value for 
2016 Comparison 

January n/a n/a 

February n/a n/a 

March 0.037634 n/a 

April 0.077778 n/a 

May 0.829563 n/a 

June 7.778571 n/a 

July 0.112903 n/a 

August 0.15361 n/a 

September 9.086508 n/a 

October 0.301075 0.225806 

November n/a n/a 

December n/a n/a 

TOTAL 18.37764 0.225806 

 

3.3 High O3 Days by Day of the Week 
CAPCOG analyzed the frequency of high O3 days by day of week. The following figures shows the 
percentage of days when the highest MDA8 O3 levels in the region were җ55 ppb and >70 ppb. There 
was no statistically significant difference in the day-of-week distributions for either range of MDA8 
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values at a significance level of 0.05. However, at a significance level of 0.10, Sunday was statistically 
significantly less likely to have an MDA8 value of җ55 ppb region-wide, MSA-wide, and at CAMS 38, 684, 
and 690, while Saturday was statistically significantly more likely to have an MDA8 value of җ55 ppb at 
CAMS 1604. 

Figure 3-3. Distribution of MDA8 O3 55 ppb or above by day of the week 

 
 

Figure 3-4. Distribution of MDA8 O3 above 70 by day of the week 
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CAPCOG performed statistical analyses based on days with MDA8 O3 җ55 ppb and >70 ppb, comparing 
2010-2015 and 2016 data to 2017 data. As the tables below show, Tuesdays were the only day that were 
statistically significantly different on days with MDA8 O3 җ55 ppb in 2010-2015 compared to 2017. 
Monday, Wednesday, Friday, Saturday, and Sunday were all statistically significantly different on days 
with MDA8 O3 җ55 ppb. There were no statistically significant differences in the data on days with MDA8 
>70 ppb when comparing 2010-2015 data to 2017 data; 2016 data was not valuated for differences 
since there was only one day in 2016 with MDA8 >70 ppb.  

Table 3-4. Chi-squared values for comparison of 2017 daily distribution of MDA8 O3 concentrations at 55 ppb and above to 
2016 and 2010-2015 

Month 
Chi-Squared Value for 
2010-2015 Comparison 

Chi-Squared Value for 
2016 Comparison 

Monday 0.0784 9.009603 

Tuesday 7.1824 1.003203 

Wednesday 0.04 4 

Thursday 3.24 0.996803 

Friday 1.7424 4.006403 

Saturday 2.9584 9.009603 

Sunday 0.5184 15.9872 

TOTAL 15.76 44.01282 

 

Table 3-5 Chi-squared values for comparison of 2017 daily distribution of MDA8 O3 concentrations above 70 ppb to 2010-
2015 

Month 
Chi-Squared Value for 
2010-2015 Comparison 

Monday 1.2544 

Tuesday 0.7744 

Wednesday 1.1881 

Thursday 0.0025 

Friday 0.0081 

Saturday 0.2209 

Sunday 0.1764 

TOTAL 3.6248 

 

3.4 Start Hour for MDA8 O3 җ рр ǇǇō 
One of the temporal factors evaluated in the most recent conceptual model was the distribution of start 
hours for high MDA8 O3 values. The following figure shows these distributions for each monitoring 
station in 2017. As the figure shows, 10 am and 11 am were the most common start hour for MDA8 O3 
ǾŀƭǳŜǎ җ рр ǇǇōΦ 
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Figure 3-5. Distribution of start hour for MDA8 җ 55 ppb by monitoring station, 2017 

 

CAPCOG compared the distribution of start hours in 2017 to what was typical for 2010-2015 and 2016. 
The 2017 distributions were statistically significantly different from 2010-2015 distributions at a 
significance level of 0.05 for CAMS 690, CAMS 1603, and CAMS 6602. The following figures show 
comparisons of these distributions. 

Figure 3-6. Start hour for MDA8 O3 җрр ǇǇō ŀǘ /!a{ оΣ 2010-2015, 2016, and 2017 
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Figure 3-7. Start hour for MDA8 O3 җрр ǇǇō ŀǘ /!a{ оуΣ 2010-2015, 2016, and 2017 

 

 

Figure 3-8. Start hour for MDA8 O3 җрр ǇǇō ŀǘ /!a{ слмΣ 2010-2015, 2016, and 2017 

 

 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

2010-2015 2016 2017

0%

10%

20%

30%

40%

50%

60%

2010-2015 2016 2017



Analysis of 2017 Monitoring Data, June 15, 2018 

Page 34 of 91 

Figure 3-9. Start hour for MDA8 O3 җрр ǇǇō ŀǘ /!a{ смпΣ 2010-2015, 2016, and 2017 

 

 

Figure 3-10. Start hour for MDA8 O3 җрр ǇǇō ŀǘ /!a{ супΣ 2010-2015, 2016, and 2017 
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