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1 INTRODUCTION 

The Capital Area Council of Governments (CAPCOG) is a regional planning commission covering ten 

counties in Central Texas – Bastrop, Blanco, Burnet, Caldwell, Hays, Fayette, Lee, Llano, Travis, and 

Williamson Counties. Five of these counties – Bastrop, Caldwell, Hays, Travis, and Williamson Counties – 

constitute the Austin-Round Rock-Georgetown Metropolitan Statistical Area (MSA). This report 

documents the ground-level ozone (O3) and meteorological monitoring activities conducted by CAPCOG 

in 2020. 

During 2020, CAPCOG contracted with Weston Solutions, Inc. (WESTON) to operate and maintain eight 

Continuous Air Monitoring Stations (CAMS) in the MSA. A map of these monitoring stations is provided 

below. Additionally, CAPCOG contracted with DR DAS to provide the software and equipment in order to 

transition the data reporting system for all parameters from analog to digital. Data collected at CAPCOG 

CAMS was electronically transmitted to the Texas Commission on Environmental Quality’s (TCEQ) 

Leading Environmental Assessment Display System (LEADS) and the U.S. Environmental Protection 

Agency’s (EPA’s) AirNow. This report is based on monthly reports provided to CAPCOG by WESTON. This 

report provides details of the activity conducted throughout the 2020 O3 season (March – November 

2020) and key performance metrics. The following table provides some key identifying information 

about the eight CAMS that CAPCOG operated in 2020. 

Table 1-1. CAPCOG Air Quality Monitors Operated in 2020 

Station Name CAMS # EPA # County Start End 

Dripping Springs School 614 482090614 Hays 2/22/2020 11/22/2020 

Lake Georgetown 690 484910690 Williamson 2/17/2020 11/21/2020 

Lockhart 1604 480551604 Caldwell 2/20/2020 11/29/2020 

Bastrop 1612 480211612 Bastrop 2/25/2020 11/18/2020 

Elgin 1613 480211613 Bastrop 2/25/2020 11/19/2020 

East Austin 1619 484531619 Travis 2/21/2020 11/29/2020 

San Marcos Staples Road 1675 482091675 Hays 2/19/2020 11/28/2020 

Hutto College Street 6602 484916602 Williamson 2/17/2020 11/16/2020 

 

During 2020, CAPCOG used local air quality funding for site set-ups, the purchase of a spare O3 analyzer 

for emergency replacement, operations during the month of March, the portion prior to TCEQ’s 

issuance of its Notice to Proceed (NTP) on 4/9/2020 for CAPCOG’s Statement of Work, and installation 

of a Purple Air fine particulate matter (PM2.5) sensor at CAMS 1612 at the end of the O3 monitoring 

season. Also, CAPCOG used local funding for work related to establishing a new data management and 

reporting system that would enable its O3 data to start reporting to AirNow, which began in June 2020. 

CAPCOG used Rider 7 local air quality planning grant funding from TCEQ to fund the remainder of 

operations for the year after issuance of the NTP, the relocation of CAMS 6602 to a new site in Round 

Rock that will commence operation in 2021, and the configuration of CAPCOG’s new data management 

system to enable reporting of meteorological data to LEADS and AirNow. 

Figure 1-1 shows the location of CAPCOG’s 2020 O3 monitors, as well as the other O3 monitors owned by 

TCEQ and St. Edward’s University. 
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Figure 1-1. 2020 O3 Monitors 
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2 DATA REPORTING AND NEW DATA MANAGEMENT SYSTEM 

As mentioned in Section 1, CAPCOG procured a new data management system, DR DAS’ Envidas 

Ultimate software, in order to report monitoring data digitally to AirNow and LEADS. The Envidas 

Ultimate software collects the O3 and meteorological data from each CAMS every 5 minutes, and then it 

packages the data to send via File Transfer Protocol (FTP) to AirNow and LEADS. The software is not only 

useful for data reporting, as now CAPCOG has its own system to store and display CAPCOG data without 

relying on a third-parties’ system. This is particularly timely as OTT HydroMet - the developer and owner 

of the LEADS platform - announced in April 2020 that it would be discontinuing LEADS in 2021.  

Starting in March 2020, WESTON and DR DAS began working to implement the new data reporting 

system. This task required a lot of troubleshooting and procurement of new equipment, such as R.M. 

Young serial interfaces, in order to successfully report the data digitally. As of June 2020, CAPCOG’s O3 

monitoring data is displayed on the AirNow site for the public to view air quality levels in the MSA. 

Additionally, CAPCOG’s O3 data transmission to LEADS changed from analog to a digital FTP in June. After 

June, WESTON and DR DAS worked on reporting the meteorological data digitally to AirNow and LEADS. 

This task encountered a lot of obstacles in order for the meteorological sensors (wind, temperature, and 

relative humidity) to accurately report data. As of the end of the O3 season, the wind sensors are 

reporting data – wind direction and wind speed – to AirNow and LEADS. However, after much 

troubleshooting, the combined relative humidity and temperature (RH/T) sensors are not compatible 

with the R.M. Young serial interfaces that convert the analog meteorological data to digital data. 

Therefore, before the O3 season start in 2021, CAPCOG will procure R.M. Young RH/T sensors which will 

solve the issue with the digital data reporting of the RH and T data. CAPCOG expects to finalize this task 

of transitioning the data reporting to digital in spring 2021. 

3  MONITORING ACTIVITY BY STATION 

This section provides details of the monitoring activity for each station apart from the daily data checks. 

Preventive Maintenance Instruction (PMI) 4-14 is the twice-monthly maintenance visit for the 

replacement of the O3 analyzer sample inlet particulate filter. PMI 3-30 is the monthly replacement of 

the air conditioning (A/C) unit’s return air filter.  

3.1 CAMS 614 
 2/22/2020: Completed site startup activities, sprayed weeds 

 2/29/2020: 5-point calibration; PMI 4-14 

 3/11/2020: Performed PMI 4-14 and PMI 3-30; checked all parameters on O3 unit; programmed 

modem for DR DAS data transfer and connected the D-Link switch. Spoke with DR DAS on the 

phone and sent photos and information regarding the modem 

 3/24/2020: 5-point calibration; PMI 4-14, sprayed weeds 

 4/7/2020: PMI 4-14 and PMI 3-30 

 4/29/2020: 5-point calibration; PMI 4-14; Entered IP address in O3 analyzer settings for AirNow 

data transmission; sprayed weeds 
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 5/14/2020: PMI 4-14 and PMI 3-30; sprayed weeds 

 5/21/2020: 5-point calibration; PMI 4-14 

 6/18/2020: PMI 4-14 and PMI 3-30 

 6/29/2020: 5-point calibration; PMI 4-14 

 7/7/2020: Entered site to download final June data from ZENO datalogger (ZENO) for TCEQ to 

upload to LEADS 

 7/16/2020: PMI 4-14 and PMI 3-30; download data from ZENO for TCEQ to upload 

meteorological data 

 7/27/2020: 5-point calibration; PMI 4-14; sprayed weeds; downloaded and emailed data from 

ZENO and O3 analyzer to TCEQ 

 8/4/2020: Downloaded July meteorological data to send to TCEQ 

 8/12/2020: PMI 4-14 and PMI 3-30, downloaded meteorological data to send to TCEQ 

 8/31/2020: 5-point calibration; PMI 4-14 

 9/17/2020: PMI 4-14 and PMI 3-30; sprayed weeds; downloaded O3 data as backup 

 9/28/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup 

 10/15/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 10/29/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/22/2020: Final 5-point calibration for the season; PMI 4-14; completed end of season 

inventory; downloaded data from ZENO; disconnected O3 analyzer and ZENO from power and 

covered equipment with plastic 

3.2 CAMS 690 
 2/17/2020: Completed site startup activities 

 2/28/2020: 5-point calibration; PMI 4-14 

 3/11/2020: PMI 4-14 and PMI 3-30; checked all parameters on O3 unit; programmed modem for 

DR DAS data transfer and connected the D-Link switch. Spoke with DR DAS on the phone and 

sent photos and information regarding the modem. 

 3/25/2020: 5-point calibration; PMI 4-14, sprayed weeds 

 4/7/2020: PMI 4-14 and PMI 3-30 

 4/21/2020: 5-point calibration; PMI 4-14 and PMI 3-30 

 5/11/2020: PMI 4-14; downloaded and emailed data from ZENO and O3 analyzer to TCEQ 

 5/26/2020: 5-point calibration; PMI 4-14; downloaded and emailed data from ZENO and O3 

analyzer to TCEQ 

 6/6/2020: Downloaded and emailed data from ZENO and O3 analyzer to TCEQ 

 6/15/2020: PMI 4-14 and PMI 3-30 

 6/27/2020: 5-point calibration; PMI 4-14; downloaded and emailed data from ZENO and O3 

analyzer to TCEQ 

 7/6/2020: Entered site to download final June data from ZENO for TCEQ to upload to LEADS 

 7/14/2020: PMI 4-14 and PMI 3-30; downloaded and emailed data from ZENO and O3 analyzer 

to TCEQ 

 7/29/2020: 5-point calibration; PMI 4-1; downloaded and emailed data from ZENO and O3 

analyzer to TCEQ 
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 8/4/2020: Downloaded July meteorological data and O3 analyzer data to send to TCEQ 

 8/12/2020: PMI 4-14 and PMI 3-30; downloaded meteorological data to send to TCEQ 

 8/28/2020: 5-point calibration; PMI 4-14 

 9/16/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 9/24/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup 

 10/15/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 10/29/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/19/2020: Final 5-point calibration for the season; PMI 4-14; completed end of season 

inventory; downloaded data from ZENO; disconnected O3 analyzer and ZENO from power and 

covered equipment with plastic 

3.3 CAMS 1604 
 2/20/2020: Completed site startup activities 

 2/29/2020: 5-point calibration; PMI 4-14 

 3/11/2020: PMI 4-14 and PMI 3-30; Program modem for DR DAS software and install new 

network switch 

 3/26/2020: 5-point calibration; PMI 4-14, sprayed weeds, treated ant mounds near trailer 

 4/9/2020: PMI 4-14 and PMI 3-30 

 4/27/2020: 5-point calibration; PMI 4-14; Entered IP address in O3 analyzer settings for AirNow 

data transmission 

 5/14/2020: PMI 4-14 and PMI 3-30; sprayed weeds 

 5/26/2020: 5-point calibration; PMI 4-14; sprayed weeds 

 6/16/2020: PMI 4-14 and PMI 3-30 

 6/23/2020: 5-point calibration; PMI 4-14 

 7/2/2020: Entered site to download final June data from ZENO for TCEQ to upload to LEADS 

 7/14/2020: PMI 4-14 and PMI 3-30; downloaded and emailed data from ZENO and O3 analyzer 

to TCEQ; pulled weeds 

 7/30/2020: 5-point calibration; PMI 4-14; downloaded and emailed data from ZENO and O3 

analyzer to TCEQ 

 8/4/2020: Downloaded July meteorological data to send to TCEQ 

 8/14/2020: PMI 4-14 and PMI 3-30; sprayed weeds; downloaded meteorological data to send to 

TCEQ 

 8/26/2020: 5-point calibration; PMI 4-14 

 9/14/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 9/25/2020: 5-point calibration; PMI 4-14; sprayed weeds; downloaded O3 data as backup 

 10/12/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 10/26/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/29/2020: Final 5-point calibration for the season; PMI 4-14; completed end of season 

inventory; downloaded data from ZENO; disconnected O3 analyzer and ZENO from power and 

covered equipment with plastic 
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3.4 CAMS 1612 
 2/25/2020: Completed site startup activities, installed repaired ZENO and reconnected all ZENO 

wiring; reinstalled RH sensor; placed new Tax-Exempt license plate on trailer 

 2/27/2020: 5-point calibration; PMI 4-14 

 3/11/2020: PMI 4-14 and PMI 3-30; Programmed modem for DR DAS software and install new 

network switch 

 3/25/2020: 5-point calibration; PMI 4-14, sprayed weeds 

 4/8/2020: PMI 4-14 and PMI 3-30 

 4/28/2020: 5-point calibration; PMI 4-14 

 5/14/2020: PMI 4-14 and PMI 3-30; sprayed weeds 

 5/28/2020: 5-point calibration; PMI 4-14 

 6/16/2020: PMI 4-14 and PMI 3-30 

 6/24/2020: 5-point calibration; PMI 4-14 

 7/7/2020: Entered site to download final June data from ZENO for TCEQ to upload to LEADS 

 7/14/2020: PMI 4-14 and PMI 3-30; downloaded and emailed data from ZENO and O3 analyzer 

to TCEQ 

 7/28/2020: 5-point calibration; PMI 4-14; downloaded and emailed data from ZENO and O3 

analyzer to TCEQ 

 8/4/2020: Downloaded July meteorological data to send to TCEQ 

 8/14/2020: PMI 4-14 and PMI 3-30; downloaded meteorological data to send to TCEQ 

 8/27/2020: 5-point calibration; PMI 4-14 

 9/14/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 9/23/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup 

 10/14/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 10/27/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/18/2020: Final 5-point calibration for the season; PMI 4-14; completed end of season 

inventory; downloaded data from ZENO; disconnected O3 analyzer and ZENO from power and 

covered equipment with plastic; installed and programmed new Wi-Fi router and Purple Air 

PM2.5 monitor to run year round (note – work performed for installation of Purple Air PM2.5 

monitor was charged to local air quality funding, not TCEQ funding). 

3.5 CAMS 1613 
 2/25/2020: Completed site startup activities, placed new Tax-Exempt license plate on trailer 

 2/27/2020: 5-point calibration; PMI 4-14 

 3/11/2020: PMI 4-14; Programmed modem for DR DAS software and install new network switch 

 3/26/2020: 5-point calibration; PMI 4-14, sprayed weeds, treated ant mounds near trailer 

 4/8/2020: PMI 4-14; checked modem settings 

 4/29/2020: 5-point calibration; PMI 4-14; Entered IP address in O3 analyzer settings for AirNow 

data transmission. 

 5/11/2020: PMI 4-14 and PMI 3-30 

 5/27/2020: 5-point calibration; PMI 4-14 



2020 Air Quality Monitoring Report - January 5, 2021 

Page 10 of 30 
 

 6/18/2020: PMI 4-14 and PMI 3-30 

 6/24/2020: 5-point calibration; PMI 4-14 

 7/6/2020: Entered site to download final June data from ZENO for TCEQ to upload to LEADS 

 7/16/2020: PMI 4-14 and PMI 3-30; downloaded and emailed data from ZENO and O3 analyzer 

to TCEQ 

 7/28/2020: 5-point calibration; PMI 4-14 

 8/12/2020: PMI 4-14 and PMI 3-30; trimmed and sprayed weeds 

 8/27/2020: 5-point calibration; PMI 4-14 

 9/14/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 9/29/2020: PMI 4-14 and PMI 3-30; treated ant hills; downloaded O3 data as backup 

 10/16/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 10/27/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/19/2020: Final 5-point calibration for the season; PMI 4-14; completed end of season 

inventory; downloaded data from ZENO; disconnected O3 analyzer and ZENO from power and 

covered equipment with plastic 

3.6 CAMS 1619 
 2/21/2020: WESTON and CAPCOG staff met at the site to move trailer across the parking lot. 

Chocked wheel; leveled trailer; trimmed electrical box at power source to enable trailer plug to 

fit; setup and secured tripod and meteorological instrumentation with chain and lock; 

completed site startup activities; placed new Tax-Exempt license plate on trailer 

 2/27/2020: 5-point calibration; PMI 4-14; worked on modem set-up for digital data reporting 

 3/7/2020: PMI 4-14 and PMI 3-30; additional 5-point calibration due to 2/27/20 calibration not 

showing in LEADS 

 3/24/2020: 5-point calibration; PMI 4-14 

 4/7/2020: PMI 4-14 and PMI 3-30; trimmed and sprayed weeds 

 4/28/2020: 5-point calibration; PMI 4-14; Entered IP address in O3 analyzer settings for AirNow 

data transmission. 

 5/14/2020: PMI 4-14 and PMI 3-30; sprayed weeds 

 5/26/2020: 5-point calibration; PMI 4-14 

 6/15/2020: PMI 4-14 and PMI 3-30 

 6/23/2020: 5-point calibration; PMI 4-14; sprayed weeds 

 7/7/2020: Entered site to download final June data from ZENO for TCEQ to upload to LEADS 

 7/16/2020: PMI 4-14 and PMI 3-30; downloaded and emailed data from ZENO and O3 analyzer 

to TCEQ 

 7/29/2020: 5-point calibration; PMI 4-14; trimmed weeds and grass; downloaded and emailed 

data from ZENO and O3 analyzer to TCEQ 

 8/4/2020: Downloaded July meteorological data to send to TCEQ 

 8/14/2020: PMI 4-14 and PMI 3-30; sprayed weeds; downloaded meteorological data to send to 

TCEQ 

 8/31/2020: 5-point calibration; PMI 4-14 

 9/10/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 
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 9/29/2020: PMI 4-14 and PMI 3-30; sprayed weeds; downloaded O3 data as backup 

 10/14/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 10/28/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/29/2020: Final 5-point calibration for the season; PMI 4-14; completed end of season 

inventory; downloaded data from ZENO; disconnected O3 analyzer and ZENO from power and 

covered equipment with plastic 

3.7 CAMS 1675 
 2/19/2020: Completed site startup activities 

 2/27/2020: 5-point calibration; PMI 4-14, replaced charcoal in exhaust scrubber; replaced air 

filter on back of O3 unit; worked on modem set-up for digital data reporting 

 2/28/2020: Entered site to check modem configurations as data is not showing up on the LEADS 

system. TCEQ confirmed that the site modems are connecting. TCEQ was working on the LEADS 

configurations to get the sites up on their system. 

 3/11/2020: PMI 4-14; installed network switch on modem 

 3/27/2020: 5-point calibration; PMI 4-14 

 4/9/2020: PMI 4-14 

 4/21/2020: 5-point calibration; PMI 4-14 

 5/11/2020: PMI 4-14 

 5/20/2020: 5-point calibration (5-point calibration was performed slightly ahead of schedule 

due to O3 readings being a little lower than other sites), PMI 4-14 

 6/15/2020: PMI 4-14; removed modem designated for CAMS 690; checked Envidas modem 

settings 

 6/30/2020: 5-point calibration; PMI 4-14 

 7/13/2020: PMI 4-14 

 7/30/2020: 5-point calibration; PMI 4-14 

 8/14/2020: PMI 4-14 

 8/26/2020: 5-point calibration; PMI 4-14 

 9/14/2020: PMI 4-14; downloaded O3 data as backup 

 9/25/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup 

 10/12/2020: PMI 4-14; downloaded O3 data as backup 

 10/26/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/28/2020: Final 5-point calibration for the season; PMI 4-14; completed end of season 

inventory; downloaded data from ZENO; disconnected O3 analyzer and ZENO from power and 

covered equipment with plastic 

3.8 CAMS 6602 
 2/17/2020: Completed site startup activities 

 2/29/2020: 5-point calibration; PMI 4-14 
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 3/11/2020: PMI 4-14 and PMI 3-30; Programmed modem for DR DAS software and installed new 

network switch; Spoke with DR DAS on the phone and sent photos and information regarding 

the modem 

 3/26/2020: 5-point calibration; PMI 4-14 

 4/7/2020: PMI 4-14 and PMI 3-30 

 4/29/2020: 5-point calibration; PMI 4-14; Entered IP address in O3 analyzer settings for AirNow 

data transmission. 

 5/11/2020: PMI 4-14 and PMI 3-30 

 5/27/2020: 5-point calibration; PMI 4-14 

 6/17/2020: PMI 4-14 and PMI 3-30 

 6/29/2020: 5-point calibration; PMI 4-14 

 7/6/2020: Entered site to download final June data from ZENO for TCEQ to upload to LEADS 

 7/14/2020: PMI 4-14 and PMI 3-30; downloaded and emailed data from ZENO and O3 analyzer 

to TCEQ 

 7/30/2020: 5-point calibration; PMI 4-14; downloaded and emailed data from ZENO and O3 

analyzer to TCEQ 

 8/4/2020: Downloaded July meteorological data to send to TCEQ 

 8/12/2020: PMI 4-14 and PMI 3-30, downloaded meteorological data to send to TCEQ 

 8/28/2020: 5-point calibration; PMI 4-14 

 9/16/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 9/24/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup 

 10/16/2020: PMI 4-14 and PMI 3-30; downloaded O3 data as backup 

 10/28/2020: 5-point calibration; PMI 4-14; downloaded O3 data as backup; turned on space 

heater 

 11/16/2020: Final 5-point calibration for the season; completed end of season inventory; 

downloaded data from ZENO; moved all equipment and trailer to new Round Rock site; 

decommissioned CAMS 6602. 

 

4 TECHNICAL CHALLENGES & RESOLUTIONS 

This section documents technical challenges and resolutions to those challenges during the 2020 

monitoring season at each station.  

Beginning in July, the meteorological sensors were transitioned from an analog reporting system to a 

digital reporting system. This transition took a lot of troubleshooting to accurately report data. 

Additionally, due to this transition, some wind sensors and all of the relative humidity and temperature 

sensors did not report complete data throughout the summer and fall as solutions were being tested. As 

of the end of November, none of the temperature and relative humidity sensors are reporting complete 

data. Furthermore, CAMS 614 and CAMS 690 have different brand wind sensors than the other sites that 

are correctly reporting wind data. These wind sensors at CAMS 614 and 690 did not report data 

correctly until the end of November after extensive troubleshooting. For 2021, this issue will be resolved 

by purchasing new R.M. Young (RMY) relative humidity and temperature sensors that are compatible 

with the RMY serial interface that is used to report the data digitally. 
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4.1 CAMS 614 
 February: None 

 March: None 

 April: None 

 May: None 

 June: 
o 6/6/2020 – 6/9/2020: There were mostly negative values on the O3 readings. The cause 

for this is unclear. The daily data checks from TCEQ’s RHONE site did not reflect these 
negative readings. 

o 6/29/2020: Inserted new SIM card in modem, configured modem for Envidas and 
updated Envidas settings. Modem set-up was successful. 

 July: None 

 August: 
o 8/31/2020: Installed the RMY interface with the correct power cord and connected the 

RMY wind sensor and the MetOne RH/Temperature sensor. Readings are visible in the 
Envidas program, but some are incorrect.  

 September: 
o 9/28/2020: The calibration on 9/28/2020 was incorrectly flagged for the wrong site, 

CAMS 690. This caused high O3 concentrations to read as a valid data at CAMS 614. 

WESTON corrected the status for the calibration hours at CAMS 614. 

 October: 
o 10/15/2020: Worked on getting meteorological sensors online. Changed some wiring for 

the Climatronics wind sensor, and WESTON was finally able to get wind speed readings. 
The Weather Channel site showed winds at 12 mph, Envidas showed winds at 18 mph. 
Wind direction from website was from N-NW, which is accurate with Envidas showing 
340 degrees. RH from the handheld barometer is 49% and Envidas was showing 41%. An 
external 2 VDC power supply is needed for the outdoor temperature to function. 

o 10/29/2020: Double checked wiring and voltage to RMY interface 

 November: 
o 11/22/2020: Re-wired meteorological sensors in interface according to final suggestions. 

It seems that the Climatronics wind sensor is accurate, but the MetOne RH/temperature 
will not work with the RMY interface. The RH appears to be accurate. 

4.2 CAMS 690 
 February:  

o 2/19/2020: A wire in the A/C unit shorted out and was repaired. 

 March:  
o 3/3/2020: Site visit was made to investigate why data were not showing up in the LEADS 

system. The O3 unit was working satisfactorily; no alarms and all modem lights were on. 
A connection was made to the ZENO, and all instrumentation parameters were reading 
normal. The data from ZENO was downloaded, the ZENO and modem were rebooted, 
and the ZENO time and date were correct. A call was made to TCEQ to verify the site 
was online and transferring data successfully, and it was. 

 April: 
o 4/7/2020: Troubleshooting site LIM status since 4/2/20 at 2:00 PM. Lightning struck a 

power pole at the site on 4/2/20, according to water treatment center foreman, which 
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caused damage to the modem and datalogger. Reset power to all instrumentation. 
Modem and datalogger still not working. 

o 4/8/2020: Entered station to check on equipment because it was reported that lighting 
struck close to the CAMS trailer. The ZENO and the modem were damaged; they will 
need to be replaced. WESTON changed out the ZENO with a temporary one. WESTON 
ran diagnostics on the O3 analyzer and reset the Zero level and the 400 level on the 
analyzer.  

o 4/21/2020: Troubleshoot ZENO not saving data since modem burned out and reloaded 
configurations. Downloaded data from 4/21/20 calibration and emailed to TCEQ. 
Downloaded data info from O3 analyzer. 

o 4/29/2020:  
 Entered site to download data, modem replacement is pending. There was a 

power surge during a storm this morning causing the O3 to read negative 
numbers for several hours. Powered the unit off and back on. O3 reading 
normal. Downloaded data from the ZENO and from the USB port on the O3 
analyzer. 

 Re-entered site to change the coefficient for the O3 in the ZENO to “2” to 
correct the output readings in the LEADS system, per instructions from TCEQ.   

 May: 
o 5/4/2020: Downloaded data from ZENO and O3 analyzer 

 June: 
o 6/2/2020: Entered site to download data and send to TCEQ to be uploaded to the LEADS 

system. Modem replacement in progress. 
o 6/15/2020: Disconnected the wireless modem, AirLink RV-50, from the ZENO, replaced 

the SIM card in modem, uploaded new modem settings for Envidas. Could not retrieve 
data from Envidas viewer. 49iQ analyzer has different settings. Emailed details to DR 
DAS for assistance. Made log entry through ZENO as well as the Envidas program. 

o 6/17/2020: Entered site to change port forwarding figure to 502, in modem settings, for 
the 49iQ O3 analyzer, which is not the same number as all other sites. WESTON also 
investigated why modem stopped communicating. Upon arrival, the network light was 
flashing red. Connection was made to AceManager modem settings. Status showed as 
“network link down”. Rebooted modem and status stayed the same; reloaded modem 
configuration template from the San Marcos modem then rebooted again, still no 
connection. It appears the issue is with the AT&T network. 

 July: 
o 7/14/2020: Connected RMY interface to modem and successfully established 

communication. Meteorological instruments remain connected to ZENO for now. 
Replaced padlock on trailer door, the old one was getting hard to open.  

 August: 
o 8/4/2020: Inspected equipment to see why there are so many negative numbers in the 

data over the last few days. Everything appears to be working correctly. Repowered the 
O3 unit and no issues were found. 

o 8/5/2020: Entered site to check three-points on the O3 analyzer with O3 generator, due 
to low and negative readings. Adjustments were made to the Zero point, but the end 
result was good. 

o 8/28/2020: Installed the RMY interface with the correct power cord and connected the 
RMY wind sensor and the MetOne RH/Temperature sensor. Readings are visible in the 
Envidas program, but some are incorrect.  
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 September: 
o 9/28/2020: The calibration on 9/28/2020 at CAMS 614 was incorrectly flagged for CAMS 

690. WESTON corrected the status code for the CAMS 690 data. 

 October: 
o 10/15/2020: Installed new resistor to MetOne temperature sensor in interface and 

connected the other end of the resistor to the Excitation voltage (set at 2.5 VDC) on the 
ZENO for power. The excitation is giving a fluctuating current of 1.05 DCV and below. 
Need to use a more reliable external power source. Current is not steady. The RH 
appears to be accurate. Rearranged the wiring from the Climatronics wind sensor to the 
RMY interface. The Envidas readings for wind direction appear accurate. The wind speed 
is somewhat off but might need to stabilize after changes. Will continue to monitor. 

o 10/29/2020: Double checked wiring and voltage to RMY interface 

 November: 
o 11/21/2020: Re-wired meteorological sensors in interface according to final suggestions. 

It seems that the Climatronics wind sensor will not work with the RMY interface. 

4.3 CAMS 1604 
 February: None 

 March:  
o 3/2/2020: The O3 unit readings had been stuck on 155 ppb from the time the five-point 

calibration took place on February 29th. Upon arrival, the unit was reading 36.1 ppb. 

WESTON connected to the datalogger and found that the data reading for the O3 unit 

was stuck on 0.3101 MV. All other parameters on the datalogger appeared to be reading 

normal. The datalogger and the O3 unit were rebooted, which corrected the issue. The 

datalogger and the O3 analyzer readings were compared for about 15 to 20 minutes. The 

problem was resolved. 

 April: None 

 May: None 

 June: 
o 6/16/2020: Disconnected the wireless modem, AirLink LS300, from the ZENO, replaced 

the SIM card in modem. With new SIM card installed, the modem’s network light was 
yellow indicating there was no cell connection.   

o 6/14/2020: Returned to site to further troubleshoot modem issues. No success. 
o 6/23/2020: Reconfigured modem for Envidas. Prior to conducting calibration, the 

readings from the ZENO were extremely negative and were not matching up with 
analyzer. After extensive troubleshooting and checking connections, the O3 analyzer’s 
positive connection to the ZENO was loose. The wire was reconnected and all wires 
checked and tightened. This solved the issue. The calibration was successful. 

 July: 
o 7/14/2020: Connected RMY interface to modem and successfully established 

communication. Meteorological instruments remain connected to ZENO for now. 

 August: 
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o 8/26/2020: Installed the RMY interface with the correct power cord and connected the 
RMY wind sensor and the MetOne RH/Temperature sensor. Readings are visible in the 
Envidas program, but some are incorrect. 

 September: None 

 October: 
o 10/26/2020: Checked the wiring in the RMY interface. Activated the temperature sensor 

and changed excitation voltage back to 2.5 VDC for temperature sensor in ZENO 
settings. Checked the voltage on the Zeno excitation and it was constant at 2.5 VDC. Like 
the other sites getting 2.5 volts DC, the temp value is negative (-46.4°F). Awaiting 
further instruction. 

 November: None 

4.4 CAMS 1612 
 February: None 

 March: 
o 3/4/2020: Entered site to adjust ZENO configurations for outdoor temperature to match 

CAMS 1613 since that site is reading correctly and CAMS 1612 is showing temperature 
that is too high. Made adjustments on the ZENO, checked readings on the Test menu, 
and placed the data code back to valid. 

o 3/11/2020: Connected temperature sensor wire and resistor to correct slot 
o 3/16/2020: Changed the resistor on the temperature sensor and adjusted the 

coefficients for the sensor 

 April: 
o 4/28/2020: Entered IP address in O3 analyzer settings for AirNow data transmission; 

Powered down equipment and replaced bad battery backup (CAPCOG # 006211) unit 
with a new one (CAPCOG # 007130) then restored power. Verified date/time settings 
were correct in the ZENO. 

 May: None 

 June: 
o 6/16/2020: Disconnected the wireless modem, AirLink RV-50, from the ZENO, replaced 

the SIM card in modem, uploaded modem settings and troubleshot connection with DR 
DAS 

o 6/17/2020: Entered site to investigate why modem stopped communicating. Upon 
arrival the network light was flashing red. Connection was made to AceManager modem 
settings. Status showed as “network link down”. Rebooted modem and status stayed 
the same; reloaded modem configuration template from the San Marcos modem then 
rebooted again, still no connection. It appears the issue is with the AT&T network. 

o 6/24/2020: Reconfigured modem for Envidas. Worked on troubleshooting modem 
connectivity with DR DAS. 

 July: 
o 7/14/2020: Connected RMY interface to modem and successfully established 

communication. Meteorological instruments remain connected to ZENO for now. 

 August: 
o 8/27/2020: Installed the RMY interface with the correct power cord and connected the 

RMY wind sensor and the MetOne RH/Temperature sensor. Readings are visible in the 
Envidas program, but some are incorrect. 
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 September: None 

 October: 
o 10/14/2020: Installed new resistor to the RMY Interface and Outdoor Temp sensor wire 

to the excitation voltage on the ZENO after confirming a constant 2.5 volts DC. 
Connected a ground from the ZENO to the ground on the RMY interface. Envidas is now 
showing a constant -49.5°F. There might be an issue with the outdoor temperature 
sensor in this case. The sensor was not working properly when it was polling through 
the ZENO to TCEQ. 

o 10/27/2020: Double checked wiring and voltage to RMY interface 

 November: None 

4.5 CAMS 1613 
 February: None 

 March: 
o 3/4/2020: Investigated low O3 readings. Tightened all fittings and reseated the sample 

line at the adapter going to water trap.  Loose connection on fitting caused leak. 
Brought new heater to site and turned on. Noted ZENO settings to compare to CAMS 
1612. 

 April: None 

 May: 
o 5/28/2020: Entered site to investigate low O3 readings. WESTON found the O3 unit 

powered down. It was discovered that the power cord had come loose on back of 
instrument. Resolved issue. 

 June: 
o 6/18/2020: There was a massive amount of insects (mosquito hawks), stuck to the 

outside A/C condenser almost completely covering the entire intake. WESTON removed 
outside cover and brushed and rinsed the insects off. 

o 6/24/2020: Reconfigured modem for Envidas. 

 July: 
o 7/16/2020: Connected RMY interface to modem and successfully established 

communication. Meteorological instruments remain connected to ZENO for now. 

o 7/28/2020: Disconnected the Wind Sensor wires from the ZENO and connected them to 
the RMY interface. Notified DR DAS so they could verify the settings and connectivity. 
Captured photos of the wiring to send to DR DAS 

 August: 
o 8/27/2020: Installed the RMY interface with the correct power cord and connected the 

RMY wind sensor and the MetOne RH/Temperature sensor. Readings are visible in the 
Envidas program, but some are incorrect. 

 September: None 

 October: 
o 10/16/2020: Installed the new resistor to the RMY Interface and Outdoor Temp sensor 

wire to a connection on the ZENO that put out a constant 2.49 VDC. Connected the 
temperature sensor ground to the ZENO ground. This is the recommended setup from 
RMY, DR DAS, and MetOne. Temperature readings should be ideal, but in Envidas it is 
stuck on -46.5°F. Double-checked the voltage coming from the ZENO to the temp sensor 
resistor, and it was still getting 2.49 constant DC voltage. Will continue to monitor. 
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o 10/27/2020: Double checked wiring and voltage to RMY interface. The temperature 
sensor connection at the ZENO is still producing 2.5 constant DC Volts. 

 November: None 

4.6 CAMS 1619 
 February: 

o 2/21/2020: Electrical box trimmed for trailer plug to fit 

 March: 
o 3/7/2020: TCEQ notified WESTON that it was necessary to conduct another 5-point 

calibration on the O3 unit due to the LEADS system not acknowledging the first one 
being completed on 2/27/20. TCEQ stated there were some data records missing during 
the initial calibration. The cause for the missing data records during the calibration is 
unknown. The LEADS status is showing NOL (not on line). Put O3 in q-code, completed 
calibration and returned O3 back to K- code. Also reset the Rh sensor, ZENO, and 
modem. The RH went to LIM then LEADS was showing no data for the site. 

o 3/8/2020: The previous calibration on 3//207 was also missing several data sets. 
Entered station to again, perform a 5-point calibration. The O3 analyzer had trouble with 
the zero point, so WESTON will call the O3 analyzer manufacturer to solve this problem. 

o 3/11/2020: Changed the configuration of the modem per the email of DR DAS; checked 
out RH sensor 

o 3/14/2020: WESTON entered station to check on the O3 analyzer and why it was reading 
so high. Changed the settings to be the same as CAMS 1612, but that didn’t work 
change so the settings were changed back to what they were before. After changing the 
O3 unit setting, the temperature rose and the data from the temperature was not 
correct. WESTON re-booted the O3 analyzer and the ZENO, it did not help. WESTON will 
call TCEQ to check on the Multiplier for the O3 unit in the profile. 

o 3/24/2020: Troubleshot and repaired O3 analyzer 
o 3/26/2020: Investigated negative data on the O3 analyzer; Calibrated zero level and the 

full scale level for 20 minutes, and the millivolts are in line with the O3 display. Also, 
WESTON repaired broken wire on RH sensor. Station to be monitored remotely to see if 
O3 unit and RH are fixed. Issue was resolved. 

 April: 
o 4/7/2020: Checked parameters on O3 unit, all is correct. 

 May: None 

 June: 
o 6/15/2020: Disconnected the wireless modem, AirLink LS300, from the ZENO, replaced 

the SIM card in modem, uploaded modem settings and verified connection with DR DAS. 
Made log entry through ZENO, waited for notes and data to upload to ZENO before 
reprogramming modem. 

o 6/18/2020:  
 AT&T re-provisioned the SIM cards at all of the sites. A site visit was necessary 

to reconfigure the modem settings. AT&T did not re-provision the SIM cards 
correctly. They are going to provision them again for all sites and issuing new IP 
address. Sprayed wasps on RH shield. 

 Received new SIM card settings for site modems. Entered site again to 
reconfigure modem with new settings.  Communication with Envidas is 
successful. 
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 July: 
o 7/16/2020: Connected RMY interface to modem and successfully established 

communication. Meteorological instruments remain connected to ZENO for now. 

 August: 
o 8/31/2020: Installed the RMY interface with the correct power cord and connected the 

RMY wind sensor and the MetOne RH/Temperature sensor. Readings are visible in the 
Envidas program, but some are incorrect. 

 September:  
o 9/10/2020: Disconnected the MetOne Rh/Temp sensor power and ground wires from 

the interface, then connected the sensors to the power and ground on the ZENO, where 
they were when the ZENO was polling the data, to see if this would correct the accuracy 
of the readings. After using a handheld humidity meter, compared to Envidas, it appears 
that the RH may be working properly but the outdoor temperature is still inaccurate. 
The outdoor temperature consistently is reading slightly above the 90°F range in the 
Envidas program. The actual outside temp., in Austin, was around 66°F. More 
troubleshooting will be necessary. 

o 9/29/2020: Connected new resistor to outdoor temperature and 2.5 VDC connection on 
ZENO. The low voltage connection from the ZENO fluctuates from 0 to 2 volts which 
prevents readings from being accurate. Will need to obtain 2-volt external power 
supplies for the outdoor temperature to read correctly. 

 October: 
o 10/14/2020: Connected new resistor to the temperature sensor and serial interface 

connection and connected an external wire to a new 1.5 external power supply. The 
Temperature reading in Envidas was 83.2°F and the handheld barometer read 86.3°F. 
Will continue to monitor. 

o 10/28/2020: Double checked wiring and voltage to RMY interface 

 November: None 

4.7 CAMS 1675 
 February: None 

 March: None 

 April:  
o 4/9/2020: Dried water from O3 analyzer filter holder and sample line 
o 4/27/2020:  Entered site to connect new “test” modem for AirNow data transfer. With 

assistance from DR DAS, modem was configured and IP addresses were set in the O3 
analyzer. It was necessary to temporarily unplug power to original modem at site to 
power on new modem. An AC power supply is on order and both modems will have 
power on next site visit. Data will be downloaded to TCEQ at that time so no data will be 
lost. 

o 4/30/2020: Entered site with new modem and power supply. Continued to work with 
DR DAS in the modem and O3 analyzer settings for AirNow data transmission.  CAPCOG 
will need to contact AT&T to confirm modem configurations. The modem connected to 
the ZENO is powered back on so data transmission to TCEQ will continue. All parameters 
on the O3 unit are ok. 

 May: 
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o 5/1/2020: A site visit to San Marcos was necessary to reboot the modem that is 
connected to the ZENO, as it stopped communicating. Upon arrival it was noticed that 
the red “network” light on the new test modem for Envidas was flashing. WESTON 
connected the computer to that modem and the modem is showing that the Network 
Link is Down. It was up yesterday with the new public IP address, that was received from 
AT&T, after updating modem settings with help from DR DAS. It appears that the 
problem might be with AT&T. 

o 5/4/2020: Entered site to reset the modem and the ZENO for TCEQ data transfer. First, 
WESTON downloaded all data and emailed it to TCEQ, then the modem and ZENO were 
rebooted. TCEQ was contacted to confirm communications. When the ZENO came back 
online, all of the previous data purged and only current data was showing up in 
HyperTerminal. The APN configuration was revised for the modem with new 
information from AT&T. WESTON contacted DR DAS and after inputting the new APN 
and updating the IP address in Envidas Ultimate setup, data is now flowing for CAMS 
1675 to Envidas Ultimate. 

o 5/15/2020: Entered site to investigate lower than usual O3 readings. The outside sample 
line inlet was inspected. Spiders were found nesting in and around the inlet. Inlet filter 
holder was removed and cleaned. Using a small air compressor, the sample line was 
flushed from inside shelter blowing out any debris that might be present. The filter 
holder cover was reinstalled to the outside end of the line. Downloaded data from the 
last 24 hrs. to compare readings. 

o 5/20/2020: Downloaded template from modem configured for Envidas to upload to 
other sites; removed old modem connected to ZENO to use at CAMS 690. Water was 
found in sample line. Someone from site staff had lowered the A/C setting to 69°F. 
WESTON contacted site manager and he told me to raise temperature setting to 74°F. 

o 5/21/2020: Reconnected temporary CAMS 690 modem to ZENO, as data were not 
posting to LEADS yet, via Envidas modem. Downloaded data file to send to TCEQ. 

 June: 
o 6/30/2020: Connected meteorological sensors to new RMY interface for Envidas data 

transfer. A gender adapter is needed to connect interface cable to the modem's serial 
port. A different cable was tried and could not connect with extensive troubleshooting. 

 July: 
o 7/2/2020: Entered site to further troubleshoot connectivity of the meteorological 

instruments through the RMY interface to Envidas with no success. The Envidas Server 
kept freezing up. WESTON was not able to reach the DR DAS staff for assistance. 

o 7/6/2020: Entered site to download O3 data from ZENO. The O3 has been lost (LST) on 
LEADS since 9:00 pm on 6/26/20. The site manager said their backup generator went 
out. He said there was a power spike over the weekend. When WESTON arrived at the 
site, the modem appeared to be working properly. WESTON rebooted the modem and 
accessed Envidas viewer to check it; the O3 was reporting but still not the 
meteorological. Will need further troubleshooting with DR DAS on the meteorological 
communications. 

o 7/13/2020: Worked with DR DAS to establish connectivity with the meteorological 
sensors via interface. Enabled remote access in modem. Made connection but values 
were unstable. Additional troubleshooting by DR DAS is in the works. 

o 7/16/2020: Entered site to make some changes to the RMY interface wiring per DR DAS 
staff. The meteorological readings are now closer to normal, but troubleshooting is still 
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necessary in the configurations. Made log entry via TCEQ Rhone site. Could not enter log 
in the Envidas software, as the server computer kept freezing up. 

o 7/21/2020: Entered site to reconnect the RH/temperature sensor to the RMY interface 
and check the Ohms on the temperature resistor. Notified DR DAS staff when completed 
for readout verification. Readings were not valid. More troubleshooting is needed. 

o 7/24/2020: Entered site to further troubleshoot meteorological instrument readings in 
Envidas and work on configurations in the Envidas software. We were able to get more 
accurate readings by adjusting the coefficient settings for the sensors. Will continue to 
monitor. 

o 7/30/2020: Per instruction from RMY, WESTON connected the RMY interface to the 
computer to view connection details. The interface unit would not connect to the 
HyperTerminal program. RMY suggested to send the RMY interface back to them for 
testing. 

 August: 
o 8/25/2020: Lowered the meteorological tower and replaced the frozen nosecone on the 

RMY wind sensor; replaced cracking sensor cable with new one; reinstalled the RMY 
interface with the correct power cord. Wind readings were correct, but RH/temperature 
has issues. 

 September: None 

 October: 
o 10/26/2020: Double checked wiring and voltage to RMY interface. 

 November: None 

4.8 CAMS 6602 
 February: None 

 March: 
o 3/3/2020: Investigated O3 reading stuck on 45 ppb in LEADS system and meteorological 

readings in LIM. Verified ZENO date and time are correct, downloaded Data records 
from ZENO, Put all instruments in P-Code, rebooted ZENO, modem and O3 unit. Found 
wind propeller frozen and not spinning. Replaced nose-cone on Wind sensor. Readings 
on O3 and meteorological sensors all look normal.  

 April: None 

 May: 
o 5/27/2020: Adjusted Intensity B up slightly on O3 analyzer as it was close to the 

minimum range 

 June: 
o 6/17/2020: Disconnected the wireless modem, AirLink LS300, from the ZENO, replaced 

the SIM card in modem, uploaded modem settings and verified network connection. 
Made log entry through ZENO, waited for notes and data to upload to ZENO before 
reprogramming modem. A network connection cannot be established with the new SIM 
card. It seems it might be an AT&T issue. 

o 6/29/2020: Reconfigured modem for Envidas. Updated Envidas settings for this site. 
After calibration was completed, WESTON rebooted the modem again and repowered 
the O3 analyzer. Connectivity was successful with Envidas. 

 July: 
o 7/14/2020: Connected RMY interface to modem and successfully established 

communication. Meteorological instruments remain connected to ZENO for now. 
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 August: 
o 8/28/2020: Installed the RMY interface with the correct power cord and connected the 

RMY wind sensor and the MetOne RH/Temperature sensor. Readings are visible in the 
Envidas program, but some are incorrect. 

 September: None 

 October: 
o 10/16/2020: Installed the new resistor to the RMY interface and outdoor temperature 

sensor wire to a connection on the ZENO that put out a constant 2.49 VDC. Connected 
the temperature sensor ground to the ZENO ground. This is the recommended setup 
from RMY, DR DAS, and MetOne. Temperature readings should be ideal, but they seem 
to be fluctuating drastically. Double-checked the voltage coming from the ZENO to the 
temperature sensor resistor and was still getting 2.49 constant DC voltage. Will continue 
to monitor. 

o 10/28/2020: Double checked wiring and voltage to RMY interface 

 November: None 

5 COMPLETENESS STATISTICS 

This section provides completeness statistics for the hourly O3 and meteorological data collected 

between 3/1/2020 and 11/15/2020. Meteorological data includes wind speed (WS), wind direction 

(WD), outdoor temperature (T), and relative humidity (RH). All monitoring stations include 

measurements for O3, WS, WD, and T. 

The following table provides a season-wide summary. Site-specific data by month are shown in the 

subsequent tables. Data that did not meet CAPCOG’s data quality objective (DQO) of 85% for each 

parameter at each site for each month are identified in red.1 

CAMS 1612 experienced issues with the T sensor and data all season. These issues are reflected in the 

data completeness table. Additionally, beginning in July, the meteorological sensors were transitioned 

from an analog reporting system to a digital reporting system. This transition took a lot of 

troubleshooting to accurately report data. Due to this transition, some wind sensors and all of the RH 

and T sensors did not report complete data throughout the summer and fall as solutions were being 

tested. As of the end of November, none of the T and RH sensors are reporting complete data. 

Furthermore, CAMS 614 and CAMS 690 have different brand wind sensors than the other sites that are 

correctly reporting wind data. These wind sensors at CAMS 614 and 690 did not report data correctly 

until the end of November after extensive troubleshooting. For 2021, this issue will be resolved by 

purchasing new RMY relative humidity and temperature sensors that are compatible with the RMY serial 

interface that is used to report the data digitally. 

Table 5-1. Completeness Statistics for 3/1/2020 - 11/15/2020 by Monitoring Station and Parameter 

CAMS # O3 WD WS T RH 

614 99.3% 60.3% 60.3% 61.1% 62.5% 

690 92.0% 59.6% 59.6% 59.6% 58.2% 

                                                           
1 Statistics are based on total possible hourly values in the month. For November, this is based on total possible 
hourly values 11/1/2020 – 11/15/2020. Adjusted data that include all of November are available upon request. 
Statistics do not reflect any other data quality concerns that might have arisen during these periods. 
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CAMS # O3 WD WS T RH 

1604 98.8% 98.9% 98.9% 66.6% 86.6% 

1612 98.4% 98.2% 98.2% 1.6% 64.9% 

1613 98.9% 96.6% 96.6% 64.3% 87.2% 

1619 98.3% 96.1% 96.1% 66.6% 73.3% 

1675 96.4% 68.9% 68.9% 43.4% 54.3% 

6602 98.5% 89.8% 89.8% 62.5% 96.3% 

 

Table 5-2. CAMS 614 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 99.7% 95.3% 95.3% 100.0% 100.0% 

April 99.4% 99.6% 99.6% 100.0% 100.0% 

May 99.6% 98.8% 98.8% 100.0% 100.0% 

June 99.6% 98.8% 98.8% 100.0% 100.0% 

July 99.6% 75.1% 75.1% 75.1% 75.1% 

August 99.6% 75.1% 75.1% 75.1% 87.1% 

September 99.0% 0.0% 0.0% 0.0% 0.0% 

October 98.3% 0.0% 0.0% 0.0% 0.0% 

November 98.5% 0.0% 0.0% 0.0% 0.0% 

 

Table 5-3. CAMS 690 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 99.6% 100.0% 100.0% 100.0% 100.0% 

April2 35.6% 36.2% 36.2% 36.2% 36.3% 

May 99.5% 100.0% 100.0% 100.0% 100.0% 

June 99.5% 100.0% 100.0% 100.0% 100.0% 

July 97.8% 100.0% 100.0% 100.0% 100.0% 

August 97.8% 100.0% 100.0% 100.0% 87.8% 

September 98.9% 0.0% 0.0% 0.0% 0.0% 

October 99.2% 0.0% 0.0% 0.0% 0.0% 

November 100.0% 0.0% 0.0% 0.0% 0.0% 

 

Table 5-4. CAMS 1604 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 93.7% 99.5% 99.5% 100.0% 100.0% 

April 99.6% 99.4% 99.4% 100.0% 100.0% 

May 99.6% 98.9% 98.9% 100.0% 100.0% 

June 99.6% 98.9% 98.9% 100.0% 100.0% 

July 99.3% 99.9% 99.9% 99.9% 99.9% 

August 99.3% 99.9% 99.9% 99.9% 82.8% 

                                                           
2 Lightning struck a power pole near CAMS 690 on 4/2/2020. This caused data loss as the strike damaged the 
cellular modem and ZENO datalogger. 
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Month O3 WD WS T RH 

September 99.3% 97.5% 97.5% 0.0% 98.1% 

October 99.1% 98.1% 98.1% 0.0% 98.8% 

November 100.0% 98.1% 98.1% 0.0% 0.0% 

 

Table 5-5. CAMS 1612 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 99.1% 98.4% 98.4% 9.8% 100.0% 

April 99.4% 100.0% 100.0% 4.0% 99.7% 

May 99.5% 96.4% 96.4% 0.0% 99.6% 

June 99.5% 96.4% 96.4% 0.0% 99.6% 

July 95.2% 100.0% 100.0% 0.1% 100.0% 

August 95.2% 100.0% 100.0% 0.1% 85.3% 

September 99.2% 97.2% 97.2% 0.0% 0.0% 

October 98.9% 97.8% 97.8% 0.0% 0.0% 

November 100.0% 97.8% 97.8% 0.0% 0.0% 

 

Table 5-6. CAMS 1613 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 99.6% 100.0% 100.0% 100.0% 98.0% 

April 99.4% 99.3% 99.3% 100.0% 100.0% 

May 97.4% 100.0% 100.0% 100.0% 100.0% 

June 97.4% 100.0% 100.0% 100.0% 100.0% 

July 99.1% 88.8% 88.8% 89.5% 89.5% 

August 99.1% 88.8% 88.8% 89.5% 0.0% 

September 99.0% 97.6% 97.6% 0.0% 98.1% 

October 98.8% 97.6% 97.6% 0.0% 99.1% 

November 100.0% 97.6% 97.6% 0.0% 100.0% 
 

Table 5-7. CAMS 1619 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 91.0% 97.0% 97.0% 99.6% 17.3% 

April 99.6% 97.1% 97.1% 100.0% 100.0% 

May 99.6% 91.8% 91.8% 100.0% 100.0% 

June 99.6% 91.8% 91.8% 100.0% 100.0% 

July 99.2% 100.0% 100.0% 100.0% 21.5% 

August 99.2% 100.0% 100.0% 100.0% 86.7% 

September 99.2% 97.5% 97.5% 0.0% 35.7% 

October 98.8% 94.8% 94.8% 0.0% 98.4% 

November 98.2% 94.8% 94.8% 0.0% 100.0% 
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Table 5-8. CAMS 1675 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 99.5% 100.0% 100.0% 100.0% 100.0% 

April 90.8% 91.2% 91.2% 91.5% 91.3% 

May 95.6% 99.6% 99.6% 99.6% 99.6% 

June 95.6% 99.6% 99.6% 99.6% 99.6% 

July 93.8% 0.0% 0.0% 0.0% 0.0% 

August 93.8% 0.0% 0.0% 0.0% 0.0% 

September 99.4% 97.5% 97.5% 0.0% 0.0% 

October 99.2% 65.9% 65.9% 0.0% 0.0% 

November 100.0% 65.9% 65.9% 0.0% 98.3% 

 

Table 5-9. CAMS 6602 Completeness Statistics by Month & Parameter 

Month O3 WD WS T RH 

March 91.3% 91.5% 91.5% 99.9% 99.9% 

April 99.7% 100.0% 100.0% 98.2% 100.0% 

May 99.6% 98.1% 98.1% 100.0% 100.0% 

June 99.6% 98.1% 98.1% 100.0% 100.0% 

July 99.3% 82.1% 82.1% 82.1% 82.1% 

August 99.3% 82.1% 82.1% 82.1% 87.8% 

September 99.3% 87.4% 87.4% 0.0% 98.1% 

October 98.5% 84.5% 84.5% 0.0% 99.1% 

November 100.0% 84.5% 84.5% 0.0% 99.7% 

 

6 CALIBRATION STATISTICS 

This section provides details for each of the O3 calibration checks performed by WESTON’s staff at 

CAPCOG’s eight O3 monitoring stations during the 2020 O3 monitoring season. All checks met CAPCOG’s 

Quality Assurance Project Plan data quality objectives for ≤5 parts per billion (ppb) deviation for the 0 

ppb check and ≤7% deviation for the 70 ppb, 200 ppb, 300 ppb, and 400 ppb checks.  

Table 6-1. CAMS 614 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb 

Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/29/2020 0.1 0.4% 0.2% 0.0% 0.0% 

3/24/2020 0.3 0.3% 0.3% 0.0% 0.0% 

4/30/2020 -0.4 1.0% -0.1% -0.2% -0.2% 

5/21/2020 0.4 0.3% 0.1% -0.2% 0.2% 

6/29/2020 -0.4 0.4% 0.0% -0.3% -0.2% 

7/27/2020 0.1 0.7% 0.1% -0.1% -0.1% 

8/31/2020 0.0 1.3% -0.1% -0.1% -0.1% 

9/28/2020 0.1 0.8% -0.1% 0.4% 0.0% 

10/29/2020 0.2 0.8% 0.0% -0.1% 0.0% 
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Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

11/22/2020 0.0 0.6% -0.1% 0.0% 0.1% 

 

Table 6-2. CAMS 690 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb 

 Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/28/2020 0.0 0.7% 0.0% 0.0% 0.1% 

3/25/2020 0.1 0.0% 0.1% -0.1% 0.0% 

4/21/2020 0.6 3.2% -0.2% 0.1% 0.2% 

5/26/2020 0.5 0.0% 0.2% -0.1% -0.2% 

6/27/2020 0.6 0.8% -0.1% -0.1% 0.3% 

7/29/2020 0.7 0.4% 0.2% 0.1% 0.1% 

8/28/2020 0.6 1.5% 0.0% 0.0% 0.1% 

9/24/2020 0.7 2.5% 0.2% 0.1% 0.1% 

10/29/2020 0.5 1.0% 0.2% 0.3% 0.3% 

11/21/2020 0.6 0.3% 0.0% 0.1% 0.1% 
 

Table 6-3. CAMS 1604 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb  

Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/29/2020 0.5 0.6% 0.2% 0.1% 0.0% 

3/26/2020 0.0 0.8% 0.0% -0.3% 0.1% 

4/27/2020 0.4 0.1% 0.1% 0.2% 0.0% 

5/29/2020 0.1 0.4% 0.1% 0.0% -0.1% 

6/23/2020 0.3 0.3% 0.0% -0.1% 0.0% 

7/30/2020 0.1 0.0% 0.2% -0.2% -0.1% 

8/26/2020 0.1 0.3% -0.2% 0.0% 0.0% 

9/25/2020 0.5 0.7% 0.1% 1.0% -0.1% 

10/26/2020 0.7 0.6% 0.3% -0.1% 0.0% 

11/29/2020 0.1 0.1% 0.2% -0.3% 0.1% 

 

Table 6-4. CAMS 1612 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb 

 Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/27/2020 0.4 0.7% 0.2% 0.0% 0.1% 

3/25/2020 0.1 0.6% 0.1% 0.0% -0.2% 

4/28/2020 0.5 1.1% -0.1% -0.2% 0.0% 

5/28/2020 0.1 1.0% 0.1% -0.1% -0.1% 

6/24/2020 0.1 0.4% 0.1% -0.1% 0.1% 

7/28/2020 0.1 0.6% 0.1% -0.2% -0.1% 

8/27/2020 0.4 0.0% 0.2% -0.2% -0.1% 

9/23/2020 0.8 0.8% -0.5% 0.2% -0.1% 

10/27/2020 0.6 -0.6% 0.1% -0.2% -0.1% 
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 Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

11/18/2020 0.6 0.7% 0.0% 0.1% -0.1% 

 

Table 6-5. CAMS 1613 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb   

Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/27/2020 0.1 0.7% 0.3% 0.1% 0.0% 

3/26/2020 0.2 1.0% 0.1% -0.1% -0.1% 

4/29/2020 0.2 1.1% 0.1% -0.1% -0.2% 

5/27/2020 0.2 0.7% 0.0% -0.1% -0.2% 

6/24/2020 0.1 0.6% 0.2% -0.2% -0.1% 

7/28/2020 0.3 0.7% 0.3% 0.6% 0.1% 

8/27/2020 0.6 0.6% -0.1% 0.0% -0.1% 

9/29/2020 0.2 0.8% 0.1% 0.0% 0.0% 

10/27/2020 0.2 0.6% 0.1% 0.0% -0.1% 

11/19/2020 0.8 0.7% 0.0% 0.0% -0.1% 

 

Table 6-6. CAMS 1619 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb   

Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/27/2020 0.9 1.7% 0.5% 0.0% 0.0% 

3/24/2020 0.8 -0.1% 0.0% 0.1% 0.1% 

4/28/2020 0.0 0.8% 0.4% 0.6% 1.0% 

5/26/2020 0.0 0.0% -0.3% 0.2% 1.1% 

6/23/2020 0.0 0.0% -0.3% 0.2% 1.1% 

7/29/2020 0.0 1.3% 0.8% 0.4% 0.9% 

8/31/2020 0.0 0.0% 0.2% 0.5% 0.2% 

9/29/2020 0.0 1.0% -0.1% 0.0% 0.2% 

10/28/2020 -0.1 1.7% 1.1% 1.1% 1.2% 

11/29/2020 0.0 0.4% 0.6% 0.0% 0.6% 

 

Table 6-7. CAMS 1675 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb  

 Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/27/2020 0.2 0.8% 0.0% 0.0% 0.1% 

3/27/2020 0.1 0.1% 0.0% -0.2% -0.1% 

4/21/2020 0.1 0.3% -0.3% -0.2% 0.2% 

5/20/2020 0.0 0.1% -0.2% -0.3% 0.0% 

6/30/2020 0.2 1.0% 0.0% -0.1% 0.0% 

7/30/2020 0.1 1.3% -0.2% -0.1% -0.1% 

8/26/2020 0.2 0.3% 0.0% -0.2% 0.0% 

9/25/2020 0.1 0.3% 0.1% -0.1% -0.2% 

10/26/2020 0.3 0.1% -0.1% -0.1% 0.0% 
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 Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

11/28/2020 0.2 1.1% 0.1% -0.1% -0.1% 

 

Table 6-8. CAMS 6602 O3 Calibration Checks Compared to Reference Concentrations, 0 ppb Deviation and Percent Deviation for 
70 ppb, 200 ppb, 300 ppb, and 400 ppb  

 Calibration Date 0 ppb 70 ppb 200 ppb 300 ppb 400 ppb 

2/29/2020 0.0 0.1% 0.1% 0.0% 0.0% 

3/26/2020 1.3 1.8% 0.1% 0.2% 0.1% 

4/29/2020 1.4 1.0% 0.7% 0.0% 0.1% 

5/27/2020 1.3 1.5% 0.6% 0.3% 0.1% 

6/29/2020 1.3 0.7% 0.0% 0.3% 0.1% 

7/30/2020 1.3 1.1% 0.6% 0.3% 0.3% 

8/28/2020 1.4 0.1% 0.6% 0.2% 0.1% 

9/24/2020 1.7 2.2% 0.6% -0.1% 0.0% 

10/28/2020 1.6 1.8% 0.4% 0.0% 0.3% 

11/16/2020 1.8 2.1% 0.5% 0.0% 0.3% 

7 CONTRACT COSTS AND OTHER EXPENSES 

The following table shows a summary of the costs for CAPCOG’s monitoring contract in 2020. This does 

not represent all of the costs for conducting monitoring in 2020 since it does not include the costs for 

CAPCOG’s time to manage this monitoring contract. This information provides a good reference point 

for estimating potential costs for CAPCOG’s monitoring in 2021.  

The table below outlines the costs for the 2020 monitoring contract with WESTON. 

Table 7-1. 2020 Monitoring Contract Cost Summary 

Monitor/Object 
Routine Work 

Authorized 
Work Orders 

and Incidentals 

Work Orders and 
Incidentals as % of 

Routine Work Authorized 
TOTAL 

CAMS 614 $10,293.50  $0.00 0.0% $10,293.50 

CAMS 690 $10,293.50  $900.00 8.7% $11,193.50 

CAMS 1604 $10,293.50  $150.00 1.5% $10,443.50 

CAMS 1612 $11,767.00  $1,500.00 12.7% $13,267.00 

CAMS 1613 $11,767.00  $0.00 0.0% $11,767.00 

CAMS 1619 $10,293.50  $0.00 0.0% $10,293.50 

CAMS 1675 $10,293.50  $922.50 9.0% $11,216.00 

CAMS 6602 $13,773.50  $150.00 1.1% $13,923.50 

Network Wide $12,808.75  $5,576.25 43.5% $18,385.00 

TOTAL $101,583.75  $9,198.75 N/A $110,782.50 

 

As Table 7-1 indicates, CAPCOG should continue to include a roughly 10-15% allowance for incidentals 

and work orders for 2021. The network wide work orders and incidentals were higher than expected for 

2020 as more work was required to set-up the digital data reporting system and to transition the O3 
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analyzers and meteorological sensors to be able to report digitally. The majority of this work is finished, 

and such an amount is not expected to occur in 2021. 

Additionally, Table 7-2 outlines the costs for other monitoring expenses such as LEADS licenses, utility 

costs, new equipment purchases, and the DR DAS software acquisition and labor. The utility bills are a 

yearly recurring expense. However, the DR DAS software and labor and the equipment purchases are 

one-time expenses for 2020. Since the LEADS system will be discontinued in 2021, CAPCOG will need to 

evaluate whether the purchase of licenses for 2021 is needed. 

Table 7-2. Additional Monitoring Expenses for 2020 

Expense Category Cost Explanation 

DR DAS Envidas Ultimate 
Software and 
Maintenance 

Data 
Reporting 

$4,237.00 
Software to collect monitoring data and 

report data digitally 

DR DAS TCEQ Data 
Reporting Labor 

Data 
Reporting 

$6,604.00 
Labor to create FTP reporting to TCEQ and 

assistance to WESTON 

LEADS Licenses 
Data 

Reporting 
$4,764.00 

Yearly LEADS licenses to host data on TCEQ's 
platform 

R.M. Young Serial 
Interfaces 

Equipment $5,008.00 
Equipment to convert analog meteorological 

sensor data to digital data 

Sierra Wireless AirLink 
RV50X Cell Modem 

Equipment $519.89 Replacement modem for CAMS 690 

Thermo Environmental 
49iQ O3 Analyzer 

Equipment $11,821.00 
Spare O3 analyzer for emergency 

replacement 

Cellular Data Service at all 
8 CAMS 

Utility $3,860.46 Monthly cellular data service from AT&T 

Electricity Service at CAMS 
614, 690, and 1619 

Utility $1,756.32 
Monthly electricity service from Pedernales 

Electric Cooperative (CAMS 614 and 690) 
and City of Austin Utilities (CAMS 1619) 

TOTAL N/A $38,570.67 N/A 

 

In summary, Table 7-3 shows the combined monitoring expenses for 2020 from Tables 7-1 and 7-2. 

Table 7-3. Combined Monitoring Expenses for 2020 

Expense Cost 

CAPCOG-WESTON Contract for Ambient Air Quality Monitoring for 2020 $110,782.50 

Additional Monitoring Expenses for 2020 $38,570.67 

TOTAL $149,353.17 

8 CONCLUSION 

This report documents CAPCOG’s ground-level O3 and meteorological monitoring efforts in 2020. 

CAPCOG operated all eight of its CAMS continuously between March 1, 2020, and November 15, 2020. 

All of CAPCOG’s data quality objectives for O3 were met for the season. Although, due to issues with 

transitioning the meteorological data to a digital reporting system, the meteorological data quality 
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objectives were not met for specific parameters in specific months at individual sites. CAPCOG has 

renewed its air quality monitoring contract with WESTON for 2021.  

Supplemental information about CAPCOG’s equipment inventory and copies of the monthly monitoring 

reports submitted by WESTON are provided as supplemental deliverables. 


