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 TCEQ collects, ingests, displays, validates, 
and reports data from a variety of air 
monitors 
◦ Continuous Gaseous (e.g., ozone, carbon monoxide) 
 Includes automated calibration and quality control 

checks 

◦ Continuous Meteorological (e.g. wind speed/direction, 
outdoor temperature) 
 No automatic quality control checks 

◦ Non-Continuous (e.g., PM2.5 & PM10 filter-based mass) 





 Filters and/or samples are picked up from the 
air monitoring site and sent to a lab 
 

 The lab analyzes the sample and submits the 
data electronically to the TCEQ in a standardized 
text file format. 
 

 TCEQ loads the file to the Texas Air Monitoring 
Information System (TAMIS) and/or the United 
States Environmental Protection Agency’s (EPA) 
Air Quality System (AQS). 

 
 
 

 



 The MeteoStar Leading 
Environmental Analysis 
and Display System 
(LEADS®) collects and 
preliminarily analyzes 
continuously collected 
data. 



 Every 15 minutes, 
LEADS® collects the 
data from each site’s 
data logger. 

 Data collection uses 
one or more of the 
following: 
◦ wireless 
◦ wired 

*Does not include AutoGC-related parameters 

Presenter
Presentation Notes
The picture on this slide is of the site at Skyline Park in the El Paso area.  



 Provides a summary of automatic quality control results, 
communication problems, and high value alerts. 
 

Presenter
Presentation Notes
The Network Status Report is checked daily by TCEQ personnel.



 Automatic quality control failures, 
communication issues, and high values are 
investigated by TCEQ personnel. 



 Detailed data collection attempts. 
 



 Detailed activity at a site including maintenance, 
quality assurance/quality control activities, and 
system generated messages. 



 Once the data is ingested into LEADS, it is 
available for review and validation. 



 In near-real time, the data collected by LEADS is made 
available on TCEQ’s web pages: 

http://www.tceq.texas.gov/agency/air_main.html 
 
 

http://www.tceq.texas.gov/agency/air_main.html


 The validated data is available to the public online through 
TAMIS reports: 

http://www17.tceq.texas.gov/tamis/index.cfm?fuseaction=ho
me.welcome 
 

http://www17.tceq.texas.gov/tamis/index.cfm?fuseaction=home.welcome
http://www17.tceq.texas.gov/tamis/index.cfm?fuseaction=home.welcome


 Online searchable mapping application for ambient air monitoring 
sites and samplers: 

http://gisweb.tceq.texas.gov/geotam3/index.html 
 
 Automatically updated  
nightly from site and  
monitor information  
stored in TAMIS. 
 
 

http://gisweb.tceq.texas.gov/geotam3/index.html


 Once the 
review and 
validation is 
finalized, data 
is reported 
from TAMIS as 
a pipe-
delimited text 
file and 
uploaded into 
AQS. 



Patricia De La Cruz, TCEQ 



 TCEQ collects, 
ingests, displays, 
validates, and 
reports data from 
a variety of air 
monitors 
◦ Continuous 

Gaseous  
◦ Continuous 

Meteorological  
◦ Non-Continuous 

Presenter
Presentation Notes
Slides 2-4 are intended to demonstrate the large network size that TCEQ maintains and indicate that the tools we use are necessary for a large network but may not be ideal or most efficient for smaller networks.



◦ Continuous parameters include: 
 ozone  
 carbon monoxide  
 sulfur dioxide  
 oxides of nitrogen (NO/NO2/NOx)  
 hydrogen sulfide 
 meteorological 
 

*Does not include AutoGC-related parameters 

Monitor Type Samplers Sites Number of 
measurements in 2014* 

Gaseous 231 105 >3,000,000 
Meteorological 337 115 >6,700,000 

Presenter
Presentation Notes
These values are only for the monitors that TCEQ is Primary Quality Assurance Organization for and for which the data is submitted to EPA’s AQS database. All data submitted to AQS has been through the validation process. Continuous measurements do not include any AutoGC related parameters. The picture on this slide is of the site at Skyline Park in the El Paso area.



◦ Non-continuous monitor types include: 

Monitor Type Samplers Sites Approximate Number 
of measurements in 

2014* 
PM10 filter-based mass  31 24 1,700 
PM2.5 filter-based mass 20 17 2,000 
PM10 metals** 5 4 4,300 
PM2.5 metals** 10 9 43,900 
Lead 18 15 1,100 
Canisters** 40 30 194,000 
SVOC/PAH** 6 5 5,400 
Carbonyl** 6 6 6,700 

*   Values have been rounded. 

**  Monitor type group consists of multiple 
parameters (chemical species) 

Presenter
Presentation Notes
These values are only for the monitors that TCEQ is PQAO for and for which the data is submitted to EPA’s AQS database. All data submitted to AQS has been through the validation process.



Data validation is a 
routine, multi-stage 
process designed to 
ensure that reported 
values meet the quality 
and completeness goals 
of the program. 

 



◦ During validation, data is assessed in an objective 
and consistent manner. 
◦ Validation is performed using: 
 Continuous: graphical interface tool - LEADS Manual 

Validation  
 Non-continuous: Excel 

 

Presenter
Presentation Notes
Data is assessed using acceptance criteria specific to the data quality objectives of the program. Data may be accepted, invalidated, or otherwise qualified as appropriate.



 TCEQ electronically receives continuous air 
monitoring data from the monitors at the 
site.  

 Data are automatically processed and stored 
in a database. 
 

Presenter
Presentation Notes
When applicable, automated calibration and quality control checks for these monitors are ingested and analyzed. Pictured are a zeno datalogger (left) and the newer digital sutron.



 Data validation includes: 
◦ Checking for failing, incomplete, or missing 

automatic quality control checks. 
◦ Checking that all manual quality assurance/quality 

control checks, including annual performance 
audits, have passed. 

Criteria Pollutants QCs / Audits Frequency Performed by 

Gaseous Samplers 
• SO2 
• CO 
• O3 
• NO/NO2/NOx 

SpanZero Daily LEADS -- Automated 

Span Weekly LEADS -- Automated 

Calibration Monthly LEADS -- Automated 

Laboratory Control Checks 2 per 
Quarter Site Operators/Contractors 

Annual Performance Audits Annual Data Quality Team Auditors 

Presenter
Presentation Notes
In cases of failures, ensure appropriate maintenance or other corrective action has been performed.



 Data validation includes (cont’d): 
◦ Investigating any unusual events like unexpected 

spikes, negative data, unusually high values, or 
irregular patterns. 

Presenter
Presentation Notes
Validator checks that any out of the ordinary occurrences have been documented in the operator log.  Also, the data from nearby stations is compared for related pollutants and the internal station temperatures are checked. In this example, the ozone monitor at C45 (Seabrook –R12) had a intermittent pump failure, which caused the data to flatline. This flatline stands out when the data is compared with other regional monitors. 



 Monitoring stations are kept 
between 78–83ºF (26-28ºC). 

 Different instruments show 
different responses to 
high/low temperature 
extremes. 

 In the following example, 
the air conditioner had 
struggled for several days 
before completely failing. 
 

Presenter
Presentation Notes
Upper temperature limit for most monitors is104ºF (40ºC). Outside that range, monitors may be adversely affected.



Changes in data can 
be seen when 
temperature went 
over 100ºF (38ºC). 

Unaffected data prior 
to air conditioner fail 
should be reflagged 
as valid. 

Presenter
Presentation Notes
On the graphical interface program TCEQ uses to validate data (“ManVal”), the light green color signifies data that is currently flagged as ambient. The light blue stripes on the carbon monoxide data (top data stream) are the automatic quality control (QC) checks. The purple color signifies data that has been flagged invalid automatically due to automatic QC failure. Once the carbon monoxide monitor was back online, part of the data that occurred prior to the air conditioning failure was reflagged as valid.



 Primary meteorological 
parameters include wind 
speed/direction and 
outdoor temperature. 

 Performance audits are 
conducted annually (no 
automated QC checks). 

 Compare data with nearby 
stations (including National 
Weather Service) and with 
related parameters.  

Presenter
Presentation Notes
For example, temperature changes and wind direction shifts occur together when a front arrives at a site.



 Apply Qualifier Codes to the Data: 
◦ Invalidate any non-ambient data. 
◦ Invalidate data due to QA/QC failures. 
◦ Recover any ambient data from incorrect automatic 

flagging. 

Presenter
Presentation Notes
Non-ambient data is when the instrument is outputting values that does not accurately represent actual conditions at that time. Non-ambient data can occur when there is an equipment malfunction, when an operator is onsite performing maintenance or QC checks, or when environmental factors, such as internal station temperature, has affected the data. 



 Record any 
validation 
change  
◦ Validator notes 

are required after 
any changes are 
made in order to 
document date, 
time, and the 
reason for the 
validation 
changes. 

Presenter
Presentation Notes
Validator notes are stored separately in a log report available from the main Internal LEADS page and are kept in perpetuity.  Our system requires a validator note before any changes can be saved.



 Validation for discrete non-continuous 
data is a manual process. 

 Data validation includes checking for any 
failing, incomplete, or missing quality 
control checks. 
 
 

Criteria Pollutants QCs / Audits Frequency Performed by 

Non-Continuous PM 
Samplers 

• PM2.5 
• PM10 
• Lead 

Leak Checks Monthly Site Operators/Contractors 

Temperature and Pressure 
Sensor Checks 

Monthly Site Operators/Contractors 

Flow Rate Verifications Monthly Site Operators/Contractors 

Calibrations/Flow Rate Audits Quarterly Site Operators/Contractors 

Annual Performance Audits Annual Data Quality Team Auditors 



 Data validation includes (cont’d): 
◦ Investigating any unusual events like 

unexpected spikes, negative data, unusually 
high values, or irregular patterns. 
 

 

Presenter
Presentation Notes
Unusually high particulate matter values can occur during dust storms. Dust storm animation only plays in Slide Show mode.
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Outlier 

POC 2 sample of 86 
µg/m3 was invalid. 

Presenter
Presentation Notes
When reviewing PM data, a scatter plot can be used to identify questionable data. The scatter plot shown here was from two collocated monitors that should have a close agreement. 



 Submit final data to EPA’s AQS database. 
 

◦ For continuous and meteorological parameters, hourly 
averages are submitted to AQS in a text delimited file 
 

◦ For non-continuous parameters, discrete sample 
measurements are reported to AQS in a text delimited 
file 

Presenter
Presentation Notes
Each line represents an hourly average or discrete sample from one parameter at one site. If the hour or sample has been invalidated, a two digit invalidation code appears instead of the measurement. AQS files contain the site AQS number, the parameter code, method and unit information, date/time and either a numerical value or two digit invalidation code.



Data Type AQS deadline 

Continuous parameters 90 days after end of quarter 

Non-continuous parameters 90 days after end of quarter 

AutoGC parameters 180 days after end of quarter 

 Submit final data to EPA’s AQS database. 
 



Contact information: 
james.janysek@tceq.texas.gov 
patricia.delacruz@tceq.texas.gov 
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