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      Control District 

850 Barret Avenue, Suite 200 

Louisville, Kentucky  40204-1745 

  

Dear Ms. Anderson: 

 

On June 26-27 and July 3, 2013, personnel from the Kentucky Division for Air Quality’s Technical Services 

Branch conducted an extensive audit of the Louisville Metro Air Pollution Control District (LMAPCD) 2012-April 2013 

ozone data set.  The audit included a review of instrument certification records, analyzer minute data, logbook 

documentation, quality control and quality assurance procedures, as well as an in-depth review of LMAPCD’s quality 

systems documents.  The findings from the data audit are detailed in the attached audit report.   

 

Multiple data handling issues were discovered during this audit.   The Division recommends numerous hours of 

ozone data be invalidated in the EPA’s AQS database because of procedural deviations and/or calibration data being 

erroneously uploaded as ambient data.  Qualifier flags should be added to large portions of the agency’s ozone data set to 

account for procedural deviations.   The review of certification records for the LMAPCD’s ozone standards, however, was 

inconclusive and requires further investigation.   At a minimum, certification records from 2009-2013 should be reviewed 

for the criteria identified in this report.  

 

The Division requests correspondence from LMAPCD detailing the corrective actions implemented as a result of 

this audit.   The Division specifically requests notification once LMAPCD has concluded its historical review of its ozone 

certification records.  Division staff will then review those certification records for concurrence of findings, as well as 

review the corrections entered into the AQS database for accuracy. 

 

 If you have any questions regarding this audit report, please contact Ms. Stephanie McCarthy at (502) 564-3999, 

extension 4045. 

  

       Sincerely, 

      

E-Signed by John Lyons
VERIFY authenticity with ApproveIt

 
       John S. Lyons 

       Director 

 

JSL/sbm 

Enclosure 

 

 

 

 



cc:  Ms. Cynthia Lee, LMAPCD 

       Mr. Billy DeWitt, LMAPCD 

       Mr. Danny France, EPA SESD 

       Ms. Laura Ackerman, EPA SESD   

       Mr. Todd Rinck, EPA Region 4 



 

KDAQ Audit of LMAPCD 2012-2013 Ozone Data     Page 1 of 35 

Introduction 

 

On June 18, 20, & 21, Kentucky Division for Air Quality (KDAQ) personnel Stacie Masters and 

Stephanie McCarthy provided air monitoring data handling training to Louisville Metro Air 

Pollution Control District (LMAPCD) personnel.  This training was provided as a result of the 

findings from the technical systems audit (TSA) conducted by KDAQ on the LMAPCD PM2.5 

weigh lab and associated data in April 2013.  Although the April TSA focused largely on 

LMAPCD’s particulate matter network, the overarching quality system issues discovered during 

the PM2.5 TSA would most likely impact the continuous monitoring network as well.  With that 

in mind, KDAQ staff felt it prudent to provide a training session to all staff that would focus on 

air monitoring regulations, quality assurance requirements, and proper data handling procedures.  

In preparation for the training event, Ms. Masters & Ms. McCarthy reviewed the 2012 LMAPCD 

data set as found in the EPA’s national air quality system database, AQS.  This data set had been 

recently certified by LMAPCD as complete and accurate on May 1, 2013.  However, many 

coding inconsistencies were observed in the certified data set across all pollutant types, as well as 

data that appeared to be anomalous.     

 

During the June training event, all LMAPCD Air Quality Unit staff, as well as the LMAPCD 

Quality Assurance Officer (QAO), were in attendance.  The first day of training focused on 

general air monitoring concepts, regulations, quality control procedures, and quality assurance 

requirements.  At the conclusion of the first day of training, Ms. Masters provided all staff with a 

“homework” assignment.  Each staff member was given copies of various LMAPCD 2012 data 

reports taken directly from the EPA’s AQS database; instructions for the assignment included 

reviewing the reports for potential anomalies and to provide documentation to support the null 

value codes that had been applied to the data.  The second day of training focused on data 

handling techniques, which included an interactive review of LMAPCD’s 2012 certified data 

(i.e., the “homework” assignment).  LMAPCD’s 2012 precision and accuracy data, as found in 

AQS, was also reviewed and discussed on this day.  The final day of training included 

presentations on the AQS database as a whole, as well as the annual data certification process.   

 

During the discussions throughout this training event, it was clear that LMAPCD staff were not 

knowledgeable in the specific requirements of the Standard Operating Procedures (SOPs) for 

their instrumentation, and staff members were completing different procedures at each site and 

for each monitor.  This lack of consistency can have a negative impact on the quality of data 

produced by the agency, and makes it difficult to complete accurate data assessments.  

Additionally, the interactive review of LMAPCD’s 2012 data with agency staff prompted a 

consensus response that the final product in AQS did not properly reflect the findings of the first 

& second level data reviews completed in-house. It was later determined that there was no 

documentation available regarding the final review and coding of the data.   

 

KDAQ staff determined, as a result of these findings, that a comprehensive review of the 2012 

data set was warranted.  Immediately following the conclusion of the training event, Ms. Masters 

and Ms. McCarthy began an extensive data audit, starting with ozone (O3).  Ms. Masters and Ms. 

McCarthy conducted the ozone data audit on June 26-27 and July 3, 2013. 
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This report focuses on the data findings of the ozone audit, which encompasses the entire 2012 

year, as well as the first four months of 2013.   Additional reports will follow that will detail the 

findings from the other pollutants.   

 

The following quality systems documents were reviewed in conjunction with this data audit and 

will be referenced in this report. 

 

• The LMAPCD Quality Assurance Project Plan (QAPP) entitled QAPP for the LMAPCD 

NCore Ambient Air Quality Monitoring Program, Version 1.0, June 2010 (henceforth 

referred to as the NCore QAPP).  This document is the agency’s most current QAPP and 

was approved by EPA on May 17, 2011. 

 

• The LMAPCD QAPP entitled QAPP for the LMAPCD Ambient Air Quality Monitoring 

Program, Version 2.1, December 2009 (henceforth referred to as the Criteria Pollutant 

QAPP).  This document appears to be the most recent version of the agency’s criteria 

pollutant (non-NCore) QAPP.  The Criteria Pollutant QAPP was submitted to KDAQ as 

an official document.  However, no documentation was provided regarding its transmittal 

to or approval by EPA.   

 

• The LMAPCD Ozone SOP entitled Standard Operating Procedures for Monitoring of 

Ozone in Ambient Air Utilizing Thermo Environmental Instruments Model 49 Ozone 

Analyzers, AQ-SOP-O3-Field, Version 2.0, updated September 2010 (henceforth referred 

to as the Ozone SOP).  This SOP was submitted to EPA on September 20, 2010, but an 

approval letter was not provided. 

 

• The LMAPCD SOP entitled Data Handling and Custody SOP for Collecting, Processing, 

and Reporting Ambient Air Quality Data, Version 1.0, February 2009 (henceforth 

referred to as the Data Handling SOP).  This SOP was submitted to EPA in March 2009, 

but an approval letter was not provided.  

 

 

FINDINGS AND RECOMMENDATIONS 

 

For clarity, the findings of this report will be organized in the following manner: ozone standards 

and general operations; site specific issues; and quality assurance. 

 

There were multiple data handling errors observed in the data set for the 3 LMAPCD ozone sites 

over the 16-month time period reviewed in AQS.  This report will not specifically detail each 

instance in which an individual hour or hours were coded incorrectly.  Instead, the AQS monthly 

data printouts with the KDAQ auditors’ marked findings and comments can be reviewed for that 

information.  This written report only discusses the most significant findings in the categories 

stated above. 

 

Due to the intricacy of the technical requirements for monitoring ambient ozone 

concentrations utilizing UV photometry, the findings enlisted below are lengthy and 



 

KDAQ Audit of LMAPCD 2012-2013 Ozone Data     Page 3 of 35 

complex.   However, the most significant issues will be summarized at the conclusion of this 

report. 

 

Ultimately, the findings in this report will require corrections in the AQS database, as well as 

subsequent recertification of data. 

 

Ozone Standards and General Operations Findings and Recommendations 

 

1. 40 CFR Part 50, Appendix D states the following in Calibration Procedure, Section 2, 

Applicability: “Transfer standards must meet the requirements and specifications set forth 

in Reference 8” (i.e., the EPA Technical Assistance Document entitled Transfer 

Standards for Calibration of Air Monitoring Analyzers for Ozone).  The referenced 

document defines, specifies, and formalizes the verification of ozone transfer standards.  

A transfer standard is defined as a transportable device or apparatus which, together with 

associated operational procedures, is capable of accurately reproducing pollutant 

concentration standards or of producing accurate assays of pollutant concentrations which 

are quantitatively related to a higher level and more authoritative standard.  A transfer 

standard has no authority until it is verified to a standard at least one level above it by 

critical comparison.     

 

LMAPCD utilizes different calibrator (photometer) types in its ozone monitoring 

network.  These calibrators remain on-site for routine field operations and are classified 

as Level 3 transfer standards.  The Ozone SOP states in Section 10.1, “The calibrators are 

compared every 6 months to an ozone standard that is certified annually against the 

NIST-traceable ozone standard at EPA’s Science and Ecosystem Support Division’s 

laboratory in Athens, Georgia.”  The LMAPCD ozone standard certified against the 

EPA’s standard reference photometer (SRP) is referred to as a Level 2 transfer standard. 

 

LMAPCD staff are required to document a Transfer Standard Certification form 

(displayed in Appendix C of the Ozone SOP) when completing the required verification 

procedures for the Level 3 standards. 

 

Upon review of electronic chart documentation and field logbooks, KDAQ auditors 

observed multiple calibrator makes, models, and inventory numbers utilized in the 

LMAPCD network in 2012-2013.  However, when reviewing the agency’s Transfer 

Standard Certification forms, KDAQ auditors did not find records to indicate that all 

calibrators in use had been certified every 6 months as required.  Certification forms (i.e., 

Excel files) were found in various folders on the agency’s network drive (M:); however, 

those forms did not appear to be a complete record.  Certification forms representing 10 

certifications were found for the 2012 year; no records were found for 2013.  Therefore, 

the repair technician’s logbook was examined. 

 

Upon examination, it was found that the repair technician’s logbook was hard to follow, 

making the data review difficult.  The KDAQ auditors observed documentation in the 

logbook that appeared to indicate some additional certifications may have been 

conducted, but the required certification form may not have been documented.  
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Moreover, the logbook did not appear to contain mathematical computations illustrating 

whether those additional certifications were within specification.   Further, the logbook 

was not clear as to whether or not the agency’s Level 2 standard was actually used for all 

of the certifications, as required by SOP.  Documentation was observed in the logbook 

that appeared to suggest otherwise. 

 

Additionally, a quick review of the LMAPCD network drive (M:) by the KDAQ auditors 

revealed what appeared to be an incomplete record for previous years as well.  For 

example, at the time of this audit, only 4 certification records were found for 2009, 10 

certification records were found for 2010, and 15 records were found for 2011.  The 

repair technician’s logbook was not scrutinized for the historical years’ certifications at 

the time of this KDAQ audit. 

 

Recommendation:  In accordance with regulatory requirements, ozone transfer standards 

(calibrators/photometers) in use in the LMAPCD air monitoring network must be 

certified and traceable to the EPA SRP.  The agency’s quality documents establish the 

frequency of these certifications as every 6 months. 

 

LMAPCD must be able to produce the documentation that confirms the successful and 

proper certification of its ozone standards.  Because the KDAQ auditors could not readily 

produce a timeline that verified the certification of all calibrators/photometers used in the 

LMAPCD network, the Division requests that LMAPCD investigate this issue further.  

Specifically, the Division requests that LMAPCD produce a spreadsheet that identifies 

the calibrator make, model, and inventory number for each calibrator utilized in the 

monitoring network. The spreadsheet must provide the dates for all certifications 

conducted on each calibrator.  The Division requests this spreadsheet encompass 

certification information for years 2009-2013, at a minimum.  Copies of the required 

certification forms should accompany the spreadsheet. 

 

After compiling this spreadsheet, if it is found that any calibrator was in use in the field 

for routine ozone operations which had not been properly certified within the required 

time frame, then all subsequent data for the time period in which the expired calibrator 

was in use should, at a minimum, be flagged in AQS with a qualifier code of “2”, 

indicating an operational deviation.  Additional flagging or data invalidation may be 

warranted. 

 

40 CFR Part 58, Appendix A, Section 2.6.2 discusses gaseous audit standards.  For 

ozone, it states, “Test concentrations for ozone must be obtained… by means of a 

certified O3 transfer standard.”  Therefore, with regard to the calibrators used by 

LMAPCD Quality Assurance staff to conduct quarterly performance audits of analyzers 

in the field:  if the spreadsheet reveals any expired audit devices were employed, then the 

audit data produced by those calibrators should be invalidated, and subsequent accuracy 

results removed from the AQS database.  
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Finally, the Division recommends that certification records for all ozone standards be 

filed in one central location within the agency (preferably on a dedicated network drive), 

and that the results of all certifications be documented on the required certification form. 

 

2. Specific details regarding the certification of the field calibrators (photometers) are found 

in the Ozone SOP in Section 12.6, Level 3 Transfer Standard Certification.  The SOP 

states, “The Level 3 Transfer Standards are compared against the Level 2 Transfer 

Standards every 6 months. The comparison is accomplished by comparing a 

minimum of 6 values including zero and at least 90% (±5%) of the upper range of 

the transfer standard.  The other points are evenly spaced between zero and the 

upper value.”   

 

Upon review of the repair technician’s logbook, the KDAQ auditors were unable to 

determine if all certification procedures had been conducted in accordance with the 

LMAPCD Ozone SOP or the aforementioned EPA Technical Assistance Document, 

Transfer Standards for Calibration of Air Monitoring Analyzers for Ozone (November 

2010), that is referenced in LMAPCD’s Ozone SOP and QAPPs.  There appeared to be 

photometer certifications documented in the logbook which were not performed as 

required utilizing six values including zero.  

 

Additionally, the KDAQ auditors observed that, in some instances, the logbook 

documentation contradicted the information documented on required certification forms 

(e.g., the concentrations within the logbook did not match the concentrations reported on 

the certification forms, and/or the instrument identification numbers did not match). 

 

Finally, Appendix A of the Ozone SOP, as well as Table 7-2 in both agency QAPPs, 

details the specific mathematical computations necessary for ozone transfer standard 

certification (which includes not only calculating percent differences, but also linear 

regression slopes and relative standard deviation).  A review of the 2012 certification 

records indicated that some calibrators may not have actually met the specifications of a 

successful certification. KDAQ auditors observed records where individual percent 

differences for some concentration points exceeded 10% difference.   

 

Recommendation:  As stated in Item #1 above, the Division requests that LMAPCD 

investigate this issue further to ensure that all calibrators were certified in accordance 

with the agency’s quality documents.  Not only does LMAPCD need to ensure that the 

proper procedure (6 values including zero) was conducted for each calibrator, but also 

that the concentration level comparisons were within specification.  

 

The Division requests to see the results of these certifications, once all data has been 

compiled.  As stated previously, if it is found that any calibrator was used in the field for 

routine ozone operations which had not been certified using the correct procedure, or the 

results of which were not within specification, then all subsequent data for the time 

period in which this calibrator was in use should, at a minimum, be flagged in AQS with 

a qualifier code of “2”, indicating an operational deviation.  If errors of this nature are 
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found with the audit calibrators, then any associated accuracy data reported to AQS will 

need to be invalidated. 

 

The Division further recommends that the Ozone SOP be revised to include a clearer 

explanation of the specifications for successful certification, which involves the 

mathematical calculations.   The SOP should clearly state what values pass or fail.  It is 

recommended that this same information be stated on the Level 3 Transfer Standard 

Certification form in some manner – either directly on the form as an informational 

statement, and/or as conditional formatting within cells that will populate whenever 

deviations occur.   

 

3. In accordance with the EPA Transfer Standards for Calibration of Air Monitoring 

Analyzers for Ozone (November 2010) document, if a transfer standard has been repaired 

or serviced in a way which could affect its output, the complete verification procedure 

must be repeated.  The LMAPCD NCore and Criteria Pollutant QAPPs both reference 

this EPA document in Table 7-2, which specifies the frequency for certification as, “After 

qualification, upon receipt/adjustment/repair.”  This document was found during the audit 

on the LMAPCD network drive (M:). 

 

The Ozone SOP also contains this same information in the data validation table located in 

Appendix A. 

 

A review of electronic chart documentation across all LMAPCD ozone sites for the 2012-

2013 time period indicated multiple instances where the site calibrator malfunctioned in 

some manner which required repair.  However, the KDAQ auditors were not able to find 

subsequent records on the LMAPCD network drive (M:) or within the repair technician’s 

logbook to indicate that these calibrators were recertified against the agency’s Level 2 

standard after each repair.  In some instances, records were found indicating the 

calibrators were certified, but not in accordance with the required procedure (6 points 

including zero). 

 

The following picture (Figure 1) illustrates examples of this.  On March 19, 2013, 

calibrator T700 #1038 is repaired, but the logbook does not indicate a certification 

procedure follows.  The next notation in the logbook is for April 16, 2013, for TECO 

49PS # 48591-281.  For that entry, the technician cleans the zero/span capillaries of the 

instrument and follows it with only a 2-point check.  Note the logbook states “O3 

Certification” for this event. 
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       Figure 1:  Repair & Certification Logbook 

 

Recommendation: Any time a repair is made to a transfer standard 

(calibrator/photometer), it loses its initial certification and has to be re-certified against 

the Level 2 standard.   Although this requirement is bulleted in tables within the agency’s 

QAPPs and SOP, the Ozone SOP does not clearly and explicitly detail this requirement in 

the text of Section 12.  Therefore, the Division recommends Section 12 of the Ozone 

SOP be revised to plainly account for this requirement, and all staff should be notified of 

the need for these procedures if they are currently unaware.  Moreover, it is strongly 

recommended that LMAPCD staff develop a separate SOP that details the step-by-step 

procedures utilized by repair technicians to complete the required ozone certifications (as 

the existing Ozone SOP is very vague in regards to how these certifications are actually 

conducted).  A separate step-by-step document would benefit existing and future staff, 

serving as an excellent training tool once developed.  

 

Second, as stated previously, the Division requests that LMAPCD develop a spreadsheet 

that documents the certifications of all ozone standards from 2009-2013.  Additionally, 

the Division requests that LMAPCD investigate the repair of any calibrator during this 

time period and determine if an ozone certification procedure was successfully conducted 

post-repair.  If the agency determines there were periods of time in which a calibrator was 

being used on-site which had not been properly certified, then the Division recommends 

that all subsequent data be, at a minimum, flagged with an AQS qualifier code of “2”, to 

indicate an operational deviation. 

 

Third, for all certification procedures, staff must adhere to the SOP requirement and 

complete a 6-point check when certifying calibrators/photometers.  It is strongly 

recommended that the results of these certifications be verified independently by either 

the Air Quality Unit Supervisor or a designated Quality Assurance staff member prior to 

the equipment being deployed for field use.   

 

Along those same lines, the Division further suggests LMAPCD consider adding a layer 

of quality assurance to its current repair shop activities.  It would be beneficial, moving 

forward, to have a separate repair technician or Quality Assurance staff member perform 
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the required certification procedure after the repair technician has completed necessary 

repairs/modifications to the equipment.      

 

4. Section 12.2 of the Ozone SOP details Calibrator Flow Audit requirements.  It states:  

 

A calibrator flow audit is to be performed every 3 months by designated quality 

assurance personnel using the BIOS DC-1 primary flow standard.  At least 3 

points on each flow controller in each calibrator are checked.  The actual versus 

indicated readings must be within 2% of one another.  Any flow controller not 

falling within this tolerance will be re-calibrated.  The Calibrator Flow Audit 

Form listed in Appendix C shall be used. (Emphasis added) 

 

While flow rate verifications are not a critical criteria check for ozone photometers, they 

are imperative for multi-gas calibrators in regards to other pollutants, such as sulfur 

dioxide (SO2).  However, because the LMAPCD Ozone SOP specifically requires flow 

rate audits as stated above, the KDAQ auditors reviewed LMAPCD files for these 

records.   

 

Upon inspection, the KDAQ auditors did not find the required forms documenting the 

calibrator flow verifications for the 2012-2013 time period.  The auditors reviewed the 

LMAPCD network drive (M:) for the information.  The Air Quality Unit Supervisor 

provided 1 flow verification (audit) form to the KDAQ auditors during this review, which 

he obtained from a different location. 

 

Flow verification information, however, was found in the repair technician’s logbook.  

This review was inconclusive in regards to whether the quarterly audit schedule was 

adhered to for all calibrators utilized in the network.   Moreover, from reviewing the 

information in the logbook, the auditors were uncertain whether the necessary procedures 

and calculations were being completed in their entirety. 

 

The following picture (Figure 2) shows examples of this finding, as well as provides 

another example of the findings previously detailed in Item #2 above.  The April 22, 

2013, entry states, “Flow Audit @ 1315 146C#70386-365”.  However, there is no data 

accompanying the entry.  Without data, the fact that a flow audit took place cannot be 

verified or legally defended.  The next entry, on May 14, 2013, appears to be a 

recertification of an ozone photometer/calibrator, but there are only 4 concentrations 

tested.  On May 23, 2013, the logbook states “O3 Certification @ 940 API T400U”, but 

again, only 4 concentrations are tested.  A flow audit for API 700E # 1038 follows, which 

shows the correct number of checks.  However, there are no calculations accompanying 

the data set.  Additionally, none of the logbook documentation indicates what equipment 

is being utilized to perform the certification procedures or the traceability of that 

equipment.  The lack of proper documentation sheds doubt on even the procedures that 

were conducted properly. 
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                       Figure 2:  Repair & Certification Logbook, Image 2 
 

Recommendation:  The Division recommends that LMAPCD streamline its filing 

system for air monitoring records.  If the required flow verification (audit) forms were 

documented, they should be filed in a centralized location where they can be easily found 

by any third-party data reviewer. 

 

Because the KDAQ auditors could not readily produce a timeline that verified the 

quarterly flow verifications for all calibrators used in the LMAPCD network, the 

Division requests that LMAPCD investigate this issue further to ensure that all flow 

verifications were conducted properly and within the time frames specified within the 

agency’s quality documents.  (This will also help verify that requirements for the other 

monitored pollutants have been met as well.)  Specifically, the Division requests that 

LMAPCD produce a spreadsheet that identifies the calibrator makes, models, and 

inventory numbers for all calibrators utilized in the monitoring network, and in that 

spreadsheet provide the dates for all flow verifications conducted on each calibrator.   

 

5. In regards to the flow verifications referenced above in Item #4, it is to be noted here that 

when the KDAQ auditors were reviewing the repair technician’s logbook for flow audit 

activities, dates in the logbook were observed to be out of sequence.  For example, a 

portion of 2013 entries were observed to be dated in the following order:  February 7, 

April 15, March 14, March 18, April 16.  Documentation in this manner gives the 
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impression of back-filling.  Also, many entries were observed where corrections had been 

made by writing over existing information (see Figure 2). 

                                   

Recommendation:  Logbook documentation by repair technicians in regards to 

equipment certification and testing must improve.  Entries should be written on the days 

when activities occur.  Records should be complete and descriptive, containing data and 

with enough detail that events can be recreated years later.  All entries should be signed 

and dated.  Identification numbers for all monitoring equipment and audit standards 

should be clearly stated.  Additionally, corrections in a logbook should be made with a 

single line through the incorrect entry, the initials of the person making the correction, 

and the date of the correction, followed by the new information.   

 

Section 5.2 of the 2013 EPA’s Quality Assurance Handbook for Air Pollution 

Measurement Systems (QA Handbook), which is the primary air monitoring quality 

assurance guidance document, provides more insight into manual recordkeeping 

practices. 

 

6. When completing on-site ozone analyzer calibration (or 5-point verification) procedures, 

the KDAQ auditors observed that the procedures stated in the Ozone SOP were not being 

followed.  Foremost, the stated concentrations in the SOP are not being generated. 

Specifically, in Section 10.2 of the Ozone SOP, the field technician is instructed to 

calibrate the analyzer by adjusting the zero and span (0.400 ppm) settings first, and  

following those adjustments, generating ozone concentrations at levels of 0.300ppm, 

0.200ppm, 0.100ppm, and 0.035pm.  A final zero check is to be performed last.  

Second, concentrations are not always allowed enough time to stabilize. The field 

technician is instructed in the Ozone SOP to allow each concentration 10-15 minutes to 

stabilize.  A calibration, thus, should take 70-105 minutes to complete.   

 

It is to be noted here that 40 CFR Part 50, Appendix D, Section 5.5 discusses calibrations 

of ozone analyzers.  Sections 5.5.2 and 5.5.3 specifically state that analyzers are to 

sample zero air and span gases until stable responses are obtained. 

 

The Ozone Calibration form that is currently required to be documented by LMAPCD 

staff during calibration procedures is contradictory to the Ozone SOP requirements and 

therefore misleading to staff.  On the form, each calibration level (concentration) is 

represented as a range.  For example, the Ozone Calibration form allows “Point 1” (i.e., 

the span point) a range of “0.400 - 0.425 ppm,” whereas the text of the SOP explicitly 

states 0.400 ppm.  The text of the SOP is more in-line with the requirements of 40 CFR 

Part 50, Appendix D, Section 5.5.3 which states, “Generate an ozone concentration 

standard of approximately 80% of the desired upper range limit of the ozone analyzer.”  

For those analyzers operating on a 0-0.500 ppm range, 80% is 0.400 ppm.  

 

When reviewing the calibration (verification) procedures on the electronic chart for the 

Watson Lane and Bates sites, several issues were noted.  (Discussion of calibration 

procedures at Cannons Lane will be discussed in the Site Specific Findings section.)  
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Foremost, at Watson Lane and Bates, the adjustment of the zero and span settings 

appeared to be optional, as the field technician did not document adjustments with each 

calibration procedure (nor were they observed when reviewing the minute data).  This 

appears to be an instance where SOP requirements are being confused between the 

different pollutants being monitored. The SO2 SOP contains language which excludes the 

need for adjusting the zero and span settings during a calibration procedure. This 

language does not appear in the Ozone SOP, however; based on the data review, KDAQ 

auditors are concerned that the SO2 procedure is being applied to ozone calibrations 

erroneously.   

 

Second, the generated concentrations were routinely observed to be 0.400 ppm, 0.309 

ppm, 0.218 ppm, 0.118 ppm, and 0.035 ppm.  The field technician is commended for 

being consistent in the choice of calibration concentrations, all of which technically fell 

within the target ranges presented on the Ozone Calibration form.   However, ultimately, 

the concentrations generated should have matched those specifically required in Section 

10.2 of the Ozone SOP.  Additionally, KDAQ routinely observed that, in some instances, 

the calibration concentrations were not generated in the prescribed order, and some 

concentrations were given less than 10 minutes to stabilize during calibration procedures.   

 

Recommendation:  Staff must adhere to the Ozone SOP when completing calibration 

procedures. As currently written, the Ozone SOP does not allow for un-adjusted 

calibration procedures; therefore, zero and span adjustments are not optional, but 

required.  Second, the required concentrations must be generated and in the prescribed 

order.  The Ozone Calibration form utilized by LMAPCD should be revised to state the 

target concentrations required, instead of presenting those concentrations as a series of 

ranges, which could promote inconsistency.  Finally, all concentrations must be allowed 

the proper time to stabilize.  If concentrations are not allowed enough time to stabilize, 

the accuracy of the calibration curve could be skewed, impacting subsequent data 

collection. 

 

7. In regards to ozone calibration procedures, field technicians do adhere to the current SOP 

in that they generate a zero and span concentration only one time during the calibration 

process.  However, 40 CFR Part 50, Appendix D, Section 5.5.4 states the following in 

regards to analyzer calibrations:  “If substantial adjustment of the span control is 

necessary, recheck the zero and span adjustments by repeating steps 5.5.2 to 5.5.4.”  In 

other words, after adjusting the zero and span settings on the analyzer, the zero and span 

should be challenged again in order to ensure the analyzer adjustments were successful 

and within range.  The term “substantial” is not defined in the regulation. 

 

Recommendation:  The Division recommends that LMAPCD amend the current ozone 

calibration procedure in the SOP to include a re-check of both zero and span post-

adjustment, prior to generating the 0.300 ppm, 0.0200 ppm, 0.100 ppm, and 0.035ppm 

concentrations.  The Division recommends this re-check occur with every calibration, 

and not just when a “substantial” adjustment has been made.  Any adjustment can have 

an impact on the calibration curve, and therefore checking all adjustments is prudent. 
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8. 40 CFR Part 58, Appendix A, Section 3.2.1 requires quality control precision checks be 

conducted on ozone analyzers at least every two weeks.  This requirement is addressed in 

the LMAPCD Ozone SOP in Section 11.2.  Specifically, the field technician is directed to 

conduct biweekly verification (precision) checks in the following manner:  zero 

concentration for 10-15 minutes; 0.400 ppm (10-15 minutes); and a precision point in the 

range of 0.035-0.050 ppm (10-15 minutes).    

 

The Ozone Biweekly Verification form that is currently required to be documented 

during biweekly procedures is contradictory to the SOP requirements and therefore 

misleading to staff.   On the form, each concentration level is represented as a range.  For 

example, the Ozone Biweekly Verification form allows the span point a range of “0.310 - 

0.400 ppm,” whereas the text of the SOP explicitly states 0.400 ppm.   

 

Because both the Ozone SOP and subsequent Ozone Biweekly Verification form present 

the precision level as a range, field technicians are free to choose the concentration they 

wish to generate for this procedure.  Resultantly, the field technicians have chosen 

different precision values for their routine checks at their sites.  Although this may not 

appear to be problematic at first glance, the data assessments (statistical summaries) 

generated during the annual data certification process combine the ozone precision data 

for all sites.  (In other words, the assessments are not site-specific, but rather agency & 

pollutant specific.)  With the field technicians being allowed to choose any concentration 

within the range of 0.035-0.050 for their precision check, the lack of consistency can 

skew the year-end data assessments.   

 

At the site level, a lack of consistent precision also impedes the ability to control-chart 

instrument repeatability, which ultimately would provide the field technician a tool for 

measuring instrument drift. 

 

At the Watson Lane and Bates sites, the field technician routinely chose 0.035 ppm as the 

precision level throughout 2012. At the Cannons Lane site, however, the precision 

concentration varied throughout 2012, but was typically around 0.045 ppm. 

 

Additionally, LMAPCD ozone sites do not have datalogger channels dedicated to 

capturing the outputs from the site calibrators (photometers), so that those results can be 

plotted on the electronic chart in the same manner as the output from the ozone analyzers. 

Without the ability to capture and retain data from the site calibrators/photometers, there 

is no way Quality Assurance staff can confirm the accuracy of the reported 

concentrations during the data review process. 

 

Recommendation:  A single concentration should be selected as the target precision 

value to be used by field technicians at all ozone sites.  The Division suggests that 

LMAPCD consider 0.075 ppm as the target concentration for ozone precision, as that 

concentration represents the level of the current ozone National Ambient Air Quality 

Standard (NAAQS). 

 



 

KDAQ Audit of LMAPCD 2012-2013 Ozone Data     Page 13 of 35 

The Ozone SOP should be revised to reflect the single concentration value, and the 

accompanying Ozone Biweekly Verification form should be revised to remove the 

acceptable ranges, being replaced with the targeted concentration.   

 

Additionally, the Division strongly recommends that LMAPCD staff investigate the 

possibility of dedicating datalogger channels to photometer outputs, so that a photometer 

trace can be produced on the electronic chart for data verification and validation 

purposes.   A photometer trace would benefit Quality Assurance staff, as well as external 

data reviewers, in verifying the reported “actual” concentrations.  Additionally, a trace on 

the electronic chart for the photometer output would also benefit the field technicians, in 

helping the technicians actually see when instruments are drifting, and by providing a 

visual as to the effectiveness of adjustments.  However, additional equipment purchases 

may be necessary to achieve this. 

 

9. In addition to the actual precision point concentration differing from site to site in the 

LMAPCD network, the precision checks procedure as a whole differs between sites.  For 

example, biweekly verification procedures at the Cannons Lane site contain an additional 

upper level point (~0.155 ppm) to assess linearity, which is excellent.  However, the 

verification concentrations generated at this site (typically 0.410 ppm, 0.155 ppm, and 

0.045ppm) differ from those being generated at the other two ozone sites (0.400 ppm, 

0.035 ppm only).   

 

Recommendation:  All field technicians should be completing the same procedures at 

each site for their biweekly verification checks, unless explicit reasons are stated in the 

Ozone SOP to justify using different procedures at different sites.   

 

10. At all sites, biweekly verification (precision) checks and performance audit procedures 

appear to be rushed, and in many times, stable concentrations are not achieved before 

analyzers are placed back on-line. Commentary on the electronic chart by field 

technicians indicate that staff are highly concerned about data recovery percentages, and 

therefore may cut some procedures short in order to “save data”.  However, data obtained 

from procedures in which concentration points have not been given ample time to 

stabilize is questionable at best, and therefore does not serve the purpose for which it was 

intended.  

 

Recommendation:  Staff should allow for each concentration level to adequately 

stabilize before taking readings (10-15 minutes per point, as described in the Ozone 

SOP).   

 

In some instances, the KDAQ auditors observed on the electronic chart following 

biweekly verification procedures, a second zero was performed.  This finding was not 

consistent among the three ozone sites, and second zeros were not observed during 

LMAPCD performance audits.  Performing a second zero is not currently a requirement 

in the Ozone SOP, but it is strongly encouraged by KDAQ as a beneficial procedure.  A 

second zero will confirm the analyzer did not drift during the test procedure.  Moreover, a 

second zero will flush any remaining ozone calibration gas from the sample lines, 



 

KDAQ Audit of LMAPCD 2012-2013 Ozone Data     Page 14 of 35 

therefore helping ensure subsequent data collection post-procedure is representative of 

ambient conditions. 

 
11. KDAQ auditors observed that 2012 performance audit concentrations were often not low 

enough to challenge the precision level of the ozone analyzers.  The LMAPCD auditor 

chose 0.040 ppm as the lowest concentration generated during performance audits at the 

Watson Lane and Bates sites; 0.040 ppm or 0.045 ppm was generated at the Cannons 

Lane site during audits.  As stated in Item #8 above, the precision levels at these sites 

were typically 0.035 ppm and 0.045 ppm, respectively.    

 

The Ozone SOP in Section 12.3 lacks detail regarding how performance audits are to be 

conducted; the concentration levels are not specified.   

 

Recommendation:  Audit concentrations should be low enough that the precision level 

of the analyzer is challenged for accuracy.  The Division recommends that the Ozone 

SOP prescribe the specific target concentration levels by which all instruments will be 

challenged during a performance audit, to ensure consistency across the network.   

 

Additionally, the Division recommends that the Ozone SOP be revised to provide more 

step-by-step detail into how ozone performance audits are actually conducted.   

 

12. KDAQ auditors observed two instances in the 2012 data set where LMAPCD either 

conducted its internal performance audit on the ozone analyzer immediately following a 

calibration procedure, or an adjustment was made to the analyzer before a scheduled 

audit.   

 

When calibrations or adjustments are made to an instrument prior to a performance audit, 

the performance audit, in essence, simply verifies the accuracy of that adjustment or 

calibration.  The goal of a performance audit is to ensure an analyzer is operating 

properly, but also to validate the data set that precedes it.     

 

The Ozone SOP states in Section 12.3 that no adjustments should be made to an analyzer 

prior to an audit. 

 

Recommendation:  LMAPCD Quality Assurance staff should refrain from auditing 

instruments immediately following calibrations or adjustments.  Also, field technicians 

should refrain from making adjustments on the analyzers prior to any scheduled internal 

or external (KDAQ or EPA) performance audit, unless explicitly directed otherwise by 

the Air Quality Unit Supervisor. 

 

13. The use of nightly zero/span cycles to verify proper analyzer operation, as well as 

validate data, is problematic within the LMAPCD ozone network.  The nightly span 

concentrations vary from site to site, and fluctuate at individual sites nightly to the point 

where it is difficult to rely on them as a successful data validation check. 
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Additionally, the nightly zero/span cycles have not been constantly performed at 

individual sites throughout the year.  For example, nightly zero/spans disappeared from 

the Cannons Lane site following a datalogger replacement on November 9, 2012.  The 

zero/spans did not reappear until February 2, 2013.  Subsequently, the nightly zero/spans 

disappear from the site again on March 5, 2013, and were missing through the end of 

April. 

 

Recommendation:  The use of nightly zero/span cycles is encouraged, as they serve as a 

beneficial tool for both assessing analyzer performance and validating data.  However, in 

order to achieve successful nightly zero/span cycles, the Division strongly recommends 

that all sites be configured identically.  This may require the purchase of additional 

equipment in order to achieve.  

 

Additionally, if the results of the nightly zero/span cycles are to be utilized to validate 

data, the field technicians should track these responses and calculate the span drift over 

time. In that case, the Ozone SOP needs to better specify the limits for zero and span 

drift, as well as the corrective actions the field technician should take in the event these 

specifications are exceeded. 

 

14. Section 7.3.3 of the EPA QA Handbook discusses probe, tubing, and manifold 

maintenance. Section 11.3 of the LMAPCD Ozone SOP details the agency’s maintenance 

procedures in this regard.  It states, “Sample probes are to be inspected during each site 

visit and during each audit.  They are to be cleaned at least twice per year using the 

procedures below…”   

 

A review of the electronic chart memos and logbooks for all three sites indicate that this 

sample line cleaning requirement may not have been met. The KDAQ auditors found no 

documentation to indicate sample lines had been cleaned at the Cannons Lane site in 

2012 or 2013. For the Watson Lane site, the field technician documented in the 

instrument logbook that sample line cleaning had been completed in November 2011 and 

November 2012 only, which is after the end of ozone season when the instrument is no 

longer in service.  For the Bates site, per the instrument logbook, the sample line cleaning 

was scheduled to occur in November 2012, but did not occur because it was determined 

that new sample line would be installed prior to the beginning of the 2013 ozone season 

(see Figure 4).  The logbook does not indicate that the sample line at Bates was actually 

replaced or cleaned prior to the 2013 ozone season; during the KDAQ 2nd quarter 

performance audit of this site in June 2013, the KDAQ auditor found the sample line to 

be visibly dirty. It is to be noted here that the Bates site is located near an active 

construction zone.   

 



 

KDAQ Audit of LMAPCD 2012-2013 Ozone Data     Page 16 of 35 

     
    Figure 4:  Sample Line Maintenance Memo 

 

Recommendation:  Field technicians must adhere to the requirements of the Ozone SOP 

in regards to sample inlet and sample line maintenance.  Dirty sample lines and inlets will 

scrub pollutants, and therefore negatively impact ozone data collection.  If LMAPCD 

opts to not clean its sample lines, then the lines should be routinely replaced and said 

procedures documented.  

 

For ozone sites that operate only during the ozone season, field technicians should clean 

(or replace) the sample lines prior to the beginning of ozone season (ideally in February) 

and then mid-way through the ozone season during the summer (June or July is 

recommended).  For ozone sites that operate year-round, the sample lines should be 

cleaned (or replaced) every 6 months.    

 

15. Section 11.6 of the Ozone SOP instructs that ozone analyzers shutdown at the end of the 

ozone season shall be returned to the LMAPCD shop for servicing.  At NCore sites, 

however, this servicing is performed annually on-site and includes the following 

activities:  cleaning the optical bench; checking and/or replacing the photo lamp; 

checking detector frequencies; performing internal leak checks; performing ozone 

scrubber tests; performing digital-to-analog converter tests; and checking and/or 

servicing the pump. 

 

A review of the electronic chart memos and logbooks for all three sites indicate that this 

maintenance requirement may not have been met during 2012.  The KDAQ auditors 

found no documentation to support this extensive servicing was completed for the 

Watson Lane and Bates analyzers in the LMAPCD shop post-ozone season.  

Additionally, there was no data loss at the Cannons Lane site to indicate that the analyzer 

was down for an extensive period to allow for these numerous checks to occur, nor was 

there a calibration procedure documented, which should have followed these invasive 

procedures.   

 

Recommendation:  If records regarding the maintenance required in Section 11.6 are 

kept solely in a ledger in the LMAPCD shop, the Division strongly encourages LMAPCD 

field technicians to document these maintenance procedures in the instrument-specific 

logbooks that are maintained at each site, as well as on the electronic chart.  Additionally, 
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the Division encourages LMAPCD to maintain all files (including LMAPCD shop 

records) in a central location, to aid in external data review procedures.   

 

The Division also recommends that extensive maintenance, such as that detailed in 

Section 11.6 of the Ozone SOP, be conducted in the LMAPCD shop, as opposed to on-

site at the ozone monitoring station.   

 

16. 40 CFR Part 50, Appendix D, Section 4.1 details zero air requirements for ozone.  The 

LMAPCD Ozone SOP addresses zero air requirements in Sections 3 and 8.   

 

Zero air, as defined in Section 3 of the Ozone SOP, is: “Air typically used to establish the 

lower baseline or Zero level of the instrument. It is usually conditioned to remove 

moisture particulates, and other air contaminants that may affect the output of air 

monitoring instrumentation.”  

 

Section 8 of the Ozone SOP specifies that a zero air generator is needed for operation of 

the ozone analyzers.  During the ozone data review, the KDAQ auditors observed 

documentation which indicates that sites are set up differently in regards to zero air 

supply.  Some sites appear to be equipped solely with a pump and scrubber canisters.  

While this seems to contradict Section 8 of the Ozone SOP, zero air sources other than 

generators are acceptable.  The bigger issue is in regards to maintenance of the zero air 

supply systems.  The SOP does not speak to zero air servicing or maintenance in either 

Section 11.1, Site Visit, or Section 11.4, Maintenance/Troubleshooting. There is no 

schedule provided for maintenance nor are there any procedures to describe how to 

perform any maintenance on the zero air assembly.  While reviewing the 2012-2013 

ozone data, little mention is made by field technicians or the repair technician in regards 

to the zero air units on site.  

 

Additionally in regards to zero air maintenance, Appendix A of the Ozone SOP specifies 

a zero air check to be performed once per year and the result of that check must indicate 

that concentrations are below the lower detection limit.  KDAQ did not find any records 

indicating that these checks were taking place.  

 

Recommendation: LMAPCD should revise the Ozone SOP and specify maintenance 

procedures and a servicing schedule for all zero air units.  Moreover, it would be ideal for 

all sites to be set-up identically in regards to the zero air supply systems.  Finally, 

documentation must be available to support that all checks required by SOP are being 

performed properly and within the appropriate time frames. 

 

Site-Specific Findings and Recommendations 

 

Cannons Lane – NCore (21-111-0067) 
  

1. There appears to be a stair-stepping pattern with data drop-outs occurring at the top of 

each hour following the January 19, 2012, biweekly verification check.  This same 

pattern appears several times throughout the Cannons Lane 2012 data-set following either 
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biweekly verification check procedures or performance audits.   Figure 5 below illustrates 

an example of this pattern that was observed on the electronic chart in November 2012. 

 

        
   Figure 5:  Cannons Lane Data Drop-Outs Example 

 

Recommendation:  There could be a procedural issue that is causing this abnormal 

instrument response.  The Division recommends this issue be investigated further by 

LMAPCD personnel. 

 

2. At the Cannons Lane site, there were no calibrations conducted on the ozone analyzer 

during the entire 2012 year.  This site runs year-round.  A review of the electronic chart 

(minute data) for this monitor for the 2012 year failed to show any 5-point linearity 

checks (i.e., calibration verifications) on this instrument either.   During the January – 

April 2013 time period, the electronic chart showed no calibrations or 5-point linearity 

verification procedures. 

 

A review of records showed the last multi-point calibration on this ozone analyzer was 

November 23, 2010. 

 

The Cannons Lane electronic memos list the analyzer calibration date as November 23, 

2010, until an August 1, 2012, memo, where the calibration date changes to November 

21, 2011.  A review of the November 21, 2011, electronic chart trace and the November 

2011 calibration forms filed in the LMAPCD office did not support that this newer 

calibration date was correct.   

 

In the LMAPCD Ozone SOP, the following statement is made in Section 10, Calibration:  

“Prior to the beginning of sampling and at least annually the ozone analyzer must be 
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calibrated.”  However, Appendix A of the Ozone SOP further later lists the calibration 

frequency as: “Upon receipt, adjustment, repair, installation, or moving; 1/6 months if 

manual zero/span performed biweekly; 1/year if continuous zero/span performed daily.”  

Given the problems with the nightly span previously described in Item #13 in the section 

above, the calibration requirement for the Cannons Lane monitor would default to every 

6 months.  

 

Moreover, in Table 7-2 of the NCore QAPP, the calibration frequency of the ozone 

analyzer is stated to occur at the following frequency:  “One calibration every 6 months; 

or after failure of QC check, or after maintenance.”   

 

Recommendation:  As this is an NCore site instrument, the ozone analyzer should have 

been recalibrated every 6 months, in adherence with the NCore QAPP.  Because the field 

technician did not adhere to the requirements of the agency’s quality documents, all 

ozone data from May 23, 2011, forward, until the time of the next 5-point calibration of 

the analyzer, should be, at a minimum, flagged with an AQS qualifier flag of “6,” 

indicating a QAPP/SOP deviation.  (KDAQ auditors reviewed ozone data in AQS 

through April 30, 2013 – a calibration had not been performed by that date.) 

 

It is further recommended that the Ozone SOP be revised to more clearly express that any 

ozone analyzer operated at the LMAPCD NCore site is required to be recalibrated every 

6 months, in adherence with the NCore QAPP.  

 

Given the length of time since the last multi-point calibration, the accuracy of this 

analyzer’s calibration curve is questionable.  KDAQ did not conduct any performance 

audits on the Cannons Lane ozone analyzer in 2012.  An EPA National Performance 

Audit Program (NPAP) audit was conducted in July 2012; however, documentation by 

the field technician, as well as the trace of the site’s minute data, suggest that an 

adjustment was made prior to the NPAP audit.  In order to provide more confidence in 

the ozone data collected by LMAPCD in the future, the Division will increase its 

performance audit frequency of the LMAPCD ozone network.  

 

3. On November 29, 2012, the Cannons Lane ozone monitor exhibited a low flow status 

which required instrument maintenance and repairs.  Following these repairs, the repair 

technician performed a span check, which was not allowed sufficient time to stabilize.  

The field technician did not complete a multi-point calibration on the instrument 

following the instrument repair.  The field technician completed no verification checks on 

the instrument post-repair until December 5.  As it was stated previously, the last 

calibration on this analyzer was conducted two years prior, on November 23, 2010.  

 

In the LMAPCD Ozone SOP, the following statement is made in Section 10, Calibration:  

“Calibrations should also be performed when performance checks show an out-of-

tolerance condition for any of the critical measurements or critical components of an 

analyzer have been repaired or replaced.”  In Table 7-2 of the NCore QAPP, calibrations 

are required to occur “after failure of QC check, or after maintenance.”   
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Additionally, Section 11.1 of the Ozone SOP describes the procedures to follow in the 

event that an analyzer is found during a site visit to have parameters out of specification:  

 

If the site service recordings of the analyzer are in tolerance, no further action is 

necessary once they are recorded in the logbook. If the recordings are out of 

tolerance, corrective action is required.  If corrective action is needed, record the 

results in the site logbook and perform a biweekly check prior to taking the 

corrective action. If the analyzer fails the biweekly check by more than 7%, flag 

the data back to the last valid zero/span check, biweekly check, or point of 

obvious failure and notify a quality assurance technician. Once the corrective 

action has been taken (i.e. repairs or analyzer replacement), perform a calibration 

of the analyzer. 

 

When reviewing the electronic chart, the KDAQ auditors did not observe the required 

biweekly check that should have taken place prior to the maintenance event (repair) of 

the ozone analyzer on November 29.  Therefore, the necessary computations required to 

effectively validate the quality of this data were unavailable. 

 

Recommendation:  Foremost, field technicians must adhere to the requirements of the 

Ozone SOP.  As it had been two years since a multi-point calibration had been conducted 

on the Cannons Lane ozone analyzer, not only did the field technician fail to adhere to 

the requirements of the Ozone SOP in regard to calibration frequency, but also the field 

technician failed to adhere to the Ozone SOP in regards to corrective action protocols, 

including pre-repair precision checks and post-repair recalibrations. 

 

Due to the lack of precision data prior to the instrument repair, which would have been 

used to determine how significantly data was impacted from the decreased flow rate of 

the analyzer, coupled with the lack of available nightly zero/span checks, KDAQ 

recommends data be invalidated from the time of the last acceptable precision check on 

November 21 at 1400 hours until the next acceptable precision check on December 5 at 

1500 hours.   

 

This recommendation holds consistent with how data was handled by LMAPCD staff at 

the Watson Lane ozone site in March 2012.  In that instance, on March 16, the field 

technician documented on the electronic chart that the Watson Lane ozone analyzer’s 

“flow was low but not alarming”.  The low flow prompted data to be invalidated back to 

the last acceptable nightly zero/span check. 

 

Finally, in regards to the analyzer sample flow values, neither the Ozone SOP nor the 

LMAPCD Ozone Excel forms indicate what the acceptable range for the sample flow on 

the Thermo 49 series analyzer is expected to be.  Having the tools available to properly 

assess instrument fluctuations is crucial to preventing excessive data loss. The addition of 

system parameter checks and the documentation of such checks would be a useful tool 

for LMAPCD to incorporate into their current procedures. 
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4. Maintenance procedures lasting more than 15 minutes were recorded in the analyzer 

logbook, but corresponding data was not invalidated in AQS.  For example, on March 1, 

2013, at 13:00 hours, the technician states in the logbook that the analyzer was not taken 

offline for the procedure.  There were no memos of the procedure on the electronic chart, 

although the chart trace plainly illustrated a zero test procedure was conducted. 

 

Recommendation:  Technicians and Quality Assurance staff should review logbook 

documentation as a routine part of data verification/validation procedures.  Additionally, 

the Division recommends that staff augment their documentation procedures, in general, 

and supply detailed information regarding maintenance events and site visit procedures 

on the electronic chart. 

 

Additionally, the hours for which the KDAQ auditors observed maintenance activities 

lasting more than 15 minutes, but ambient concentrations were uploaded to AQS, will 

need to be invalidated.  Specifically at Cannons Lane, the January 22 14:00 hour and 

March 1 13:00 hour need to be invalidated in AQS, coded “BA” for maintenance.  

 

Watson Lane (21-111-0051) 
 

1. The 1400 hour on March 1, 2012, at the Watson Lane site was reported in the EPA’s 

AQS database as 0.106 ppm. This value was the result of an instrument performance 

audit, where artificial test atmospheres had been generated by an independent calibrator 

to challenge the on-site analyzer.  This hour was not a valid ambient concentration and 

should not have been reported to AQS as such.  

 

Sections 4.5.5 and 4.6.3 of the LMAPCD Data Handling SOP require all daily maximum 

values and all data which exceed the levels of the NAAQS standards to be verified 

against the electronic chart.  These data review procedures are part of the routine Level 1 

and Level 2 monthly data verification procedures conducted by the LMAPCD field 

technicians and Quality Assurance staff, respectively.  The agency QAO would also 

review this data during the final validation check, as detailed in the SOP in Section 4.9. 

 

Recommendation:  This hour should be invalidated and coded as either “AZ” or “BL” to 

represent an audit.  

 

This type of data handling error can have significant implications for an agency, because 

allowing artificial audit concentrations to be averaged into the ambient data set creates 

false concentrations that are biased high.  All staff should adhere to the requirements of 

the Data Handling SOP and review the daily maximum concentrations during monthly 

data verification activities. 

 

2. The start-up calibration for the 2013 ozone season was performed on February 26, 2013.  

On March 4, the analyzer malfunctioned.  A Corrective Action Report form for this 

malfunction cited low flow and plumbing issues as causes for the malfunction.  On 

March 6, instead of conducting a multi-point calibration following the malfunction, only 

a precision check was conducted by the field technician.  Moreover, the span on the 
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precision check was not allowed to stabilize; the analyzer response was still climbing 

when the field technician took the reading and moved to the next concentration level.   

The March 12 precision check was also unstable, but was followed by a multi-point 

calibration. 

 

There were no nightly zero/span checks during this time period. 

 

In AQS, data from March 4 at 11:00 hours through March 6 at 09:00 hours was 

invalidated due to this malfunction.   However, the validity of the data surrounding that 

malfunction cannot be verified because of the lack of acceptable quality control checks, 

as well as the deviations in standard operating procedures. 

 

Recommendation:  All data from March 12 at 11:00 hours back to the beginning of 

ozone season needs to be invalidated.  The Division recommends the AQS null value 

code “AN” to represent a malfunction.   

 

The precision data uploaded into AQS representing the March 6 and March 12 biweekly 

verification checks must also be removed from the national database. 

 

It is to be noted here that the quality assurance technician who completed the Level 2 

Verification of this data set did recommend the data be invalidated back to the beginning 

of ozone season for this malfunction.  However, that recommendation was not carried 

through to the AQS database. 

 

3. The 23:00 hour concentration values from March 29, 2013, through April 17, 2013, are 

invalid.  As with the Watson Lane example in Item #1 above, the concentrations of these 

hours are the results of the nightly span checks (i.e., calibration gases) being averaged 

into the hourly value and therefore falsely representing ambient data.  When calibration 

gases are factored into an hourly concentration, the data is biased high.   

 

The majority of these hours from this time period were the maximum daily value.  For 

example, on April 5, the reported ozone concentration in AQS was 0.107 ppm; for April 

6, it was 0.117 ppm, and so on. 

 

As stated previously, Sections 4.5.5 and 4.6.3 of the LMAPCD Data Handling SOP 

require all daily maximum values and all data which exceed the levels of the NAAQS 

standards to be verified against the electronic chart.   

 

Recommendation:  All of these hours need to be invalidated in the AQS database.  

LMAPCD staff will need to decide which null value code to apply to the data, as KDAQ 

auditors have not observed a null value code routinely used by the agency for this 

purpose. 

 
Also, all staff should adhere to the requirements of the Data Handling SOP and review 

the daily maximum concentrations during monthly data verification activities. 
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Bates  (21-111-0027) 
 

1. Instances of span adjustments were observed on the Bates ozone analyzer when 

reviewing the 2012-2013 data set. In some of these instances, the documentation 

appeared to indicate the span adjustment was in regard to the internal ozone generator for 

purposes of the nightly span check, and not an adjustment of the analyzer’s calibration 

curve.  In other instances, however, the documentation appeared to indicate an 

adjustment to the analyzer response.  These span adjustments were not followed by a 5-

point verification check. 

 

For example, at the Bates site, the March 2, 2012, electronic chart memo indicates that 

the nightly span check increased due to the “installation of a new pump.” The Ozone SOP 

indicates a calibration is required post-instrument repair; however, the required 

calibration procedure was not observed on the chart.  In this example, a span adjustment 

occurred on March 7, 2012, to account for the post-repair effect on the analyzer, but that 

adjustment was not part of a 5-point calibration procedure.  

 

Another example is shown in Figure 6 below.  A span adjustment occurred on April 29, 

2013.  There was no documentation of this span adjustment on the electronic chart, but a 

notation was found in the analyzer logbook.   The logbook documentation says, “Adjust 

span… using external z/s on analyzer” (see Figure 7).  This notation gives the KDAQ 

auditors the impression that the external zero/span pots on the analyzer were toggled.   

This analyzer is a Teledyne-API Model 400 instrument.  A calibration did not follow the 

adjustment. 

 

Section 12.4 of the EPA QA Handbook states, “EPA does not recommend span 

adjustments be made between multi-point calibrations but zero adjustments are 

appropriate.”  
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                        Figure 6:  Bates April 29, 2013, Span Adjustment 

 

            
               Figure 7:  Bates Logbook Documentation for April 29, 2013 

 

Recommendation:  The Division strongly recommends that LMAPCD staff refrain from 

making span adjustments, unless those adjustments are made during a complete 5-point 

calibration procedure.  

 

2. In regards to the pump replacement and span adjustment detailed in Item #1 above, the 

span on March 2, 2012, is 0.433 ppm; after the adjustment on March 7, the span is 0.401 

ppm.  This adjustment caused an ~8% shift in data results. 

 

In the EPA QA Handbook, span drift is defined as a critical criterion for ozone data 

validation; the recommended limit, based upon the measurement uncertainty criterion 

defined in 40 CFR 58, Appendix A, Section 2.3.1.2, is < ±7%. This language mimics 

Appendix A of the LMAPCD Ozone SOP. 
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There is a discrepancy between the span check requirements in the LMAPCD Ozone 

SOP and both LMAPCD QAPPs.  In the Ozone SOP, Appendix A, Ozone Validation 

Template, the span check (drift) criterion is ±7% difference, with the statement that 

automated nightly zero/span checks may be used for this check.  In both agency QAPPs, 

however, the span check (drift) is allowed ±10%. 

 

Recommendation:   In this instance where quality control limits were exceeded after an 

instrument repair, the Division recommends the data generated between the time of the 

pump replacement until that of the next successful biweekly verification check on March 

13 be flagged be with an AQS qualifier code of “1”, indicating critical criteria not met. 

 

Additionally, the discrepancy between the LMAPCD QAPPs and SOP needs to be 

resolved. 

 

3. The audit conducted at the Bates site on May 7, 2012, was conducted immediately 

following a multi-point calibration.  The results of that audit exceeded 10% difference.  

Given that the instrument was calibrated one hour prior to the audit, the fact that the audit 

results exceeded 10% should have warranted investigation and potential corrective action 

by the field technician. 

 

Section 12.3 of the Ozone SOP discusses performance audits.  However, the 

specifications for passing or failing an audit are not detailed in the SOP.  On the Ozone 

Audit Form that is displayed in Appendix C of the Ozone SOP, the audit limits are shown 

in small print to be ±15% difference.  Corrective action is not taken unless an ozone 

analyzer exceeds this limit.   

 

Recommendation:  The Division strongly recommends that LMAPCD consider 

amending its internal audit limit thresholds.  40 CFR 58, Appendix A, Section 2.3.1.2, 

details the measurement uncertainty requirements for ozone.  It states, “The goal for 

acceptable measurement uncertainty is defined… for bias as an upper 95 percent 

confidence limit for the absolute bias of 7 percent.”   Although each agency is allowed to 

establish its own internal audit limits, the goal is to ensure that data remains within the 

measurement uncertainty specifications.  LMAPCD’s current audit limits are more than 

twice the 7% allowance. 

 

It is to be noted here that EPA’s National Performance Audit Program (NPAP) uses a 

10% single-point deviation for ozone as a “failed” audit, which then requires corrective 

action.  At a minimum, KDAQ encourages LMAPCD to adopt this 10% single-point 

strategy for its internal audit limits. 

 

4. On June 29, 2012, the Bates trailer temperature from 1600-1900 hours exceeded the 

required range for the analyzer (20 – 30°C).  This requirement is derived from the EPA 

federal equivalency designation of the analyzer in use, requirements of which are 

explained in 40 CFR Part 53.  Moreover, this trailer temperature requirement is detailed 



 

KDAQ Audit of LMAPCD 2012-2013 Ozone Data     Page 26 of 35 

in the LMAPCD Ozone SOP in Section 8 and Appendix A.  It is also detailed in Table 

7.2 within both agency QAPPs.  

 

Recommendation:  An analyzer operating outside of its specified temperature range is 

no longer considered to be operating as a Federal Equivalent Method, and subsequent 

data generated from that analyzer should not be uploaded into the AQS database as such.  

Therefore, these hours need to be invalidated in AQS and coded “AE,” shelter 

temperature out of specification. 

 

Additionally, reviewing the trailer temperature should be a routine part of the data 

verification/validation process and should be specifically detailed in the Data Handling 

SOP.  During the June training event provided by KDAQ, verification of the trailer 

temperature was revealed to be the sole responsibility of the field technician.  The 

Division recommends that Quality Assurance staff also review trailer temperature data as 

part of the monthly verification/validation process, in addition to the field technicians. 

 

5. On March 25, 2013, data is invalidated in the AQS database at 08:00 hours with a null 

code of “AI” (i.e., insufficient data, can’t calculate).  A biweekly verification check 

follows at 09:00 hours.  The results of that check show sufficient time was not allowed 

for the analyzer response to stabilize (e.g., the instrument was allowed to span for only 6 

minutes).  On March 26, data is again coded as “AI” at 10:00 hours.  Additionally, a 

review of the “Hourly Averages with Flags” report in E-DAS showed no concentrations 

for these hours; the hours were flagged with a “B” (i.e., bad status).  There were no 

nightly zero/span checks on this analyzer during the month of March. The KDAQ 

auditors are left to question why the analyzer could not calculate concentrations on these 

two days, and because the biweekly verification check was not allowed proper time to 

stabilize, it cannot be used with confidence to support the validity of the data. 

 

Recommendation:  LMAPCD should further investigate this occurrence and provide 

justification as to why the data between the hours of March 25 at 10:00 hours through 

March 26 at 09:00 hours are valid.  If LMAPCD determines that a malfunction was 

occurring, the ambient data will need to be invalidated.  Precision data that was reported 

to the AQS database for March 25 will need to be invalidated as well. 

 

Additionally, the data between the March 25 - April 8 time period is also suspect.  April 8 

is the date of the first successful precision check following this anomaly. 

 

6. As previously mentioned, on April 29, 2013, a span adjustment was made on the 

analyzer.  Looking ahead at the minute data on the electronic chart, the KDAQ auditors 

observed that a LMAPCD performance audit was conducted on the analyzer on May 8 – 

with results showing 10% difference. The KDAQ auditors have not seen the final 

validated results of May data in AQS; that data was not available at the time of this audit.   

 

Recommendation:  LMAPCD should closely examine the ozone data from April 29 

through May 8 to verify its accuracy.   It is suspect when an adjustment is made to an 
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analyzer that results in a performance audit the following week with results that are 10% 

off.   Data may need to be flagged or voided. 

 

Also, as stated earlier, the Division strongly recommends that LMAPCD consider 

amending its internal performance audit limit thresholds.   

 

Quality Assurance Findings and Recommendations 

 

1. LMAPCD has a different combination of equipment (analyzers, calibrators, and zero air 

supplies) at each of the ozone monitoring sites. 

 

During this review of 2012-2013 data, it appeared that TECO Model 49C analyzers, as 

well as Teledyne-API Model T400 analyzers, were in use at the monitoring stations.  

Also, documentation indicated the TECO 49PS, TECO 49C-PS, TECO 49i-PS, and 

TECO 146C calibrators were in use at the field sites.  The Environics 6100 and Teledyne-

API 700U calibrators were in use as audit standards.  The Ozone SOP lists the 

instruments in use in Section 8, Apparatus and Materials.  In that section, the use of the 

TECO 49i-PS, TECO 146C, Environics 6100, and the Teledyne-API Models T400 and 

700U are not specified. 

 

In the procedural sections of the Ozone SOP, the step-by-step instructions on how to 

actually perform calibration and verification check procedures are not specific to the 

different instruments.  Analyzers assembled by different vendors typically do not operate 

identically; therefore, instructions for one analyzer may not work for another.  Similarly, 

even analyzers or calibrators that are simply a newer model often have subtle differences, 

be it in firmware or actual pneumatics.  Without a document that accounts for the specific 

nuances of each instrument type, a field technician could miss key operational procedures 

and be unaware of the impact.  As the current Ozone SOP is written, it gives the reader 

the impression that all ozone analyzers in use in the LMAPCD network operate 

identically.  Any verbiage on how to operate the different calibrator types is omitted from 

the current SOP.   

 

Recommendation:  The Ozone SOP should be revised to include step-by-step operations 

for each of the different instruments used in the LMAPCD ozone monitoring network and 

staff should be trained on the use of each individual instrument.  User manuals are 

sometimes not very clear in regards to operations, as they are often written for a more 

technical audience.   Additionally, a user manual would not account for the standardized 

procedures of an individual agency.  Therefore, LMAPCD should refrain from relying on 

instrument manuals alone to teach staff the necessary operational procedures. 

 

To promote consistency across the LMAPCD ozone network, the Division recommends 

that LMAPCD consider purchasing identical analyzer-types for all three of its ozone 

sites, if possible.  The Division also encourages LMAPCD to purchase calibrators that are 

the same make as the analyzers, if possible.  If not, the Division at least recommends that 

the same calibrator-type be installed at each of the monitoring sites, to promote 

consistency in operations.  All sites should also be equipped with similar zero air supplies 
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(preferably zero air generators).  Lastly, all sites should be plumbed in the same manner.  

When all ozone sites are equipped and plumbed identically, it is easier to establish 

uniform procedures for the equipment and then train staff on consistent operations.  SOP 

development is much easier in this scenario as well.  Additionally, when all field 

technicians operate the same equipment, it helps build redundancy within the agency; 

when there are absences or vacancies, other staff can more easily step in and complete 

procedures in the interim. 

 

2. The Ozone SOP details in Section 12.3 that performance audits of ozone analyzers are to 

be completed using a Level 3 or Level 4 Transfer Standard specifically assigned for 

audits and not used for day-to-day field activities.  Section 12.7 of the SOP qualifies that 

Level 4 standards are primarily used for these audits, because of their portability.  

 

KDAQ auditors observed that most of the internal performance audits conducted by 

LMAPCD staff utilized the Environics 6100 calibrator, which is a Level 4 standard.  The 

instrument is a multi-gas calibrator; it contains an ozone generator, but no photometer.   

 

Although the use of Level 4 standards is currently allowed by EPA, Level 4 standards are 

the least preferred instrument for ozone audits, due to the known instability of ozone 

generators.  Resultantly, Level 4 standards should be recertified on a more frequent basis 

than Level 3 standards (which contain photometers).   

 

When reviewing the accuracy data in AQS representing the results of the performance 

audits, the KDAQ auditors observed that the accuracy data was uploaded as having been 

generated using “Photometers (verified)”.  This is incorrect, as the Level 4 standards 

utilized by LMAPCD do not contain photometers.   

 

Recommendation:  Ozone accuracy data in AQS will need to be modified to correct this 

error.  The P&A Transaction Generator, which is the EPA-provided tool used to generate 

the accuracy files, does not give an option for “ozone generators” as an audit device.  

Therefore, the Division recommends the accuracy data be modified to state “Other gas 

standard” as the audit device, which is the best option available at this time.  

 

The Division further recommends that LMAPCD consider purchasing portable 

calibrators containing photometers specifically for audit purposes. 

 

3. The correctness of accuracy data files reported for the LMAPCD ozone network into the 

EPA national database, AQS, has not been verified.  Accuracy data files are generated 

utilizing the P&A Transaction Generator tool (i.e., an Excel program).  Use of this Excel 

program requires manual data entry.  However, there is no independent review of the 

information entered into the Transaction Generator to ensure the appropriate data is 

entered and typographical errors are not made. 

 

Historically, KDAQ conducts one ozone performance audit within the LMAPCD 

network each year.  In 2012, the Division conducted the ozone audit at the Watson Lane 
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site on June 28.  The accuracy data obtained representing this KDAQ audit was entered 

into the AQS database by LMAPCD personnel. 

 

KDAQ auditors reviewed the accuracy data in AQS for the June 28 event.  The auditors 

noticed marked differences between the results entered by LMAPCD personnel into AQS 

for audit, as compared to the results reported by KDAQ in the 2
nd

 quarter 2012 LMAPCD 

audit report. 

 

LMAPCD personnel entered perfect results for the ozone audit for each audit 

concentration (i.e., 0% difference).   However, the KDAQ report showed -1.4%, -1.7%, -

2.6%, and -2.3% difference for each of the concentrations challenged. 

 

Figure 8 below also illustrates another finding that concerned KDAQ auditors in regards 

to accuracy data.  The concentrations typed into the Ozone Audit form shown in Figure 8 

are correct.  KDAQ auditors verified the accuracy of the data against the electronic chart 

(minute data) for the analyzer.  However, LMAPCD staff handwrote different 

concentration values on the form, as well as highlighted those concentrations.  Upon 

review, the handwritten values highlighted in yellow were the values uploaded into AQS.  

The KDAQ auditors could find no documentation to support the validity of the 

handwritten data set, nor could they find any documentation to explain why these 

different (and incorrect) values were chosen for AQS upload. Also, in regards to the 

handwritten entries, there was no signature or initials associated with this information to 

indicate which staff member made this change. 

 

Finally, throughout the 2012 accuracy data set, the KDAQ auditors observed multiple 

instances where the wrong calibrator type (i.e., audit device) was uploaded into AQS.  

The audit device typically utilized for ozone audits is a photometer (or ozone generator).  

In several instances, LMAPCD personnel uploaded “Certified Orifice Device” and “EPA 

Protocol Gas” (i.e., gas cylinder) as the audit device utilized, which is not possible. 
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 Figure 8: Modified Accuracy Data 

 

Recommendation:  The data reporting issues noted here can and will bias the annual 

data assessments required by EPA as part of the ambient air monitoring data certification 

process.  Data entry must be accurate in order to ensure the statistical computations are 

accurate as well.  Because of the errors in reported concentrations observed by the 

KDAQ auditors, the Division requests that LMAPCD complete a historical data review 

(2009-2013) of the accuracy data entered into AQS to ensure it is correct.  Any 

discrepancies will require modification in the national database.   

 

The Division strongly recommends LMAPCD develop a more robust peer review 

process.  All maintenance, precision, and audit forms used to generate the precision and 

accuracy (P&A) AQS upload file should be reviewed by another independent staff 

member to screen for outliers.  Additionally, the generated P&A file should be reviewed 

by independent staff for transcription errors (such as entering wrong concentrations, or 

entering the wrong audit equipment type).  Ideally, the agency’s QAO should review the 

completed AQS AMP 250 report against the original precision and accuracy forms to 

ensure the accuracy of the data entry. 

 

4. In light of the accuracy data issues detailed in Item #4 above, the KDAQ auditors are 

concerned about the correctness of the manually-entered precision data as well.  For 

example, the KDAQ auditors observed that the precision results uploaded for the 
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Cannons Lane ozone analyzer for the majority of the 2012 year showed 0% difference. 

While this is possible, it warrants further investigation, especially given the procedural 

deviations previously enumerated within the body of this report.   

 

Recommendation:  The Division requests that LMAPCD complete a historical data 

review (2009-2013) of the precision data entered into AQS to ensure it is correct.  If 

discrepancies are found, corrections should be made in the national database. 

 

5. Documentation across all aspects of the ozone monitoring network must improve.  The 

following subtopics detail concerns noted by the KDAQ auditors that are in addition to 

the documentation issues previously noted within this report. 

 

a. During the review of the analyzer logbooks, there appeared to be back-filling of 

information.  Instances were observed in the logbooks where there would be a 

series of data entries, followed by a series of blank pages, and then additional data 

recorded again, followed by more blank pages, and so forth. Also, entries were 

observed that were not in chronological order. 

 

Recommendation:  Spaces left between entries give the impression that data is 

being added to the logbook at a later time and may not be reflective of the 

activities taking place at the given moment. This is considered poor scientific 

practice and should be eliminated.   

 

b. Each logbook contains a chart listing the date of each site visit; each visit is listed 

in a single row within the ledger, resulting in months of site visits recorded on a 

single page.  Following the chart are prose entries describing procedures taking 

place on site in more detail.  Because of this format, the field technicians (as well 

as KDAQ auditors) have to scan backwards and forwards within the logbooks in 

order to find all the pertinent information recorded for particular days.   

 

Recommendation:  If LMAPCD wishes to maintain the “chart” format of the 

logbook, as well as allow for prose entries by technicians, the Division 

recommends that LMAPCD consider having two ledgers at each monitoring 

station for this purpose.  A ledger with tables/charts could be maintained for 

instrument diagnostics, and a separate ledger written in prose style could be 

maintained to detail specific site activities. 

 

c. Not all logbook entries have site operators’ signatures or initials.  Multiple 

logbook entries were observed without the information needed to identify who 

completed the stated tasks. 

 

Recommendation:  All logbook entries should be signed/initialed and dated.  

 

d. Logbook entries, as well as first and second level monthly data verification 

reports, were observed to be documented occasionally in pencil.   
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Recommendation:  The use of pencil represents poor scientific practice and 

should be eliminated.  Logbook entries should be written in indelible ink. 

 

e. LMAPCD utilizes logbooks that are instrument-specific, meaning the logbook 

travels with the instrument if it is moved to a different site within the network. 

This system makes reviewing the logbook and locating pertinent information 

regarding activities at a specific site cumbersome.  

 

Recommendation:  Although the practice of utilizing instrument-specific 

logbooks that travel with an instrument throughout its lifetime is acceptable, the 

Division requests this practice be reconsidered.  In the event of multiple 

instrument failures and subsequent replacements, an auditor is required to review 

multiple logbooks to ascertain the validity of procedures being conducted and the 

quality of the data generated at a specific site.  A logbook that is site-specific and 

details all activities for all monitors at a single monitoring station would help 

streamline the data review process.   

 

f. The Ozone SOP does not detail documentation requirements for logbooks or 

electronic charts. As a result, the documentation provided varies by site and 

technician. 

 

Recommendation: The Ozone SOP should be revised to incorporate the 

documentation requirements for specific procedures to provide consistency and 

assist Quality Assurance staff with the data validation/verification process. 

 

6. The LMAPCD filing system is problematic and cumbersome.  The KDAQ auditors spent 

an extensive amount of time attempting to locate records.  The following reflects two 

particular areas of concern. 

 

a. File cabinet organization: The current system for filing important documents 

within the network needs improvement.  Review of the site documents is tedious.  

For example, the file cabinet housing calibration, precision check, and audit 

records is organized by month.  Within each month’s folder, there is no particular 

sub-order for filing the numerous records.  Thus, one month’s folder contains the 

information for every site and every monitor at random.  In instances where the 

KDAQ auditors did not know the precise date an event took place, searching 

through the paper records became laborious and unproductive and was eventually 

abandoned. 

 

First and second level data review printouts were filed in large binders containing 

dividers to separate documents.  The records within the binders were sectioned by 

month.  As with the file cabinet, the arrangement of documents within the 

binders’ individual sections was random, making it time consuming to locate the 

printout for a particular analyzer.  
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Recommendation:  LMAPCD needs to improve its filing system and have a 

designated order as to how documents are organized within the filing cabinets and 

binders.  The Division recommends paper files be organized by site first, then by 

pollutant, and finally by date. 

 

b. Network share drive organization:  Currently, LMAPCD has a designated shared 

network drive for filing air monitoring records (i.e., the M: drive).  All staff have 

access to this network drive. There were no electronic copies of the forms 

documenting site calibrations, precision checks, or maintenance procedures 

located on the M: drive that the KDAQ auditors could readily find. The network 

drive did contain some electronic forms documenting performance audits, but not 

all audits appeared to be included.  Instrument manuals were available for some 

equipment within the LMAPCD inventory, but not for all equipment.  There were 

also no reports located on the network drive detailing data or systems audit 

findings that the KDAQ auditors could locate.  On the other hand, the KDAQ 

auditors did observe 3 different folders on the M: drive that housed the LMAPCD 

SOPs; however, the contents of those folders were not identical.  

 

Recommendation: It is recommended that the LMAPCD develop a centralized 

repository for all its monitoring records that provides for organization and ease of 

access.   

 

7. At the time of this data audit, there was no individual designated within the LMAPCD 

agency to track ozone calibrator/photometer certifications, and therefore ensure that all 

standards in use in the ozone network were actually within specification.  Without an 

individual overseeing this activity, there is an increased potential for equipment 

certifications expiring in the field. 

 

Recommendation:  There needs to be a tracking system implemented that is available 

for LMAPCD’s internal Quality Assurance staff, as well as external auditors, to review 

easily.  The development of the certification spreadsheets described previously in this 

report could be the first steps in implementing a tracking system.  The Division 

recommends that a single individual within the agency be responsible for tracking the 

certification of standards.   

 

8. In both LMAPCD QAPPs, Section 20.5 states the following: “LMAPCD performs 

technical systems audits of the monitoring system.  These audits are performed by the 

QAO and reports are issued to the Air Quality Unit Supervisor.”  However, no internal 

technical systems audit reports were found by the KDAQ auditors during this ozone data 

review.   

 

Recommendation:  A technical systems audit is an invaluable tool for assessing staff 

understanding of job duties assigned as well as identifying procedural deficiencies.  

Many of the findings from this ozone data audit would have most likely been identified 

internally, had the QAO conducted the internal technical systems audits required by the 

agency’s QAPPs.  
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Therefore, the Division strongly recommends the QAO, or other designated Quality 

Assurance staff, perform internal technical systems audits as specified in the agency’s 

QAPPs for all areas of the air monitoring network.  Additionally, reports of the findings 

from these audits should be disseminated to the Air Quality Unit Supervisor to ensure 

that any corrective actions required are properly addressed.  

 

Conclusion 

 

Data generated from all LMAPCD ozone sites over the course of the January 2012 – April 2013 

time period was reviewed during this data audit.  Several significant issues were discovered; 

resultantly, there are multiple areas where improvement is warranted.   

 

The following summarizes the most significant findings of this data audit: 

 

• The review of certification records for the LMAPCD’s ozone standards, which are the 

foundation of the agency’s ozone network, was inconclusive and thus requires further 

investigation. At a minimum, 2009-2013 records should be scrutinized.  The integrity of 

the agency’s ozone data is jeopardized without the supporting documentation to ensure 

the traceability of all ozone standards to the EPA’s SRP.  

• Numerous hours of ozone data need to be invalidated in the EPA’s AQS database 

because of procedural deviations and/or calibration data being erroneously uploaded as 

ambient data. 

• Qualifier flags need to be added to large portions of the agency’s ozone data set to 

account for procedural deviations and/or exceedances of quality control limit 

specifications.  

• A historical review of the agency’s precision and accuracy data set for ozone is also 

needed.  Again, the Division recommends, at a minimum, a review of 2009-2013 records. 

• LMAPCD is lacking a significant component within its quality system in that equipment 

is repaired and certified, but the results of that work are not routinely validated by an 

independent reviewer (i.e., Quality Assurance staff) prior to equipment being deployed 

into the field. Quality Assurance staff are not continuously tracking equipment 

certifications to ensure that all requirements are being successfully met and maintained 

over time. 

• Staff are not adhering to SOPs.  The procedures that are being performed vary from site 

to site or technician to technician. 

• Documentation is insufficient. 

• The agency’s filing system needs significant improvement.  During this audit, the KDAQ 

auditors spent an excessive amount of time trying to locate records.   

• The ozone sites are equipped with different instrument types and need to be standardized. 

• The current Ozone SOP needs to be revised.  Moreover, additional SOPs need to be 

developed, particularly in regards to equipment acceptance testing.   

• The agency’s Quality Assurance program is ineffective; questionable data and procedures 

are being overlooked. 
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• Staff need additional training in all aspects of air monitoring: equipment operations, 

documentation requirements, data review, and ultimately an understanding of the 

required procedures. 

 

The Division recognizes the recommended corrective actions needed to improve the ozone 

monitoring network will take an extensive amount of time to develop and implement.  The 

Division is committed to assisting LMAPCD in improving its ozone monitoring program and 

will provide additional training, audits, and assistance as resources allow. 

   

The Division requests follow-up correspondence from LMAPCD detailing its corrective action 

strategy and anticipated timeline in regards to this data audit.  The Division specifically requests 

notification once LMAPCD has completed the review of its certification records.  KDAQ staff 

will also review those records for concurrence of findings.  The Division also requests 

notification once all corrections have been made in the AQS database.  The Division will review 

the modified data set to ensure data corrections are complete and appropriate.  LMAPCD will 

need to submit a request to EPA for recertification of its ozone data once all modifications have 

been finalized.  Questions regarding this audit may be directed to Ms. Stephanie McCarthy, 

Technical Services Branch Manager. 


