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 Where we began... 



 
  

 
  
 

  
 

    

    

Air Program in 2015 
 Program Manager – 20+ yrs 
 Repair Technician – 40+ yrs 
 Majority Operators – 15+ yrs 
 Program on auto-pilot 
 Changes/updates were always discussed but 

rarely implemented 
 Programmatic changes were sent out by 

email only 
 SOPs were drafted but never finalized 



  
   

     
     

Original Data Flow 

EPA Annual Data 
Certification 

Data Quality
Audit (AQS) 

10% 
AQS 

Data 
Verification-

Operator 
Data 

Data flowed to AQS with very little review. 
Program Manager relied on AQS to catch any 
large data issues. 



 
    

 

Then the 2016 TSA… 
“We will be fine; they have been here many times 
before and our program is fine.” 

-Anonymous 



 
   

   
  

 

 
   
  

   
 

Two Most Significant Findings 
 Data was not validated prior to AQS 

submittal 
 Current system verified data was present but very 

little validation in place 
 Unable to find documentation to support 

data decisions 
 No consistent method of documentation-every 

operator used their own system of coding/filing 
 Many logbooks were missing or incomplete 
 Certifications were not found or filed in several 

different locations 



    
     

    

The Plan… 
Develop and implement a data validation system, 
get the established staff to buy-in on doing a lot 
more work, and close out our TSA…all in less 
than 3 years. 



 

  
 

 

 

 
 

 

 

 

 

 

 

 

 

Organizational Challenges 
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Office of 
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Goal: 
Development a Data Val System 

1. Outline a consistent way to accept, 
reject or qualify data in an objective 
manner. 

2. Ensure data is thoroughly reviewed by 
an independent source prior to 
submission to AQS. 

3. Require each step to be completed in a 
timely manner to ensure this system will 
be successful. 



  
    

   
       

 
       

 
       
    

 
     

     
  

Applied the Level Approach 
 Level 0 – Automated data validation 

 Flag or code data which violates any of the programmed rules 
 Level 1 – Done by the Operator 

 Confirm Level 0 coding to make sure it is correct 
 Complete required documentation 
 Code or invalidate any additional data not covered through 

automated methods 
 Complete Data Validation Checklist 

 Level 2 – Done by supervisor within the same Field Office 
 Verify documentation is complete and accessible 
 Complete Data Validation Checklist 

 Level 3 – Done by Independent Review Staff in Mgy 
 Makes sure that data meets its intended use and that all 

supporting documentation is correct 



   
    

 
 
 

 

 

Updated Data Flow 

EPA Data 
Certification OEQ DQA AQS 

Data 
Validation 
Level 3 

Data 
Verification 

Level 1 
Level 2 

Ambient Air 
Data 

Level 0 

Each step is influenced by numerous people and 
processes.  Data that flows to AQS will be 
thoroughly verified and validated. 



  

  
  

    
  

   
   

Data Validation-Level 0 
 Validation rules are pre-programmed into 

database 
 Runs automatically as data is polled 
 Adds flags or null codes to data based on 

the rules 
 Database generate emails with reports to 

operators when a parameter exceeds 
programmed warning or control limits 
 Shelter Temp Ranges, Flow Ranges, etc. 



  
  
     
 
  

      
 

  

Data Validation-Level 1 
 Review nightly precision checks 
 Review automatic screening results 
 Review graphs of hourly averaged data 
 Ensure documentation is complete 
 Ensure Excel datasheets, including logbooks 

are scanned, named correctly, and saved to 
the appropriate folders on the server 

 Complete Monthly Verification Checklist 



   
  

    

Data Validation-Level 2 
 Supervisor review 
 Complete Monthly Verification Checklist 
 Ensures Operators are completing validation 

activities in a timely manner 



     

      
 

   
  

   
 

     

Data Validation-Level 3 
 Ensure data meets the intended use and is 

defensible 
 Cross-check datasheets with raw data and 

flagging/invalidation of data 
 Ensure all data are coded properly and no 

data gaps exist 
 Ensure documentation and certifications are 

properly filed 
 Ensure program is consistent across all field 

offices 



 
 

Time for Implementation 
“People love change” 

-said no one ever 



 

 
  

 

 
  

 
 

   
  

 
 
 

 
 

 

 

 

 

  
  

 

   
  

Timeline of Implementation 

November 2016 
to April 2017 

•Development 
January to June 

2017 

July 2017 

•With July Data, 
January 2018 

January 2019 

•Provided 
and design of Implementation template •Implemented •Added Monthly •AirCert Database Data Validation of Monthly logbooks for all Quarterly Validation went live. All System Validation equipment Validation Checklists certificates loaded Review Review back to Jan 1, 

2019. 

November 2020 

 2016 TSA 3-yr deadline not met, open issues carried 
over to next TSA in 2019. 



 

 

 

Tools to Help 
 Forms 
 Monthly Validation Checklists 
 Logbooks 
 Air Certification Database 
 SOPs 
 Routine QA call 



Forms 



      

 
 

     
    

 

Form Issues 

 Sent out through email from one staff 
to another. 

 Multiple versions in-use. 
 Revisions were made for individuals 

and not sent out to the group. 
 Slow to get updated: often missing 

new equipment or new staff. 



 Very busy 
 All QC activities on one 

form 
   

   Lots of blanks when 
complete 



 

 
 

 
 

 Separated 
forms by 
activity 

 No blanks when 
complete 

 Nomenclature 
standardized 
across all forms 

 Conditional 
formatting 
added 



 

  
 

  

 
 

Additional Forms Improvements 
 Workbook format 
 One workbook will have 

multiple tabs 

 Easily updated and consistent between the same 
pollutant 

 Contains a button that automatically names the file 
and prints to PDF 



  

   
 

  

  

Form 
Availability 

 Password protected and 
centrally located 

 Each form has a form # 
and revision date 

 Update notifications are 
included in monthly QA 
email 

 Goal is to update only 
once a year 



Logbooks 



   

 

 

Early Logbooks 
 Lots of different 

styles 
 Hard to decipher 

handwriting 
 Large Gaps 



  

 
 

Logbooks 
 Templates created 
 Color coded by pollutant 
 Printed on Rite-in-the-Rain Paper 
 Bound with page numbers 
 Contains one year of information 



 

  
 

  

 
   

Logbook Template 
 Cover Page 
 Logbook Best Practices Page 
 Signature Page 
 Template of Daily Activities 
 Routine Maintenance 
 Audits 
 Calibrations/Multipoint Verifications 
 Shelter Temperature Checks (if applicable) 



 

  
 

 
 

 
  

Front cover- Pollutants 

 Unique identifiers 
 Site record is location 

record for an entire 
calendar year 

 Calibrator logbooks also 
have latest slope/intercept 
information from last 
certification 



  

  

Best Practices 

 1st page contains 
general logbook best 
practices 

 Also includes 
instructions for that 
particular type of 
logbook 



   

  
 

  
  

 

Signature Page 
 2nd Page contains 

list of names and 
initials 

 Everyone who uses 
this logbook must 
be in this list 

 Auditors and repair 
techs sign all the 
logbooks before 
deployment 



 
 

 

  

  
  

Activity Pages 

 Operator checks 
activities conducted 
during a visit 

 Cross reference to other 
tables in the logbook by 
“See Page #” 

 Generally, one page per 
visit 

 Each page has the page 
number, logbook year, 
and property number of 
the equipment 

Analyzer 



Activity Pages 

FRM PM2.5 

BAM PM2.5 

Calibrator 



 

 

  
  

Routine Maintenance 
T640 

 Color coded for 
maintenance tracking 

 Easy to validate and 
confirm we are meeting 
requirements 

FRM PM2.5 



 

  
 

Other QC Activities 
 Space to capture the 

dates of other 
required activities 

 Quick assessment if 
site is in compliance 



Monthly Validation 
Checklists 



 
 

 
 

 

 

 
 

Level 1- Data Validation Checklist 
 Simple and 

easy to answer 
 Comments 

direct the data 
validator to 
appropriate 
documentation 

 Sign and date 
once the 
information has 
been verified 



 

Level 2- Data Validation Checklist 
 Supervisor 

check 
 Supervisor 

signs and dates 
once the 
information has 
been verified 





AirCert Database 



   
 

AirCert Database 
 Organize and file certifications 
 Quickly see certification status 
 Easy to search 



    
   

AirCert Database 
 Easy to see certification history of each 

device and current location 



 
 

AirCert Database 
 Operators can add certifications 
 Only add/modify permissions 



    
 

AirCert Database 
 Smart search will show all matching 

inventory to search key 



  

 
 
  

    

AirCert Database 
 Generates status 

reports on demand 
 Automatically sends 

monthly report with 
inventory expiring 
within 60 days to all 
supervisors 



Standard Operating 
Procedures (SOPs) 



    
  

SOPs 
 All current SOPs were finalized and posted to 

share point site for easy access 



 
    

 
   

 
   

    
 

SOPs – Staff  Involvement 
 All operators have opportunity to review 

SOPs every year 
 Using Microsoft Teams so all edits go into 

one document 
 Gives staff opportunity to post comments and 

questions 
 All staff have access to current SOPs from 

share point site 



 Routine QA Call 



    
    

     

    
 

Communication 
 Started with monthly calls, now quarterly 
 Dedicated platform to raise issues and 

discuss problems 
 Short call to go over common issues or 

operator questions that have come up during 
validation 

 Keeps all four field offices engaged in the 
data validation process 



 Where are we now? 



      
   
 

    
    

   

New Data Validation System 
 Now fully implemented, all of EPA’s findings 

and concerns from the 2016 and 2019 TSAs 
have been addressed 

 It took about 5 years to fully implement 
 Validation procedures are evaluated and 

updated annually 
 Still encounter some staff resistance 



 Thank you for attending! 

Contact Info 
Gina Curvin 

gcurvin@adem.alabama.gov 
334-260-2783 

mailto:gcurvin@adem.alabama.gov
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