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A holistic endeavor!
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Holistic = emphasizing the functional Holistic = emphasizing the functional 
relation between parts and the wholerelation between parts and the whole

• To produce valid air quality data, we reduce 
error at each stage of the monitoring process by 
applying best practices and measurement 
quality objectives then we review operations 
using a combination of expertise to assure 
expectations are being met. 



2

33

How We Do ItHow We Do It

• Plan our work and work our plan (QAPPs)  
• Develop DQOs
• Purchase qualified air monitors, samplers, 

analyzers, transfer standards, etc.
• Employ MQOs
• Follow good lab practices (GLP)

– Buy approved/certified supplies
• Use accepted data management practices
• Hire skilled staff for all positions
• Keep all pertinent site records 
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Basic Rules for DataBasic Rules for Data

• Review all data ASAP after collection
– Technicians review instrument operating data
– Staff independent of collection review all data

• Preserve raw data with all original flags, 
comments, other info (example: BAM tape)

• Increase scrutiny on data at each quality 
assurance (QA) level 

• Apply QA process to all data equally
• Account for all scheduled samples
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Documenting Field ActivitiesDocumenting Field Activities
• A “field sheet” is 

produced for each 
service:
– zero span checks
– flow verifications
– calibrations
– certifications
– PE audits
– instrument changes
– maintenance, etc. 

• Sheets document 
supporting data:
– time
– pressure
– temperature
– flow rate
– run times
– run dates
– instrument IDs
– sample IDs, etc.
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* *

Source: EPA QA Handbook, Volume II, December 2008
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Insert the flow chart here Insert the flow chart here ––
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Blending Field Activities into Data ReviewBlending Field Activities into Data Review

• Meeting MQOs reduces measurement error from air 
monitoring instruments to acceptable levels

• Quality assurance reviews identify instrument, 
procedural, and information transfer errors that may 
affect the quality of supporting and concentration data
by comparing:
– Field sheets 
– Log books (site and instrument)
– Chain-of-custody and field data forms
– Instrument data

• electronic communications
• manual downloads

– Information on site conditions

Redundancy is your friend!
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Factors That Influence Air Quality Data Factors That Influence Air Quality Data 
• Size of MO and number of air monitoring programs

– How challenging are field operations? 
– How much data is being generated?

• Proactive or reactive approach to reviewing supporting 
data and concentration data
– Are all available data and documents reviewed? When?
– Where are records stored?

• Use of MQOs
– Are they being applied consistently among MOs? Internally at 

MOs? To all procedures?
• Use of concentration data 

– Are we consistent with applying flags or validating/invalidating
data?

– Do you assess air quality data for regulated sources? 
– Do we compare outcomes to DQOs?
– Are we discerning trends?
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The Bottom LineThe Bottom Line
• Did we meet our data completeness requirements?

Needed for calculating Design Values which are used for 
planning purposes

Data Completeness = # of valid samples
# of scheduled samples

• Did we produce valid and certifiable data? 
Yes → effort + expense = job well done
No → effort + expense = nothing

• What are the consequences if certified data is found to 
be in error and has to be corrected and recertified at a 
later date?
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Source: EPA QA Handbook, Volume II, December 2008

* *
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Scenario #1Scenario #1
• Air monitoring implements a more stringent internal 

standard for an O3 analyzer ZSP check (+/- 5% RPD) 
than required by MQOs/validation tables (+/- 7%)

• Field sheets automatically calculate pass or fail
– Sheet shows instrument is failing when it is actually 

passing 
– Staff in both units had limited familiarity of 

MQOs/validation tables
• 2 weeks of data invalidated based on “failure”

• How could this have been prevented?
• What type of error(s) is represented?
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Scenario #2Scenario #2
• A 2-month short study to determine PM concentrations arises 

suddenly. The project is targeting 75% data completeness.  All 
samplers are calibrated upon installation with a one-point QC 
check planned for every 2 weeks in the QAPP.

• The QC checks are not scheduled at 2 weeks - instead the 
verifications are setup 4 weeks apart. PE audits are conducted 
within 2 days after setup. All samplers pass. 

• The 1st  QC check is performed 4 weeks later. One sampler fails 
a flow check. The tech does not verbally report this to anyone. 

• DM&QA receives this field sheet ~ 1.5 week after the 2nd check. 
Seven sampling dates have passed when failure is detected 
and report by QA. 

• Would you invalidate data?  How far back?
• Can you make 75% data completeness?
• What actions could have prevented this breakdown?
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Scenario #3Scenario #3
• A sample from one site shows a 24-hour PM2.5 exceedance.  

No other sites record an exceedance. Visual observation of 
the filter does not support a high concentration.

• All documents (FS, COC, weigh log) are carefully reviewed. 
Review finds a written comment from the lab tech conducting 
initial weighs saying that the initial filter was damaged and 
replaced with a new filter. The initial filter’s weight had not 
been deleted properly from weigh records.  The comment was 
not transferred to subsequent logs. The 2nd filter’s weight was 
heavier than the 1st. 

• Correction was applied; final concentration was close to other 
sites and was not an exceedance 

• What level of QA review is represented?
• What type of error is represented?
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Scenario #4Scenario #4
• A PM2.5 sampler is replaced with another when it fails a 

monthly leak check  
• Tech fails to submit field sheet  
• Operator logs sampler ID# on the COC  
• Filter lab tech detects different sampler ID#, contacts 

field tech and obtains instrument change info 

• Would this change be discovered if the lab did not cross reference 
documents? 

• What other records could help identify the change? 

Remember  - redundancy is your friend!


