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Background: What/Why of Certification

 A process to determine the amount and type of bias introduced by air sampling devices (samplers) 
into ambient air measurement methods TO-15A (VOCs) and TO-11A (carbonyls).  

 Collect samples of zero gas and spiked gas under controlled conditions into VOC canister and 
carbonyl cartridge media and analyzed by their respective methods.  

 The analytical results then shows the effects the samplers have on the samples they generate.
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NATTS TAD Sampler Certification references

 VOC:  Section 4.2.3.5 (pp. 70-72) (TAD, Rev 3)

Section 4.2.3.3 (pp. 89-92) (TAD, Rev 4)

 Carbonyl: Section 4.3.7.1.1 (pp.104-105) (TAD, Rev 3)

Section 4.3.7.1.1 (pp. 158-162) (TAD, Rev 4)

3



ERG 
Certification 

System
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Certification System Construction

 Humidified Nitrogen zero gas (TAD Rev. 3)

– Changing to Zero Air (TAD Rev. 4)

 Stainless steel humidification chamber
 Mass flow controllers for spiked sample stream 

generation
 Separate challenge and zero manifolds, both heated
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Canister Sampler Certification Procedure

 Purge overnight w/ zero gas
 Known Standard Challenge test (3 hrs or 24 hrs)

– Tier 1 compounds
 Purge overnight w/ zero gas
 Zero Check test
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Tier 1 Compounds – VOCs

 Vinyl Chloride
 1,3-Butadiene
 Ethylene Oxide
 Acrolein
 Chloroform

 Benzene
 Carbon Tetrachloride
 Trichloroethylene
 Tetrachloroethylene
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Carbonyl Procedure

 Purge overnight w/ zero gas
 Zero Check test
 Purge overnight w/ zero gas
 Known Standard Challenge test (3 hrs or 24 hrs)

– Tier 1 compounds
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Tier 1 Compounds – Carbonyls

 Formaldehyde
 Acetaldehyde
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VOC Results!



Zero Certification Report - VOCs
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Known Standard Challenge Report - VOCs
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TO-15(A) Canister Sampler Acceptability

Zero Check
 Each target conc < Zero Reference concentration + (3 x MDL or 0.2 ppbv) 

(TAD Rev. 3)

– Each target conc < Zero Reference concentration + (0.03 ppbv or 3 x MDL) (TAD Rev. 4)

OR means use the lower value of the two

Known Standard Challenge
 85-115% recovery of target compounds vs. reference (TAD Rev. 3)

– Less than reference conc ± 15.1 % recovery (TAD Rev. 4)

13



Corrective Action - Canister

 Zero Check and Canister Challenge Certification
– TAD Rev. 3

• Tier 1 targets:  certification must pass prior to sampling
• Non-Tier 1 targets:  results must be qualified in AQS if sampling proceeds with 

failing results (SB flag)

– TAD Rev. 4
• Certification must pass prior to sampling but if deployed must be flagged (SB 

and associated LK or LL flag). Failing Zero Challenge compounds above 5 x 
MDL are invalidated (null qualifier EC flag).
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Carbonyl Results!
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Zero Certification Report - Carbonyls
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Carbonyl Sampler Acceptability

Zero Check
 Each target conc < Zero Reference + 0.2 ppbv (TAD Rev. 3)

– Each target conc ≤ Zero Reference + 0.2 ppbv (TAD Rev. 4)

Known Standard Challenge (Highly Recommended) (TAD Rev. 4)

– Less than reference conc ± 15.1 % recovery (TAD Rev. 4)
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Corrective Action - Carbonyls

 Zero Check and Carbonyl Challenge Certification
– TAD Rev. 3

• Blank certification must pass prior to sampling showing ≤ reference cartridge 
conc + 0.2 ppbv

– TAD Rev. 4
• Certification must pass prior to sampling but if deployed must be flagged (SB 

and associated LK or LL flag). Failing Zero Challenge compounds above 5 x 
MDL are invalidated (null qualifier EC flag).
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Certification Prerequisites

MFC Calibrations
Ozone scrubber replacement
Miscellaneous maintenance
 Double check your internal connections!
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Expected Time Frame

 Should expect for the certification to take between 2-6 weeks, 
depending on how quickly it certifies

 Canister and carbonyl certifications done separately.  Why?  
Acetonitrile.

 Obstacles to a successful certification
– VOC Known Standard Challenge: acrolein & carbon tetrachloride recoveries
– VOC Zero Test: Any compound
– Carbonyl Zero Test:  Leaks
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Sending Samplers to ERG? Fill out this form, please
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Sampler Shipping

 Samplers need to be packed well for shipment!!
 28.3g prevention = 0.453kg cure

22



Damage, Inc.
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Missed Connections
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Questions?
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