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Monitoring @ Low Ambient Concentrations – Why?







Conc. In ppm
Level O3 SO2 NO2 CO

1 4-5.9 0.3-2.9 0.3-2.9 0.02-0.059
2 6-19 3-4.9 3-4.9 0.06-0.199
3 20-39 5-7.9 5-7.9 0.20-0.899
4 40-69 8-19.9 8-19.9 0.9-2.999
5 70-89 20-49.9 20-49.9 3-7.999
6 90-119 50-99.9 50-99.9 8-15.999
7 120-139 100-149.9 100-149.9 16-30.999
8 140-169 150-259.9 150-259.9 31-39.999
9 170-189 260-799.9 260-799.9 40-49.999

10 190-259 800-1000 800-1000 50-60

Concentration in ppb

Audit Limits for SO2 & NO2 are ±15% and @ Levels 1 and 2  ±1.5 ppb
Audit Limits for CO are ±15% and @ Levels 1 and 2  ±0.03 ppm

EPA Ambient Air Audit Levels



These levels are @ audit levels 1-3. QA/QC @ Level 1 audit concentrations requires more equipment and 
benefits from previous experience at audit levels 2 and 3.
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100 99.23 98.98 -0.25% 99.11 -0.12%
90 89.28 89.16 -0.13% 89.30 0.02%
80 79.30 79.22 -0.10% 79.37 0.10%
70 69.36 69.09 -0.39% 69.25 -0.16%
60 59.43 59.30 -0.22% 59.48 0.08%
50 49.53 49.52 -0.02% 49.71 0.37%
40 39.56 39.41 -0.38% 39.61 0.14%
30 29.65 29.44 -0.71% 29.66 0.03%
20 19.72 19.41 -1.57% 19.64 -0.40%

10.5 10.31 9.99 -3.10% 10.23 -0.75%
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10 9.81 9.35 -4.69% 9.77 -0.42%
8 7.82 7.46 -4.59% 7.89 0.89%
6 5.85 5.41 -7.47% 5.85 0.04%
4 3.90 3.40 -12.82% 3.85 -1.28%
2 1.91 1.47 -23.04% 1.93 1.05%
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Note the ability to correct Definer 220 bias @ low flow levels by calibrating with a superior flow standard. 





Use simple GPT devices.  Exercise caution with  devices that bypass the MFC for ozonator 
flow, because total diluent flow can only be measured at the output.

Simple Setup/post MFC bypass for O3 Caution- pre MFC bypass for O3





Average difference of 
0.048 ppm CO, or 6.5%

7 Separate Days



Note: At these concentrations, the cylinder standards will likely have a longer certification period,  
good for multiple years. Very Low level standards (single digit ppm) usually  have 6-12 month 
certifications



When doing  NO2 GPT, titrate with O3 until 50% of the NO is converted to NO2. 50% of the gas should remain as NO. This is 
why there is 2x the NO concentration in the cylinder vs  as SO2.

• O3 = @ Higher flow rates (20L/min) lower O3 concentrations are more 
easily generated  due to the amount of dilution possible





It is almost impossible to get > 24 L/min flows through the thick walled ¼ o.d. x 1/8” i.d. tubing used in most zero air 
generators. This is before using any additional scrubbers beyond purafill/charcoal. 30L/min specifications for zero air have 
not been found to be achievable. 



. 
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