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Agenda

▪ Indoor Air in Buildings, Not Just Industry, Becomes a True 

Exposure Risk

▪ CIHs Needed!

▪ Calibration

▪ Sum of the Impact to Calibration Accuracy

▪ Questions
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Indoor Air in Buildings, Not Just 

Industry, Becomes a True 

Exposure Risk
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IAQ’s role in indicating and reducing 
infectious transmission

Filtration

Particle measurements can indicate effectiveness of HVAC or 

standalone filters
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IAQ’s role in indicating and reducing 
infectious transmission

Ventilation

Indoor carbon dioxide measurement can indicate adequate/optimal 

ventilation
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IAQ’s role in indicating and reducing 
infectious transmission

Other considerations

Low-level carbon monoxide exposure

▪ Discussed for some 

time

▪ Avoided monitoring 

due to liability

▪ High exposure 

threshold of CO 

alarms

▪ Need for multi-unit 

monitoring to reduce 

possible malfunction 

effect

▪ Required action 

levels below 5 ppm
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IAQ’s role in indicating and reducing 
infectious transmission

Other considerations

Volatile Organic Compounds (VOCs)

▪ Long known as a possible exposure risk

▪ Known carcinogenic compounds such as benzene 

and formaldehyde

▪ Measurement effective notification level without 

false alarms is difficult
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IAQ’s role in indicating and reducing 
infectious transmission

Other considerations

Temperature and Relative Humidity 

▪ Long been examined due to primary comfort

▪ Technology has been established
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CIHs Needed!

With increased exposure risk from indoor 

air quality, the principles of Industrial 

Hygiene and EHS professionals are 

applicable.
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Processes and procedures to 
implement an effective IAQ program 
are critical 

Defensible Data

What can you defend?

▪ Proof of calibration

▪ Calibration frequency 

(facts)

▪ Quality assurance 

documentation –

proof of accuracy

▪ Elimination of false 

alarms 

▪ IAQ instrument 

performance 

validation

▪ Cost effectiveness 
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Calibration 
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Calibration

Process

▪ Log into Fulcrum

▪ Scan sensor ID to 

insure location 

▪ Record reference into 

Fulcrum

▪ Record reference into 

calibration platform

▪ Apply gas standard

▪ Auto log readings 

into Fulcrum

▪ Use calibration 

software to adjust 

accordingly

▪ Obtain updated 

readings

▪ Verify or redo, finalize 

calibration



13

Calibration Considerations

Carbon Monoxide (CO) and Carbon Dioxide (CO2)

▪ Zero air extended 

(time vs nitrogen or 

background) against 

reference level

▪ Span certified test 

gas – How is it 

certified?

▪ Target action levels

• CO - 5 PPM

• CO2 – 1000 PM
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Calibration Considerations

Particulate Matter (PM 2.5)

▪ Zero by filter if able 

(Some validation with 

cal gas, but not 

accuracy)

▪ Field environment 

span difficult/often 

impractical, so 

reference single point

▪ Many PMs not 

calibratable since PM 

sensor manufacturer 

provides cal curves in 

microprocessor on 

board.

▪ Lower cost PM 

sensors do not 

count/account for PM 

10 particles but use 

fixed ratio to 

calculate PM 10 PM 

2.5

▪ Highly inaccurate for 

most sensors/ 

instruments 
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Calibration Considerations

Volatile Organic Compounds (VOCs)

▪ Includes hundreds if 

not thousands of 

compounds

▪ MOS sensors are 

the most widely used 

but inaccurate.

▪ PIDs are most 

relevant but limited 

to certain 

compounds; not 

formaldehyde at 

exposure levels.

▪ Specific 

formaldehyde 

sensors, guess at 

best; calibration is 

done by surrogates 

such as H2S.
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Calibration Considerations

Radon

▪ Where regulatory 

standards exist, 

radon is sketchy 

unless calibrated 

effectively or 

absorbent methods 

used.

▪ Most real-time radon 

sensors not 

mandated due to 

perceived market 

disparity
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Calibration Considerations

Others

▪ Temperature

▪ Humidity

▪ Noise

▪ Light



18

Sum of the Impact to 

Measurement Uncertainty

Challenges from Others
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Sum of the Impact to
Measurement Uncertainty

From Standards
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Certified Calibration Gas – CO2
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▪ Test gas accuracy – certified? 

▪ 5% to 20% plus or minus 

1 ppm or………
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Sum of the Impact to
Measurement Uncertainty

By Reference
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▪ Reference instruments calibrated 

against a standard

▪ Sum of impact caused by 

background using reference

▪ Absolute best case, +/- 5%, +/- 20%

▪ Particle make up (dust v/s other)
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Sum of the Impact to Measurement Uncertainty

By Reference

▪ +/- 3% ▪ +/- 10%
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Sum of the Impact to
Measurement Uncertainty

Inadvertent Influences
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▪ Humans, leaks more and more –

minimum 5%, +/- 20%

▪ Exhaled Breath Effect

▪ Human Error
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Sum of the Impact to
Measurement Uncertainty

By Sensor - Repeatability
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▪ Cal enclosure

▪ Effects of any internal external 

dilution source

▪ Effect of flow/pressurization of sensor 

mechanism

▪ +/- 5% to +/- 20%

Sensor – CO2
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Sum of the Impact to
Measurement Uncertainty

By Sensor - Repeatability

▪ Cal enclosure

▪ Effects of any internal external 

dilution source

▪ Effect of flow/pressurization of sensor 

mechanism

▪ +/- 5% to +/- 20%
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Sum of the Impact to
Measurement Uncertainty

By Environmental Impact
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▪ Temperature Impact

▪ Corrective Algorithms

▪ +/- 5% to +/- 20%
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Sum of the Impact to
Measurement Uncertainty

By Process / Method
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Application of Process– CO2
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▪ Cal enclosure (Pressurization)

▪ Effects of any internal external 

dilution source

▪ Effect of flow/pressurization of sensor 

mechanism

▪ +/- 5% to +/- 20%
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Sum of the Impact to
Measurement Uncertainty

Accumulative Impact
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▪ Validate accuracy attempt –

worst/best case

▪ After all steps and considerations are 

complete, validation by a certified 

standard can confirm claim of 

Measurement Uncertainty at Target 

levels if performed properly

▪ For reference devices all impacts 

need to be considered
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Documentation to Calibration Accuracy

Documentation
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Documentation to Calibration Accuracy

Documentation
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Sum of the Impact to
Measurement Uncertainty

Challengers

▪ Last calibrated – documentation

▪ Any 3rd party validations

▪ Technical specifications

▪ Reverse challenge / side-by-side
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Lab Approach: Uncertainty 
Contribution and Action to 
Minimize/Eliminate

Documentation
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Maybe IAQ plans and 

implementations should 

be required to be done by 

CIHs
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Thank you!

Do you have any questions?

www.sgsgalson.com

Ron McMahan

Ronald.McMahan@sgs.com

http://www.sgsgalson.com/
mailto:Ronald.McMahan@sgs.com

