
Using Convenient Personal Samplers 
with AIHA’s IH Data Analyst (software)

C.R. (Gus) Manning, PhD, FAIHA

Livermore, California

NEW ORLEANS, LA | JUNE 1-3, 2026 | 1



Using Convenient Personal Samplers 
with AIHA’s IH Data Analyst (software)

NEW ORLEANS, LA | JUNE 1-3, 2026 | 2



NEW ORLEANS, LA | JUNE 1-3, 2026 | 3

Charles R. (Gus) Manning received his PhD in 

Analytical Chemistry from the Univ. of Kansas. 

Since founding Assay Technology in 1981, his 

work has focused on the developing air 

sampling and analytical technologies.  A CIH, 

AIHA Fellow, and Past Chair of the AIHA SLA 

Committee, he is still employed by Assay 

Technology, a diffusive sampler manufacturer 

which operates an AIHA-accredited laboratory.

Manning received the AIHA’s Edward J. Baier 

Technical achievement Award in 2022 which 

was partly based on the research described in 

this presentation.

Speaker Bio



first let’s talk about…

Workplace Exposure Variation

Early IH’s (1980s) assumed worker exposures uniform

• OSHA’s compliance model assumes uniform & constant 
workplace exposures

• Wishful Thinking
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“Environmental variability is far more important than analytical variability in 
determining the variance of the measured 8-hr TWAs.” 

“OSHA inappropriately focuses on analytical variability when determining 
compliance with its permissible exposure limits.”

Nicas, M., Simmons, B. P., & Spear, R. C. (1991). ENVIRONMENTAL VERSUS ANALYTICAL 
VARIABILITY IN EXPOSURE MEASUREMENTS. American Industrial Hygiene Association 
Journal, 52(12), 553–557. https://doi.org/10.1080/15298669191365199

Workplace Variation >> Error in Sampling & Analysis
(profs. Rappaport & Nicas in 1990s) 



AIHA agrees ...

Workplace Exposure Variation
>> than Sampling Error
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John Mulhausen/Paul Hewett - creators of AIHA’s IHDA system
associated course "Making Accurate Exposure Risk Decisions"

Because the normally-distributed sampling and analytical variability for 

(the vast majority of) sampling methods is so much smaller than typical 

lognormally-distributed environmental variability, it is usually ignored 
when conducting the statistical analysis.



Exposure Variations vs Test Errors
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Exposure Variance
 … Moderately Variable Workplace
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Lognormal Distribution has a Tail
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Exposure Control
         … a Quality Assurance Problem 

• To address highly variable exposures

• Do More Tests

• To Control Costs … while doing more tests
o Use Cost Effective & Convenient Methods

• Personal Monitoring Badges
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Personal Monitoring Badges
   …Cost Effective & Convenient
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‒ Lower Profile (unobtrusive) 

‒ Easier-to-Use (less expertise, training … cost)

‒ Expanded Menu of Applications

o More Samplers for More Analytes

o Sample More Analytes on a Single Sampler

‒ Extend Sampling Times

o Full Shift & Beyond

‒ Reduce Background Blanks (Noise)

o Lower Reporting (detection) Limits
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Our Company’s MISSION: to Extend Advantages of 

Personal Monitoring Badges



A Family of Personal Monitors
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Personal Monitoring Badges
Demonstrating a Range of Sampling Rates

100              16                 4                1         mL/min 



Personal Monitoring Badges

• 581AT Aldehyde (High SR)

• 584AT   Ammonia

• 585AT   Organic Amines

• 586AT   Ozone

• 592AT   Acrolein

• 593AT   Mercury

• 594AT   Nitrogen Dioxide

• 595AT   Ethyl-2-Cyanoacrylate 

• 596AT   Phenol
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• 525AT Organic Vapor (High SR) 

• 527AT Hydrogen Peroxide

• 543AT Acetic Acid

• 545AT Methanol 

• 546AT Organic Vapor (High Cap)

• 555AT Ethylene Oxide

• 566AT Organic Vapors (120)

• 571AT  Aldehyde 

• 574AT Anesthetic Gases

• 575AT Nitrous Oxide
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Personal Badges - More Popular
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Badges More Popular Than Tubes

Creating a more Practical, Reliable, & 
Accurate Sampling Experience !



However you Monitor … you need a 

  Sampling Strategy 
   (NIOSH, OSHA, AIHA)

• Get Yourself an OEL

‒(OEL = Occupational Exposure Limit)

• Determine Compliance with OEL
oStatistical Quality Assurance
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3 Interpretations of Compliance
    with OEL = Occupational Exposure Limit 
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oThe Average of a worker’s TWA exposures < OEL

• 50% of exposures < OEL  (Least Protective!)

oThe 100th Percentile of workers’ TWA exposures < OEL

• 100% of exposures < OEL (Impractical Theory) 

oThe 95th Percentile of a worker’s TWA exposures < OEL

• 95% of exposures < OEL (AIHA Standard of Care)



AIHA ... Advocates Higher Std of Care
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• Since Exposures Have Been Shown to be Highly Variable…

• Let’s Go Beyond OSHA Compliance

• Use the Most Protective OEL
‒ PEL, ACGIH TLV, In-House OEL

• Assess & Control Exposures on a Statistical Basis
‒ 95th Percentile of Exposures controlled below OEL



AIHA Best Practice
(Exposure Assessment Committee)
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Level

4 OVEREXPOSED > OEL Controls & PPE

3 BORDERLINE 0.5-1.0 OEL Monitoring & Surveillance

2 MEDIUM 0.1-0.5 OEL Haz Com & Monitoring

1 LOW 0.01-0.1 OEL Haz Com& Training

0 UNEXPOSED <0.01 OEL No Action

95th Percentile Exposure 
RESPONSE

Band

AIHA Exposure Assessment &  Mgmt Model



AIHA Now Offers (free to AIHA Members)

• AIHA IH Data Analyst

oTo Control 95% of Exposures

• Below the OEL

• Which Exposure Band Are We In? 
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AIHA.org

The program calculates statistics recommended by the AIHA, and includes 
goodness-of-fit procedures and graphs, several methods for analyzing 
datasets, and Bayesian Decision Charts designed to assist in the selecting 
the most appropriate AIHA exposure control category.
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Download the IHDA-AIHA Today!



Using the AIHA IH Data Analyst

Log Into the IH Data Analyst

Enter Identity Information

Enter Your Occupational Exposure Limit
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Typical Workplace Data Set
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Using the AIHA IH Data Analyst
… enter some exposure data

Sample No Conc'n Found Det'n Limit Date Group

1 6 0.1 ppm 3/1/2026 A

2 18 0.1 ppm 3/2/2026 A

3 10 0.1 ppm 3/2/2026 A

4 14 0.1 ppm 3/2/2026 A

5 6 0.1 ppm 3/2/2026 A

6

7
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IH DATA ANALYST
 REPORT 0  Samples Taken      

Which Band are We In?

Level
4 OVEREXPOSED > OEL

3 BORDERLINE 0.5-1.0 OEL

2 MEDIUM 0.1-0.5 OEL

1 LOW 0.01-0.1 OEL

0 UNEXPOSED <0.01 OEL

Band95th Percentile Exposure    



IH DATA ANALYST
 REPORT

5 samples
Low Variance 
GSD = 1.8

Exp Band 3 (45%) or 4 (55%)?

95th Percentile Exposure    



IH DATA ANALYST
 REPORT

10 samples
Low Variance 
GSD = 1.8

Band 3 (52%) or  4 (48%) ?

95th Percentile Exposure    



IH DATA ANALYST
 REPORT

Probably Band 3 (69%)?

15 samples
Low Variance 
GSD = 1.8

95th Percentile Exposure    



IH DATA ANALYST
 REPORT

We’re in Band 3 (86%)

20 samples
Low Variance 
GSD = 1.8

95th Percentile Exposure    



AIHA Best Practice
(Exposure Assessment Committee)
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Level

4 OVEREXPOSED > OEL Controls & PPE

3 BORDERLINE 0.5-1.0 OEL Monitoring & Surveillance

2 MEDIUM 0.1-0.5 OEL Haz Com & Monitoring

1 LOW 0.01-0.1 OEL Haz Com& Training

0 UNEXPOSED <0.01 OEL No Action

95th Percentile Exposure 
RESPONSE

Band

AIHA Exposure Assessment &  Mgmt Model



Conclusion:
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Using Personal Monitoring Badges
with IH Data Analyst 

A Cost-Effective, Convenient way to

Sample Till You’re Sure



Finis!

Thank You!

gmanning@assaytech.com
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