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Outline 
■Exposure Assessment Strategies 

• Qualitative Assessment 
• Quantitative Assessment 
• Analytical Chemistry 
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Familiarize yourself with this text? 
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Basic Characterization 
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Basic Characterization 
• Purpose: Collect and organize available 

information on work force, workplace, agents 
and historical exposure data 
■Steps: 
1. Determine processes 

2. Understand job titles and descriptions 

3. Review agents 

4. Characterize existing controls 

5. Locate past exposure data 

■ Outcome: 

• 1. Complete summary of essential information 
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Do you have operations with a “Likely” 
Inhalation Hazard? 
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Exposure Assessment 
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Qualitative Exposure Assessment 
Purpose: Determine which processes and tasks merit quantization 

■ Steps: 

1. Review each process 

2. Review manufacturing SOP for each job 

3. Observe each job throughout the process cycle 

4. Identifying tasks where exposures may occur, their frequency and 
duration. 

5. Use professional judgment to complete form 

■ Outcome: 

1. List of jobs and tasks requiring quantitative assessment 
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Quantitative Exposure Assessment 
Purpose: establish central tendency and variation for airborne 

chemical levels 

■ Steps: 

1. Collect proper number of lapel samples (N= 8-15) 

2. Number/location of operators to be sampled 

• Appreciate temporal and seasonal variability 

• Process stability 

3. Collect STEL samples concurrently based on qualitative 
assessment 

4. Apply statistical treatment (% exceedance, GM, GSD, UTL 
95/95) 
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Acceptable Exposure 
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Data Analysis 
■ BeST uses Percent Exceedance to assess compliance with 

internal standards. 

 Definition: The percent of samples that would exceed the 
occupational exposure limit if an infinite number of samples were 
collected on a job 

 BeST uses 1.0% PE for Beryllium exposure 

 95% upper tolerance level is integrated into calculation 

 Model sensitive to N, percent of samples at detection limit, how 
ND values are treated and variance 

 Allows us to predict future results (very powerful) 
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Statistical Spreadsheet 
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BeST’s Airborne Beryllium Exposure 
Compliance Model 

Purpose: determine central tendency and variation for 
airborne beryllium levels 
 
 Statistical treatments 
 % exceedance (95CI): < 1.0 PE of 0.6 µg/m 3 - - 

Inhalable 
 GM: generally < 0.08 µg/m 3 

 GSD: < 2.5 
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Reassessment 
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Reassessment 
■ Resample job only if there has been a process change that may 

increase exposure. 

■ We review each job annually or during process improvement 
projects. 

15 



Uncertain 
 PE nearing 1.0 

 
 GSD 2.5- 3.0 
 
 Unstable or 

unpredictable 
process 

 
 More samples 

needed 
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Uncertain- Further 
Information 
Gathering 

 Ensure all tasks 
have been 
characterized 
within the job 

 
 Ensure job was 

representative 
of their normal 
duties (safety 
meetings) 

 
 Evaluate 

process stability 
 
 Enough 

samples? 
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Unacceptable 
Exposure 

 Percent 
exceedance 
(95CI) of greater 
than one 
percent of the 
OEL. 

 
 GSD > 3.0 
 
 Unstable or 

unpredictable 
process 
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Respiratory Protection 
Determination 

■Purpose: Determine if RP is required and what 
level 

• Use data generated during baseline sampling 
• Use statistical model to establish need for RP (PE> 

1.0 percent of OEL) 
• Use statistical model for level of protection (UTL 

95/95) 
• 10X for half face, 50X for full face, 1000 for 

TFPAPR 
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Control 
 Place employees 

in RP. 
 Quantify task 

exposure based 
on qualitative 
assessment 

 Evaluate work 
practices 

 Evaluate 
engineering 
controls 

 Design 
Intervention 
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