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Overview

ÅWhy a representative sample?

ÅExamples of what is/is not representative.

ÅRegulatory guidance on the definition of 
representative.

ÅGuidance to determine if your sample is 
representative.

ÅUse of Bioassay to verify representativeness.

ÅSelected studies on representative sampling.

ÅSavannah River Site implementation.
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Need for a Representative Sample

ÅIt is imperative that you be able to obtain a good 

estimate of what the worker was exposed to so 

that you can verify that the Personal Protective 

Equipment (PPE) assigned was adequate.

ïIf inadequate, then you can pursue proper follow-up 

actions to determine the extent of exposure (e.g., 

special bioassay sampling for radionuclides).
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What is a Representative Sample?
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What is NOT a Representative Sample?
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Definitions for Representative

ÅWhen looking up a definition for representative, 

you will find definitions for both representative 

and breathing zone samples. 

ïBreathing zone sample is typically defined as 

representative.

ÅSeveral agencies and organizations have tried 

to define these terms.

ïDOE, NRC, ASTM, ANSI
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Definitions for Representative

ÅNRC: 

ïRegulatory Guide 8.25
ÅThe results from lapel samples and air samplers located 
within about 1 foot of the workerôs head may be accepted 
as representative without further demonstration that the 
results are representative.

ïNUREG 1400
ÅIf the sample is taken with a lapel sampler, then it is 

considered representative of the air breathed by the 
worker
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Definitions for Representative

ÅDOE: DOE G 441.1-8

ïThe sampling of airborne radioactive material in a 

manner such that the sample collected closely 

approximates both the amount and the physical and 

chemical properties (e.g., particle size and 

solubility) of the contaminant to which the 

individuals may be exposed.

ÅNo reference to a distance or how to determine whether 

representative (as in the NRC guidance).  This guide also 

defines Breathing Zone Monitoring.
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Definitions for Representative

ÅDOE: DOE G 441.1-8

ïBreathing Zone Air Monitoring: A form of air 

monitoring that is used to detect and quantify the 

radiological conditions of air from the general 

volume of air breathed by the individual, usually at a 

height of 1 to 2 meters.  See ñpersonal air 

monitoringò.

ÅYou now have a height but no distance.  Also have the 

situation where the definition sends you to another 

definition.
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Definitions for Representative

ÅDOE: DOE G 441.1-8

ïPersonal Air Monitoring: A form of breathing zone 

monitoring that involves the sampling of air in the 

immediate vicinity (typically within one foot) of an 

individualôs nose and mouth, usually by a portable 

sampling pump and collection tube (e.g., a lapel 

sampler) worn on the body.
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Definitions for Representative

ÅANSI N13.1-1969

ïBreathing Zone:  The breathing zone is identified as 

that region adjacent to a workerôs mouth and 

nostrils from which air is drawing into the lungs 

while he performs his assigned work.  Air taken 

from this region will truly represent the air the 

worker is breathing while he works, whether 

standing, sitting or moving.
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Definitions for Representative

ÅAmerican Society for Testing and Materials 

(ASTM) D1356:

ïbreathing zone, n ñthat location in the atmosphere 

at which persons breathe.

ÅSummary of Definitions:

ïYou need to get really, really close to the worker if 

you intend to take a representative sample, or you 

can try some other method to show that your air 

sample is, in fact, representative.
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Determining if a Sample Other than a PAS is 

Representative

ÅNUREG 1400 and RG 8.25 devote a good 

amount of text on this subject.  The sampler 

must be in the breathing zone of the worker or 

use one of four suggested methods to 

demonstrate it is representative.

ïCompare fixed location [area/general sampler(s)] 

results with those of lapel samplers;

ÅThe ratio of intakes should be >0.7 when averaged for all 

workers and each individual result should be >0.5.
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Determining if a Sample Other than a PAS is 

Representative

ïCompare fixed location (job specific samplers) 

results with those of lapel samplers.

ÅUse multiple sample heads located in at least four 

locations around the workers head.

ïThe ratio between the concentration for each sampler as 

compared to the average should be >0.7. 

ïUse of quantitative airflow tests.

ÅRelease a tracer material near the release point; measure 

its concentration and the concentration with a sampler 

near the workers head location.

ïThe ratio of the concentrations should be >0.7.
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Determining if a Sample Other than a PAS is 

Representative

ïComparison of the sum of the intakes determined with 

air sampling to the intakes calculated from bioassay 

measurements.

ÅThe ratio of air sampling to bioassay should be >0.7 when 

averaged over all samples and each sample should have a 

ratio of >0.5.

ÅUnder specific conditions these methods may be 

useful to a Facility.

ïLetõs pursue the comparison to bioassay a bit first. 
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Comparison to Bioassay Results

ÅHow many times have you heard this statement?

ïòIf my air sampling program was bad, I would see it in 

my routine bioassay programó.

ÅIs this statement valid? 

ïAll the time; Some of the time; None of the time?

ÅWe will use the SRS Internal Dosimetry Technical 

Basis Manual to see what we can see.
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Minimum Detectable Annual Dose for 

Routine Bioassay Program
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Minimum Detectable Dose for Special 

Bioassay Program
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How Close is Close Enough?

ÅòI donõt care what you say, that sampler over 

there has been good enough for 40 years and it 

is good enough todayó.

ïIt that is your story and your sticking to it; best of 

luck in defending it.

ÅIf nothing bad ever happens you can take samples that 

are not representative; if a tree falls in the woodsé

ïWhat do some studies say about concentration 

gradients across a work area?
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Graphical Representation of Langmeadõs Data
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Results are 

in dpm/m3

U238 DAC 

value is

44.4 dpm/m3
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Graphical Representation of Mahathyõs Data
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What Does This Data Mean?

ÅIf you really want a sample that is representative, 

e.g., an air sample that provides you with the 

best probability of sampling the same air the 

worker is breathing, you have to use a Personal 

Air Sampler placed within at least 12 inches of 

the workers mouth and nose.  

ÅAnything else is just an approximation.
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SRS Approximation

ÅAt SRS a representative job specific air sample 

is required anytime a worker is wearing a 

respirator.

ÅPAS are required when:

ïPAS is the bioassay sample.

ïValidate the decision to not wear respirators for jobs 

where they were historically worn.

ïRCO assigns the PAS for the task

ÅLarge work area w/many sources of air activity

ÅNo ready power supply, etc.
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SRS Approximation

ÅRepresentative air sampling is met when:

ïA PAS is used.  By definition a PAS is a 

representative sample.

ïSource sampling is performed; by design this 

should overestimate the worker exposure.

ïThe retrospective air sample head (filter paper) is 

located within 1 meter of the workers head.
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?? QUESTIONS ??


