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IH&S 725  Dr. Myers, C.I.H.

Selection of analytical methods 
and sampling instruments

Lecture Notes
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Sources of information

OSHA - Salt Lake Technical Center (SLTC) 
http://www.osha.gov/dts/sltc/

SKC methods from OSHA, NIOSH, ASTM, 
EPA and HSC

http://www.skcinc.com/guides.html
NIOSH Manual of Analytical Methods

http://www.cdc.gov/niosh/nmam/nmampub.html
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Considerations for selecting a 
sampling and analytical method 

Sensitivity
Interference
Accuracy and precision
Sample handling, storage and shipping
Cost
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Sensitivity

Change in measure 
signal per unit 
change in analyte 
mass (e.g., slope of 
the calibration 
curve)
Low sensitivity –
less precision in 
estimate of mass
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Anatomy of an analytical method

General information on the chemical
NAME
SYNONYM(S)
IMIS
CAS
NIOSH
DOT
DESCRIPTION
INCOM
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Anatomy of an analytical method

Exposure limits 
OSHA GENERAL INDUSTRY PEL
OSHA CONSTRUCTION INDUSTRY PEL
ACGIH TLV
NIOSH REL
AIHA Weel



4

IH&S 725 Dr. Myers C.I.H.

Anatomy of an analytical method

Health factors 
NTP
IARC
SYMPTOM(S)
HEALTH EFFECTS
ORGAN
HEALTH GUIDELINE
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Anatomy of an analytical method

Sampling information
Measurement/analytical information
Accuracy, interferences other methods, and 
references
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NIOSH Method 1005
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NIOSH Method 1005

Field blanks or 
working blank
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NIOSH Method 1005

Measurement 
range

LOQ

LOD

Precision 
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NIOSH Method 1005
Working range
Bias
Overall precision
Accuracy 
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Sampling considerations - time

What is the minimum 
and maximum 
sampling time under 
these sampling 
parameters?
Minimum =
Maximum =
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Sampling consideration - mass

What is the minimum 
and maximum mass 
collected on the tube 
under these sampling 
parameters?
Minimum =
Maximum =
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Sampling consideration - mass

What is the minimum 
and maximum mass 
collected on the tube if 
the concentration is at 
the PEL concentration?
Minimum =
Maximum =
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Sampling consideration – time and 
mass

You want to determine if the exposure to 
methylene chloride, associated with a task 
that takes 30 minutes to complete, is over 
10% of the PEL value.
What minimum sample rate would you chose 
for this assessment?
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0.05220.20308.710%2.5

0.03920.15308.710%2.5

0.02610.10308.710%2.5

0.01310.05308.710%2.5

0.00260.01308.710%2.5

Mass
Collected

mg

Flow
Rate
LPM

Sample
Time
min

mg/m3% PELPPM

Let’s run a little what if
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What can you conclude?

Assuming a 
concentration of at least 
=>10% of the PEL a 
sample rate of 0.01 
LPM would provide 
sufficient mass of 
methylene chloride for 
quantification. 
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Problem #1

Given the sampling conditions we just 
established and using a flow rate of .15 LPM 
the laboratory reports back to you that your
collected mass is less than the LOD of the 
method. What can you say about the 
possible exposure level?
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Answer #1
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Accuracy (A)

Where
A = accuracy in percent
Cm = measured value
Ct = true value
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Bias (K)

The ratio of the measured value to the true 
value

K
C
C

A K
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Precision (σc)

Standard deviation of repeated measurements of the 
same observable with the same measurement 
method
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where: Ci  is the i th  measurement 
            of observable C and

     

IH&S 725 Dr. Myers C.I.H.

Example 1

Bill Hygienist has developed a new procedure 
for his technicians to weigh filters and wants 
to measure the precision of the procedure.
He has six different technicians weight the 
same filter on six different days.
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Filter weight data

Wi

T1: 2.466 mg
T2: 2.440 mg
T3: 2.457 mg
T4: 2.448 mg 
T5: 2.461 mg 
T6: 2.452 mg

What is the mean?

What is the sample 
standard deviation?
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Determination of accuracy

Given the true weight of the filter is 2.450 mg 
what is the accuracy of Bill’s new procedure?
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Determination of bias

What is the bias in the new procedure?
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Determination of precision

What is the precision of the procedure?
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Coefficient of Variation (CV)

Expressed as a fraction

CV = S
X

Expressed as a percent

CV% = S
X
× 100

Where:  
S = standard deviation 
X = mean or analytical result
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What is the coefficient of variation 
for Bill’s weighing procedure?
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Relative Standard Deviation (Sr)

Where X = mean or analytical result

Expressed as a fraction
Sr CV x X

Expressed as a percent

Sr
CV% X

=

=
×

100
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Ok – so why is this important?

Because what the laboratory reports back to 
you is not an absolute number – there really 
is some variability around its value
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Ok – what do we do?

Using the coefficient of variation (termed precision 
on NIOSH analytical methods) we can report that 
variability in our estimate as a relative standard 
deviation.
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Problem # 2

Given we collect a dust sample. Using Bill’s 
weighing procedure a laboratory technician 
reports back a mass weight gain of 1.564 
mg. Report the relative standard deviation on 
the reported mass.
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Answer for #2


