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2.1 Develop Measurement Tools to Improve the Quality of Method
Information, Understanding, and Flexibility

TNI proposes to:

Form an Environmental Measurement Methods Expert Committee chartered to
develop consensus standards that will establish requirements for fundamental

measurement practices such as Limit of Detection (LOD), Limit of Quantitation
(LOQ), and instrument calibration to reduce quality system vulnerabilities.

Develop a Methods Interpretation Request process, comparable to the process
already used by TNI for responding to interpretation requests on the TNI Standard.

Build a Methods Compendium that would contain, or link to, all test methods used
for environmental analyses.

Work with EPA’'s Environmental Laboratory Advisory Board.
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Environmental Measurement Methods Expert
Committee

A TNI subcommittee

Specific request in EPA RFP to develop tools for
detection, quantitation and calibration
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The objectives are to:

create and adopt standards to support a strong
technical approach to quantitation, detection and
calibration;

develop standards that are useable across various
EPA and state programs.
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Calibration

Lots of current activity
Less controversial (?)

Change of pace!
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Weaknesses of calibration
practices in EPA methods
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Some older methods have very little guidance
Inject three standards, prepare a calibration curve

Some methods allow the use of a number of
standards that would generally be considered
Inadequate

Evaluation of a calibration curve is almost always
done with the correlation coefficient or coefficient of
determination

There is little if any guidance on which type of
calibration curve to use
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There is often little verification that results at the high or low
ends of the calibration curve are accurate

Unweighted linear regression is allowed and even preferred

Methods often do not have controls over deletion of points
from a curve

There is no distinction made between calibration
requirements for detected and not-detected analytes

Only single replicates are required for each level



Multi replicate calibration
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Analyze at least 5 points
RSD, linear regression, quadratic regression
r, 12 > 0.990 (0.995)
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The curve that cannot fail
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GC PCB

Ave Lin Lin1/X |Lin 1/X2

50 61% | 243% | 45% 4%

250 11% 9% 21% 17%

500 1% 12% 22% 13%

1000 15% 10% 10% 0%

2000 25% 4% 0% 10%

3000 32% 3% 8% 17%

34% | 122% | 28% 15%

0.79 | 0.994 | 0.987 | 0.98
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4. CALIBRATIOM FOR ESTABLISHED METHODS ....cccccuiiiemmsssssssscssssssssnmmnsnssssssssssssssssansannnns

41. External Standard Calibration

42 internal Stondard Calibration.

4.3. Multipoint calibration.
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445. Higher order regressions
446 Weighting

4.5. Single point and calibration blank calibration

4.6, Calibration for non-detects

4 7. Special considerations for multi-response analytes



TestAmeric

THE LEADER IN ENVIRONMEMNTAL TESTIMNG

3. IMITIAL CALIBRATIOMN ASSESSMEMNT v snen s e

5.1. Selection aof the calibration curve type

3.2. Comparnson to o separate source

5.3 internal stondard responses

54 Correlation coefficient and coefficient of dete rmination

5.5 Percent Rela tive Standard Deviation.

5.5 Percent Relgtive SEanAQrd ErrOr.... e

5.7 RESIIUGNG .o e e e m e mmmmmen
5.7.1. Special considerations for the low point of the calibration

5.8 Evaluation of single point calibrations.

. CONTINUING CALIBRATIOM VERIFICATIONMN.....ccvcverererenensnsnssssnsnsnsnnsnsns
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Calculate “readback” for each level

Recent drinking water methods

Recent SW-846 methods

Pros

Provides an indication of the error introduced at each level
Conceptually straightforward

Cons

Lots of numbers!

Difficult to compare different curve types

Need to be careful with criteria




Solutions to calibration
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RSE

Extends applicability of RSD (used for average curve) to all
other curve types

Pros
Allows easy comparison of curve types

Will indicate failing calibration if any point (high or low
concentration) has a high deviation from the curve

Can use same criteria as RSD
Cons

Not currently available in most chromatographic data systems



TestAmerica Chal

THE LEADER INM & HONMEMNT

Tools that we would like to use for calibration

assessment are not currently available in most
Instrument software

Need to be compliant with EPA analytical methods

Need to be consistent with Quality Systems
standards
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Working draft standard for consideration at
Sarasota TNI meeting, January 2012
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