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What is required to 
overcome a problem in 
Environmental Analysis?
1. Someone has to realize that there is a problem
2. Someone has to decide that something needs to 

be done about it
3. The existence of the problem has to be 

communicated in such a way that momentum 
builds around the idea that a change is needed

4. Data has to be generated to prove that the 
problem is real and significant

5. Then the hard work starts……
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Examples – Past, Present 
and Future
• Exorcising Demons from the past

• Is there a huge data quality problem that can be 
fixed with a little gizmo?

• Slaying Bugbears of the present
• Are there fundamental problems affecting all 

methods that can be fixed with a different 
mathematical approach, also applicable to all 
methods?

• Hobgoblins to be dealt with in the future
• Are there problems that should be fixed by using 

new analytical technology?
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Example: Soil volatiles analysis

4



Copyright © 2015, TestAmerica Laboratories, Inc. All rights reserved.

Significant Bias Between Methanol 
Preserved and Nonpreserved Samples

Volatile Organic Compounds: Comparison of Two Sample Collection and Preservation Methods, 
Liikala, T.; Olsen, K.; Teel, S.; and Lanigan, D., November 1996.
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California Split Spoon?
TCE Recovery after 5 days at 4C

• 4%  (Aluminum lined cap)
• 5% (PTFE cap)

Alan D. Hewitt and Nicole J E Lukash, American Env. Lab.,
August 1996, Page 15
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The Gizmo!
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Another gizmo
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Timeline
Sw846 Update III

June 13 1997 – Method 5035
What did it take?
1. Someone has to realize that there is a problem
2. Someone has to decide that something needs to be done 

about it
3. The existence of the problem has to be communicated in 

such a way that momentum builds around the idea that a 
change is needed

4. Data has to be generated to prove that the problem is real 
and significant

5. Then the hard work starts……
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Some states still accepting bulk sampling methods today, 
19 years later
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Example 2
Calibration evaluation
What’s the problem?
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Pervasive use of the Correlation Coefficient
(and Coefficient of Determination)
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Van Arendonk and Skogerboe, Anal. Chem. 53, 1981, 2349-2350

“One practice that should be discouraged 
is the use of the correlation coefficient as 
a means of evaluating goodness of fit of 

linear models”
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Taylor, Statistical Techniques for Data Analysis, 1990
“The author has seen cases where a correlation 

coefficient of 0.997 was believed to be a better fit than 
0.996 of  a 5 point calibration curve. One can even 

find requirements in quality assurance plans to 
recalibrate if the correlation coefficient is less than 

0.995!”
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Correlation coefficient

13

IUPAC, 1998
Guidelines for Calibration in Analytical Chemistry

The correlation coefficient, which is a 
measure of two random variables, has no 
meaning in calibration because the values 

x are not random quantities
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Meier and Zund, Statistical Methods in Analytical 
Chemistry, 2000

For most applications, and 
calibration curves in particular, 
the correlation coefficient must 

be regarded as a relic of the past
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First introduction of Relative Standard 
Error (RSE) as an option for measuring 

calibrations
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1 0.00
2 0.00
3 0.00
4 0.00
5 0.00

10 0.00
100 10000

corr 0.99679
int -4.22



Copyright © 2015, TestAmerica Laboratories, Inc. All rights reserved.

Calibration issues
2007

r= 0.997, r2 = 0.994
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Nitrate
MDL

0.0082
Linear 

unforced
Linear
Forced

Linear 
1/x

Linear 
1/X2

0.05 2247869 339.37% -5.43% 18.18% 0.75%
0.5 20450323 19.65% -15.89% -11.19% -8.04%
2.5 1.06E+08 -6.98% -11.82% -9.11% -4.16%
5 2.23E+08 -5.26% -6.36% -3.99% 0.94%

10 4.84E+08 1.54% 2.14% 4.22% 8.86%
r 0.9990 0.9985 0.9985 0.9978

RSE 182.04% 9.58% 13.04% 7.47%
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RSE timeline
• Edgerley Paper, 1998
• ACIL comments on Update 3
• Incorporated into SW-846 – Guidance memo to 

Update 3 (1998) and then method 8000C
• Many more presentations……
• Incorporated in CFR40 Part 136 (Wastewater 

methods) 2012
• Incorporated into TNI standards 2016 (as an 

option)

19

18 years and counting…..
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RSE Status
• RSE adoption should be relatively straightforward 

because:
• For the average RF calibration RSE = RSD
• RSE essentially just allows RSD to be applied to all types 

of curves, instead of just Average RF
• However:
• Virtually unused

• May increase after 2016 standards are adopted
• Needs to be incorporated into major manufacturer 

instrument software
• Needs removal of correlation coefficient option??
• Needs champions

20
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GC/ECD methods
Example 3 – Something for the future
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Organochlorine pesticies, 4 
ng/mL
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Same spike in a sample

23

Same spike
6 false negatives

Unspiked sample
8 hits (possible false 
positives)
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Non-interfered peak
No RT shift

Interfered peak
No RT shift
Masked by non-target compound
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GC/MS/MS pesticides status
Widely used in food and medical testing
Very seldom used in environmental testing (<1% 

ECD)

27

What is required to overcome a problem in Environmental Analysis?
1. Someone has to realize that there is a problem
2. Someone has to decide that something needs to be done about it
3. The existence of the problem has to be communicated in such a 

way that momentum builds around the idea that a change is 
needed

4. Data has to be generated to prove that the problem is real and 
significant

5. Then the hard work starts……
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