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Summary

 Why evaluate contamination?
 Sources of Contamination
 Validation Guidelines

E l f C t i ti A t Examples of Contamination Assessments
 Comparability Issues
 Path Forward  
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Why Evaluate Contamination?

 Method sensitivity/selectivity
 False positives
 Interferences

C / f Contamination/qualification impacts:
 Notice of Violation
 Additional discharge sampling
 Additional remediation
 Not enough remediation
 Improper risk assessment
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Sources of Contamination

 Collection equipment
 Bottleware
 Preservatives
 Preparation equipment
 Storage
 Instrument carryover
 Reagents (solvents/spikes)
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October 1999 National Organic Validation 
Guidelines

Blank Result Sample Result Action for Samples
Detect >CRQL but <5×blank 

result*
Qualify results as “U”

Detect <CRQL and Report CRQL value with a “U”
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Detect <CRQL and 
<5×blank result*

Report CRQL value with a U

Detect >5×blank result* No qualification
Gross 
contamination

Detects Qualify results as unusable “R”

*10×the CRQL for common laboratory contaminants



June 2008 National Organic Validation 
Guidelines

Blank Result Sample Result Action for Samples
<CRQL <CRQL* Report CRQL value with a “U”
<CRQL ≥CRQL* Use professional judgment

CRQL CRQL* R CRQL l i h “U”
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>CRQL <CRQL* Report CRQL value with a “U”
>CRQL ≥CRQL* and <blank 

concentration
Report the blank concentration 
for the sample with a “U” or 
qualify data as unusable “R”

*2×CRQL for methylene chloride, 2-butanone, and acetone or 
5×CRQL for bis(2-ethylhexyl)phthalate



June 2008 National Organic Validation 
Guidelines

Blank Result Sample Result Action for Samples
>CRQL ≥CRQL* and ≥blank 

result
Use professional judgment

=CRQL <CRQL* Report CRQL with a “U”
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=CRQL ≥CRQL* Use professional judgment
Gross 
contamination

Detect Qualify results as unusable “R”

*2×CRQL for methylene chloride, 2-butanone, and acetone or 
5×CRQL for bis(2-ethylhexyl)phthalate



February 1994 National Inorganic 
Validation Guidelines

Blank Result Sample Result Action for Samples
Detect <5×blank result Qualify results as “U”
Detect >5×blank result No qualification
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Gross 
contamination

Detects Qualify results as unusable “R”



October 2004 National Inorganic 
Validation Guidelines

Blank Result Sample Result Action for Samples
≤CRQL ≤CRQL Report CRQL with a “U”

Calibration Blanks
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≤CRQL ≤CRQL Report CRQL with a U
≤CRQL >CRQL Use professional judgment
>CRQL ≤CRQL Report CRQL with a “U”
>CRQL >CRQL but <blank 

result
Report at level of blank result 
with a “U” or qualify data as 
unusable “R”

>CRQL >blank result Use professional judgment



October 2004 National Inorganic 
Validation Guidelines

Blank Result Sample Result Action for Samples
≤CRQL ≤CRQL Report CRQL with a “U”

Preparation Blanks
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≤CRQL ≤CRQL Report CRQL with a U
≤CRQL >CRQL Use professional judgment
>CRQL ≤CRQL Report CRQL with a “U”
>CRQL >CRQL but 

<10×blank result
Qualify results as unusable “R” or 
estimated “J”

>CRQL >10×blank result No qualification



Region 1 Organic Validation Guidelines

Blank Result Sample Result Action for Samples
Detect Not detected No qualification
<CRQL <QL and <5×blank 

result*
Report CRQL value with a “U”
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<CRQL >QL but <5×blank 
result*

Qualify results as “U”

<CRQL <QL and >5×blank 
result*

No further action

<CRQL >QL and  >5×blank 
result*

No qualification

* Common contaminants would be 10×blank result.



Region 1 Organic Validation Guidelines

Blank Result Sample Result Action for Samples

≥CRQL >QL but ≤5×blank 
result*

Report value with a “U”

≥CRQL <QL and ≤5×blank 
lt*

Qualify results as “U”
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result*

≥CRQL ≥ QL and >5×blank
result*

No further action

≥CRQL <QL but >5×blank 
result*

No qualification

Gross contamination 
(> 10 × CRQL)

Detects Qualify results as unusable “R”



Region 1 Inorganic Validation Guidelines

Blank Result Sample Result Action for Samples
≥MDL ≥QL and >5×blank 

result
No qualification

≥MDL <QL and >5×blank No further action (report
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≥MDL <QL and >5×blank 
result

No further action (report 
estimated sample result)

≥MDL ≥QL but ≤5×blank 
result

Qualify results as “U”

≥MDL < QL and ≤ 5 × blank 
contaminate

Report CRQL value with a “U”

≥MDL Non-detect (U) No qualification



Region 2 Organic Validation Guidelines

Blank Result Sample Result Action for Samples
Detects Not detected No qualification
<CRQL <CRQL Report CRQL value with a “U”
<CRQL ≥CRQL Use professional judgment
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>CRQL ≥CRQL and <blank 
result

Report CRQL value with a “U”

>CRQL ≥CRQL and ≥blank 
result

Use professional judgment

=CRQL <CRQL Report CRQL value with a “U”
=CRQL ≥CRQL Use professional judgment
Gross 
contamination

Detects Qualify results as unusable “R”



Region 2 Inorganic Validation Guidelines

Blank Result Sample Result Action for Samples
≤CRQL ≤CRQL Report CRQL value with a “U”

Instrument Blanks
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>CRQL >CRQL but <blank
result

Qualify results as unusable “R”

>CRQL >CRQL and 
≤10×blank result

Qualify results as estimated “J”

>CRQL ≤CRQL Report CRQL value with a “U”

<(-CRQL) ≥CRQL but 
<10×CRQL

Qualify results as estimated “J”



Region 2 Inorganic Validation Guidelines

Blank Result Sample Result Action for Samples
≤CRQL ≤CRQL Report CRQL value with a “U”

Preparation Blanks
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>CRQL >Blank result but 
<10×blank result

Flag results as estimated “J”

>CRQL >CRQL but <blank 
result

Reject “R” all sample results 

>CRQL Prep blank < field 
blank

No qualification

>CRQL ≤CRQL Report CRQL value with a “U”



Region 3 Organic Validation Guidelines

Blank Result Sample Result Action for Samples
Detected <5×blank result* Qualify results as “B”
Detected Not-detected or 

5 bl k lt*
No qualification
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>5×blank result*
Gross 
contamination

Detects Qualify results as unusable “R”

* Common contaminants would be 10×blank result.



Region 3 Inorganic Validation Guidelines

Blank Result Sample Result Action for Samples
Detected <5×blank result Qualify results as “B”
Detected Not-detected or 

5 bl k lt
No qualification
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>5×blank result

The blank result is the highest concentration of all associated blanks.



TPH Contamination Assessment

 Method blank has 8.2 µg/L reported
 Quantitation limit is 200 µg/L
 Sample has 85 µg/L reported
 NFG 1999 – qualification: None
 NFG 2008 – qualification: 200 U
 Region 1 – qualification: None
 Region 2 – qualification: 200 U
 Region 3 – qualification: None
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Acetone Contamination Assessment

 Method blank has 27.0 µg/L reported
 Quantitation limit is 25.0 µg/L
 Sample has 190 µg/L reported
 NFG 1999 – qualification: 190 U
 NFG 2008 – qualification: Use prof. judgment
 Region 1 – qualification: 190 U
 Region 2 – qualification: Use prof. judgment
 Region 3 – qualification: 190 B
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Biphenyl Contamination Assessment

 Method blank has 0.013 µg/L reported
 Quantitation limit is 0.020 µg/L
 Sample has 0.023 µg/L reported
 NFG 1999 – qualification: 0.023 U
 NFG 2008 – qualification: None
 Region 1 – qualification: 0.023 U
 Region 2 – qualification: Use prof. judgment
 Region 3 – qualification: 0.023 B
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Barium Contamination Assessment

 Method blank has 1.5 µg/L reported
 Quantitation limit is 0.30 µg/L
 Sample has 6.0 µg/L reported
 NFG 1994 – qualification: 6.0 U
 NFG 2004 – qualification: 6.0 J or 6.0 R
 Region 1 – qualification: 6.0 U
 Region 2 – qualification: 6.0 J
 Region 3 – qualification: 6.0 B
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Zinc Contamination Assessment

 Method blank has 8.5 µg/L reported
 Quantitation limit is 5.0 µg/L
 Sample has 7.0 µg/L reported
 NFG 1994 – qualification: 7.0 U
 NFG 2004 – qualification: 7.0 U or 7.0 R
 Region 1 – qualification: 7.0 U
 Region 2 – qualification: 7.0 R
 Region 3 – qualification: 7.0 B
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Comparability Issues

 Use of different criteria for contamination 
evaluation is a kin to changing data quality 
objectives in the middle of a project.
Diff i h t t i ti Differences in approaches to contamination 
evaluation can result in problems with:
 Continuity of data over time
 Comparison of data across regions/states
 Comparison of validation between firms
 Data use for risk assessment
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Path Forward

 Need to address:
 Difference in Guidelines
 Professional Judgment

 Ways to address:
 Quality Assurance Project Plan
 Standard Operating Procedures
 Reports
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