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NDMA and other Nitrosamines 

• Emerging contaminants 
• Occur in the environment as 
byproducts of manufacturing processes 
• NDMA is especially associated with the 
manufacture of rocket fuel 
• NDMA is also a drinking water 
disinfection byproduct 
• Miscible with water and highly mobile in 
ground water 
• Identified in treated wastewater, 
causing concern in areas of water re-use 
• Highly carcinogenic - one in a million 
lifetime cancer risk at low ng/L 
concentrations 

•Sensitivity ? Efficient extraction from water using 
carbon based SPE 

? Chemical ionization MS 
? Large volume injection GC 

• Specificity ? MS/MS 
• QC ? Use deuterated nitrosamines as surrogate 
and internal standards 
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Environmental Issue Approach 
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Results
 

Precision and Accuracy Data for 
Nitrosamines in Multiple Water 
Matrices 
Fortified conc. 20 ng/L, N=6 for 
each matrix 

SPE on coconut charcoal is an effective way to extract and 
concentrate nitrosamines from drinking water. When this 
extraction procedure is combined with the analysis of extracts by 
GC/CI-MS/MS, the result is a method that is sensitive, specific, 
accurate and precise. 
This work resulted in the publication of USEPA Method 521. 
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Conclusions 

Lowest Concentration Minimum Reporting Level (LCMRL) range 1.2 -2.1 ng/L 
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• Emerging contaminants that 
include: Solvents, solvent 
stabilizers, fuel additives and 
their degradations products 
• Water solubility makes these 
contaminants highly mobile in 
ground water 
• 1,4-Dioxane has been used 
in large amounts as a 
stabilizer for degreasing 
solvents, which historically 
were discarded by land 
application 
• 1,4-Dioxane has a one in a 
million lifetime cancer risk of 
0.003 mg/L 
• t-Butanol (TBA) is a 
metabolite of the fuel additive 
methyl-t-butyl ether 

250 mL 
sample 

Coconut 
charcoal 

SPE 

Add surrogate 
analytes 

10-25 µL 
injection 

GC/MS 

•Sensitivity 

? Efficient extraction 
using coconut charcoal SPE 

•QC ? Use of deuterated 
internal standards and 
surrogates 

•Specificity ? GC/MS 

? Large volume injection 
GC/MS 

1,4 Dioxane and other Water Soluble Volatiles 

Elution with 10mL 
dichloromethane 

Add Int Std, 
transfer to 
AS vial 

Environmental Issue 
Approach 
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Results
 

Analyte Recovery - 250 mL Fortified Reagent Water (4 µg/L) Extracted on 
2g Coconut Charcoal, Eluted with 10 mL DCM, 20 uL injection, N=4 

Conclusions 
SPE on coconut charcoal shows 
promise as a potential technique for 
extraction and 
concentration of water soluble volatile 
compounds. Combined with large 
volume injection GC/MS, low µg/L 
reporting limits can likely be achieved. 
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NOTICE
 

Although this work was reviewed by EPA and approved for 
publication, it may not necessarily reflect official Agency 
policy. Mention of trade names or commercial products does 
not constitute endorsement or recommendation for use. 
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