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The chemical, N-nitrosodimethylamine
(NDMA), has been identified as a
probable human carcinogen by the
U.S. Environmental Protection Agency.
The general population may be
exposed to NDMA from various path-
ways, including inhalation (air) and
ingestion (food and beverages). 

More recently, NDMA has been
detected in potable water, recycled
water, and wastewater. Because no
approved testing methods are avail-
able for NDMA, relatively few labora-

tories are currently performing analy-
ses for NDMA and other nitrosa-
mines, thus leading to relatively high
analytical costs.

Objectives
The goals of this project were to eval-
uate, refine, and develop multiple
methods for NDMA analysis, and
where applicable, determine how well
these methods were able to detect
other nitrosamines. 

Although low-level detection limits
are important considerations for devel-
oping these methods, another pur-
pose of this project was to evaluate
the performance of multiple methods
when applied to a variety of water
matrices. Methods achieving the
anticipated drinking water detection
level requirement (~2 ng/L) in pristine
waters may not be capable of detect-
ing to such a low level in other matri-
ces (e.g., wastewater). 

An additional project goal was to
evaluate the capabilities of nitrogen
(N)-selective GC (gas chromatography)
detectors (i.e., the nitrogen-phospho-
rous detector (NPD) and nitrogen
chemiluminescence detector (NCD))
and compare these detectors to cur-
rently used mass spectrometer (MS)
detection systems. 

The alternative extraction and detec-
tion methods should offer options for
laboratories to use for nitrosamine
analysis, which should lead to lower
costs.
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Benefits
This research makes significant
strides toward standardizing NDMA
testing methods. Existing methods
were examined and the relevant fac-
tors refined in order to optimize the
absolute recoveries for NDMA and
other nitrosamines. This research
also developed modified viable test-
ing methods that were validated
through an extensive round-robin
process. All laboratory procedures
are documented in detail.

Highlights
The methods examined in this 
study are derivations or refinements
of existing methods and included
liquid-liquid extraction (LLE) and
solid-phase extraction (SPE) tech-
niques.
The methods examined and refined
from this research all measure
lower levels of nitrosamines.
Four different water matrices were
analyzed: potable, RO effluent, sec-
ondary effluent, and tertiary efflu-
ent. 
Tests performed comparing the
alternative detectors to GC/MS
quantitation showed that as devel-
oped, the GC/MS can currently pro-
vide for the lowest detection limits. 
This is believed to be the first study
to document the occurrence of
nitrosamines other than NDMA with
verification by a suite of analytical
methods. 
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About the Foundation
The mission of the WateReuse Foundation is
to conduct and promote applied research on
the reclamation, recycling, reuse, and desali-
nation of water. 
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