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Homeland Security
Drinking Water a Public Safety Concern

“Homeland security is a current issue and deliberate contami-

nation, terrorist attack, of the drinking water supply is a

major concern.”

. Homeland Security Presidential Directive / HSPD-9

Introduction

The EPA Region 5 Chicago Regional Laboratory (CRL) is
championing an initiative to develop a robust and compre-
hensive monitoring protocol for drinking water quality in re-
sponse to catastrophic events, intentional or unintentional.
Routine drinking quality monitoring is the long term objec-
tive.

EPA Region 5 Chicago Regional Laboratory and Waters
Corporation have formed a Cooperative Research and De-
velopment Agreement (CRADA) to build an LC-ESP library
for deleterious organics. Currently, no transferable LC-ESP
MS libraries are available, but GC/MS libraries (e.g.
Wiley, NIST) are in widespread use.

This LC-ESP MS Library would provide laboratories with a
tool to tentatively identify specific deleterious organics ana-
lytes in drinking water, or other environmental waters.

There are 280 deleterious organic analytes listed by the
EPA as being of concern. They include commonly used ag-
rochemicals, pharmaceuticals, and drugs of abuse, divided
into 4 toxicity grouping. Groupings 1 and 2 are under de-
velopment.

The appropriate strategy is a high resolution liquid chroma-
tographic screening method with ESP MS. UPLC technol-
ogy, with its 1.7 um column particles, offers high through-

The MS/CID and MS/MS
Dual Strategy for ESP Spectra

Traditional LC/MS/MS methods have been published for
various multi-analyte subsets because its specificity and
sensitivity, and ability to detect non-UV active analytes.
The analyte identification is based upon specific analyte
MS transitions and analyte retention time; but, this ap-
proach requires the use of a tandem quadrupole instru-
ment.

This high resolution UPLC approach provides the addi-
tional capability for a single quadrupole MS instrument to
generate ESP analyte spectra along with retention time for
identification similar to a tandem MS/MS instrument.

MS Criteria for Library Spectra

For a single quadrupole instrument, the cone voltage is in-
creased, called collision induced disassociation (CID), to
cause the analyte to fragment into its product ions. The
cone voltage is designed, using infusion of a 1 ppm stan-
dard in mobile phase, to give an analyte, precursor ion
[M+H]" or [M+NH,]", response at 10-25% the response of
its major fragment, product ion, and if possible yield 2 or
more product ions.

The full scan analyte spectra from 65 to 800 amu was ac-
quired during a chromatographic run using a 1 ppm stan-
dard. The reagent blank spectra is subtracted out elimi-
nate any variances due to DI water quality. This analyte
ESP spectra and its retention time are entered into the li-
brary. Now analyte identification is similar to tandem
analyte ESP spectra.

Figure 1: Example of MS 7/ CID

Multi-Analyte UPLC/MS/MS Method

System™:  Waters ACQUITY UPLC™ System with
Quattro micro” API Triple Quadrupole,
or with ZQ" Single Quadrupole

Column:  Waters ACQUITY UPLC™ BEH C_,,

2.1 x 100 mm, 1.7 um

Buffer A: 5% AcCN /7 5 mM NH,HCO,,

pH 10 with NH,OH
Solvent B:  95% AcCN / 5 mM NH,HCO,, pH 10

Flow: 300 pL / min
Col Temp: 30°C
Gradient:  Hold at 100% A for 0.5 min
Linear Grad to 100% B over 10 min
Hold at 100% B for 2 min
Re-equilibrate for 5 min
Inj Vol: 20 uL depending on LOQ requirements
lonization:  +ESP
Data Proc:  Waters MassLynx", ver 4, with

Chromalynx, QuanLynx, TargetLynx Options

*Mention of Vendor Brands by the EPA Does Not Constitute Endorsement

MS/MS Criteria for Library Spectra

For an MS/MS instrument, the cone voltage of MS1 is de-
signed, using infusion of a 1 ppm standard in mobile
phase, for greatest [M+H]" or [M+NH,]" response. The
collision energy is determined giving a precursor response
at 10-25% of the major product ion(s); analogous to MS/
CID. The resulting analyte product ion spectra was ac-
quired during a chromatographic run using MS/MS prod-
uct ion functionality, and analyte retention time entered into
the library. Analyte specific MS conditions are given be-
low.

Example of Analyte Specific MS
And MS/MS Settings

UPLC™ Technoloqgy
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Current Status

The ESP Libraries currently have 100 deleterious analyte
spectra which have been evaluated by several laborato-
ries. The above buprofenzin MS/CID was scanned under
a single, non-optimal cone voltage and still a first-hit li-
brary match was obtained. However, it is best to use the
optimal settings for improved spectral match.

As in the case of MS scanning and library matching, MS/
MS analysis will yield a confirmatory match if the scan-
ning functions are tuned to the optimum settings, as given
in the Library System, for particular analytes. Upon further
confirmation via MS/MS, three levels of screening and
identification data are now available:

(1) chromatographic retention time
(2) full scan mass spectrum
(3) product ion scan mass spectrum

Hence, the strategy using high-resolution UPLC/MS and
UPLC/MS/MS library matching allows for a facility to
screen for deleterious analytes, and incorporates present
and future technologies. Analogous to the evolution from
GC packed columns to GC capillary columns.
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