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EPA method 8260

EPA method 624

EPA method 524.2

Surface and ground water as well as solid sample matrices

Wastewater samples
The procedures are very similar to 8260, however, the reported 
compound lists are somewhat different

Drinking water
The conditions used in this method enables a lower detection limit 
to be reached. This provides results that meet drinking water 
regulatory limits or MCLs

Volatile Organic Compound (VOC) Testing
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EPA 524.2 requires the use of purge and trap
Purge and Trap vs. Headspace Analysis for VOCs



EPA method 524.2 provides procedures 
and requirements for the quantitation
of VOCs in surface water, ground water, 
and drinking water by GC/MS

Four specific groups of VOCs
• Trihalomethanes (THMs) 

• Gases

• Aromatics

• Products of dehydrohalogenation

Dichlorodifluoromethane Methyl acrylate Toluene 1,4‐Dichlorobut‐2‐ene

Chloromethane Bromochloromethane trans‐1,3‐Dichloropropene Propylbenzene
Chloroethene Methylacrylonitrile Ethyl methacrylate 2‐Chlorotoluene

Bromomethane Tetrahydrofuran 1,1,2‐Trichloroethane Mesitylene (1,3,5‐
Trimethylbenzene)

Ethyl chloride Trichloromethane Tetrachloroethylene tert‐Butylbenzene
Trichloromonofluoromethane 1,1,1‐Trichloroethane 1,3‐Dichloropropane 1,2,4‐Trimethylbenzene

Ethyl ether 1‐Chlorobutane 2‐Hexanone 1‐Methylpropyl benzene

1,1‐Dichloroethene Carbon Tetrachloride Dibromochloromethane 1,3‐Dichlorobenzene
Acetone 1,1‐Dichloropropene 1,2‐Dibromoethane p‐Cymene (4‐Isopropyltoluene)

Iodomethane Benzene Chlorobenzene 1,4‐Dichlorobenzene
Carbon disulfide 1,2‐Dichloroethane 1,1,1,2‐Tetrachloroethane 1,2‐Dichlorobenzene‐d4 (SURR)
Allyl chloride Fluorobenzene (ISTD) Ethylbenzene 1,2‐Dichlorobenzene

Methylene chloride Trichloroethylene m+p‐Xylene n‐Butylbenzene
Acrylonitrile 1,2‐Dichloropropane o‐Xylene Hexachloroethane

trans‐1,2‐Dichloroethylene Dibromomethane Styrene 1,2‐Dibromo‐3‐chloropropane
Methyl tert‐butyl ether Methyl methacrylate Tribromomethane Nitrobenzene
1,1‐Dichloroethane Bromodichloromethane Isopropylbenzene 1,2,4‐Trichlorobenzene

2,2‐Dichloropropane 2‐Nitropropane p‐Bromofluorobenzene
(SURR)

1,1,2,3,4,4‐Hexachlorobuta‐1,3‐
diene

cis‐1,2‐Dichloroethylene cis‐1,3‐Dichloropropene Bromobenzene Naphthalene
2‐Butanone 2,2‐Dimethoxybutane 1,1,2,2‐Tetrachloroethane 1,2,3‐Trichlorobenzene

Propanenitrile Methyl Isobutyl Ketone 
(MIBK) 1,2,3‐Trichloropropane

US EPA Method 524.2
VOCs in Water

80 target compounds
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Parameters for GC, MSD, and P&T Necessary for Success

Hardware:
• GC/MS system coupled with a purge and trap (P&T) concentrator,

and a liquid vial autosampler

MS Tuning:
• BFB Autotune

Software tools to streamline:
• Quantitation method development
• Data processing
• Reporting
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x 0.18 mm

US EPA Method 524.2
Instrument Configuration Consumables:

• 1.0 mm inlet liner (5190-4047)
• DB-624UI, 20m x 0.18 mm x 1μm column

(121-1324UI)
• 6 mm diameter stainless steel drawout lens 

(G3163-20530)

6

6 mm Drawout 
Lens

Split Ratio 150:1
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MassHunter Quantitative Analysis in 
Environmental Quant Mode
(EnviroQuant)

A stand-alone Tune Evaluation app
(installed automatically with 
MassHunter Quantitative Analysis)

7

Tune Evaluation: Meeting BFB Tune Check Criteria

For more information: Agilent application note 5991-0029EN

EPA 524.2 requires that the spectrometer must produce 
a mass spectrum that meets all criteria in Table 3 when 
25 ng or less of 4-bromofluorobenzene (BFB) is 
introduced into the GC. 

BFB
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MassHunter Quantitative Analysis in 
Environmental Quant Mode
(EnviroQuant)

8

Tune Evaluation: Meeting BFB Tune Check Criteria

For more information: Agilent application note 5991-0029EN

BFB
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MassHunter Quantitative Analysis in 
Environmental Quant Mode
(EnviroQuant)

A stand-alone Tune Evaluation app
(installed automatically with 
MassHunter Quantitative Analysis)

9

Tune Evaluation: Meeting BFB Tune Check Criteria

For more information: Agilent application note 5991-0029EN

BFB
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Total Ion Chromatogram of Method 524.2 50 µg/L Standard,
ISTD and Surrogates (5 µg/L)

80 target compounds
2 surrogates
1 ISTD

GC column DB-624 UI
PN 121-1324UI
20 m x 0.18 mm x 1 µm



Setting up EPA 524.2 Analysis with MassHunter 

1. A VOC standard was analyzed and the deconvoluted spectra were searched 
against the NIST spectral library for compound identification
using MassHunter Unknowns Analysis
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Setting up EPA 524.2 Analysis with MassHunter 

1. A VOC standard was analyzed and the deconvoluted spectra were searched 
against the NIST spectral library for compound identification
using MassHunter Unknowns Analysis

2. A user library was created using MassHunter Library Editor.
It included the identified compounds with their retention times and deconvoluted 
spectra
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Setting up EPA 524.2 Analysis with MassHunter 

1. A VOC standard was analyzed and the deconvoluted spectra were searched 
against the NIST spectral library for compound identification
using MassHunter Unknowns Analysis

2. A user library was created using MassHunter Library Editor.
It included the identified compounds with their retention times and deconvoluted 
spectra

3. A quantitation method was created from the user spectral library using the 
compound information and retention times included in the library using 
MassHunter Quantitative Analysis

4. Real-world samples were analyzed with the quantitation method.
Spectral deconvolution allowed for confirmation of compound identifications. 

The concentration of the VOCs in the real-world sample was determined 
against the initial calibration
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Analyze a calibration standard with Unknowns Analysis against the NIST library
Step 1: Analyzing a Standard

Sample

Librarysearch against NIST
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Analyze a calibration standard with Unknowns Analysis against the NIST library
Step 1: Analyzing a Standard

Sample

Library search against NIST
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Analyze a calibration standard with Unknowns Analysis against the NIST library
Step 2: Creating a Spectral Library

Review search results

Deconvoluted spectrum

NIST spectrum

Apex spectrum
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Analyze a calibration standard with Unknowns Analysis against the NIST library
Step 2: Creating a Spectral Library

Review search results

Deconvoluted spectrum

NIST spectrum

Apex spectrum
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Export deconvoluted spectra to the Library Editor and review
Step 2: Creating a Spectral Library
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New method from acquired scan data with library search
Step 3: Creating Quantitative Analysis Method
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Define ISTD and surrogates
Step 3: Creating Quantitative Analysis Method
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Add target deconvolution (optionally)
Step 3: Creating Quantitative Analysis Method
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Create calibration levels from the analyzed calibration standards
Step 3: Creating Quantitative Analysis Method
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Create calibration levels from the analyzed calibration standards
Step 3: Creating Quantitative Analysis Method
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Create calibration levels from the analyzed calibration standards
Step 3: Creating Quantitative Analysis Method

The method is ready to analyze calibration standards and samples



ICAL Review in MassHunter Quantitative Analysis 10.1
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Calibration table

Quantifier Qualifiers

Deconvoluted
spectrum

Library
spectrum

Calibration curve



79 compounds out of 80 met the EPA criteria of less than 20% RSD with linear calibration
A quadratic fit with R2 of 0.9963 was used for iodomethane 
The %RSDs for the internal standard and surrogate compounds introduced by the AQUATek
LVA were <5% RSD
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0.25–50 µg/L for 68 compounds (85%)
0.50–50 µg/L for 74 compounds (93%)

Initial Calibration (ICAL)



8 trials at 0.25 µg/L for 66 compounds
For the compounds with higher reporting limits – 8 trials at 0.5 and 1 µg/L

MDLs in pg level
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Method Detection Limits (MDLs)
<0.10 µg/L for 58 compounds (73%)
<0.15 µg/L for 66 compounds (83%)
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MDLs for Gases
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Tested tap water sample from Eastern Pennsylvania: MassHunter Quantitative Analysis
US EPA Method 524.2: Real World Samples

Identified compounds sorted 
by the library match score 

Trichloromofluoromethane
- component

Total ion chromatogram (TIC)
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Tested tap water sample from Eastern Pennsylvania: MassHunter Quantitative Analysis
US EPA Method 524.2: Real World Samples

Concentration

Trichloromofluoromethane
- component

Total ion chromatogram (TIC)



VOCs found:
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Tested tap water sample from Eastern Pennsylvania: MassHunter Unknowns Analysis

TIC

US EPA Method 524.2: Real World Samples



Trichloromonofluoromethane Found in a Tap Water Sample from 
Eastern Pennsylvania: Review in Unknowns Analysis
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Apex spectrum

Deconvoluted spectrum

Library spectrum



Trichloromonofluoromethane Found in a Tap Water Sample from 
Eastern Pennsylvania: Review in Unknowns Analysis
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Apex spectrum

Deconvoluted spectrum

Library spectrum
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VOCs found in a tap water sample from four sources in Pennsylvania
US EPA Method 524.2: Real World Samples



Summary

The software tools offer simple and rapid means to streamline quantitation method development, data 
processing, and reporting for the EPA 524.2 Method via:

• Built-in software tools for BFB tune check evaluation

• Creating user library of VOCs with deconvoluted spectra and retention times

• Creating a quantitation method from the user spectral library 

• Analysis of the real-world samples using spectral deconvolution

ICAL was performed over the range of 0.25 to 50 μg/L

Several VOCs were identified and quantified in real world tap water samples at concentrations 
varying over the range of 0.3 to 14.1 μg/ L, in many cases much lower than current EPA 524.2 MCLs
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EPA Method 524.2 with Agilent 8860/5977B

Application note 5994-0833EN

• Demonstrated applicability of an Agilent 
8860/5977B GC/MSD system coupled with
a Teledyne Tekmar Lumin purge and trap 
(P&T) concentrator, and an AQUATek LVA 
(liquid vial autosampler)

• ICAL range 0.25–50 µg/L

• MDLs in ppt levels

• Deconvoluted spectra for compound 
identification

• Several VOCs were identified and 
quantified in real-world drinking water 
samples 
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Thank you!
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