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Overview 
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• Challenges in the laboratory

• EPA 8081:

• Advantages of GC-MS/MS over GC ECD 

• How GC-MS/MS improves selectivity 

• Data examples including Method detection limits

• EPA 8270E

• Compliant tuning 

• Critical pair separation 

• Consolidating EPA methods:

• Single run covering multiple methods

• Helium saving technology 

• Single software across platforms 

• Conclusions



Challenges faced by environmental testing laboratories 
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Challenges

Rising costs of doing business 

Ensuring productivity is 

maintained on all assets

Ensuring regulations are followed 

Maintenance of multiple systems

For different methods 
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Modernizing workflows onto a common platform
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EPA 8270E

(SVOC’s)

EPA 625

(Base/Neutral/Acids)

Appendix IX

(OP Pesticides)

EPA 8081B

(OC Pesticides)

EPA 8082A

(PCB Congeners)

EPA 8082A

(Chlordane / 

Toxaphene)

EPA 8141B

(OP Pesticides)

Single Instrument 

Configuration

• Single platform for modernized workflow

✓ Same GC-MS/MS Platform

TSQ9610 NV-AEI 

TRACE 1610 GC w/ SSL

TriPlus RSH SMART or AS1610 Autosampler 

✓ Same Column 

TG-5SilMS 30 m × 0.25 mm ID x 0.25 μm

w/ 5 m × 0.25 mm ID GuardGold

✓ Simplified software, operation, data processing and 

reporting

Chromeleon 7.3.2

✓ Flexibility to choose how and where to run your 

samples

EPA 8082A

(PCB Aroclors)



Single platform and configuration
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• Safer Lab Hardware

• No more ECDs

• Forget about licensing fees, training, and safety concerns

• Modern Methods

• Ditch the dual column methods

• Reduce consumables cost and complexity

• Faster calibration, analysis, and data processing

• Optimized each SVOC method for seamless method transfer

• Confident Results

• Fast, confident identification at ppb sensitivities
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Improving Productivity through Data Quality
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Study of EPA 8081 on GC-ECD versus GC-MS/MS

• Single Column 

• MS/MS Detector

• Dual Column  

• Dual Detector
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Improving Productivity through Data Quality
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Interference on GC-ECD

• Leads to systematic errors

• Biases

• Can raise LODs

• Reduce signal/noise
Selectivity to resolve interferences

on TSQ 9610

• MS mass filtering to target specific 

precursor ions

• Fragmentation 

• MS mass filtering of product ions

• All yields higher selectivity than ECD, 

reducing LODs, and increasing S/N



How does GC-MS/MS generate better data?
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• Sensitivity in SIM (Selected Ion Monitoring) 

Single Quadrupole Detection Triple Quadrupole Detection

• Sensitivity and Selectivity in SRM (Selected Reaction Monitoring) 

SIM on m/z 182



Improving Productivity through Data Quality
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• Retention Time on two columns of different phase • Retention Time

• Unique Quantitation Ion

• Unique Confirmation ion(s)

• Ion ratio (Quantitation to Confirmation ion(s))

• Library Match in Full Scan

Conventional Detector Confirmation Mass Spectrometer Detector Confirmation

Methoxychlor
Methoxychlor



EPA 8081B Chromatography  
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TimedSRM 



EPA 8081B Method detection limits  
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10 replicates for Aldrin at 0.5 µg/L
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EPA 8081B Lowest calibration point 
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Solvent blank BHC at 0.5 µg/L



EPA 8270E: Built in tuning compliance 
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EPA 8270E: Built in tuning compliance 

14 andy.fornadel@thermofisher.com | 8 August 2024



EPA 8270E: Built in tuning compliance 
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EPA 8270E separation of structural isomers
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EPA 8270E Critical Pair Resolution

Isomers must be at least 50% resolved on the mid-point of the ICAL

• Benzo(a)anthracene and 

Chrysene

• Benzo(b)fluoranthene and 

Benzo(k)fluoranthene

• Phenanthrene and 

Anthracene
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Consolidating methods Improving Productivity
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• Consolidate methods into single injection

• In some cases, common SVOC workflows can be consolidated into a 

single injection

• 336 SVOCs analyzed in a single run

• PCBs, pesticides, and PAHs/Phenols

Better results, less time

Timed SRM
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Combining EPA methods Improving Productivity
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• Unambiguous results for known and unknowns

• GC-MS/MS provides equivalent or better data than GC-

ECD without the challenges

• Positive identification in a single run

• Better data reduces time spent on data review

Better results, less time

Calibration curve for heptachlor
Comparison of 60 ppb analytes using ECD (left) and MS (right)

Calibration results from 1-60 ppb using TSQ 9610 (left) and 1 ppb check (right)
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Sustainable operation 
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• A unique solution for reducing helium usage, conversion to 

hydrogen

• Conserve carrier gas during analysis and standby

• Reduce helium consumption by up to 70% without revalidating methods

• Safely convert to hydrogen

Reduce carrier gas usage

Deltamethrin full scan spectra 

using He (top) and H2 (bottom)

PCBs analyzed using TSQ 9610 with 

HeSaver/H2Safer at 0.2 ng/mL, extending 

lifetime of He cylinder by ~4.5x
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Simplified data review: Single software 

Same Data Management Worflows for IC, LC, GC, and related MS workflows
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Graphical user interface, text

Description automatically generated
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https://www.thermofisher.com/uk/en/home/products-and-services/promotions/industrial/upgrade-chromeleon-software.html


Moving environmental methods to GC-MS/MS
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Modern GC design

• Unique modular injector and detector design

• Easy to use touch screen

• Real time instrument monitoring and video guides

NeverVent technology 

• Increasing instrument uptime  

XLXR detector 

• Extended dynamic range and lifetime 

Excellent sensitivity

8 x 1 fg on-column OFN injections 

with %RSD of 4.1%. IDL is 0.12 fg

Off–axis ion guide pre-filter 

• Eliminates the neutral noise

Software productivity tools

• Compliant ready software 

• SmartStatus and SmartTune

Sustainable operation
• Partnership with MyGreenLab

• Helium saving capabilities 

0 100 200 300 400 500 600 700 800 900

Proven robustness
• Over multiple applications 

900 continuous injection 

no maintenance 
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Conclusions
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• The modern laboratory demands the next generation of analytical capability

• Modernizing common SVOC workflows can be realized using the TSQ 9610 GC-MS/MS

• EPA 8270E, EPA 625, Appendix IX, EPA 8081B, EPA 8141B, 

• Covering SVOCs, organochlorine pesticides, organophosphorus compounds, PCBs

• Simplifies and accelerates routine operation for an increasingly stringent market

• Generate better data to reduce common challenges

• Improve sample throughput
• Automated sample preparation, faster calibrations and chromatography, single-run confirmation, unique features of TSQ 9610

• Streamline operations 
• Simpler training, fewer specialized operators, harmonized consumables and laboratory supplies, unified chromatography software (IC, GC, 

GCMS, LC, LCMS)

• Potential to consolidate of methods for multiple assays in a single injection

• Peace-of-mind for future operations as methods become more stringent
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Thank you
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