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PWC Fayetteville's Home Town Utility, https://www.faypwc.com/pfas-facts/

Per- and Polyfluoroalkyl Substances (PFAS) 
are used to make household products.
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Leachate

Landfill
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PWC Fayetteville's Home Town Utility, https://www.faypwc.com/pfas-facts/

Per- and Polyfluoroalkyl Substances (PFAS) 
are used to make household products that 
are discarded.
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⚫ Pooled Sample

⚫ From the central-
southern U.S.
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Analyze100 mL 
Leachate 

Mix Centr.

50 µL Extracted 

Internal Standard 

(EIS) 

SPE

Add 

Carbon 

Filter

50 µL Non-Extracted 

Internal Standard 

(NIS)
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Instrument Parameters
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LCMS-8060 Parameters LC Parameters

Nebulizing gas 3.0 L/min Delay Column
Nexcol PFAS Delay Column (50 

x 3.0mm,  5 µm)

Heating gas 15.0 L/min Analytical Column
Shim-pack Scepter C18-120 

Column (50 × 2.1 mm, 3 µm)

Drying gas 5.0 L/min Flow rate 0.4 mL/min

Interface Temperature 250 °C Mobile phase A
2mM Ammonium Acetate in 

Water

DL Temperature 200°C Mobile phase B Acetonitrile

Heat Block Temperature 300°C Column oven temperature 40 °C

Diluent Methanol with 4% water, 1% ammonium hydroxide and 0.625% acetic acid
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LC Gradient
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154 Injections
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Start
Calibration Curve 
• Based on EPA 1633A ranges
• Repeated 3X included blanks

Continuous Calibration Verification (CCV)
• Equivalent to Cal 4

Extracted Lab Controls
• Repeated 3x
• Consisted of

• Method Blank
• 2 LLC (Spiked 2x Cal 1)
• 2 MLC (Spiked Cal 4)
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Start

Leachate
• Consisted of

• Unspiked
• Spiked Low (Spiked 2x Cal 1)
• Spiked Mid (Spiked Cal 4)
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Injection Number
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(x1,000)
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EPA 1633A Acceptable Limits
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Leachate

Landfill
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Leachate

Landfill
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Extraction 
Process Efficiency 

Instrument 
Matrix Tolerance
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Matrix Effects
• Matrix (Ionization) Robustness/Resilience
• Matrix Compatibility
• Source saturation 

• Ion suppression/enhancement

Matrix Effects
• Co-extraction of interfering compounds
• Sorbent overload or breakthrough
• Incomplete washing

Instrument 
Matrix 

Tolerance

Extraction 
Process Efficiency 
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Matrix Effects
• Matrix (Ionization) Robustness/Resilience
• Matrix Compatibility
• Source saturation 

• Ion suppression/enhancement

Matrix Effects
• Co-extraction of interfering compounds
• Sorbent overload or breakthrough
• Incomplete washing

Instrument 
Matrix 

Tolerance

Extraction 
Process Efficiency 



Post-Extraction Dilution Process
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Instrument Matrix Tolerance: Evaluated by dilution of post-extraction filtrate.
• 2x & 5x dilution

Dilute 
Filtrate

Extraction 
Process Efficiency 

Instrument 
Matrix Tolerance*
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• Instrument Matrix 
Tolerance is not the 
issue.
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• Instrument Matrix 
Tolerance is not the 
issue.
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𝐴𝐸𝐼𝑆
𝐴𝑁𝐼𝑆

= 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦
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• EIS extraction 
efficiency < 100% 
for Lab Control
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• EIS extraction 
efficiency < 100% 
for Lab Control

• EIS extraction 
efficiency is 
reduced further in 
leachate

• NIS is stable



Area EIS & NIS Ratio
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𝐴𝐸𝐼𝑆
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Area of Extracted Internal Standards

Analysis of Per- and Polyfluoroalkyl Substances (PFAS) in Leachate by EPA Method 1633A Using LC-MS/MS; 
NEMC 2025

32

Sample Complexity 
increases: Extraction 
Efficiency decreases



Extraction 
Process Efficiency

Pre-Extraction Dilution Process
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Extraction Process Efficiency: Evaluated by dilution of leachate pre-extraction.
• 2x & 5x dilution

Instrument
Matrix Tolerance*

Dilution  → + EIS



Pre-Extraction Dilutions EIS Impact
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• Extraction efficiency is an 
issue.



Dilutions Comparison: EIS Impact
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Post-Sample Prep Extraction
• Evaluates Instrument 

Matrix Tolerance 
• not the issue

Pre-Sample Prep Extraction
• Evaluates the Efficiency 

of the Extraction 
Process

• is a concern 



Effects of Dilution on Quantitation of Native PFAS 
in Leachate Sample
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⚫ Crucial to isolate the reason for bad recovery to ensure accurate results.
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⚫ Crucial to isolate the reason for bad recovery to ensure accurate results.
⚫ Instrument Matrix Tolerance: not an issue.

⚫ Extraction Process Efficiency: decreases with increased sample matrix complexity
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