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An Equipment Manufacturer’s Perspective 
on Regulatory Guidance and Ambiguity

on PFAS in Groundwater Sampling 



Why do we use Teflon®?

• Groundwater sampling equipment, including pumps, bailers, tubing 
and other components, have historically been manufactured using 
Teflon* and other fluoropolymers due to its many advantageous 
properties:

– Chemically inert

– Non-reactive

– Highly resistant to sorption and leaching of common groundwater contaminants

– No leachable matrix components (well, okay, PFAS, but no VOCs, SVOCs, etc.)

– Very low gas permeability

– Very high temperature resistance

– Very high working pressures (tubing, bladders, seals)

– Extremely good flex properties for moving parts (e.g., bladders, seals)

*Teflon® is a registered trademark of the Chemours company (formerly DuPont) and refers 
to a range of fluoropolymers, the best known of which is polytetrafluoroethylene (PTFE)



What about PFAS? 
Addressing the materials issues

• There is concern that sampling for PFAS using sampling 
equipment manufactured from fluoropolymers (e.g., Teflon, 
PTFE, ETFE, FEP) could result in sample contamination

• Recommendations or requirements in regulatory guidance 
documents, SOPs and “fact sheets” from industry 
organizations to avoid the use of all fluoropolymers have been 
based on an abundance of caution, and research continues to 
determine which materials can be safely used

• Manufacturers of sampling equipment and components such 
as plastic tubing are challenged with finding alternate materials 
that can meet performance requirements while meeting needs 
for both PFAS sampling and other organic compounds



“A common trend in many PFAS sampling documents is to completely 
prohibit the use or even the presence of suspected items on a project site 
undergoing PFAS sampling.”

“A conservative PFAS sampling guidance should include testing procedures 
to evaluate whether a material suspected of  containing PFAS presents a risk 
of cross contamination.”

Some examples…



“The materials of construction…. 

should be free from 

polytetrafluorethylene (PTFE) or 

ethylene tetrafluoroethylene (ETFE) to 

the maximum extent practicable. 

From NGWA, March 2018

Some examples, continued





From Per- and Polyfluoroalkyl Substances (PFAS) Sampling Guidelines, CALIFORNIA STATE WATER 
QUALITY CONTROL BOARD, March 2019. https://www.waterboards.ca.gov/water_issues/programs/pfas/



What are my options?

• Examples of alternate materials offered in guidance 
documents all have some limitations:

– HDPE isn’t as strong and flexible as PTFE and FEP – cycle life testing 
on HDPE  bladders showed 1,500 – 3,000 cycles to failure, equal to 1-2 
years of use for dedicated pumps (PTFE = 200K cycles, 100-200 years 
use)

– Polypropylene is rather inflexible and tends to take a set when used for 
materials such as tubing, making it difficult to impossible uncoil, 
especially in cold weather

– Silicone rubber is flexible but has a high capacity for sorption of organics

– Vinyl (Tygon or flexible polyvinyl chloride) is made flexible through the 
use of phthalate plasticizers that will leach into samples, also absorbs 
organics

– Alternatives to Viton (FKM), such as nitrile rubber, often leach other 
organic compounds  - QED testing of nitrile showed up to 10,000 µg/l 
carbon disulfide



Is there actually PFAS in my Teflon?

• Not all fluoropolymers will leach PFAS into groundwater samples

• The only way to be certain that sampling equipment is PFAS-free is 
through material testing and analysis

• QED testing has shown that PTFE pump bladders and seals and 
FEP tubing have tested to be free of PFAS based on the lowest 
available laboratory reporting limits

• Manufacturers of sampling equipment and components such as 
plastic tubing are challenged with finding alternate PFAS-free 
materials that can meet engineering performance requirements while 
also meeting sampling program needs for other organic compounds 
such as fuels and solvents (VOCs and SVOCs) without sample bias 
or contamination

• Portable and dedicated sampling pumps and passive sampling 
systems are available that are entirely PFAS-free and Teflon-free



From Perfluorocarboxylic Acid Content in 116 Articles of 
Commerce, EPA/600/R-09/033,  March 2009

Some early research studies of common commercial 
and consumer products show PTFE thread tape and 
“pipe dope” as likely sources of PFAS



Peristaltic Pumps
• Fits any well diameter, including small 

direct-push wells and multi-level 
systems

• Suction lift limited to 20 - 26 (6 – 8m) 
feet water depth, including drawdown

• Flexible elastomeric tubing, such as 
silicone, is required at pump head but 
can be attached to other non-
fluoropolymer tubing materials such as 
HDPE & LDPE

• While peristaltic pumps are often cited 
as less accurate for gas sensitive 
parameters (e.g., VOCs, metals), PFAS 
are not volatile and quite stable in 
water, so no sample bias is expected

Battery-powered peristaltic pump

AC-powered peristaltic pump



Electric Submersible Pumps

AC-voltage pump, 
control box and 
generator

• Fit into 2-inch (50mm) well casings

• Sampling depths up to 275 feet (84m) 
for AC-voltage pumps and    50 – 200 
feet (15m - 60m) for DC-voltage pumps

• Greater depths for DC pumps using 
drop tube inlet where water depth <150’

• May not work where guidance or 
GWSAP for PFAS sampling prohibit use 
of Teflon (fluoropolymers) - many 
electric pumps have PTFE motor seals, 
PTFE wear parts and ETFE-coated 
motor cable

• Testing for PFAS in Grundfos Redi-Flo2 
(DiGuiseppi, et al., 2014) showed PFBA 
detection (>100 ng/L) – most likely 
source is ETFE (Tefzel®) wire insulation. 
QED testing of ETFE tubing detected 
PFBA at 750 ng/L

DC-voltage pump and control box



ETFE Tubing, 24 hour minimum soak test



Air-Powered Bladder Pumps
• Designs are available to fit well as small as 

0.5” well casing and multilevel tubing wells

• Sampling depths to 1,000’ (300 m) lift, even 
greater depths with drop tube inlets

• Wide range of material choices (PVC, 
stainless steel, poly) to match contaminant 
chemistry and background water quality –
BUT – dedicated pumps historically use 
PTFE bladders, which can’t be used under 
some sampling plans

• Portable and dedicated pumps are available 
with HDPE & LDPE bladders, but these 
often don’t have the long bladder life typical 
of PTFE bladders and are designed to be 
replaced frequently, which defeats the 
purpose of a dedicated system

Dedicated Bladder Pumps

Portable Bladder Pumps



QED Sample Pro® PFAS-Free/Teflon-free 
Portable Bladder Pump Sampling Systems

PFAS-Free

PFAS-Free



WELL WIZARD ® 

Zero™and Clear™

● Well Wizard Zero models are constructed entirely from non-fluoropolymer 
plastics that have been tested and certified to be PFAS-free

● Well Wizard Clear models will use the same components but retain the 
PTFE bladder for very low level organic testing - also tested PFAS-free

● QED’s industry-first HDPE twin bonded tubing meets all PFAS sampling 
program requirements and has been tested for PFAS, VOCs and SVOCs

● Models available to sample to 600 feet depth (300 PSI pressure) and can 
sample to nearly unlimited depths using drop tube inlet systems

● Available November – December 2019



Snap Sampler®

• Much simpler to design without any fluoropolymers  - few to no moving parts

• Polyethylene Diffusion Bag (PDB) won’t work for PFAS – will not equilibrate

• Whole water samplers can work if sample volume requirements are met

• Some available without any fluoropolymers, but testing is still recommended to 
ensure that no PFAS can leach from materials used

Passive and No-Purge Samplers

PDB Sampler



Zero™

● All components tested for PFAS

● Molded acetal “snap caps” with EPDM 
O-ring seals

● Passivated stainless steel center springs

● Distinctive white HDPE liner bottle caps 
for 125 mL and 350 mL poly bottles and 
white/blue septa caps for 40 mL VOA 
vials sealed in separate packaging

● Available November - December 2019



Sampling Equipment Recommendations
• Follow a common sense approach to the use of any materials and 

supplies – look for studies on PFAS content in materials and, when in 
doubt, either test your system or eliminate suspect materials

• For  new dedicated pump systems, portable pump systems and 
passive samplers, equipment blank testing can determine if they’re 
PFAS-free, or obtain certification from the manufacturer that the 
equipment and tubing has been tested and is PFAS-free

• For existing dedicated sampling systems, test in place for absence or 
presence of PFAS in samples before replacing any components

– Where results are ND in all wells, systems can be used (unless GWSAP 
or regulatory restrictions on existing materials exist)

– Where PFAS is detected in some or all wells, those wells can be sampled 
again using a known PFAS-free system to determine if source is the 
sampling system or if PFAS existing in the water

– When a sampling system shows PFAS, look for sources such as PTFE 
thread tape, gaskets or seals that could be eliminated or replaced with 
alternate materials
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