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Why so complicate

1. PFAS are complex analytes with unus
properties.

2. _BRAS-RQyve inferesting peculiaritie
of distribution in the environment.

ur sampling supplies and equip
e sources or have “active” surfac

aboratory best practices and quality
assurance are needed.

There is a fension between standardization
of methods vs. changes that could result in

Improvement.
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Basis for this presen’rm

» Past and present PFAS studies in the U
> DOD, USEPA, and States (DE, NJ, V

s Nomtering & occurrence studies
> Comprehensive fate & fransport (

Biodegradation and effects of mix
mpling protocols by Jerry Casile & ers
aboratory method development by James Gray

USGS PFAS Collaboration workgroup




1. PFAS are complex anal
unusual properties.
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» Repulsion, not just sorption.
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1. PFAS are complex anal
unusual properties.

» Don't fit traditional
Koc-based sorption
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https://www.sciencedirect.com/scien
‘Dii/80147651317300222
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1. PFAS are complex anal
unusual properties.

» Long-chain (6 or more carbons)

» perfluoroalkyl carboxylic acids (PFCASs) with =28 carbons, |
» perfluoroalkane sulfonates (PFSAs) with 26 carbons, inc

M-(.EFI—I\XS) and perfluorooctane sulfonic aci

hort-chain (< 6 carbons)

Point & W eccyprass || “The number of PFAS compounds that might

non-point g -
sources B PEPrOPrA ("GenX”) be a cause of concern is thought to be in the

e —| hundreds and continues to grow.” Since the
0 200 400 60 800 phase-out of PFOA and PFOS, companies
PFAS Concentration (ng/L) | have shifted to short-chain PFAS such as

5 GenX, which is now a significant concern in
£ ¢ g OB | Hooroenemics) the Cape Fear Watershed in North Carolina.

Manufacturer
PFPrOPrA (“GenX”) -- https://lwww.asdwa.org/pfas/

Sun and others (2016) -
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2. PFAS have infteresting

peculiarities in terms of distribution




2. PFAS have infteresting
peculiarities in terms of distribution
INn the environment.

» Major sources of PFAS compounds |
__Indgsidal and municipal wastewateisiie
plants (WWTPs), fire-fighting iIncide Risyi

reas, and landfills (Eschauzier et al., 2012 VARKE!
ndschuh, 2014; Hu et al., 2016)

INT releases vs. areal releases vs. NnOApoint

oncenftration thresholds relevant to human
heath are very small: USEPA lifetime health
advisory level for PFOS and PFOA (8-carbon

homologues) is 0.070 pg/L




2. PFAS have infteresting
peculiarities in terms of distribution
INn the environment.

» Spills can have high concentrations

MINN.

United Statel
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Contaminants that emanate from a point source:
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Presenter
Presentation Notes
An exponential or logarithmic distribution, reflects a contaminant distribution that is similar to a dartboard, with vastly large areas of lower values (and nondetections), and just a small center with the highest values. Detection limits are important. (How much “pink” before we can see it?) 
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Presenter
Presentation Notes
When we blindly sample a dartboard, there is a chance of us missing the center entirely, even if the spatial distribution is robust. For studies with a targeted sampling design, data from initial rounds of sampling would guide site selection for subsequent rounds of sampling.


3. Our sampling supplies O'

equipment can be sources or
have “active” surfaces.

» Repulsions and attractions, not just

pMOTENAs~that can sortb PFAS
» Glass
Low-density polyethylene (LDPE) pl

Polypropylene (depending on chain length of
the molecule)

Most commonly used filters use these materials.
» Cenftrifugation vs. filtering to remove parficles.




3. Our sampling supplies O'

equipment can be sources or
have “active” surfaces.

» Materials that can leach PFAS
_—~FlU8ropolymers: Teflon, PTFE, FEP, e

» Anything with “fluoro™ in its name.
Any material that sorbed PFAS and

nk water and reagents should be
nd freshly opened.

» Fisher “Optima” LC/MS-grade blank water

» If in doubt, test if.

AS-free




3. Our sampling supplies O'

equipment can be sources or
have “‘active” surfaces.
» Protocols in the literature

_—~USEPA-Method 537 & USEPA Techn
» DOD (https://www.denix.osd.mil/army-pfas/h

States (for example, Massachusetts
NGWA, ITRC, TetraTech, efc.



https://www.denix.osd.mil/army-pfas/home/

3. Our sampling supplies a
equipment can be sources or
have “active” surfaces.

» Waterproof items — clothing, bootfs, ifi€@

_fabresdn vehicles, waterproof labe

New clothing / washed with fabriclSofies

rsonal care items — Some cosmen
pellant, sunscreen.

nwashed hands

What's in contact with the sample?




Materials that can be use

» Stainless steel, brass, copper
» HDPE plastic, silicone

» Nifrile or polyethylene (for gloves)

»-Benneffpump (as produced)

Copper wbing
| —— ‘ hie)
sample

— It Aac
potfles

cuUuodDie

Tufflite adapter
(disposable)

Stainless-steel
Swagelok fitting
(reusable)

HDPE tubing
(disposable)



4. Laboratory best practic
quality assurance are neede

» Field QC
» Equipment blanks for supplies and miGIEH@ISNe!

__—eembinations thereof)

blanks for characterizing the frequency and
magnitude of the contamination.

» Replicates and spare samples are particularly
Important when working in difficult matrixes, such
as wastewater effluent, sediment, or tissue.




4. Laboratory best practic

quality assurance are neede!|.

» Laboratory Practices
» Method in development at USGS Nay

Wbora’rory (NWQL) for >20

» LC/MS/MS with negative electrospr
conditions (Agilent 6495 triple-quad

lan to use weak-ion-exchange (WA

All consumables are polypropylene or similar plastic
(ho PTFE or glass). Removed all PTFE tubing from LC
flow path, replaced with PEEK or stainless steel

» Eliminated filtration — Using centrifugation for

particle removal




4. Laboratory best practic
quality assurance are needed.

» Laboratory Practices
» New NWQL method will be extensively te

aniloble for USGS studies.

» Weber & ofthers (ES&T 2017) method use
study

Photo credit:
Denis LeBlanc, USGS



5. There is a tension betwe
standardization vs. changes
could result In iImprovement.

» Monitoring for regulatory complian GEEAISENGIDS
__aRe=-methods approved by the re JEICIOIASHIINE
» USEPA Method 537 from a laboratory accre@iieSNonUEIR:

» Department of Defense (DOD) PFAS labord
program

odifications of EPA 537 for addifiond
ompounds, etc.

A is not aware of a standardized description of the modified methods, nor is the Agency
aware of studies that have validated the performance of these modified methods across
multiple laboratories. Therefore, EPA cannot address the performance of “Modified Method
537" in a general manner. If you are considering using a modified method 537 to analyze a
sample, EPA recommends that you evaluate its appropriateness relative to your goals for the
data and data-quality objectives.”

at

atrixes,




5. There is a tension betwe
standardization vs. changes
could result In iImprovement.

» Modifications of EPA SW 846 Metho
pONSSCamys. selected-ion monitori
[otal organic fluorine (TOF)

at

to balancee
se a combination of multiple methods.

Ensure that the laboratory provides sufficient QC
(e.g., use of isotopically labeled standards, efc.)

» Use field QC to supplement the laboratory QC.



Thank youl!
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