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BREAKING BAD


A class of chemicals causing developmental effects to fetuses and infants,
cancer and impacts to liver, thyroid, immune system and cholesterol changes



Toxicologists still struggling to determine how the chemical class causes
problems in the body



Certain compounds in the class have been found in the blood of the general
population in all geographic regions of the United States



This class of chemicals may pose a risk to human health at concentrations as
low as parts per trillion.



This class of chemicals can be highly mobile in the environment, does not
degrade over time and bioaccumulates in terrestrial food webs and in marine
mammals.



No Safe Drinking Water Act standard has yet been adopted by EPA for this
class of chemicals to date



Approximately 16 states have set or proposed standards for this class of
chemicals varying from 10 ppt (N.Y.) to 70 ppt (N.H.). Wisconsin has not yet
adopted a proposed groundwater standard for this class of chemicals
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WALTER WHITE WOULDN’T
TOUCH THIS STUFF


PFAS: A generic term for a family of per and polyfluoroalkyl substances



Have many valuable properties: fire resistance, oil, stain and grease and water
repellency



Scientists have listed more than 4,500 chemical structures within this class of
chemicals



Toxicology studies are so far limited to a small percentage of these structures
but it is expected that these studies will expand to many more in the future



The greatest risk from this class of chemicals is to drinking water sources



Potential sources of this drinking water risk include: (1) leaking municipal
landfills; (2) generators that contribute liquid wastes (e.g. leachate from
Landfills) to POTW’s for treatment; (3) land spreading of PFAS impacted
wastewater treatment sludge; and (4) airports which use firefighting foams



Source liability risk for PFAS is significant:

BETTER CALL SAUL


In February, 2017, DuPont reached a $671M settlement for 3,500 plaintiffs in West
Virginia



February, 2018, Minnesota and 3M reached a settlement in a Natural Resource
damage claim by paying $839M to fund a grant program for water projects



In a June, 2018 action, New York is seeking $39M and punitive damages against 6
manufacturers of firefighting foam for contamination in that state



Extremely low health impact concentration standards and the lack of cost
effective remedies make cost of cleanup for PFAS impacted water
extraordinarily expensive



Given parts per trillion standards, the risk of detection caused by improper
quality control procedures for gathering sampling or conducting laboratory
analysis of samples is high

Jesse Pinkman Should Not Run
the Lab Chemistry


Wide variety of PFAS to consider for analyses



High potential for false positives



Extraordinarily low detection limits



Difficult to achieve consistency in analytical methods/reporting limits



Recent surge in PFAS attention means limited number of qualified
laboratories



Reporting and interpretation of results against limited published
standards



Increasing demand = increasing pressure > greater potential for error
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Todd Alquist Should Not Take
Field Samples


Like many other chemicals, PFAS requires very low quantification –
however, PFAS presents greater potential for accidental contamination



PFAS used in many consumer products that workers can bring to site



Polytetrafluoroethylene, a PFAS otherwise known as Teflon, is used in
many sampling products – tubing, pumps, and direct-push soil samplers



During site investigations, it is not uncommon to use public water
supplies for equipment decontamination between samples, as well as in
some drilling processes – in a recent project, one engineering company
found PFOS at concentrations above the practical quantitation limit
(PQL) of 1.9 ng/l (ppt)

Breaking (Hopefully) Not So Bad


We hope you will learn some legal and technical tips for PFAS from our
panel as you encounter this challenging emerging class of
contaminants in your municipal practice in the future



After this Pilot Presentation today of this Documentary Series, we hope
you will be better informed as future episodes unfold



None of us are sure of how this Documentary will End since the future
episodes have yet to be written



However, you can be sure of one thing about this Documentary: when it
comes to PFAS, facts can be stranger and more challenging than fiction

MILWAUKEE | MADISON | WAUKESHA | GREEN BAY | APPLETON | WASHINGTON, D.C.

Thank you.
Arthur J. Harrington
414-287-9414
ajharrin@gklaw.com

This presentation is intended to provide information on legal issues and should not be construed as legal advice. In addition, attendance at a Godfrey & Kahn, S.C. presentation
does not create an attorney-client relationship. Please consult the speaker if you have any questions concerning the information discussed during this presentation.
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Known for excellence. Built on trust.

PFAS in the Environment
• Per‐ and Polyfuoralkyl Substances (PFAS)
molecules are stable and resistant to
degradation mechanisms;
• Relatively high solubility;
• Resistant to biological degradation;
• The carbon‐Fl tail exhibits hydrophobic and
lipophobic tendencies.
• Like surfactants they have reduced surface
tension that enhances infiltration/mobilization
• Prone to sorption through electro static forces
and organic carbon
• Properties enable bioaccumulation

Known for excellence. Built on trust.

PFAS – Produced Through Synthetic Fluorination Chemistry
Health Advisory
Level of 70 ppt

Known for excellence. Built on trust.
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Great Lakes States Follow Michigan’s PFAS lead
By Gary Wilson
August 20, 2018
But no emergency declarations in Illinois and Wisconsin
While the spotlight remains on Michigan’s growing list of sites contaminated with PFAS, neighboring Great Lakes states are also
responding to the toxic threat.
Both Illinois and Wisconsin are now launching programs to determine the scope of the PFAS problem and to plot best courses
of action as the emerging contaminant threatens basic drinking water sources.
Known for excellence. Built on trust.

Toxicology of PFAS:
Mired in Uncertainty
• “Safe” or threshold level is unknown for
most PFAS compounds:
Toxicity studies are continuing, but:
• Difficult due to the number and
variety of PFAS
• Responses differ between animals
and humans
• No formal evaluation scheduled
under US EPA ‐ Integrated Risk
Information System
• Compounded conservatism may
result in exceptionally low
standards
By Leyo ‐ Own work, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=3098311

PFBA

APFO

PFOA

8:2 fluorotelomer alcohol (8:2 FTOH)

PFOS

PFHxS

PFBuS

Known for excellence. Built on trust.

Chain Length

Toxicokinetics: Elimination

Known for excellence. Built on trust.

ATSDR Toxicological Profile‐ Perfluoroalkyls, June 2018
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Solving one problem – Creating another

• Fire fighting foams;
• Airborne contaminant
distribution;
• Soil & Groundwater impacts;
• TPH, VOCs, PFAS
• If TCA/TCE – 1,4‐dioxane
• Runoff to surface water;
• Human & Ecological receptors

Known for excellence. Built on trust.

Major Pathway: Industry

Possible
Background
Conditions

Known for excellence. Built on trust.

Why Quantifying PFAS Impacts is Uniquely Challenging
1. Extremely Low Levels of Detection
• 70 ppt USEPA Lifetime HAL
• Individual States driving the Standard Lower

2. The High Potential for Cross Contamination of
Samples From Common Materials
• Many Industrial and Consumer Products contain PFASs

3. A Lack Numerical Standards for PFASs
• Every detection has weight
• We are in an period of Uncertainty

4. Laboratory Variation in the Analytical Testing
5. The Complexity of PFAS as an Uncertain
Mixture of Compounds including Precursors

PFASs are used in a variety of consumer and
industrial products

6. Existing Potential for Background PFAS in the
Environmental Media
Known for excellence. Built on trust.
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Investigating PFAS ‐ Sampling Requires
Rigorous Adherence to the SOPs
Personal Detox 48 Hours Prior to Sampling
1 – Clothes “laundered”
2 – No fast food consumption
Day of Sampling
1 – No cosmetics or personal care items
2 – No sunscreen or bug repellent
3 – Untreated natural fiber clothing only

Field Equipment Highlights
1 – No waterproof paper
2 – Only ball point pens
3 – Only aluminum clipboard
4 – Absolutely no Teflon in equipment
5 – Only use real ice, no packs or gel‐based
Known for excellence. Built on trust.

Remedial Technology Summary
Soil
 “No well‐established commercially available treatment
technology for PFAS‐contaminated soil and sediments.”
The current treatment is:
 excavation and landfilling;
 encapsulation; or
 stabilization.
Groundwater
 Limited remedial technologies – pump & treat
 In situ technologies being tested
 Consider treatment trains
 Important to conduct treatability Studies
 Consider transformation of precursors
CRCCARE, Technical Report 38, March 2017
Known for excellence. Built on trust.

Key Summary on PFAS
1.
2.
3.
4.
5.
6.

Class of durable and persistent compounds;
Mobile in water systems;
Not volatilized or biodegraded;
Tend to bioaccumulate;
Uncertain toxicology;
Sampling for PFAS takes great care and attention
to x‐contamination;
7. Wisconsin has not issued a drinking water,
groundwater or soil clean up standard;
8. Remediation is limited and under development
9. Have been in our environment for several
decades introduced through :
• Primary and secondary manufacturing;
• Industrial and residential wastewater;
• Industrial air emissions;
• Regulated and unregulated landfills
• Wastewater biosolids land spreading;
PFAS is not everywhere, but where it was used or
• Surface runoff;
• Groundwater migration.
placed it has the potential to be widely distributed

Known for excellence. Built on trust.
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Water Quality
PFAS strategy and case study
Adrian Stocks
Water Quality Bureau Director

Topics
• Groundwater Standards
• Surface Water Quality Criteria
– Triennial Standards Review
– Standards Development Process

•
•
•
•

Biosolids
Surface Water Monitoring
Lab Certification
What is DNR doing now?

Surface Water Quality Standards
• WI currently does not have surface
water quality standards (WQS) for
PFAS
• WQS apply in waterbodies
• WQS are used to calculate
effluent limitations
Facility
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Surface Water Quality Standards
• Triennial Standards Review

A C E
Antidegradation

Bacteria Criteria Revision
Biocriteria
Chloride Variance Streamlining
Designated Uses Process Revision
P Assimilative Capacity in GLs
P Site Specific Criteria
Wetlands Floristic Assessment
Cyanobacteria
Numeric Benchmarks

P Criteria for
2-Story Lakes

Aquatic Life
Criteria Revisions

Arsenic Variance
Process

B D
Ammonia
Arsenic

Human Health Criteria Revisions

Chloride

PFOS/PFOA

Total Suspended
Solids (TSS)

Outstanding/Exceptional Resource
Water Process Revision

Copper

Nitrate/Nitrogen

Mercury MDV

A: In Progress
B: New Priorities
C: Priorities, but limited
progress expected
D: Barriers to progress
E: Not Priorities

Water Quality Standards
Development Process
Relative source
contribution

The picture can't be display ed.

RfD
The picture can't be display ed.

The picture can't be display ed.

70 kg
The picture can't be display ed.

The picture can't be display ed.
The picture can't be display ed.

Human Health
Surface Water
Quality Criteria

The picture can't
The picture
be display
can't
ed.be display ed.

0.02 kg / day

Bioaccumulation
factor

2 liters / day

Challenges for WQS Development
• Bioaccumulation is not easy to estimate
• Relatively limited toxicological data for PFAS other than
PFOA/PFOS
• Longer-chained compounds have been replaced with
shorter-chained compounds
– New compounds appearing all the time
– Additive toxicity?

• Rulemaking Process
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Biosolids
• Currently no ceiling concentrations or
lifetime cumulative loading limits
• Maine
– Suspended biosolids programs with levels >
screening values for PFOA, PFOS, PFBS

• Michigan
– Suspend all ‘industry-impacted’ programs
– Address industrial sources and re-open

• Wisconsin
– Working with affected POTWs, prioritizing
research, have requested holding of biosolids

Surface Water Monitoring: 2019
• Fish Tissue Sampling
– Target resident individuals
– WSLH processes & analyzes

• Surface Water Chemistry
– Adapting Michigan DEQ protocols
– Approved materials & SOP
– Analyzed at WSLH

2019 WR Surface Water and Fish Tissue Monitoring Plans

Menominee R @ Marinette

La Crosse R nr Fort McCoy

“Middle” Wisconsin R

Mississippi R

Starkweather Creek
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Lab Certification
• Finalizing SOPs for PFAS
• Plan to offer Lab Certification for a series
of PFAS compounds (~36)
• Currently requesting Modified EPA Method
537.1
– Contact Tom Trainor for details
– Tom.Trainor@Wisconsin.gov

Wisconsin Sites –
Marinette Example

11

Tyco Fire
Technology
Center
•

•

•

Fire suppressant
training, testing, and
research facility
Sprayed foam
containing PFAS (C8)
since the early 1970’s
Discharged foam to
Marinette POTW
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Tyco “Ditch A”
• Sampled three
locations in ditch
• Obtained general
permit for
Contaminated
Groundwater from
Remedial Actions
Operations
• Installing GAC
treatment system

Little River

PFAS Wastewater Treatment
• GAC
– Most widely-used/studied treatment for PFAS
– High removal efficiency (89 - 99%) of long-chained
PFAS (≥C8; PFOA, PFOS)
– Poor removal of smaller-chained PFAS (<C6; PFBS)

• Future issues with land application
•
•

Background organics negatively impact efficiency
What to do with spent carbon?!

• Incinerate!

DNR’s PFAS Webpage
https://dnr.wi.gov/topic/Contaminants/PFAS.html

5

5/30/2019

Thank you!
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PFAS and Drinking Water
Regulatory Status and Case
Study
Steve Elmore, Director
Bureau of Drinking Water and Groundwater
Steve.Elmore@Wisconsin.gov
608-264-9246

PFAS – What’s the Problem?

HUMAN EXPOSURE
MAJOR (INGESTION)
• Drinking water
• Food
• Fish (bioaccumulation)
• Produce (water or biosolids)

• Ingestion dust/soil

MINOR
• Dermal absorption
• Inhalation

PFAS – What’s the Problem?
US EPA: HEALTH ADVISORY LEVEL
May 2016
EPA Health Advisory Level: PFOA/PFOS
70 part per trillion (ppt) - Drinking Water
70 ppt = 4 drops in Olympic-size swimming pool

1

5/30/2019

PFAS Regulation in WI – Drinking
Water
• Wisconsin and federal government
currently do not have any PFAS Drinking
Water or Groundwater Standards
• Spills Law and NR 700 DO require remediation

PFAS Regulation in WI – Drinking
Water
• WIS ADMIN. CODE NR 140
– Groundwater Standards authorized by ch. 160, Wis. Stats.
– Health based standards developed from WI Dept. of Heath
Services (DHS) recommendations

• March 2018 DNR requests recommendations from
DHS for PFOA and PFOS
– Standard recommendations from DHS expected summer
2019

• April 2019 DNR requests GW standard
recommendations for 34 additional PFAS
compounds

PFAS Regulation in WI – Drinking
Water
• Drinking Water Monitoring for PFAS
Unregulated Contaminant Monitoring Rule (UCMR) Monitoring
• Detections: La Crosse (PFOS), West Bend (PFOA), Rhinelander (PFHxS)
• All < 70 ppt in most recent report
• Additional monitoring will be done in subsequent UCMR

VOLUNTARY MUNICIPAL MONITORING
• Madison, Marinette, Peshtigo

PRIVATE WELL MONITORING – REMEDIATION SITES (NR 700 series)
• JCI/TYCO – 160 wells
• MIRO Plant ‐ Manitowoc
• General Mitchel International Airport
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PFAS Regulation in WI – Drinking
Water
• What is Next
– Groundwater standard for PFOA and PFOS
– Additional Municipal sampling
• UCMR5 in 2022

– Additional private well sampling in relation to
new PFAS remediation cases

• Other Possibilities
–
–
–
–

US EPA Maximum Contaminant Level?
More Voluntary sampling?
Department led sampling effort?
Other types of state standards?

QUESTIONS?
Steve Elmore
Director – Bureau of Drinking Water and
Groundwater
Wisconsin Department of Natural Resources
Phone: (608)-264-9246
Steve.Elmore@Wisconsin.gov
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