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** This presentation was recorded and will be posted on the National SBEAP YouTube 
channel at https://www.youtube.com/channel/UC5PupYpZ1W6IG8CtzCINK8Q  ** 

 
Overview of “PFAS in the metal plating and finishing industry” published 

in December 2022 
Maya Gilchrist, PFAS inventory Analyst, MPCA 

 
The Minnesota Pollution Control Agency has been working to develop resources on potential 
sources of PFAS in high priority sectors. These are intended to support permitting programs, 
remediation project managers, technical assistance providers, and other professionals 
dealing with PFAS.  
 
This presentation will provide an overview of this effort, summarize the pilot industry sector 
resource, “PFAS in the metal plating and finishing industry,” and outline other relevant 
efforts to identify and reduce sources of PFAS in Minnesota.    

 
Bio 

 
Maya Gilchrist, PFAS Inventory Analyst 
Minnesota Pollution Control Agency 
Environmental Analysis and Outcomes Division 
Water Assessment Section 
Maya.Gilchrist@state.mn.us  
 
Previously, she worked as a site assessment and remediation Geologist for an 
environmental consultant. She recently obtained an M.S. in Earth Sciences from the 
University of Minnesota and holds a B.S. in Environmental Science from Northeastern 
University. 

https://nationalsbeap.org/sbeap/resources/subcommittees/technical
https://www.youtube.com/channel/UC5PupYpZ1W6IG8CtzCINK8Q
mailto:Maya.Gilchrist@state.mn.us


 
Chat: 

Nancy Larson - KS 
Just to confirm my understanding, the metal fab NESHAP prohibited the PFAS foam 
suppresants, but it is in several other additives and still escapes the baths through air, land 
and water? 
 
Catherine Beahm - NHDES 
Do you have a link to the PFAS database tool you showed? 
 
Tony Pendola - NC 
Do you routinely see them on the SDS (safety data sheet) or could they be hiding in the TDS 
(technical support document) or direct request of the supplier? 
 
Nancy Larson - KS 
Is it correct that the MN based 3M was a major user of PFAS and is actively remediating?  
Can you speak to that? 
 
Catherine Beahm - NHDES 
Maya, does MN have any air regulations that have mandated controls or source reduction? 
 
Nancy Larson - KS 
Was there a 3M SEP that could help small businesses reduce PFAS in their operations? 
 
Maya stated in a separate e-mail message later on September 19: 
 
“Thank you again for the opportunity to speak with the SBEAP technical group this 
afternoon. Please see my slide deck attached.  
 
The existing industry sector resources can be found under “PFAS in industry” here: 
https://www.pca.state.mn.us/air-water-land-climate/pfas-studies-and-reports. I’ll be sure to 
share the PFAS desktop guide and searchable catalog once those are available online in the 
coming weeks.  
 
To follow up on the question regarding 3M—more information about PFAS remediation 
activities associated with 3M can be found here: https://www.pca.state.mn.us/local-sites-and-
projects/east-metro-3m-pfas-contamination” 
 
Future topics:  

• October 17: ECHO Notify & Climate and the Economic Justice Screening Tool, Tony 
Pendola, NC & Leena Divakar, KSU 

• November 21 or possible October 17: Solar Panel Recycling, Donovan Grimwood, 
TN 

• December 19: TBD – possibly cancel due to the holidays. 
• January 16, 2024 

 
Next Call: October 17, 2023  
1 pm CDT (2 pm EDT) (3rd Tuesday of month) 
 

 

https://www.pca.state.mn.us/air-water-land-climate/pfas-studies-and-reports
https://www.pca.state.mn.us/local-sites-and-projects/east-metro-3m-pfas-contamination
https://www.pca.state.mn.us/local-sites-and-projects/east-metro-3m-pfas-contamination


PFAS industry sector 
resources

Maya Gilchrist | PFAS Inventory Analyst
September 19, 2023



Agenda

1.    Introduction to PFAS in Minnesota

2.    Goals and applications for PFAS source research

3.    Overview of industry sector resources

4.    Key findings from pilot resource: PFAS in metal plating and finishing

5.    Other relevant efforts in MN

6.    Questions and discussion



What are PFAS? 

PFAS = Per- and polyfluoroalkyl substances
• Chains of carbon-fluorine bonds: One of the strongest in organic chemistry

• Diverse class of compounds: Thousands of PFAS
• MN definition: Compounds containing at least one fully fluorinated carbon atom

• Useful traits
• Repel oil and water

• Lower surface tension

• Prevent combustion

• Stable under harsh conditions

• And many more…
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Applications in industrial and commercial products

• Paper and food packaging

• Carpets, upholstery, apparel, and leather

• Firefighting foam and fire prevention

• Electronics

• Medical products

• Metal plating 

• Oil and gas, pipe linings

• Pesticides and pesticide packaging

• Varnishes, paints, and adhesives



Minnesota’s PFAS Blueprint 
supports a holistic and 
systematic approach to address 
PFAS that focuses on preventing 
and managing PFAS 
contamination and cleaning up 
contaminated sites. 

https://www.pca.state.mn.us/air-water-land-
climate/minnesotas-pfas-blueprint



Framework for addressing PFAS



Image from Minnesota’s PFAS Blueprint



Current initiative: Industry sector resources

Need:
Understand PFAS usage within sectors

Result:
Industry summaries which detail PFAS usage 
across various processes

Applications:
• Remediation: Site investigations
• Industrial: Permitting requirements
• Municipal: Source identification
• Source reduction and technical assistance



Industry sector resources framework

9/22/23 Optional Tagline Goes Here | mn.gov/websiteurl 9

Industry Overview

What processes use PFAS? ◆ What products used contain PFAS? ◆ Which PFAS are used?

Industry subcategory #1 Industry subcategory #2 Industry subcategory #3

ØWhat does this industry do?
ØWhy is this industry a PFAS concern?
ØWhat is this industry’s presence in Minnesota?

How are PFAS released to the environment? How can release be minimized?



Pilot sector: Metal finishing industry
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Metal finishing…
Ø Provides strength and durability to parts used across 

sectors including the automotive, aerospace, and 
furnishing industries

Ø Uses PFAS as additives to suppress fumes and improve 
product quality

Ø Includes chrome electroplating: the dominant source of 
PFAS in this sector

Ø Has applications for PFAS in many processes beyond 
chrome plating, such as plating with other metals, 
anodizing, etching, and cleaning



• If you use photos, 
maps or charts, make 
them big

• The MPCA has 
collection of photos 
organized by topic: 
www.flickr.com/phot
os/mpcaphotos/sets/
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Metal finishing facilities 
are a major industrial 
source of PFAS to WWTPs 
in other states

Ø Locations of facilities that 
may perform any of the 
following: 

• Metal coating, engraving, 
and allied services

• Electroplating, plating, 
polishing, anodizing, and 
coloring

• Miscellaneous fabricated 
metal product 
manufacturing

Metal finishing in Minnesota

Data: Data Axle, Reference Solutions database



Metal finishing: Key dates

1920s

19541954

1970s

1980s

1995

2007

2012

2015

Beginning of 
chrome plating 
with Cr(VI)

First PFAS-based 
fume suppressant

Beginning of 
Cr(III)-based 
plating

Beginning of PFOS-
based fume 
suppressants

Final EPA chrome 
emissions rule

SNUR for PFOS in 
metal plating and 
finishing

Final rule to phase 
out PFOS in fume 
suppressants

Compliance date 
for PFOS rule



PFAS in metal finishing: 1950s – present
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Processes Products Compounds

PFOS
6:2 FTS
6:4 FTS
PFBS
PFCAs
PFSAs
PFECHS
PFPIA
PTFE
PVDF
ECTFE

Wetting agents
Fume suppressants
Leveling agents
Foam regulators
Coating additives
Deposition aids
Water repellants
Blocking agents
Corrosion inhibitors
Degreasing solvents
Etch bath additives

Electroplating
Electroless plating 
Plating on plastics 
Anodizing
Etching
Conversion coating
Powder coating
Cleaning and degreasing
Pickling
Aluminum foil blocking

Commonly 
used in the 
past

Commonly 
used 
today



Metal finishing: PFAS products and chemistries

From PFAS in the metal plating and finishing industry: Supplementary information
https://www.pca.state.mn.us/air-water-land-climate/pfas-studies-and-reports

Product names  to look for



Environmental release pathways
Industrial
wastewater

Air 
emissions

Solid waste

Products

PFAS are in 
residual metal 
sludge

PFAS escape from 
baths and are 
emitted through 
vents

Nominal 
source

PFAS are discharged when 
plating and finishing baths are 
changed out



Discontinuing 
use of PFAS 
alone does 
not prevent 
emissions PFOS 

emissions can 
continue to 
occur years 

after phase-out 
in products

Photo: FinishingandCoating.com
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Legacy PFAS emissions from metal finishing

Michigan Department of Environment, Great Lakes, and Energy. (2020, June). Targeted and 
Nontargeted Analysis of PFAS in Fume Suppressant Products at Chrome Plating Facilities. 

Chrome plating facilities in MI

• Only 6:2 FTS and 6:4 FTS found in 
fume suppressants currently in 
use

• Other compounds are legacy 
emissions or degradation 
products of compounds used 
historically



PFAS in metal finishing: Source reduction strategies
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Wastewater 
pre-treatment

Air 
scrubbers

Equipment 
cleaning or 
replacement

Chromium 
phase-out

Closed 
coating 
reactors

PFAS product 
elimination



Publications and next steps
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• Completed summaries published on MPCA’s 
website: https://www.pca.state.mn.us/air-water-
land-climate/pfas-studies-and-reports

• Additional sector resources based on program 
priorities and informational needs

We learn more about sources of PFAS every day

https://www.pca.state.mn.us/air-water-land-climate/pfas-studies-and-reports
https://www.pca.state.mn.us/air-water-land-climate/pfas-studies-and-reports


Other PFAS source identification 
and reduction work in MN



PFAS source evaluation and reduction project

9/22/23 21

• Identify sources 
of PFAS to waste 
management 
and treatment 
facilities

Goal 1

• Evaluate source 
reduction 
strategies

Goal 2
• Develop tools for 

municipalities to 
implement 
strategies

Goal 3

Legislative initiative to reduce sources of PFAS to municipal 
WWTPs and solid waste facilities

Stakeholder input

Stakeholder input



PFAS source evaluation and reduction tools

Audience: Industrial users

Goals:
• Identify PFAS risk in 

business practices
• Provide resources for 

evaluating PFAS 
sources in operations, 
including SDS review



PFAS source evaluation and reduction tools

Audience: Municipal 
and industrial users

Goals: 
• Identify industrial 

sources of specific 
PFAS chemicals

• Provide 
information in an 
easily accessible 
and updateable 
format



MnTAP PFAS Source Reduction Project

Goals 
• Prevent PFAS Pollution
• Limit PFAS exposure from food

Actions
• Identify and share source reduction 
strategies
• Reduce emissions of PFAS through 
technical assistance
• Provide sector specific assessment 
guides to assist industry leaders

Literature 
review and 
interviews

Technical 
assistance

Education 
and tools 
building

3 phase project

We’re about right here



Helping Industry and WWTPs

Metal Manufacturing and 
Fabrication

Food and Beverage 
Manufacturing and Processing

Chemical Manufacturing, 
Processing and Formulation

3 Main Industries
GIS PFAS source mapping tool for WWTPs

• Provide city specific maps of potential sources 
PFAS

•  Uses NAICS codes to flag entities as 
potential sources

Industry-specific assessment guides
• Experience and research driven guidance

•  Where to look in operations
•  Alternatives to evaluate
•  Strategies to reduce

• Designed to support both industries and 
WWTPs identify and reduce PFAS sources

Creating Resources



Find additional resources:
www.mntap.umn.edu

www.mntap.umn.edu/potw/pfas 

Minnesota Technical Assistance Program
Strengthening Minnesota businesses by improving efficiency 

while saving money through energy, water, and waste reduction

For technical assistance or to 
participate in our project, 

please send an email:

Kelsey Klucas
Engineer

kluc0035@umn.edu
612-624-4619

Jane Paulson
Senior Engineer

janep2@umn.edu
612-624-1826

http://www.mntap.umn.edu/
http://www.mntap.umn.edu/potw/pfas
mailto:kluc0035@umn.edu
mailto:kluc0035@umn.edu


Questions?

• Maya Gilchrist

• maya.gilchrist@state.mn.us

• 651-757-2685
Maya Gilchrist

maya.gilchrist@state.mn.us
651-757-2685


