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Draft PFAS Monitoring Plan, Page 18: Upon notification that the facility is in-scope for the PFAS
monitoring plan, the facility will be asked to submit addenda to their Solid Waste Sampling and
Analysis Protocols (SAPs) - Note, the MPCA has of yet not provided a direct SAP guidance for PFAS
in Groundwater or Leachate that I've seen. Without a consistent protocol for Sampling, this facility
and many more may inadvertently cause significant amount of false positives, as the MPCA notes
that "PFAS are unlike other classes of environmental contaminants in terms of the number of
unique structures in the group, their persistence in the environment, and their widespread use"
Samplers will need some lead time in getting appropriate equipment, gear and other tools in place
beyond just publishing a SAP. I've uploaded what other states have provided. I believe there was
mention of an internal MPCA document or draft, but it seems odd it is not mentioned in the
discussion of preparing an SAP.
Our question is why the expense of the testing is being put upon industry or am I
misunderstanding who pays for the test?
Recommend you add Kandiyohi county landfill to your test site. Wells are already in place to test.
It is an old SuperFund site with documented pollution problem. Fire fighting foam was used on a
six day underground fire in 2009. The original landfill was built without a base liner. The pollution
is headed towards nearby Shakopee Creek and the Chippewa Watershed. Thank you.
Following up background/baseline monitoring. Current draft proposal for solid waste monitoring is
to start at leachate to determine baseline monitoring for groundwater. As others have pointed
out, there will likely be an issue revolving around reporting limits in leachate not reaching beneath
HRLs or ILs, and would likely move to groundwater, _regardless_. Further, from what I have
assisted in permitting for SW-79 and MNR053B9Q, The current 2020 industrial stormwater permit
has the following description of "Non-contaminated Stormwater" in Sector L, Landfill: 174.6 "Noncontaminated stormwater" means stormwater that does not come in direct contact with landfill
wastes, the waste handling and treatment areas, or landfill wastewater as defined above.
Noncontaminated stormwater includes stormwater that flows off the cap, cover, intermediate
cover, daily cover, and/or final cover of the landfill. [Minn. R. 7090] Has/Should the MPCA first
assess, before leachate _OR_ groundwater, the contribution of PFAS to stormwater, as most
facilities would have designed themselves to route potentially contaminated stormwater into
infiltration basins. SWPPP design guides typically encourage infiltration into the groundwater
before allowing potential contaminant flow off-site. This is particularly important since the linked
MDH guidance
(https://www.health.state.mn.us/communities/environment/water/docs/sampproc/pfas.pdf)
references contamination from all kinds of common garbage: "Contamination concerns: ▪ Post-ItNotes, stain resistant clothing, Tyvek suits, disposable cups, and gel pack/blue ice must not be
used at any time during the sampling event. ▪ Many food and snack products are packaged in
wrappers treated with PFAS, such as: microwave popcorn, fast food, pizza, bakery items,
beverages, candy, cookies, etc. If consumed on the day of the sampling event, hands must be
thoroughly washed after handling." I understand that the contact time for appropriately managed
facility per stormwater regulations should be minimal, but consider that these basins have been
operating for decades and may be sources themselves.

ref:0000000024:Q6

Solid waste and
hazardous waste

see upload

ref:0000000283:Q6

Wastewater
(industrial and
municipal)

In the draft PFAS document, it is mentioned that several labs in Minnesota are approved to
analyze PFAS for NPW and SCM. According to the MDH site, only Pace Labs is certified to analyze
PFAS in NPW and SCM. There should be some documentation put out that this is the only lab in
Minnesota that are certified to report PFAS.
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The spike in consumer prices that left inflation at a four-decade high of 6.8% in November
prompted the Federal Reserve to dramatically shift its approach as it eyes earlier and faster
interest rate hikes.
Commenting on the PFAs plan: The number of sampling sites in out state Minnesota is much too
small. The recent detection of PFAs in Lake Winona (Alexandria) highlights the fact that
wastewater treatment plants are likely discharging PFAs. The two fire events referenced as PFAs
sources to Lake Winona did not actually drain to Lake Winona. The Sun Opta fire drained to Lake
Agnes, downstream of Lake Winona, and coincidently a fish kill occurred in Lake Agnes while that
drainage was occurring. The Raaper's fire was on Broadway and Fifth Streets. Broadway drains
downhill to Lake Agnes at that point and Fifth drains to the pond downstream of Lake Winona. It is
likely that the metal plating plants in Alexandria are emitting high loads of chlorides and PFAs and
the 3M plant that produces coated paper is also a potential source. This means that while Winona
is PFAs impaired, levels in Agnes are likely higher as are levels in Lakes Henry. Lake Le Homme Dieu
and Lake Carlos may also be impaired for PFAs greatly increasing the risk to the public from
exposure and consumption. On that note netting carp from Lake Winona for sale as edible fish to
improve water quality should be re-evaluated in light of the fact that these fish should no be
consumed due to PFAs contamination. Commenting on the Surface Water Monitoring Strategy:
The reduction is monitoring sites, focus on a sub-set of the previously monitored sites will limit the
detection of existing or new impairments. This will create the false impression that all impairments
have been identified and restoration is proceeding at a rate faster than degradation. The failure to
implement diagnostic monitoring and the definition of diagnostic monitoring as an in-eligible
activity of Watershed Base Funding will prevent the identification of high value/low cost legacy
pollution reduction projects, which have consistently been the highest rated Clean Water Legacy
grant applications (see 2021 and 2022 rankings) and represent the best potential pollution
reductions. The increasing occurrence of nuisance algae blooms, reduced recreational suitability,
filamentous algae blooms, changes in fish communities, and the increased distribution and density
of aquatic vegetation all point to changing lake productivity which was not predicted and is not
tracked by existing monitoring programs or measures. Reducing monitoring sites, sampling
frequency, and the range of analytes will not provide the data resource managers need to
maintain recreational suitability in Minnesota's lakes and rivers. MPCA's Monitoring Programs
need to expand to include nearshore sampling in lakes and higher density sampling in rivers to
identify opportunities to maintain recreational quality.
Now that the horse is out of the barn… y’all are seeking to monitor the damage? This seems par
for the course for MPCA. Sad really. While I understand processes take time and the development
of this work is hopeful to understand the problems, my concern is the lack of proactive work in the
past, which has led us to this place. It seems the MPCA is - and HAS BEEN - FAILING to uphold their
mission: to protect and improve the environment and human health. We’ve been hearing for a
while now about how impaired our waters are (https://www.ewg.org/interactivemaps/2020_nitrate_in_minnesota_drinking_water_from_groundwater_sources/), yet what did
MPCA do over recent years? MPCA approved a 401 Permit for Enbridge's tar sands pipeline to be
installed across all of Northern Minnesota from the NE corner to Lake Superior. This pipeline was
unnecessary - as shown by new usage rates, currently on the decline
(https://jamig4.files.wordpress.com/2021/12/throughput-on-enbridge-mainline-through-q32021.jpg), and showing Enbridge to be shipping less than they have in previous years. So WHY DID
WE NEED THAT NEW PIPELINE AGAIN? Why did we need to cut down swaths of forest (removing
trees that help store and clean the water) and dredge a NEW CORRIDOR through pristine
wetlands, risking them to the same degradation from construction that, again, was unnecessary
(perhaps except for the applicant… about to lose leases for their pipelines as the Leech Lake
Reservation refuses to extend their easements?). Now, all along the Enbridge corridor, we
continue to see brown sludge in the rivers where the Horizontal Directional Drilling (HDD) was
done to push the Enbridge pipeline under rivers and experienced frac-outs of their drilling mud.
These frac-outs released thousands of gallons of drilling fluid into our environment at rivers like
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the Red River, Middle River, Snake River, Red Lake River, Clearwater River, Mississippi River –
twice, with one crossing at the headwaters and one mid-state near Palisade, Pine River, Willow
River, East Savanna River… yet where is MPCA? No testing is being done to assure these spills
aren’t affecting the river health! Except the testing done by citizens, who opposed the project
from the start and continue to monitor the after-effects of construction. MPCA FAILED to do their
homework on that project - or heed those who had - and now we are to trust they are doing their
homework on PFAS? I think not. Will we, in another 5 years, see the MPCA looking at measuring
river health as deteriorated by the process of installing an unnecessary tar sands pipeline across
northern Minnesota? Far too late to prevent the ill-effects of contamination that was known to be
likely? Ill-effects that opponents PREDICTED? As the MPCA ignored them? This PFAS measurement
program seems simply a game of accounting for all the damages the MPCA continues to allow to
happen to Minnesota’s clean air, land, and water – as they collude with corporations to make as
much green – as in money – that they can as everything becomes too poison for humans to
survive. Looking at the IWAV tool (https://www.pca.state.mn.us/water/impaired-waters-vieweriwav), it seems we have a varicose vein situation that is BEYOND REPAIR; RED RIVERS OF CONCERN
RUN THROUGHOUT the State. And where are the most impaired large lakes? Besides Lake
Superior, our grandest of lakes, many are on Reservation: Mille Lacs, Leech Lake, Red Lake (Upper
and Lower), Winnibigoshish, and Windigo. Ironically, that last one means “winter cannibal
monster”. Appropos? Perhaps, as it seems the MPCA allows our state environmental health to
continue to degrade, with continued allowances for water quality impairment, and an apparent
inability to heed the tribal voices and those of environmental stewards and scientists. [The
meeting to approve the Minnesota 2020 Water Plan was a key example of the Tribal and Scientific
voices going unheeded, as the vote following discussion included one lone dissent: from Ben
Yawakie, 3rd Congressional District Representative, citizen of the Pueblo of Zuni, and a descendant
from Turtle Mountain Band of Chippewa.] These comments seem like just another process where
the voice of the citizen is gathered… CHECK! And then the MPCA does as it wishes. I’ve endured
many agency meetings where the people are condescended to and the agency does as it wishes…
only to be proven wrong later, when the people who spoke up are, in the end, proven right.😞😞 I
don’t suppose you’ll truly be listening to us here, though I will continue to ask that Minnesota
scientists – unassociated with corporate interests – be included, along with the legally important
voice of the Tribal Nations within the bounds of Minnesota. This is not only the smart thing, but
the legal thing to do. Though my short experience in the last seven years with Minnesota agencies
tells me… they’ll do as they wish… as we continue to watch our state be sold off to the highest
bidders… and nature and life are destroyed.
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Master Limited Partnerships "MLP's" are proven and the level headed sen. coons is interested
https://www.coons.senate.gov/issues/master-limited-partnerships-parity-act Citizens need to
know we could act on this now with MDA and MPCA and begin this January 15,2022 act
https://dps.mn.gov/divisions/hsem/epcra/Pages/tri-pollution-prevention.aspx As a structure to
preserve the integrity assets with annual and semi annual inspection monitoring photo
observation inspection and reporting with recording to Title of area houses closest to natural
resource assets and reporting to appropriate agencies examples BWSR, MPCA, DNR, MDA, Our
local communities and fund the clean up of our natural resources. To help pay for it we will secure
it using Master Limited Partnerships like what Apache Oil used and these predictable fees paid on
an annual basis will secure it over the long haul. I am going to propose the "We the People Act for
Integrity" We need integrity of asset value preservation in our developed neighborhoods to
maintain the health and wellness of our local communities to enable proper school district funding
levels. Thirty-six percent of the funding for Wayzata School District comes from local collect
property taxes and we must preserve and protect the integrity of both soft and hard assets and
this is a way to preserve both with providing a complete reporting on each item to a new home
buyer. The "We the People Act for Integrity" of the institution is being tested on each level today
and data practices are questioned and this will address, preserve, protect and secure each unit of
measure and accounting for audit regulation and oversight. On an annual and semiannual basis for
independence we need an independent third party to provide safety and maintenance inspections
on each of these items to prevent hazardous chemicals and other pollutants from entering our
waterways based upon individual lot sizes, property tax values estimate, easement agreements
and other location information and not be limited to these items as scope of work maybe flexible.
As a requirement for Homeowners Associations, and local neighborhoods, housing sales on a
regular annual and semi-annual basis will have these items reported to their lot number ID that is
searchable and identifiable for Hennepin County Title and Records so every transaction can
generate a truth in housing report for new home buyers. This all needs to be prevented from
happening again. Who will want to live in the city of Medina again if this is not corrected as these
recorded transactional items will legitimize the asset values and enhance the quality of life. Our
plan going forward is to have each of these items inspected by a licensed, insured professional
contractor and have the inspected report visible to each lot address ID# influenced by the result
that will be published on an annual report and represent a five year and ten-year plan. A
monitoring photograph will accompany each report to document the assets condition. This is to
help promote truth in housing and community asset building and preservation. These assets will
be maintained and reported to appropriate government agencies for equity and fairness so every
potential homebuyer will know the truth based upon real reported facts. This would create a more
fiscal and responsible fiduciary-based community based upon integrity and uniform quality and
stability and structure as Minnesota Laws, City Codes, and Association Governing Documents can
be followed and enforced. These are some principled value systems that every citizen that follows
the law that wants democracy and believes in truth in housing and health and safety should want
this and any reasonable person would agree that having these items numbered 1-26 inspected and
maintained would add value to a local community. based upon the year started when these
students are living and now working in the state of Minnesota paying taxes? What's their
contribution to the state's economy? How are the community assets performing around him? Are
they performing? We need to provide the total picture. Everyone likes to know consistency, have a
sense of security and safety and all the measurables are in place. Look at the population growth
Facilities are all well maintained Income growth in each community Preparedness for post high
school learning and I would say this legislative session with all of the transition around education
leadership and the innovation performances happening here we are learning about the
investment will happen. Everyone loves to hear a successful story and one that can continue
reinventing itself for the readiness of new challenges and being able to continue developing new
leaders. https://studylib.net/doc/5500590/mn-department-of-agriculture-4
https://www.hennepin.us/business/property/examiner-titles "We the People Act for Integrity"
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Add or subtract any number of items to measure, monitor for recording to title and record.
Signage, date, weather conditions, at each location to be photo Entrance monument Signage
Street Name Signage Fire Hydrants Summer and Winter (Ensure it’s not blocked and Properly
Flagged for Winter) open space lot upland condition outlot condition gardens Trails Ponds
Streams Culverts Bridges, Parks Waste cans Park bench Playground equipment
Demonstration Area Gravel Sun Shades Mailbox Utility Boxes Centurylink Mediacom
Homeowners permits and contracts Herbicide Companies Pesticide Companies Licensing Service
Providers would comply These fees would be a very predictable source of revenue and a way for
each community to help clean up their community while recording while preserving and
maintaining the asset values. If you think about all of the various items in a local neighborhood
that look out of place and can lower the property values. It happened here inside of Wild
Meadows HOA. My family has a little history with this. https://apacorp.com/wpcontent/uploads/2020/08/Apache_Journey_into_Risk_Country_The_First_30_Years.pdf Page 35
The way to finance "Master Lease Partnerships" "Greening the Green" The MDE has developed
COMPASS for education this year and mental health is part of this structure, pollinator lab gardens
can be installed at each local school we can begin our education with a purpose and truly enable
the next generation to lead us to much greener healthier way to live with balance and purpose
which will bring mental health stability to protect ones self interest in inner happiness Minnesota
has got this! We must act now! I can show you the game plan all the funding is here ready to build
the model.
Thank you for the opportunity to review the PFAS monitoring plan. Washington County requests
that the state please notify our Department of Public Health and Environment of facilities located
within our jurisdiction, that will be subject to monitoring, once the plan is finalized. Notification
can be directed to Stephanie Souter at stephanie.souter@co.washington.mn.us and Gary Bruns at
gary.bruns@co.washington.mn.us.
I am not a scientist, just an ordinary citizen searching for problems, and that is what PFAS are.
With apologies to "The Music Man" ....problems which starts with "P" which stands for PFAS. We
don't want to allow them in River City, Minnesota's waters or wells or anywhere. MN and other
states are facing the daunting task of identifying and monitoring PFAS aka forever chemicals. The
European Union's REACH program is already up & running. They've even banned some. To speed
up and ease the work, I urge the MPCA to study REACH. Following is the site for the REACH Annex
XVII: REACH Restricted Substance List 2021.
https://www.chemsafetypro/Topics/EU/REACH_annex_xvii_REACH_restricted_substance_list.html
The list could link MPCA staff to further & deeper material. The research has been done. Itt would
benefit everyone to work cooperatively toward stronger protective standards worldwide. P. 10 "..
source evaluation & reduction initiative goal of supporting operators of PFAS conduits" The $600
thousand from the MN legislature provides for an advisory board w/ representatives from
municipal, county and private operators of potential PFAS conduits to find ways to reduce those
sources. Any of those operators could have a conflict of interest. I suggest an independent scientist
be appointed to the panel. An independent scientist could help identify strategies that public &
private operators might not operators may not be familiar with or may consider too costly--that is
cutting into their profits. An independent scientist would note the environmental risks and should
not base his strategies on financial cost, but rather costs to the environment---air, soil, and water,
the "externalities." P. 11 A subset of municipal and industrial waste water treatment plants (
MWWTP & IWWTP ) appear to be allowed to discharge to water not subject to site-specific
standards. I am concerned that such critieria could lead to preferential and problematic treatment
&/or lax standards. If such is due to grandfathering or favoritism, they have no place in this
process. Appendix F IF facilities have several permits and plants, "MPCA will determine the media
with the highest potential for PFAS release & include the facility in the relevant programs." But IF
several media are very close in dangerous levels, then the moderately "less" dangerous medium
might not be monitored. Sometimes the MPCA may need to monitor SEVERAL significantly
dangerous media from the same facility. The MPCA should not restrict its monitoring or
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enforcement to one. What materials will be monitored? Phase one is limited to baseline influent
monitoring. Without monitoring for effluent or biosolids, how does the MPCA know if the SWWTP
operation effectively reduces the PFAS which came into the plant? Dilution is not the solution.
Allowing the spreading of PFAS-containing biosolids on crop and grazing lands, PFAS would enter
not only surface & groundwater and thus contaminating drinking water whether public or private
water supplies. It would also enter the soil and get into the food chain. These "forever toxins" have
no place being spread on land. Not to detract from farmers, elected officials or members of the
LCCMR, the dangers of PFAS are only recently being made known to the general public. Currently
the Legislative Commission on MN Resources are studying the potential of land-applied substances
including biosolids. If, a number of WWTP's anonymously monitor biosolids, how will they
accurately identify source levels of PFAS so as to halt these incoming toxins? Site-specific criteria:
Certain site-specific facilities have been under requirements for some time while others may need
to meet them in the future. No! They all absolutely need stringent limits which may need to be
increased as more information on PFAS dangers becomes available. What facilities are included in
the monitoring plan? How is it that a subset of industrial and municipal WWTPs may discharge to
water NOT subject to site-specific criteria for PFAS? On the face of it, it might seem that the MPCA
were granting some facilities preferential treatment and perhaps "grandfathering in" or allowing
lax standards. "Giving some a pass" would not meet the MPCA's goals of clean water. P. 12 How
frequently......monitor? To monitor quarterly over one year is to ignore the reality of climate
change which brings with it sudden deluges. Doesn't it seem logical that monitoring during or
immediately after extreme weather events should take place in order not to miss measuring the
concentration and variety of PFAS? P. 15 What facilities will be included in the monitoring plan? I
am concerned that favoritism could cause dangerous PFAS to be overlooked & allowed into the
environment. This line gives me pause: "However, site-specific factors will be evaluated
throughout this plan's implementation & in some cases, may warrant EXCEPTIONS or DIFFERENT
APROACHES." (my caps) Would an independent scientist determine those exceptions or different
approaches? P. 16 Here waste facilities are discussed. "Those accepting paper products are not
included because of KNOWN uses of PFAS in paper products." Paper facilities are often close to
water. There are to be discussions as to whether the facility is high-risk for PFAS & how it should
be considered in the Monitoring Plan. Again, searching for problems, it looks like favoritism or
overlooking could come into play. The MPCA and the people of MN place high value on water
quality. Let's not make it easy for any facility to put its economic portfolio over our environment.
Placing profit over the people's interest and health is not what the MPCA stands for, nor should it
ever. P. 17 Spring Intervention Levels ( ILs) "If solid waste ILs are exceeded during baseline
sampling, leachate/ contact water monitoring will likely be required at least annually? ANNUALLY?
Lots of PFAS could escape sampling over an entire year and skew the results. Considering the vast
amount of waste entering a solid waste landfill, it seems prudent to test at least once a month. P.
18 What methods will be used for monitoring? "All MDH and MPCA accredited labs for PFAS will
use methods that measure the PFAS for which there are health-based values" thus ILs available.
But aren't ALL PFAS dangerous to human health? Indeed, one lab sample may cost between $300
to $500, but consider the value of the negatively impacted---harmed---human health. The tests
should show that the sample has limits which are at or lower than the applicable ILs. But are the
ILs low enough? Again, consider the externalities. How will the MPCA use the monitoring data?
"The results of foodstock & contact water monitoring will help inform the need for testing of
finished compost product & development of a risk-based screening unit." Does that refer to
cost/benefit analysis? If so, how would that comply with MPCA's goal of protecting human health
and the environment? Thank you for "listening" to this layperson's search for problems. I wish the
MPCA the best and safest of outcomes in this process. Doretta (Dorie) Reisenweber
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ALASD's position is the strategy outlined in the MPCA PFAS Monitoring Plan is rushed and we
believe premature. Our specific concerns are related to public perception issues. We are dealing
with ubiquitous compounds (PFAS) that are omnipresent. It is literally raining PFAS. Source
identification should be targeted and consistent within MPCA guidelines for all. Funding for this
source identification should not fall on the individual public utility/municipal treatment works. The
source identification should be funded by LCCMR/ENRTF or similar funding strategies,
administered by MPCA/PFA/Special Legislation action. In regards to the potential PFAS monitoring
and sampling protocol: Page 13 states that “Facilities concerned about being misrepresented by
samples contaminated during collection or transport will be encouraged to collect and analyze
equipment blank, trip blank, or process blank samples to further bolster the interpretability of
their data.” If we are concerned about misrepresentation, analyzing multiple blanks just adds to
the cost we are responsible to pay. Since we do not know how the information will be used or
shared, it’s hard to know if we should be concerned about misrepresentation. Since this is the
State’s investigation, shouldn’t it be the state who is concerned about the accuracy of the
reported data? It would seem beneficial to have a single entity perform the sample collection and
testing across the state, particularly if the data is going to be compared with each other. • The test
method is still in EPA draft form. So, isn’t it premature to test? Further, these costs are the
Owner’s responsibility to pay. I don’t feel comfortable paying for lab tests that are based only on a
draft method. • How will the results be made available? Will is be on the MPCA Wastewater Data
Browser site? • How will industry data be submitted? With the associated municipality or
separate? • Will the state provide public education on PFAS and what the data means, or will that
be the responsibility of the communities? Submitted 1-14-2022.
The City of Marshall would like to make the following comments concerning the draft PFAS
Monitoring Plan. As a community Marshall has always been proactive in protecting its citizens and
the environment. The City of Marshall has made considerable investments in both its water
treatment facility and its wastewater facility. While we want to work together with the MPCA to
address PFAS contamination we do have some concerns that we would like to see addressed: •
The first concern is the lack of an EPA approved method in 40 C.F.R pt. 136 for analyzing PFAS.
How can data from unapproved testing methods be of use? • We would like to know, specifically,
how the data will be used. • Collecting the samples requires skilled personnel and QA/QC which
will need to be closely followed. Any errors in sampling procedures will invalidate the testing
results. MPCA should hire an outside consultant to collect samples in their desired locations. •
Individual cities should not be responsible for the cost of collecting and shipping samples. MPCA
should pay for all costs associated with sampling and testing. Thank you for the opportunity to
submit our comments.
All Plan Sections seems to target specific businesses/industry (In particular end users, treatment
facilities, recyclers). One of the most frequent releases of PFOS.PFOA occurs during vehicle fires on
state roadways. Fire departments typically flush the scene into the ditch allowing the material to
soak into the soil or eventually migrate to waterways. Why is the agency not more focused project
use/release rather than only focusing on specific industries? Why is the agency not more focused
on eliminating the use of the chemicals in any products? Holding landfills, recyclers, and water
treatments plants responsible for the use of materials that contain these materials is not solution
focused. Start with the manufactures and users of the projects that contain these materials.
See uploaded document

Solid waste and
hazardous waste

I believe these issues would best be addressed if PFAS waste was eliminated instead of
monitored/reduced. Monitoring has no real meaning if there is not a plan to address the usage.
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Page 11 (last paragraph), the Plan indicates that this phase of monitoring does not include
monitoring for effluent or biosolids. Excluding these seems unwise. First, it does not appear the
LCCMR research project will adequately investigate the PFAS impact of past biosolids land
application on groundwater and therefore on the drinking water supply. Second, it does not
appear the current monitoring Plan will investigate the relationship between influent PFAS levels
and effluent PFAS levels, a relationship that is important for understanding the impacts on
receiving waters. Page 12 (second paragraph) – The text says, “Past monitoring of influent,
effluent, and biosolids in Minnesota, as well as studies in other states, demonstrate that the
concentration of some PFAS measured in effluent and biosolids can be significantly higher than
concentrations of those PFAS measured in influent. The pattern occurs because some pre-cursors
to terminal PFAS of concern, such as PFOS or PFOA, transform into these terminal PFAS over the
course of wastewater treatment.” It would be helpful to have citations for this information.
Dear Commissioner Kessler; We appreciate the discussion on the Minnesota Pollution Control
Agency (MPCA) PFAS Monitoring Plan during the consultation last week. As a Sovereign Tribal
Nation, and owner/operator of one of the largest Source Separated Organic Material (SSOM)
recycling facilities in the State of Minnesota, the Shakopee Mdewakanton Sioux Community
(SMSC) has a vested interest in the proposed MPCA PFAS Monitoring Plan. We have reviewed the
proposed plan and attended the MPCA stakeholder held on December 2, 2021. Based on our
review of the plan, information obtained at the stakeholder meeting, and our consultation last
week, we have the following questions and comments on the plan. These comments pertain to
Appendix C- Solid Waste and Hazardous Waste Program Plan. 1. In 2019, the MPCA sampled
surface water for PFAS at several SSOM and Yard Waste composting sites in MN. The results of this
study showed that all sites sampled had at least one PFAS compound above intervention limits.
Since it is known that PF AS exists in surface water at both SSOM and Yard Waste sites, why are
only SSOM sites being regulated? While this was discussed at the consultation, we request a
written response to ensure we understand the MPCA's rationale. 2. At the SMSC's proposed new
Organics Recycling Facility (ORF) location, there is known PFAS groundwater contamination from
the closed Louisville Landfill to the east. How will MPCA test groundwater at SMSC's new facility
and be able to differentiate between ongoing groundwater contamination from the landfill vs. any
potential contamination from the composting facility? While this was discussed at the
consultation, we request a written response to ensure we understood the MPCA' s approach. 3.
Why is contact water (required to be designed as zero discharge from the site) being held to
drinking water standards for PFAS? 4. Which PFAS compounds will sites be required to test for? 5.
If MPCA requires testing incoming feedstocks for PFAS, will the MPCA prohibit composting
facilities from accepting feedstocks with high levels of PFAS? a. For instance, if pizza boxes are
found to have high levels of PFAS, and composting facilities can no longer accept them, where do
those pizza boxes go? If they are landfilled, the PFAS in those boxes will just end up in the landfill
leachate, which will end up at a WWTF that does not have the capability to remove PFAS and will
ultimately be discharged into surface waters. b. In the near future, Minnesota will have several
anaerobic digestion facilities come online. In most cases, the digestate from these facilities will
need to be composted. Since anaerobic digestion facilities are not being regulated for PFAS in
terms of solid waste, the outgoing digestate may be high in PFAS. If composting facilities accept
digestate, it may cause them to have elevated levels of PFAS in their contact water or final
compost products. How will the MPCA handle this potential issue with digestate from AD facilities?
6. It was stated in the stakeholders meeting that digestate from AD facilities is being exempt from
PFAS monitoring since it has met PFRP. To our knowledge, PFRP does not affect PFAS
concentrations. However, if this is the reasoning being used to exempt digestate from AD facilities
from testing, would a compost that has met PFRP also be exempt from PFAS monitoring? 7. If
contact water at a composting facility is enclosed, would that exempt the facility from PF AS
testing of the contact water? 8. Anaerobic Digestion facilities and Composting facilities both take
in food waste, yard waste, and wood as feedstocks. Why are AD facilities exempt from testing
incoming feedstocks for PFAS, while composting facilities will likely have to? 9. Will MPCA prohibit
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Comments are in attached PDF.
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See attached letter.
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Robert Licari

Lead, Zero Waste Task Force,
North Star Chapter, Sierra
Club
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Section
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General feedback

1/20/2022

Fred Doran, PE

Solid waste and
hazardous waste

1/21/2022

Emma Larson

Solid Waste Discipline
Engineer Burns &
McDonnell; also facilitator of
the MN PFAS Receivers
Group
Assistant Public Utilities
Director, City of St. Cloud

First, I want to make clear that I am a college student who is currently learning about PFAS and I
have just jumped into reading this PFAS blueprint. However, my one comment is how soon after
PFAS sampling does the general public see the monitoring data? What is sampled, the frequency
of the sampling, and how the data is used by the MPCA is clearly stated, but I am curious where,
when, and how the sampling data can be found on the MPCA website. I hope this is not a
completely terrible questioning or comment, but if so, I apologize for my ignorance.
Thanks for the MPCA's work on this important topic and for this opportunity to comment.
Members of the MN PFAS Receivers Group bring considerable expertise with many of them or
their organizations providing comments. Hopefully they can provide valuable input as this Plan is
finalized. My detailed comments are attached in the file below.
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Services
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1/21/2022
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Attachment name

sale of finished compost products if PFAS are detected? Will MN soil screening levels be used to
determine PFAS contamination in compost? The SMSC takes protection of the environment very
seriously. The draft monitoring plan as proposed, treats SSOM facilities differently than other
facilities that also have tested above intervention levels. SSOM facilities like the SMSC's are critical
to the metro region meeting its diversion of waste goals. The SMSC supports fair and equal
treatment of facilities and request that the above questions and comments be addressed. Thank
you for considering the SMSC's comments to the draft PFAS Monitoring Plan. Should you have any
questions or concerns, please reach out to SMSC staff.
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Currently a student at UMD
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Nicholas Nigro

PFAS Product Manager

Air
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Kate Bartelt

Solid waste and
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1/21/2022

Ashley Parr

1/21/2022

Marie De los
Santos

Executive Director,
Minnesota Resource
Recovery Association
Attorney, Barnes &
Thornburg LLP, on behalf of
the PFAS Regulatory
Coalition
Senior Consultant, Ramboll

I appreciate the transparency and conciseness of the plan overall. I think that more education of
the general public and outreach could be very beneficial to first increasing awareness and then
gaining support for further investigation, monitoring, research and remediation since many people
are unaware of PFAS and the numerous places/objects they are found in.
Page 4. "EPA currently has standard analytical methods available..." COMMENT: this sentence is
not correct in that it cites "methods" that are NOT EPA methods. Examples include MLA 110 (this
is not an EPA method, it is a lab SOP); DoD QSM 5.3 (this is NOT a method, but a quality systems
manual for DoD compliance). Page 13. "must be consistent with MPCA PFAS analytical guidance."
COMMENT: Which version? The July 2020 version? Or the December 2021 version, which recently
came out and is riddled with typos and errors. For example, the RL table shows units of aqueous
(ng/L) for solids and biota. In addition, the limits for aqueous are now HIGHER than the July 2020
versions? Lastly and MOST IMPORTANTLY, MPCA has indicated the the December 2021 version
will not REQUIRED for implementation until January 2023, well after portions of this Monitoring
Plan are likely to start. This is a GLOBAL comment, because in most sections of this plan it
references generically the "MPCA Analytical Guidance." Page 16. Last sentence. Please note that
there are some ILs that are <5 ppt, and this is NOT achievable in a leachate matrix. This is a global
comment for the Wastewater section. Page 24. What methods will be available? COMMENT: See
above. You will need to make it clear exactly which version of the MPCA Analytical Guidance will
be required for Monitoring Plan implementation. In addition, you will need to make sure that the
MPCA/MDOH is offering certification for whatever version of the guidance that is required.
Page 6. In the air program section, MPCA is requiring monitoring air emissions using OTM 45.
Notably, this method is only “draft” at this time, and I believe has not been multi-laboratory
validated. This is a very expensive monitoring requirement, and consideration should be given to
the level of quality and consistency that could be rendered from a drat method that has not been
multi-lab validated.
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Elizabeth Wefel
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Jeff
Stollenwerk

Minnesota Composting
Council - Legislative
Committee Chair
Senior Attorney-Lobbyist, on
behalf of Coalition of
Greater Minnesota Cities
Director of Government and
Environmental Affairs,
Duluth Seaway Port
Authority
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General feedback

Attached, please find comments on behalf of the PFAS Regulatory Coalition regarding Minnesota's
PFAS Monitoring Plan. Please contact us if you have any questions or need any additional
information.
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General feedback

Hello - I've uploaded a Word document with comments/questions compiled from several
individuals that spans the entire Monitoring Plan. If you have any questions about the feedback
please let me know.
Please see the attached PDF.
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Attached please find the comments of the Coalition of Greater Minnesota Cities.

ref:0000000821:Q6

Wastewater
(industrial and
municipal)
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Thank you for accepting comments on the MPCA’s Draft PFAS Monitoring Plan. I support the
overall management strategy to prevent, manage and clean up PFAS, and I recognize the value of
PFAS monitoring to the overall strategy. However, I want to call attention to the unintended
consequences that sometimes occur when monitoring requirements are imposed on NPDESregulated wastewater dischargers. I request that the MPCA consider the potential negative
consequences of the proposed monitoring requirements and implement safeguards before moving
forward. Monitoring wastewater triggers a regulatory process under the NPDES program. All
effluent monitoring results must be evaluated to determine whether they indicate a reasonable
potential to cause or contribute to the exceedance of a water quality standard (aka “reasonable
potential”). Once “reasonable potential” is established, the extent to which a wastewater
discharger contributes to the exceedance of a water quality standard and broader environmental
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problem is irrelevant. The MPCA must set an effluent limit, and discharger must take action
(oftentimes install costly treatment components) to meet the limit, regardless of whether there is
an environmental benefit. For example, as noted at the MPCA’s Mercury TMDL web page,
wastewater dischargers account for far less than 1% of the mercury in waters of the state. But
because the MPCA imposed mercury monitoring requirements on these wastewater dischargers
without appropriate safeguards in place, and because the results indicated a reasonable potential,
costly treatment requirements are being imposed with no meaningful or measureable benefit with
respect to mercury in the environment. Let’s not repeat this mistake. MPCA’s Draft PFAS
Monitoring Plan proposes to only monitor influent at domestic facilities which may allow the
MPCA to argue it cannot complete a reasonable potential determination because it doesn’t have
effluent data. There is risk that this presumption will be challenged after monitoring begins. For
our industrial dischargers, the MPCA proposes no strategy at all for avoiding the unintended
consequences of monitoring. I respectfully request that the MPCA move forward with
implementing reduction strategies to minimize or eliminate PFAS at wastewater facilities. I also
request that the MPCA not impose monitoring requirements that could be used to determine
reasonable potential until firm assurances that treatment processes for PFAS removal will not be
required to meet numeric and/or narrative water quality standards without first demonstrating a
meaningful environmental benefit. Respectfully, Jeff Stollenwerk
1. Data Integrity The accuracy of the data collected as part of the MN PFAS Monitoring is critical.
As such, the proposed approach that each wastewater treatment facility conduct their own
sampling for PFAS has a high potential for error. Sampling for PFAS is not easy and the potential
for cross contamination is high. The sampling guidance shared by the agency is confusing as is the
analytical guidance. To insure accuracy of sample collection and testing, it is suggested that the
state contract with an outside entity or two who can collect samples consistently across
wastewater facilities and that the state select a few laboratories to conduct the testing and the
methodology that should be used. At a minimum, the MPCA should provide detailed training to
individual wastewater facilities on proper sampling and specific materials to use and avoid. If
wastewater facilities do not have the knowledge to properly sample the data collected will not
provide an accurate representation of the PFAS baseline. The option to use either method 537.1
(drinking water matrix) or draft EPA 1633 (wastewater matrix) adds potential variability to the
data set collected. The MPCA should modify the sampling schedule to allow time for the EPA to
finalize method 1633 and utilize this method for all wastewater sampling. Sample guidance leaves
many questions unanswered such as whether grab or composite samples are preferred. Quality
Assurance blanks should be better detailed to appropriately evaluate data. 2. Baseline
The
sampling frequency for wastewater treatment influent is quarterly. While this frequency is
appropriate given the high cost of testing, it only provides two data points for the wastewater
facility to use before identification of pollution prevention opportunities. Such a small sample size
does not provide enough information for the facility to understand its base loading much less to
identify reduction opportunities. We would suggest that the first year of sampling be limited to
baseline sampling only. This would allow time for the facility time to conduct appropriate QA/QC
on the sampling protocol itself and to get a better picture of the influent variation. Measuring
pollution prevention progress is not possible without a solid baseline for comparison. 3.
Information and Communication EPA Method 1633 can provide detections for forty (40) PFAS
compounds, most of which have not been studied at this time. The MPCA sampling plan asks that
should a facility use EPA Method 1633 that they provide data for all of the 40 compounds
measured. If the MPCA moves forward with facilities reporting the entire list of 40 compounds
they must be prepared to deal with the public concern and questions that can arise from a
detection of a compound prior to public health and water quality impact being determined. It is
recommended that the compounds reported be limited to those PFAS compounds that have been
studied and that are most likely to be regulated in the future. 4. Clarification It has been stated
that a facility would only be required to participate in testing one matrix (air, water, solid waste). It
would be helpful to have clarification in the PFAS Monitoring Program specifically stating this.
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Hydrogeologist, consultant
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David Wagger
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David Wagger
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Inc.
Staff Attorney with
Minnesota Center for
Environmental Advocacy
Attorney, Representing
MESERB

I have concerns regarding sampling of private water wells that might be required at a landfill
facility. Construction details and materials are really sketchy on some of these wells (although they
were installed according to code), and PFAS-containing pump fittings, pipe connections, wire
insulation etc etc in a well, cannot be documented and may these sources may contribute to PFAS
detection in a well that is not groundwater sourced. This would point to groundwater as a source,
when in reality it's the well construction... Existing monitoring wells at a landfill facility may have
dedicated tubing in the well. Construction materials of the tubing may not be precisely known or
formulations of tubing may have changed over the years and may contain PFAS. This uncertainty
would require replacement of all suspect tubing at a facility, which is costly. Has this cost
consequence been considered?

Minnesota State Director,
Clean Water Action
Litigation and Policy
Attorney
Director of Sales Specialized Environmental
Technologies (Compost
Manufacturer)

General feedback
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Charles Joswiak

Industrial stormwater

Please see attached
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Please see attached comments.
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Acronyms
Acronyms used throughout the General PFAS Sampling Guidance document and/or each
sampling guidance are as follows:
NZIoC – New Zealand Inventory of
Chemicals (New Zealand)
PCPs – Personal care products
PID – Photoionization detector
PFAA – Perfluoroalkyl acids
PFAS – Per- and Polyfluoroalkyl
Substances
PFC – Polyfluorocarbons
PFCA – Perfluoroalkyl carboxylic acids

AFFF – Aqueous film forming foam
CAS Number – Chemical abstracts service
number
COC – Chain of Custody
DEPA – Danish Environmental Protection
Agency (Denmark)
EINECS – European List of Notified Chemical
Substances (European Union)
ENCS – Existing and New Chemical
Substances Inventory (Japan)
ETFE – Ethylene-tetrafluoroethylene
FCMP – Fish Contaminant monitoring program
FCSV – Fish consumption screening values
FDA – Food and Drug Administration (United
States of America)
FEP – Fluorinated ethylene propylene
HASP – Health and Safety Plan
HDPE – High-density polyethylene
IECSC – Inventory of Existing Chemical
Substances Produced or Imported in China
ITRC – Interstate Technology & Regulatory
Council
KECI – Korea Existing Chemicals Inventory
(South Korea)
KEMI – Swedish Chemical Agency (Sweden)
LDPE – Low-density polyethylene
LHA – Lifetime Health Advisory (United States
Environmental Protection Agency)
MDEQ – Michigan Department of
Environmental Quality
MDHHS – Michigan Department of Health and
Human Services
MPART – Michigan PFAS Action Response
Team
MSDS – Material Safety Data Sheet (former
reference)
ng/L – Nanograms per liter

PFOA – Perfluorooctanoic acid
PFOS – Perfluorooctanesulfonic acid
PFPE – Perfluoropolyethers
PFSA – Perfluoroalkyl sulfonic acids
PICCS – Philippine Inventory of
Chemicals and Chemical Substances
(Philippines)
ppb – Parts per billion
PPE – Personal protection equipment
ppt – Parts per trillion
PTFE – Polytetrafluoroethylene
PVC – Polyvinyl chloride
PVDF – Polyvinylidene fluoride
PVF – Polyvinyl fluoride
QA/QC – Quality assurance/quality
control
QAPP – Quality Assurance Project Plan
OECD – Organization for Economic
Cooperation and Development
SDS – Safety Data Sheet
SWAS – Surface Water Assessment
Section (MDEQ)
TSCA – Toxic Substances Control Act
(United States of America)
USEPA – United States Environmental
Protection Agency
UV – Ultraviolet
VOC – Volatile organic compounds
WRD – Water resources division (MDEQ)
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Disclaimer
The Michigan Department of Environmental Quality (MDEQ) intends to update the information
contained within this PFAS Sampling Guidance document as new information becomes available.
The user of this PFAS Sampling Guidance is encouraged to visit the Michigan PFAS Action
Response Team webpage (www.michigan.gov/PFASresponse) to access the current version of this
document.

Introduction
Per- and polyfluoroalkyl Substances (PFAS) are
a class of emerging contaminants composed
of more than 3,000 human-made, fluorinated,
organic chemicals (Buck et al., 2011, Wang et al.,
2017). The actual number of compounds is
continuously changing, as some PFAS are no
longer produced due to regulatory and voluntary
actions, while new ones are created as
alternatives. The carbon-fluorine bond that exists
in PFAS is one of the strongest bonds in nature,
they are tough to break and are resistant to
thermal, chemical, and biological degradation.

NOTE: Emerging Contaminants are
chemicals and materials in the environment
and present real or potential human health or
environmental risks, and either…
• Do not have peer-reviewed human
health standards
or:
• Standards/regulations are evolving due to
new science, new laboratory analytical
capabilities, and new knowledge about the
chemicals.

Due to their unique chemical properties, various PFAS can lower surface tension (act as
surfactants), are oil-repelling (oleophobic), and are water-repelling (hydrophobic), yet are also
relatively water soluble. They have been used extensively in many industries worldwide for a wide
variety of applications. PFAS were first invented in the late 1930’s and commercially used from the
1940’s as non-stick coatings. PFAS continued to be used in many industries and various products
as more PFAS were developed with unique chemical properties. Some of the documented PFAS
uses are in hydraulic fluids, biocides, construction products, fire-fighting foams, household products,
wetting and mist suppressing agents, surfactants for oil and natural gas recovery enhancement,
polymerization agents, low-friction bearings and seals, insulators, cables, wires, protective coatings
for a wide variety of materials, nonstick coatings, surgical patches, cardiovascular grafts, implants,
oil and water repellent coatings for a wide range of materials such as paper and cardboard
packaging products, carpets, leather products, and textiles (OECD, 2013). The presence of PFAS
in these materials is a potential source of environmental concern and cross-contamination.
The probability of false positives is relatively high during PFAS sample collection due to the
potential for many sources of cross-contamination, combined with low laboratory detection limits
(nanograms per liter (ng/L) or parts per trillion (ppt)). There are many products that could be found in
the sampling environment, that have not been documented to either contain or not contain PFAS,
and may come into contact with the samples, introducing causing cross-contamination.
The United States Environmental Protection Agency (USEPA) has established a Lifetime Health
Advisory (LHA) for Perfluorooctanoic acid (PFOA) and Perfluorooctanesulfonic acid (PFOS),
separately or combined, of 70 ppt. The MDEQ cleanup criteria protective of groundwater used for
drinking water purposes is also 70 ppt for PFOS and PFOA, individually or combined. The MDEQ
has also promulgated a standard under Rule 57 for PFOS of 11 ppt for surface water that is used
as a drinking water source and 12 ppt for surface water that is not used as a drinking water source.

●- Prohibited

■- Allowable
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Purpose and Objectives
The purpose of this document is to provide guidance and information to staff who will:
• Collect or handle PFAS environmental samples.
• Perform subsurface activities such as soil borings and/or well installation or well abandonment
at PFAS sites.
This document is intended to supplement the MDEQ media-specific PFAS sampling
guidance documents and is a resource for PFAS sampling.
The objectives of this document are as follows:
• Provide guidance on avoiding PFAS cross-contamination
during sampling.
• Improve sampling consistency and data quality.
• Provide guidance to MDEQ staff and contractors.
Because PFAS are emerging contaminants and information about
their use in various materials is still not available; the MDEQ will
update this document as new information becomes available.

NOTE: This guidance does
not
include
specific
information for sampling
environmental media and
should not be used to replace
specific sampling guidance
documents required for use
by MDEQ staff.

Farm Biosecurity
In the event PFAS sampling occurs on or near a farm, staff need to follow the requirements in this
document when conducting sample collection, to reduce the likelihood of transporting animal diseases.
3.1 Scheduling
To avoid cross-contamination from previous sampling locations, it is preferable that staff visit only
one farm in a day.
3.2 Before Sampling
Staff should review Section 4.2.4. Field Clothing and Personal Protective Equipment
(PPE) before going into the field.
Staff must have a clean vehicle, clean clothing, and clean boots to visit the sampling location. Before
arriving at the farm, staff should call the owner of the farm to indicate they will be arriving shortly
and ask if there are any additional biosecurity requirements for their farm. Once at the farm, staff
should park away from any animals and barns; preferably in a designated visitor area or on concrete.
Immediately before exiting the vehicle, place disposable PFAS-free boot covers over boots.
(NOTE: Disposable boot covers can be slippery, especially in icy/snowy conditions.)
3.3 While Sampling
Staff should not approach animal areas unless necessary for testing. If access to an animal area is
needed, staff should always be accompanied by farm personnel.
3.4 After Sampling
Dispose of used disposable boot covers at the facility if possible; otherwise, place in a plastic bag,
seal and place in the vehicle trunk to dispose of properly later.

●- Prohibited

■- Allowable
3

▲- Needs Screening

General PFAS Sampling Guidance

General PFAS Sampling
The following sections discuss technical issues such as the need to use PFAS-free water; information
about PFAS-free clothing and PPE; and laboratory issues that should be considered when sampling
for PFAS.
4.1 Sampling Objectives
Before conducting any PFAS sampling, it is recommended that a project-specific Quality Assurance
Project Plan (QAPP) should be developed. The QAPP must meet MDEQ policy and should include
the analyte list, method of analysis, environmental matrices, and reporting limits, which are based
on the project objectives. All of these considerations will be discussed in more detail in this guidance
document.
4.2 PFAS Cross-Contamination Potential Sources
Potential sources of PFAS cross-contamination in the typical sampling environment include water
used during drilling or decontamination, materials used within the sampling environment, sampling
equipment, field clothing and personal protective equipment (PPE), sun and biological protection
products, personal hygiene and personal care products (PCPs), food packaging, and the
environment itself.
The materials associated with sampling that have the potential for PFAS cross-contamination have
been divided into three major groups:
– Prohibited (●) identifies items and materials that should not be used when sampling. It is well
documented that they contain PFAS or that PFAS are used in their manufacture.
– Allowable (■) identifies items and materials that have been proven not to be sources of PFAS
cross contamination and are considered allowable for sampling.
– Needs Screening (▲) identifies items and materials that have the potential for PFAS crosscontamination due to a lack of scientific data or statements from manufacturers to prove
otherwise. These items and materials are further sub-divided into two categories:
o Category 1: Items and materials that will come in direct contact with the sample. These
should not be used when sampling unless they are known to be PFAS-free, by collecting an
equipment blank sample prior to use.
o Category 2: Items and materials that will not come in direct contact with the sample. These
should be avoided, if possible, unless they are known to be PFAS-free by collecting an
equipment blank sample prior to use.
All of the materials or items discussed in each of the MDEQ’s PFAS
Sampling Guidance Documents will be divided into ● Prohibited
■ Allowable, or ▲ Needs Screening. Several examples of prohibited
and allowable materials and materials that need screening are listed
in the MDEQ PFAS Sampling Quick Reference Field Guide at the
end of this document. Also, materials and items that are specific to a
particular environmental media or sampling method will be thoroughly
explained in that media’s sampling guidance document (such as
peristaltic pumps for groundwater sampling).

●- Prohibited

■- Allowable
4

NOTE: If recommended PPE
will be used during sampling,
Category 2 materials are not
expected to be a source of
cross-contamination as long
as they do not come into
contact with the samples.

▲- Needs Screening

General PFAS Sampling Guidance
Please note that at this time no published research is available that documents the use of various
materials and their effect on sample results. Therefore, a conservative approach is recommended
in this guidance based on the evaluation of multiple environmental samples at various PFAS sites.
Field sampling occurring during extreme weather (e.g., rainfall, snowfall, or extreme heat) should
be conducted while wearing the appropriate clothing that will not pose a risk for cross-contamination
but will also ensure the safety of the field personnel.
4.2.1 PFAS-Free Water
The term PFAS-free water is defined here as water that does
not contain significant concentrations of any compound in a
specific PFAS analyte list that is being analyzed at a projectdefined level. The significant concentrations depend on
project data quality objectives and could, for instance, be less
than the laboratory reporting limit, <1/2 the limit of
quantitation, or other defined criteria for the specific PFAS
compound of interest (ITRC, 2017).

NOTE: The confirmation of
PFAS-free water should always
be performed prior to the
commencement of work. Site or
public water supplies have been
identified in many instances to
contain detectable levels of
PFAS.

One important consideration for each project is to identify a PFAS-free water source to use for
decontamination of sampling and drilling equipment when applicable. The decontamination of
sampling tools or small equipment parts can be performed using laboratory-supplied verified
PFAS-free water. Other water can only be used for decontamination purposes if it has been
analyzed and shown to be PFAS-free as defined for the project.
4.2.2 Materials Screening
Materials screening should be performed during the Health and Safety Plan (HASP) and QAPP
development or the planning phase of sampling programs. The screening should be performed
on all of the items and materials that are expected to come into contact with the samples and
defined as Category 1.
Material screening should include a review of
Safety Data Sheets (SDSs; formerly Material
SDS [MSDSs]). Make sure the review uses
current SDSs, because the actual composition
of a particular item or material may have
changed over time without changing the actual
item or material name. All products from the
United States or abroad should be screened.
Text fragments such as “perfluoro,” “fluoro,” or
“fluorosurfactant” may identify the use of PFAS
in specific items or materials.

NOTE: Manufacturers can change the chemical
composition of any product. As a result,
equipment blank samples should be collected
for all materials that will come into direct contact
with the sample media, regardless of what
category they might be in, to confirm they are
“PFAS-free”, i.e. will not contaminate samples at
detectable levels. There is no guarantee
that materials in the ‘Allowable category
will always be PFAS-free.

Some countries have official national lists of industrial chemicals defined by regulations, such
as:
•
•

•

Toxic Substances Control Act (TSCA) in the United States.
European List of Notified Chemical Substances (EINECS), as well as substances preregistered under the Registration, Evaluation, Authorization, and restriction of Chemicals
(REACH) in the European Union.
Swedish Chemical Agency (KEMI) in Sweden.

●- Prohibited

■- Allowable
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•
•
•
•
•
•

Domestic Substances List (DSL) in Canada.
Inventory of Existing New Chemical Substances Produced or Imported in China (IECSC)
Existing and New Chemical Substances Inventory (ENCS) in Japan.
Korea Existing Chemicals Inventory (KECI) in South Korea.
New Zealand Inventory of Chemicals (NZIoC) in New Zealand.
Philippine Inventory of Chemicals and Chemical Substances (PICCS) in the Philippines.

The information available on these lists includes the chemical names and various identity
numbers, which is usually the Chemical Abstracts Service number (CAS Number) (KEMI, 2015).
The lists may not contain a substantial amount of information because of laws in regards to
proprietary information, which gives the suppliers the right to not name newly developed
chemicals. The information is not always sufficient to identify if the items or materials contain
PFAS, as many of the PFAS do not have an assigned CAS Number at this time (KEMI, 2015).
The most recent summary conducted by the Organization for Economic Co-operation and
Development (OECD) identified 4,730 PFAS-related CAS numbers (OECD, 2018).
Sometimes manufacturers provide information about their products online or upon request,
which may indicate if PFAS were used in the manufacturing of a particular item or material.
4.2.3 Sampling Equipment
The actual list of PFAS-containing materials potentially encountered onsite will change based
on the specific sampled media and site-specific sampling conditions. Do not use any equipment
that contains any known fluoropolymers. Consider all of the following:
●

●

●

●

●

●

Do not use polytetraﬂuoroethylene (PTFE) that includes the trademark Teflon® and
Hostaflon®, which can be found in many items, including but not limited to the lining of
some hoses and tubing, some wiring, certain kinds of gears, and some objects that require
the sliding action of parts.
Do not use Polyvinylidene ﬂuoride (PVDF) that includes the trademark Kynar®, which can
be found in many items, including but not limited to tubing, films/coatings on aluminum,
galvanized or aluminized steel, wire insulators, and lithium-ion batteries.
Do not use Polychlorotrifluoroethylene (PCTFE) that includes the trademark Neoflon®,
which can be found in many items, including but not limited to valves, seals, gaskets, and
food packaging.
Do not use Ethylene-tetrafluoroethylene (ETFE) that includes the trademark Tefzel®,
which can be found in many items, including but not limited to the wire and cable insulation
and covers, films for roofing and siding, liners in pipes, and some cable tie wraps.
Do not use Fluorinated ethylene propylene (FEP) that includes the trademarks Teflon®
FEP and Hostaflon® FEP, and may also include Neoflon®, which can be found in many
items, including but not limited to the wire and cable insulation and covers, pipe linings,
and some labware.
Do not use low-density polyethylene (LDPE) for any items that will come into direct contact
with the sample media. LDPE can be found in many items, including but not limited to
containers and bottles, plastic bags, and tubing.
▲ However, LDPE may be used if an equipment blank has confirmed it to be PFASfree. LDPE does not contain PFAS in the raw material but may contain PFAS
cross-contamination from the manufacturing process.

●- Prohibited

■- Allowable
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■
■
■

■
▲
▲

LDPE bags (e.g., Ziploc®) that do not come into direct contact with the sample media and
do not introduce cross-contamination with samples may be used.
Use materials that are either made of high-density polyethylene (HDPE), polypropylene,
silicone, or acetate.
Glass bottles or containers may be used if they are known to be PFAS-free, however,
PFAS have been found to adsorb to glass, especially when the sample is in contact with
the glass for a long period of time (e.g. being stored in a glass container). If the sample
comes into direct contact with the glass for a short period of time (e.g. using a glass
container to collect the sample, then transferring the sample to a non-glass sample bottle),
the adsorption is minimal.
Powderless nitrile gloves (which can be found at some hardware and major retail outlets).
Latex gloves should be screened before use.
Some sampling guidance documents allow the use of aluminum foil provided the shiny
side is placed away from the sample (e.g., fish tissue sampling guidance). As a precaution,
MDEQ recommends that aluminum foil not is used unless equipment blank samples
confirm it is PFAS-free.

4.2.4 Field Clothing and Personal Protective Equipment (PPE)
Any field planning and mobilization effort should address the physical, chemical, and biological
hazards associated with each PFAS site. The mitigation of potential risks may be documented
in a site-specific HASP or a QAPP. Due to the extensive use of PFAS in many industries and
products, PPE may contain PFAS. During PFAS investigation, PPE containing PFAS should be
avoided to prevent cross-contamination. The development of the HASP or QAPP should
consider these factors before mobilization in the field. All HASPs or QAPPs need to address the
concern of potential exposure of staff to PFAS through PPE.
Personal safety is paramount. The safety of staff should not be compromised by fear of PFAS
containing materials without any scientific basis. Any deviation from this guidance, including
those necessary to ensure the health and safety of sampling personnel, must be recorded in
field notes and discussed in the final report.
Globally, protective coatings for textiles are estimated
to be about 50 percent of the total use of PFAS (DEPA,
2015). Due to its unique properties of water and oil
repellency, PFAS has been used to coat various
clothing (i.e., pants, jackets, and t-shirts) and leather
products (i.e., boots, shoes, and jackets). Many of
these types of clothing and PPE have the potential to
be used in the sampling environment.

NOTE: The Danish Ministry of the
Environment identified alternative
polymer technology as being PFASfree. Products treated with this
technology are water- resistant, but
not oil and dirt repellent to the same
extent as products treated with
PFAS- based agents (DEPA, 2015).

While preparing for sampling, particular focus should be made on clothing that has been
advertised as having waterproof, water-repellant, or dirt and/or stain resistant characteristics.
These types of clothing are most likely to have had PFAS used in their manufacturing.
Field Clothing and PPE that should be avoided (●) in the immediate sampling environment
include the following:

●- Prohibited

■- Allowable
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●
●
●
●

Do not use clothing that has been washed with fabric softener which may contain PFAS.
Do not use clothing that has been made with or washed with water, dirt, and/or stain
resistant chemicals.
Do not use clothing chemically treated for insect resistance and ultraviolet protection (See
Section 4.2.5 on biological hazards).
Do not use clothing or PPE items that have any of the brand or product names that have
been found to contain PFAS by the Danish Ministry of the Environment and presented in
Table 1 below (DEPA, 2015).

Field Clothing and PPE that are allowable (■) to wear within the immediate sampling
environment include the following:
■
■
■
■

■

Powderless nitrile gloves.
NOTE: There could be
Polyvinyl chloride (PVC) or wax-coated fabrics.
many PPE materials used
Neoprene.
during various sampling
events, including hard hats
Any boots made of polyurethane and/or PVC. If the HASP
requires a specific type of boot such as (steel-toed), and and safety glasses. All
clothing and PPE should be
PFAS-free cannot be purchased, PFAS- free over-boots
evaluated prior to sampling.
may be worn. The overboots must be put on, and hands
washed after putting the overboots on before the beginning of sampling activities.
Overboots may only be removed in the staging area and after the sampling activities have
been completed.
Synthetic and natural fibers (preferably cotton) that are well laundered (more than six times
with no fabric softener) clothes and cotton overalls.

Field Clothing and PPE that must be evaluated (▲) before wearing within the immediate
sampling environment include the following:
▲
▲
▲

Latex gloves.
Water resistant or stain-treated clothing and PPE.
Tyvek suits and clothing that contain Tyvek® (USEPA PFAS sampling guidance from
USEPA Region 2 prohibits the use of Tyvek; available product information suggests
Tyvek® may be used if required. Coated Tyvek® requires further evaluation; therefore,
MDEQ recommends the collection of an Equipment Blank before Tyvek® use).

●- Prohibited

■- Allowable
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Table 1 below provides a list of prohibited field clothing (DEPA, 2015). However, the manufacturer
and/or vendor for the field clothing and/or PPE should be contacted to confirm that these brand or
product names still contain PFAS. There have been instances where manufacturers have kept the
same brand and/or product name but have changed the chemicals used during the manufacturing of a
particular item.
Table 1. Prohibited Field Clothing and PPE Brand and Product Names

● Prohibited Materials1 (DEPA, 2015)
®

Release Teflon®
High-Performance Release Teflon®
Ultra Release Teflon®
GreenShield®
Lurotex Protector RL ECO®
Repellan KFC®
UnidyneTM
RUCO-GUARD®
RUCO-COAT®
RUCOTEC®
Resist Spills™
Scotchgard™ Fabric Protector

Advanced Dual Action Teflon fabric protector.
Repel Teflon® fabric protector
High performance Repel Teflon® fabric protector
NK Guard S series
Tri-Effects Teflon® fabric protector
Oleophobol CP®
Rucostar® EEE6
Bionic Finish®
RUCOSTAR®
RUCO-PROTECT ®
RUCO®
Resists Spills and Releases Stains™
1This

list is not considered to be a complete listing of prohibited materials. All materials should be evaluated before use
during sampling.

4.2.5 Sun and Biological Protection
Because biological hazards (sunburn, mosquitos, ticks, etc.) may be encountered during
sampling, the elimination of specific clothing materials or PPE (sunscreens and insect
repellants) could pose a health and safety hazard to staff.
The safety of staff should not be compromised by fear of PFAS containing materials without
any scientific basis. Personal safety is paramount. Any deviation from this guidance, including
those necessary to ensure the health and safety of MDEQ staff, should be recorded in field
notes and discussed in the final report.
Prolonged sun exposure will require sunscreens, which may have
included PFAS in their manufacture. Protection against insects may
require the use of insect repellant. Table 2 contains a detailed list of
sunscreens and insect repellants that have been analyzed and
found to be PFAS-free as of the date of this document. Note that
this is not a comprehensive list of allowable insect repellants or
sunscreens; other products may meet the requirements for use.
Listing or omission of any product does not imply endorsement or
disapproval. Also, there is no guarantee that these products will
always remain PFAS free.

NOTE: Sunscreens and
insect repellants must be
evaluated on a case-bycase basis. Refer to
Section 4.6 Quality
Control Samples for
details on collecting
equipment blanks.

The MDEQ recommends that additional sunscreens and insect repellents be treated as (▲)
Needs Screening and should be evaluated before use.
●
■

Sunscreens and insect repellants should not be applied near the sample collection area.
Hands should be well washed after application or handling of these products, and
afterwards, powderless nitrile gloves should be worn.

●- Prohibited

■- Allowable
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Table 2. Sunscreen and Insect Repellents1

■ Allowable Insect Repellants
Photos

Insect Repellent Spray

•
•

OFF Deep Woods
Sawyer Permethrin

■ Allowable Sunscreens
Photos

Sunscreens

•
•
•

Banana Boat Sport Performance Sunscreen Lotion
Broad Spectrum SPF 30.
Meijer Sunscreen Lotion Broad Spectrum SPF 30.
Neutrogena Ultra-Sheer Dry-Touch Sunscreen Broad
Spectrum SPF 30.

■ Allowable Sunscreens
•
•
•
•
•
•
•
•
•
•
•
•
•

Banana Boat for Men Triple Defense Continuous Spray Sunscreen SPF 30
Banana Boat Sport Performance Coolzone Broad Spectrum SPF 30
Banana Boat Sport Performance Sunscreen Lotion Broad Spectrum SPF 30
Banana Boat Sport Performance Sunscreen Stick SPF 50
Coppertone Sunscreen Lotion Ultra Guard Broad Spectrum SPF 50
Coppertone Sport High-Performance AccuSpray Sunscreen SPF 30
Coppertone Sunscreen Stick Kids SPF 55
L’Oréal Silky Sheer Face Lotion 50+
Meijer Clear Zinc Sunscreen Lotion Broad Spectrum SPF 15, 30 and 50
Meijer Wet Skin Kids Sunscreen Continuous Spray Broad Spectrum SPF 70
Neutrogena Beach Defense Water + Sun Barrier Lotion SPF 70
Neutrogena Beach Defense Water + Sun Barrier Spray Broad Spectrum SPF 30
Neutrogena Pure & Free Baby Sunscreen Broad Spectrum SPF 60+

▲ Materials That Require Screening
Sunscreens: Alba Organics Natural Sunscreen, Yes To Cucumbers, Aubrey Organics, Jason
Natural Sun Block, Kiss My Face, and baby sunscreens that are “free” or “natural.”
Insect Repellents: Jason Natural Quit Bugging Me, Repel Lemon Eucalyptus Insect repellant, Herbal Armor,
California Baby Natural Bug Spray, Baby Ganics.
Sunscreen and Insect Repellent: Avon Skin So Soft Bug Guard Plus – SPF 30 Lotion.
1This

table is not considered to be a complete listing of allowable materials and materials that require screening. All materials
should be evaluated before use during sampling. Some of the sunscreen and insect repellent testing has been performed
using a PFAS screening Method known as Particle Induce Gamma-Ray Emission (PIGE). The use of approved gloves should
always be used, and the sample should never come into contact with any of the sunscreen or insect repellent products. An
Equipment Blank sample could also be collected to verify the product as PFAS-free.

●- Prohibited
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If an insect repellant has not been approved and staff needs protection against biting insects:
• Tuck pant legs into socks and/or boots to seal the gap between
NOTE: The words
the boots and the pants to reduce the risk of being bitten by ticks.
“Natural” and/or “Organic”
• Wear well-washed, light-colored clothing to easily see ticks
in the product name or to
during field activities.
describe it does not mean
• Light-colored clothing, long sleeves, and large-brimmed hats
that it is PFAS-free.
also prevent sunburn.
• Equipment Blank samples should be collected to verify that the
preferred insect repellant or sunscreen is PFAS-free by using the testing procedures identified
in Section 4.6 Quality Control Samples.
4.2.6 Personnel Hygiene and Personal Care Products (PCPs)
A number of sampling guidance documents recommend that personal hygiene and personal
care products (PCPs) (e.g., cosmetics, shampoo, sunscreens, dental floss, etc.) not be used
prior to and on the day(s) of sampling because the presence of PFAS in these products has
been documented (OECD, 2002, Fujii, 2013, Borg and Ivarsson, 2017). However, if the MDEQ’s
sampling SOPs are followed, these items should not come into contact with the sampling
equipment or the sample being collected. As of the date of this sampling guidance, crosscontamination of samples due to the use of PCPs has not been documented during the
collection of thousands of samples. However, field personnel should be aware of the potential
of cross-contamination if the sampling equipment or actual samples would come into contact
with these products. The following precautions should be taken when dealing with personal
hygiene or PCPs before sampling:
●
●
■
■

Do not handle or apply PCPs in the sampling area.
Do not handle or apply PCPs while wearing PPE that will be present during sampling.
Move to the staging area and remove PPE if applying personal care products becomes
necessary.
Wash hands thoroughly after the handling or application of PCPs and, when finished,
put on a fresh pair of powderless nitrile gloves.

4.2.7 Food Packaging
PFAS has been used by the paper industry as a special protective coating against grease, oil,
and water for paper and paperboards, including food packaging since the late 1950s (Trier et
al., 2018). PFAS application for food packaging includes paper products that come into contact
with food such as paper plates, food containers, bags, and wraps (OECD, 2002). In January
2016, the Food and Drug Administration (FDA) banned the use of PFAS which has eight carbon
atoms (such as PFOA and PFOS) or more, in food packaging
NOTE: Short-chain PFAS
materials. However, PFOA and PFOS or other eight or more carbon
have not been banned for
chain PFAS may still be detected in food packaging because of the use in the manufacturing
use of recycled paper which may contain PFAS. Various studies of contact food materials
have found up to 57percent detection frequency in food contact
in the United States.
materials such as paper (Trier et al., 2011; Rosenmai et al., 2013;
Schaider et al., 2017).
PFAS has been used by the paper industry as a special protective coating against grease, oil,
and water for paper and paperboards, including food packaging since the late 1950s (Trier et
al., 2018). PFAS application for food packaging includes paper products that come into contact
with food such as paper plates, food containers, bags, and wraps (OECD, 2002). Pre-wrapped
food or snacks (such as candy bars, microwave popcorn, etc.) must not be in the sampling and
staging areas during sampling due to PFAS contamination of the packaging. When staff

●- Prohibited
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requires a break to eat or drink, they should remove their gloves, coveralls, and any other PPE,
if worn, in the staging area and move to the designated area for food and beverage
consumption. When finished, staff should wash their hands and put on a fresh pair of
powderless nitrile gloves at the staging area, before returning to the sampling area.
●
■

Do not handle, consume, or otherwise interact with pre-wrapped food or snacks, carryout food, fast food, or other food items while on-site during sampling.
Move to the staging area and remove PPE prior to leaving the sampling and staging
areas if consuming food on site becomes necessary.

4.3 PFAS Sampling Procedures
4.3.1 Sample Containers, Handling, and Collection
All bottles used for PFAS sampling should come from the laboratory that will also be performing
the PFAS analysis. Commercial laboratories that have demonstrated awareness and
elimination of possible PFAS cross-contamination from sample containers and laboratory
supplies should be used. Recommended sampling containers will be discussed for each
environmental media. Any sampling containers provided by the laboratory should be verified as
PFAS-free.
Before sampling, staff may come into contact with textiles and fabrics treated with PFAS, such
as carpets and car interiors. Staff should be aware that these materials, and any other surfaces
that repel water and are stain resistant, have the potential of being treated with PFAS. However,
these are considered Category 2 materials and the field personnel should be aware of the
possible PFAS use. Sample containers and equipment that will be used for sampling should
not be stored on or come into contact with materials suspected to contain PFAS.
For all environmental media, hands should be well washed before sampling. Clean powderless
nitrile gloves must be put on before sample collection, handling of sample containers, and
handling sampling equipment. The sample container must be kept sealed at all times and only
open during the sample collection. The sampling container cap or lid should never be placed
on any surface unless it is PFAS-free. The sampling container cap or lid must never be placed
directly on the ground. A list of various materials used in sampling and handling can be found
in the MDEQ Quick Reference Field Guide located at the end of this document.
In the absence of formal USEPA guidance for PFAS sample storage, the documentation in
EPA Method 537 Rev. 1.1 should be used as a guide for thermal preservation (holding
temperature), and holding times for other environmental media samples (with the exception
of biota – in order to limit microbial growth, biota samples such as fish and vegetation are
recommended to be kept frozen until the sample is prepared).
If published analytical reference methods, other than EPA Method 537 Rev. 1.1 are used,
follow the guidelines or requirements in those methods for sample storage, preservation, and
hold times. Otherwise EPA Method 537 Rev. 1.1 requries that samples must be chilled during
storage and shipment, and must not exceed 50°F (10°C) during the first 48 hours after
collection.
4.3.2 Sample Shipment
In general, for all environmental media sampled for PFAS, samples must be kept on ice from
the time of sample collection to the arrival at the laboratory. The following procedures should
be used for sample shipment:

●- Prohibited
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■

■
■
■
■
■
■

Regular ice should be used to cool and maintain the sample at or below the proper
temperature.
▲
Chemical or blue ice may be used if it is known to be PFAS-free and it is absolutely
certain that the sample is cooled and maintained at or below the proper temperature
during collection and through transit to the laboratory.
Refresh with regular ice, if needed, double bagged in LDPE resealable storage bags if
needed.
Fish and other wildlife samples should be placed on dry ice and frozen before the shipment
to the lab. If fish is frozen, shipping the samples overnight on ice should be acceptable.
The samples, ice, and chain of custody (COC) should always be bagged in polyethylene
(i.e., Ziploc®) bags.
Chain of Custody and other forms should be single bagged in LDPE resealable storage
bags and taped to the inside of the cooler lid.
The cooler should be taped closed with a custody seal and shipped by overnight courier.
Samples should be shipped as soon as possible (e.g. overnight) to ensure the samples
arrive within the analytical holding time specified by the lab.

4.3.3 Preferential Sampling Sequence
A preferred sampling sequence should be established before any sampling event to reduce the
risk of cross-contamination. In general, the sampling sequence should be such that sampling
starts in areas where it is expected or known to be least contaminated, to areas anticipated or
identified to be most contaminated. If analytical results from past sampling events are available,
the sampling sequence can be readily determined.
For many PFAS investigation sites, no PFAS sampling has been conducted. In these cases, all
site information on possible PFAS uses and potential PFAS migration patterns (e.g., upgradient,
downgradient) from PFAS sources at the site should be reviewed before the sampling event to
help establish the sampling sequence.
If multiple samples (i.e., monitoring wells) will be collected for an area where a particular or
potential PFAS release in the environment might have been documented, samples that are
known to be upgradient from the impacted area should be sampled first, followed by those that
are furthest downgradient from the suspected source. The remaining wells should be
progressively sampled from the most distant downgradient to those closer to the known PFAS
source.
If no information is available about the site, samples are to be collected in the following order:
1) drinking water (e.g., residential wells).
2) surface water.
3) groundwater.
4.4 Decontamination Procedures
It is customary with sampling that equipment is decontaminated at the conclusion of the
sampling event. If the previous user of the equipment is not known, and it is unclear how the
equipment was handled, especially rental equipment, the equipment should be decontaminated.
Disposable Category 1 sampling equipment should be used, especially for sample bottles and
other materials that are used where the sample may be in contact with the sampling equipment
for an extended time period.

●- Prohibited
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Non-disposable sampling equipment used at multiple sites or sampling locations can become
highly contaminated with PFAS. Decontamination procedures must be implemented to prevent
cross-contamination, especially between individual sample locations. It is customary to
decontaminate sampling equipment at the end of the sampling event, whether the event is a
single sampling location or several sites that conclude at the end of the workday.
Throughout the sampling guidance documents, information will be provided about any mediaspecific decontamination procedures. For non-dedicated Category 1 sampling equipment,
there are many decontamination methods, two of which are listed below.
Decontamination Method 1 :
●
Do not use Decon 90®.
●
Do not put equipment away without decontaminating it.
■
Laboratory supplied PFAS-free deionized water is preferred for decontamination.
■
Alconox®, Liquinox®, and Citranox® can be used for equipment decontamination.
■
Sampling equipment can be scrubbed using polyethylene or polyvinylchloride (PVC) brush
to remove particulates.
■
Decontamination procedures should include triple rinsing with PFAS-free water.
■
Do decontaminate sampling equipment after sampling at each location, or at the end of
the workday.
■
Commercially available deionized water in an HDPE container may be used for
decontamination if the water is verified to be PFAS-free as defined in Section 4.2.1 of
this document.
▲ Municipal drinking water may be used for decontamination purposes if it is known to be
PFAS-free.
Decontamination Method 2:
1.
In a PFAS-free bucket, wash the equipment with a mixture of PFAS-free water and PFASfree soap (bucket #1)
2.
In a second PFAS-free bucket (bucket #2), rinse the equipment with PFAS-free water
3.
A second rinse should be done with PFAS-free water using either a third bucket (bucket
#3) or, if washed and rinsed, the second bucket (bucket #2).
4.
For decontamination of additional equipment, change the decontamination water between
cleanings.
4.5 Laboratory Considerations
The PFAS analytical list is available on the MPART website (www.michigan.gov/PFASresponse)
under Testing and Treatment. This list includes the 14 analytes required to be analyzed for drinking
water samples when using USEPA Method 537 Rev. 1.1, and the 24 analytes the MDEQ
recommends be analyzed for all other environmental media. The MPART website should be visited
to download the most recent document. Laboratories should be able to analyze and report PFAS
results that will meet the project-specific data quality objectives identified in the QAPP.

●- Prohibited
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Drinking Water Samples
USEPA Method 537 Revision 1.1 must be used for testing
NOTE: USEPA Method 537
finished drinking water samples. Other methods are available
Rev. 1.1 was developed to be
for non-drinking water samples. Many laboratories refer to the
used only for finished drinking
isotope dilution method as ‘modified Method 537,’ however,
water samples, and contains
specific
requirements
for
the USEPA does not recognize isotope dilution as an
sample
preservation,
shipping
acceptable modification of USEPA Method 537 Rev. 1.1 for
storage, and holding times.
drinking water analysis. USEPA drinking water methods are
generally prescriptive, and only limited modifications are
allowed because the finished treated drinking water is assumed to be free of significant
interferences.
USEPA Method 537 Rev. 1.1 was designed for finished drinking water and chemical
preservation using Trizma® to buffer the sample and remove free chlorine. Non-chlorinated
finished drinking water may also be analyzed using USEPA Method 537 Rev. 1.1.
Other Environmental Media Samples
There are currently no published USEPA methods using isotope dilution for determining PFAS
in non-drinking water matrices or other sample media. There are USEPA methods for analyzing
PFAS in additional matrices going through the development and validation process and may be
available as early as fall of 2018. Some commercial laboratories have developed isotope
dilution methods based on existing published methods, however, there may be significant
differences between SOPs from different commercial laboratories regarding the details of the
preparation and analysis of PFAS samples. A review of the laboratory’s procedure and
certifications should be done to ensure that the laboratory is capable of providing data that meet
the data quality objectives of the project. MDEQ is implementing a laboratory SOP review
process. Staff should refer to the MDEQ internal shared drive to see whether SOPs have been
reviewed for the lab they are considering.
The following non-USEPA analytical methods have been published for use in determining PFAS
in various media:
• ISO (International Organization for Standardization) Method 25101 (ISO, 2009) - Water quality
Determination of PFOA and PFOS - Method for unfiltered samples of drinking water,
groundwater, and surface water, using solid phase extraction and liquid
chromatography/mass spectrometry (HPLC/MS/MS.)
• ASTM D7979 (ASTM, 2017) - Standard Test Method for Determination of Per- and
Polyfluoroalkyl Substances in Water, Sludge, Influent, Effluent and Wastewater by Liquid
Chromatography-Tandem Mass Spectrometry (LC/MS/MS). This method has been
investigated for use with surface water, sludge, and wastewater for selected PFAS. This
method has not been evaluated on drinking water matrices. Some commercial laboratories
have modified this method and are using isotope dilution.
• ASTM D7968 (ASTM, 2017) - Standard Test Method for Determination of Polyfluorinated
Compounds in Soil by Liquid Chromatography-Tandem Mass Spectrometry (LC/MS/MS).
This procedure utilizes a quick extraction and is not intended to generate an exhaustive
accounting of the content of PFAS in difficult soil matrices.

●- Prohibited

■- Allowable
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General PFAS Sampling Guidance
4.6 Quality Control Samples
4.6.1 Laboratory Quality Control Samples
The QAPP should describe what batch quality control (QC) samples – such as method blank
(MB), laboratory control sample (LCS), laboratory control sample duplicate (LCSD), field
duplicate (FD), matrix spike (MS), and matrix spike duplicate (MSD) – are prepared for each
media type. In some cases, depending on the project, additional QC samples may be required.
For samples with high concentrations of PFAS, an FD may be warranted. The QAPP should
also reference the laboratory SOP.
4.6.2 Field Quality Control Samples
Field QC samples can be used to evaluate the field equipment and supplies as well as assess
the possibility of cross-contamination during sampling, transport, and storage of samples. For
samples such as equipment rinse blanks (EB), field blanks (FB), and trip blanks (TB) the
following is required:
• EB should be collected by passing laboratory verified PFAS-free water over or through
decontaminated field sampling equipment before the collection of samples to assess the
adequacy of the decontamination process and/or to evaluate potential contamination from the
equipment used during sampling. The recommended frequency should be in the QAPP.
• FB are prepared in the laboratory by placing an aliquot of PFAS-free water reagent water in a
sample container and treating it as a sample in all respects, including shipment to the sampling
site, exposure to sampling site conditions, storage, preservation, and all analytical procedures.
The purpose of the FB is to determine if method analytes or other interferences are present in the
field environment. The recommended frequency should be in the QAPP.
• TB are a bottle of PFAS-free water that should be prepared in the laboratory, should then travel
from the laboratory to the site, and then get transported back to the laboratory without having been
exposed to any sampling procedures. Typically, a TB is used for volatile compounds, but it may
be recommended for PFAS sampling to assess cross-contamination introduced from the
laboratory and during shipping procedures. The recommended frequency should be in the QAPP

●- Prohibited

■- Allowable
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Trademarks
Trademarks used in this document are as follows, and do not constitute an endorsement by the
MDEQ:
Alconox® is a registered trademark of Alconox, Inc.
Bionic Finish® is a registered trademark of the Rudolf Group.
Citronex® is a registered trademark of Citronex.
Decon 90® is a trademark of Decon Laboratories Limited.
Gatorade® is a registered trademark of Stokely-Van Camp, Inc.
Gore-Tex® is a registered trademark of W. L. Gore & Associates, Inc.
GreenShield® is a registered trademark of BigSky Technologies LLC.
Hostaflon® FEP is a registered trademark of Hoechst AG.
Hostaflon® is a registered trademark of the Chemours Company (formerly E. I. DuPont de Nemours and
Company).
Kynar® is a registered trademark of Arkema, Inc.
Liquinox® is a registered trademark of Alconox, Inc.
Lurotex Protector RL ECO® is a registered trademark of BASF Group.
Neoflon® FEP is a registered trademark of Daikin Industries, Ltd.
Neoflon® is a registered trademark of Daikin Industries, Ltd.
NK Guard S series™ is a registered trademark of Nicca.
Post-It® notes are a registered trademark of 3M.
Powerade® is a registered trademark of The Coca-Cola Company.
Repellan KFC® is a registered trademark of Pulcra Chemicals.
Resist Spills and Releases Stains™ is a registered trademark of Nano-Tex.
Resist Spills™ is a registered trademark of Nano-Tex.
Rite in the Rain® is a registered trademark of JL Darling LLC.
RUCO® is a registered trademark of the Rudolf Group.
RUCO-COAT® is a registered trademark of the Rudolf Group.
RUCO-GUARD® is a registered trademark of the Rudolf Group.
RUCO-PROTECT® is a registered trademark of the Rudolf Group.
Rucostar® EEE6 is a registered trademark of the Rudolf Group.
RUCOSTAR® is a registered trademark of the Rudolf Group.
RUCOTEC® is a registered trademark of the Rudolf Group.
Scotchgard™ Fabric Protector is a registered trademark of 3M.
Sharpie® is registered trademark of Newell Brands.
Teflon® is a trademark of the Chemours Company (formerly E.I. DuPont de Nemours and Company).
Tefzel® is a registered trademark of the Chemours Company (formerly E. I. DuPont de Nemours and
Company).
Trizma® is a registered trademark of the Sigma-Aldrich Company.
Tyvek® is a registered trademark of the Chemours Company (formerly E. I. DuPont de Nemours and
Company).
Unidyne™ is a registered trademark of Daikin Industries, Ltd.
Ziploc® is a registered trademark of S. C. Johnson & Son.
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Michigan Department of Environmental Quality

MDEQ PFAS S AMPLING QUICK REFERENCE FIELD GUIDE1
All Items Used During Sampling Event

● Prohibited
• Items or materials that contain fluoropolymers such as
o Polytetrafluoroethylene (PTFE), that includes the trademarks Teflon® and Hostaflon®
o Polyvinylidene fluoride (PVDF), that includes the trademark Kynar®
o Polycholotrifluoroethylene (PCTFE), that includes the trademark Neoflon ®
o Ethylene-tetrafluoro-ethylene (ETFE), that includes the trademark Tefzel®
o Fluorinated ethylene propylene (FEP), that includes the trademarks Teflon® FEP and Hostaflon® FEP
• Items or materials that contain any other fluoropolymer
Pumps, Tubing, and Sampling Equipment
● Prohibited
■ Allowable
▲Needs Screening2

• Items or materials containing any
fluoropolymer (potential items include
tubing, valves, or pipe thread seal
tape)

• High-density polyethylene (HDPE)
• Low-density polyethylene (LDPE) tubing
• Polypropylene
• Silicone
• Stainless-steel
• Any items used to secure sampling
bottles made from:
o Natural rubber
o Nylon (cable ties)
o Uncoated metal springs
o Polyethylene

Sample Storage and Preservation
● Prohibited

• Polytetrafluoroethylene (PTFE):

■ Allowable
• Glass jars4
• Laboratory-provided PFAS-Free bottles:

Teflon® lined bottles or caps

•
•
•

o HDPE or polypropylene
Regular wet ice
Thin HDPE sheeting
LDPE resealable storage bags (i.e.
Ziploc®) that will not contact the sample
media6

Field Documentation
● Prohibited

■ Allowable

• Clipboards coated with PFAS
• Notebooks made with PFAS treated
paper
• PFAS treated loose paper
• PFAS treated adhesive paper
products

• Loose paper (non-waterproof, nonrecycled)

• Rite in the Rain® notebooks
• Aluminium, polypropylene, or Masonite
field clipboards

• Ballpoint pens, pencils, and Fine or
Ultra-Fine Point Sharpie® markers

Decontamination
● Prohibited

• Decon 90®
• PFAS treated paper towel

■ Allowable
• Alconox®, Liquinox®, or Citranox®
• Triple rinse with PFAS-free deionized water
• Cotton cloth or untreated paper towel

www.michigan.gov/pfasresponse

800-662-9278

• Any items or materials that will
come into direct contact with the
sample that have not been verified
to be PFAS-free
o Do not assume that any
sampling items or materials
are PFAS-free based on
composition alone

▲Needs Screening2
• Aluminium foil4
• Chemical or blue ice5
• Plastic storage bags other than
those listed as ■ Allowable
• Low-density polyethylene (LDPE)
bottles

▲Needs Screening2
• Plastic clipboards, binders, or spiral
hard cover notebooks
• All markers not listed as
■ Allowable
• Post-It® Notes or other adhesive
paper products
• Waterproof field books
▲Needs Screening2
• Municipal water
• Recycled paper towels or
chemically treated paper
towels

Revised 10/17/2018

Clothing, Boots, Rain Gear, and PPE
● Prohibited

• New or unwashed clothing
• Anything made of or with:
•

o Gore-Tex™ or other water-resistant
synthetics
Anything applied with or recently washed with:
o Fabric softeners
o Fabric protectors, including UV protection
o Insect resistant chemicals
o Water, dirt, and/or stain resistant chemicals

■ Allowable

▲Needs Screening2
• Latex gloves
• Water and/or dirt resistant
leather gloves
• Any special gloves required
by a HASP
• Tyvek® suits, clothing that
contains Tyvek®, or coated
Tyvek®

• Powderless nitrile gloves
• Well-laundered synthetic or 100%
cotton clothing, with most recent
launderings not using fabric
softeners
• Made of or with:
o Polyurethane
o Polyvinyl chloride (PVC)
o Wax coated fabrics
o Rubber / Neoprene
o Uncoated Tyvek®

Food and Beverages
● Prohibited

■ Allowable

• No food should be consumed in the staging or sampling

• Brought and consumed only outside the vicinity of the

areas, including pre-packaged food or snacks.
■ If consuming food on-site becomes necessary, move
to the staging area and remove PPE. After eating,
wash hands thoroughly and put on new PPE.

sampling area:
o Bottled water
o Hydration drinks (i.e. Gatorade®, Powerade®)

Personal Care Products (PCPs) - for day of sample collection 6
● Prohibited
■ Allowable
6
6
PCPs , sunscreens, and insect repellents applied in the staging area, away
• Any PCPs ,
from sampling bottles and equipment followed by thoroughly washing hands :
sunscreen, and
PCPs6:
insect repellent
applied in the
• Cosmetics, deodorants/antiperspirants, moisturizers, hand creams, and other PCPs6
Sunscreens:
sampling area.
• Banana Boat® for Men Triple Defense Continuous Spray Sunscreen SPF 30
• Banana Boat® Sport Performance Coolzone Broad Spectrum SPF 30
• Banana Boat® Sport Performance Sunscreen Lotion Broad Spectrum SPF 30
• Banana Boat® Sport Performance Sunscreen Stick SPF 50
• Coppertone® Sunscreen Lotion Ultra Guard Broad Spectrum SPF 50
• Coppertone® Sport High Performance AccuSpray Sunscreen SPF 30
• Coppertone® Sunscreen Stick Kids SPF 55
• L’Oréal® Silky Sheer Face Lotion 50
• Meijer® Clear Zinc Sunscreen Lotion Broad Spectrum SPF 50
• Meijer® Sunscreen Continuous Spray Broad Spectrum SPF 30
• Meijer® Clear Zinc Sunscreen Lotion Broad Spectrum SPF 15, 30 and 50
• Meijer® Wet Skin Kids Sunscreen Continuous Spray Broad Spectrum SPF 70
• Neutrogena® Beach Defense Water+Sun Barrier Lotion SPF 70
• Neutrogena® Beach Defense Water+Sun Barrier Spray Broad Spectrum SPF 30
• Neutrogena® Pure & Free Baby Sunscreen Broad Spectrum SPF 60+
• Neutrogena® UltraSheer Dry-Touch Sunscreen Broad Spectrum SPF 30
Insect Repellents:
• OFF® Deep Woods
• Sawyer® Permethrin
1

▲Needs Screening2
• Products other than
those listed as
■Allowable

This table is not considered to be a complete listing of prohibited or allowable materials. All materials should be evaluated prior to use during sampling. The manufacturers of various
products should be contacted in order to determine if PFAS was used in the production of any particular product.
2
Equipment blank samples should be taken to verify these products are PFAS-free prior to use during sampling.
3
For surface water foam samples: LDPE storage bags may be used in the sampling of foam on surface waters. In this instance, it is allowable for the LDPE bag to come into direct
contact with the sample media.
4
For fish and other wildlife samples: Depending on the project objectives, glass jars and aluminum foil might be used for PFAS sampling. PFAS has been found to bind to glass and
if the sample is stored in a glass jar, a rinse of the jar is required during the sample analysis. PFAS are sometimes used as a protective layer for some aluminum foils. An equipment
blank sample should be collected prior to any aluminum foil use.
5
Regular ice is recommended as there are concerns that chemical and blue ice may not cool and maintain the sample at or below 42.8°F (6°C) (as determined by EPA 40 CFR 136 –
NPDES) during collection and through transit to the laboratory.
6
Based on evidence, avoidance of PCPs is considered to be precautionary because none have been documented as having cross-contaminated samples due to their use. However, if
used, application of PCPs must be done at the staging area and away from sampling bottles and equipment, and hands must be thoroughly washed after the use of any PCPs prior to
sampling.

●- Prohibited ■- Allowable
2

▲- Needs Screening

December 3, 3021
Commissioner Katrina Kessler
Minnesota Pollution Control Agency
520 Lafayette Road North
Saint Paul, MN 55155
RE: Request for extension of time for comments on Draft PFAS Monitoring Plan
Dear Commissioner Kessler:
On November 16, 2021, the MPCA issued a Draft PFAS Monitoring Plan and stated that it would accept
comments on the draft plan until December 20, 2021. The draft plan addresses PFAS monitoring in air,
wastewater, solid and hazardous waste, industrial stormwater, and the MPCA’s remediation program.
According to the draft plan, the plan is intended to “provide the initial understanding of PFAS presence
(a necessary step to supporting pollution prevention) and identify scenarios where immediate measures
to protect human health and the environment are necessary.”
The draft plan is very detailed, with specific discussions of testing protocols that will be applied to
particular regulated parties in five different MPCA programs. Many regulated parties, including the
members of the Chamber of Commerce, will be affected by the testing in several of the covered
programs. The testing will be costly to implement, and it is critical that they be designed appropriately
to provide useful, accurate information concerning PFAS. Given the breadth of the application of the
draft plan and its importance, the Minnesota Chamber of Commerce believes that the MPCA, entities
impacted by the draft plan, and the public would benefit from sufficient time to review the plan
carefully and then develop and submit detailed, thoughtful, comprehensive comments, including any
recommendations for how the plan can be improved. Thirty days is simply not enough time to perform
those tasks adequately, particularly given that this comment period is occurring during the holiday
season. It should also be noted that 4 of the 5 program specific meetings will occur less than a month
before the December 20 comment deadline. Accordingly, the Minnesota Chamber of Commerce
respectfully requests that the MPCA extend the comment period for the draft plan by 60 days, so that
the comment deadline is modified from December 20, 2021, to February 18, 2022, to ensure that
interested parties have time to fully develop helpful comments.

Tony Kwilas
Director, Environmental Policy
Minnesota Chamber of Commerce

400 Robert St. North, Suite 1500, St. Paul, MN 55101
www.mnchamber.com

The National Wastes and Recycling Association (NWRA) thanks the Minnesota Pollution Control Agency (MPCA)
for the opportunity to comment on the MPCA’s Draft PFAS Monitoring Plan.

DRAFT 1633 Test Methodology Requires Peer Review and Finalization by U.S. EPA

A primary concern for the waste industry is the MPCA requiring the use of draft laboratory test methods for PFAS.
Page 4 of MPCA’s Draft Monitoring Plan states that “EPA currently has standard analytical methods available for
various environmental substrates including potable water (groundwater, treated drinking water; EPA 537.1 and
EPA 533), non-potable water (wastewater, leachate, Draft EPA 1633, MLA 110, DOD QSM 5.3) …” . EPA Draft 1633
PFAS testing is not “standard”, it is a draft methodology that is under development.

Draft EPA 1633 laboratory testing for PFAS has not gone through rigorous peer review and will likely change as the
test method is developed and finalized. Nationally, U.S. EPA has selected several laboratories for the purpose of a
multi-lab validation effort in early 2022. With feedback from laboratories, the draft methodology is likely to change
prior to its finalization. Laboratories have shared concerns with required use of Draft 1633 and have advised
waste industry members to continue using EPA PFAS Test Method 537M.
Timing of the PFAS Sampling Protocol and the MPCA Draft Monitoring Plan: Unanswered Questions

During MPCA’s December 2, 2021, presentation to the solid waste regulated community, MPCA noted that the
sampling protocol integral to the Draft Monitoring Plan would not be available until after the public comment
period is over on December 20, 2021. We share the concerns of many parties on the conference call regarding not
having the opportunity to review and comment on the sampling protocol.

Aside from knowing what the final laboratory testing methodology might look like, the sampling protocol is also at
the heart of a monitoring plan. Due to the lack of public input on finalized, key elements of a Draft monitoring
program and sampling protocol, the MPCA should not move forward with implementation of the Draft Monitoring
Plan. Public comment should be allowed on both the Draft Monitoring Plan and on the sampling protocol.

Further, when MPCA was asked on December 2, 2021, WebEx, whether any laboratory can test down to the MPCA’s
intervention limits (IL) for PFAS as required in the Draft Monitoring Plan, MPCA staff were unable to answer the
question at this time. MPCA later stated that many of the unanswered questions from the regulated community on
the December 2, 2021 WebEx, would be answered in the Sampling Protocol available in early 2022, after the
public comment period for the Draft Monitoring Plan ends on December 20, 2021

Given the lack of certainty with laboratories’ ability to test PFAS to standards in the parts per trillion for PFAS
intervention limits, we believe that the MPCA needs to delay implementation of the Draft Monitoring Plan and
allow for meaningful stakeholder engagement once these questions have been resolved. The public should be
allowed to review and understand the impacts of PFAS monitoring and sampling in its entirety.
Minnesota’s PFAS Strategy Needs to be Science Based, Focused and Inclusive

U.S. EPA is taking a methodical approach to regulating PFAS, with their “Research, Restrict and Remediate”
strategy. By gathering national data that is already available and focusing on those PFAS generators causing the
greatest concern, US EPA will target sources of PFAS that yield the most significant environmental and public
health outcomes. We support EPA’s methodical, data driven approach. MPCA’s Draft Monitoring Plan essentially
115 East Ogden Avenue * Suite 105-313 * Naperville, IL 60569 * 630-848-1101 * peggym@wasterecycling.org
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requires all solid waste landfills to monitor for PFAS with the expenses of monitoring being borne by the regulated
community. MPCA should follow EPA’s lead on data gathering, use PFAS monitoring data that is readily available
and follow EPA’s lead on regulatory requirements for PFAS monitoring and testing.

Lastly, we believe the development of the PFAS Blueprint, the MPCA Draft Monitoring Plan and the MPCA’s
presentations of the Plan to key stakeholders did not provide a meaningful opportunity to comment on pending
regulations that have significant expense and affect public perception of the facilities we operate. Furthermore, we
do not believe the MPCA has given much thought as to what happens next—how will materials containing PFAS be
managed if they are found in the environment, where will they be disposed of and how? NWRA members contend
that our facilities are part of the responsible solution to the management of PFAS. The current draft Plan greatly
disincentives facilities from accepting PFAS containing materials (such as those from a remediation project).

Extension to Comment Period to Include Opportunity to Comment on Sampling Protocol

Given the swift pace of MPCA’s developing strategy, the lack of meaningful public input to date, and the need for more
conclusive information regarding draft testing protocol, NWRA respectfully requests extension to the public comment period
to allow for public comment after validation of U.S. EPA Draft Test Method 1633 and MPCA’s proposed sampling protocol.

Thank you for the opportunity to comment. Should you have any questions, you can contact Doug Carnival at 612-338-3587.
Sincerely,

Peggy Macenas
NWRA – Vice President
Minnesota Chapter National Wastes and Recycling Association

peggym@wasterecycling.org

Air Comments
1. Waste to energy facilities appear to be lumped in with all other air facilities (p 16, Draft
PFAS Monitoring Plan). The MPCA needs to address these facilities specifically, as they do
other solid waste facilities (e.g., landfills). WTE are not a PFAS 'source' and instead should
be classified as a PFAS 'conduit.' While all the monitoring and sampling requirements
would fall under similar procedures as the rest of the air facilities, the monitoring of these
facilities needs to be considered under the 'conduit' perspective.
2. The Monitoring Plan lists the monitoring methods proposed (p 8, Draft PFAS Monitoring
Plan). The continuous emissions monitoring is listed as number 1 but is clearly not
applicable as no such technology exists. Stack testing is listed as number 2. While
preferable, the current cost implications put this out of reach for many. The third option
listed is a material balance or MPCA approved emission factor. With respect to waste-toenergy facilities specifically, what values will be used for emission factors and how will
these values be obtained by the 2023 submittal date? There is limited data on municipal
waste combustors emissions.
3. The MPCA must understand what the emissions should be for WTE facilities. This can only
be understood by knowing the composition of the feedstock. With the MPCA's database
of waste composition studies, it should be able to generate a standard feedstock
composition. This would be useful in determining the expected PFAS analytes. I would
expect the MPCA to provide this information to WTE facilities.
4. Research suggests that thermal management of PFAS may be an effective means of
reducing potential PFAS air emissions1. This means that WTE facilities, while having the
potential to emit PFAS derived from producer's waste, may be able to significantly reduce
PFAS in the environment. The MPCA notes their desire to remove, reduce, remediate, but
has had no discussions with WTE facilities about the possibility as a management solution
5. The MPCA should consider supporting the research of thermal treatment of PFAS in
everyday household waste. Conducting a waste characterization sort along with
simultaneously performing stack testing would be helpful to put into context the amount
of PFAS in the feedstock and the resulting emissions. The MPCA should aid in funding this
research if it wants to seriously consider a variety of options for management of PFAS.
6. The PFAS monitoring plan notes that the MPCA 'solicited and incorporated feedback from
regulated stakeholders' for the monitoring plan (p 7). The only feedback we are aware of
was a selective survey sent out to only a sample of permitted facilities. This survey did not
account for WTE facilities. There are currently eight waste combustion facilities operating
in Minnesota. Aside from the selective survey, none of these facilities were contacted for
any type of feedback regarding the development of the air quality monitoring parts of the
PFAS Monitoring Plan.
7. The MPCA has indicated that stack testing will be voluntary (p 9). As the 2022 stack test
plans begin to be approved, the MPCA will find very few facilities desiring to pay an extra
$25,000 to $30,000 for testing (p 4). Given the fact that 2022 budgets are set for many
facilities, the MPCA needs to consider how funding an additional $30,000 test is possible
and what role the MPCA will play in supporting the necessary testing.
8. Chemical manufacturers are responsible for the introduction of this material into the
environment. Ultimately, they should be responsible for ensuring these materials are not
introduced into the environment and any necessary treatment or clean-up. The MPCA
1

(Aleksandrov, et al., 2019)

should be holding them accountable for this and supporting the necessary systems to
remove these from the environment. This would include supporting funding for any
necessary testing, monitoring, or treatment at waste management facilities.
9. The MPCA should ensure that any new chemical introduced into products or the
environment from chemical manufacturers is not going to result in a similar public health
and environmental challenge to the one we are currently facing.
10. The MPCA appears to have taken different approaches with the various programs
included in the monitoring plan. Each program from the MPCA has had a varying level of
engagement with the regulated parties. The wastewater program appears to be the most
engaged. The wastewater program appears to have a solid concept to successfully deliver
meaningful data from the monitoring plan. The proposed use of a memorandum of
understanding (MOU) with each facility is a useful way to facility expectations for the
monitoring plan. The MOU will provide a more agreeable means of creating a consistent
set of data in which the regulated parties will not be subject to requirements or the
perception of being subjected to requirements. The MPCA and solid waste and waste-toenergy facilities should work cooperatively to develop a process that provides useful and
meaningful data whereby decisions can be made.
Also, given the potentially sensitive nature of this data, it is important for facilities to know
how and where the MPCA intends to use this data. The MOU will outline how this
information is being used and how it will keep information in the context of research.
11. The MPCA should consider delaying the proposed performance stack testing request until
2023 at the earliest. There are 3 primary reasons for this considerations:
11.1. The MPCA has not established a proposed sampling and analysis program that will
result in reliable and consistent data. Each facility is likely to develop its own
proposed requirements due to the limited and inconsistent information presented
to date from the MPCA. This is where stakeholder feedback and the use of an MOU
will provide a means of creating a systematic means of collecting data that is based
on similar requirements across all waste-to-energy facilities. Developing this will
take time and additional resources.
11.2. The proposed methods OTM-45 and Draft Method 1633 are not validated methods.
This means that until these methods are validated (not likely for OTM-45), that any
data collected would be unacceptable for any federal reporting. Thus creating a
scenario, at the very least, where any information collected from these method
would provide no value for future use in federal reporting. If this is the case, then
additional sampling and testing would be required, increasing costs.
11.3. The estimated cost presented in the MPCA monitoring plan is likely on the low end.
The unclarity of the required performance testing expectations will lead to
inconsistency in the costs for various facilities. Additionally, the combination of few
firms having experience in stack testing of PFAS and the newer, unvalidated
methods (i.e., OTM-45) will lead to a wide range of costs. Depending on the
number of and required reporting limits for the variety of PFAS compounds, costs
can vary significantly. The MPCA should consider delaying implementation of the
testing until more firms are able to develop their experience, their sampling and
analysis procedures, and more clarity is provided on the requirements.

Landfill Comments
1. The MPCA indicates that WTE facilities are 'considered in the context of the air monitoring
plan.' The MPCA should clarify this based on the second sentence of Appendix C stating:
'unlike industrial facilities using or producing PFAS products, landfills have limited options
for managing PFAS inputs into their facilities…' WTE facilities operate in the same fashion
as landfills in that they do not use or produce PFAS materials.
2. The MPCA must have a plan for mitigating the use of these chemicals in commercial and
industrial products. Landfills, WTE facilities and wastewater treatment facilities cannot be
responsible for preventing the exposure to the environment of these chemicals without
assurance from the MPCA that they will hold the producers of these chemicals
responsible. Especially when no known economically viable treatment option exists.
3. Some sites have more than one landfill (lined, unlined, active, closed or any combination).
Unlined facilities (e.g., C&D landfills) are third on the list of prioritizations. The MPCA
should be sure to draw clear distinction between which facility/landfill is required to
monitor, or the costs can increase rapidly.
4. C&D landfills are already facing pressure to implement new engineered controls for
leachate collection and liner systems based on elevated levels of naturally occurring
metals found in site groundwater monitoring wells. It is possible that many of the
outstate C&D landfills will end up closing or significantly increasing fees. Adding the
testing of PFAS at $300 to $500 per well (minimum of 3) 3 times per year will be another
burden on these facilities.
5. The MPCA's research in the PFAS Blueprint states that PFAS have been in every soil sample
taken. This is important to keep in mind when the MPCA requires testing for PFAS in
groundwater after it is observed in leachate. It is possible that PFAS will show up in
groundwater monitoring wells at landfills in which no other parameter is present. In order
to provide a better understanding, the MPCA should provide background values of
concentrations of PFAS in groundwater at depths relative to landfill facilities.
6. There are discrepancies between the MPCA Guidance for Per- and Polyfluoroalkyl
Substances: Analytical (2021 p-eao2-28) and the EPA methods from the Department of
Defense (DOD). Discrepancies between the MPCA Guidance for PFAS: Analytical and US
EPA Methods can lead to generation of data that may be unacceptable for federal
reporting and may force stakeholders to perform costly re-sampling. US EPA, in
conjunction with DOD, released Draft Method 1633 in August of 2021; this method covers
40 PFAS analytes in aqueous, solid, biosolid and tissue samples. Although the method is
still undergoing multi-laboratory validation, DOD issued a memo on December 7, 2021,
stating that "All new contracts and task orders after December 31, 2021, shall require the
use of Draft Method 1633 for the analysis for PFAS in matrices other than drinking water."
The MPCA analytical guidance (2021) does not incorporate Draft Method 1633 in any way,
which is both a missed opportunity and a potential risk.

January 21, 2022
VIA ELECTRONIC MAIL

Ms. Sophie Green
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, Minnesota 55155-4194
Sophie.Greene@state.mn.us
Re:

Comments of the PFAS Regulatory Coalition on the Minnesota Pollution Control Agency’s Draft
PFAS Monitoring Plan

Dear Ms. Green:
Packaging Corporation of America (PCA) owns and operates an integrated kraft pulp and paper mill in
International Falls, MN (Mill) under the subsidiary name of Boise Papers. The Mill daily produces nearly
1,400 tons of bleached commodity and specialty papers from virgin wood fiber and employs 780 people.
PFAS chemistry is not currently used nor has it ever been intentionally used at this facility. PCA herein is
providing comments on MPCA’s Draft PFAS Monitoring Plan. Our comments are set forth below.

General Comments
A. Intentional Use of PFAS in the Pulp, Paper and Paperboard Industry
In September 2021, the Environmental Protection Agency released a report entitled Multi-Industry Perand Polyfluoroalkyl Substances (PFAS) Study-2021 Preliminary Report (PFAS Report). Chapter 7 of that
Report focuses on the Pulp, Paper and Paperboard Source Category. Much of the information in this
section of our comments, and sections B and C below, reflect information that is contained in that
Report.
A copy of that Report is available here:
Multi-Industry Per- and Polyfluoroalkyl Substances (PFAS) Study – 2021 Preliminary Report (epa.gov)
Neither PFOA, PFOS or any other PFAS are used in the Mill’s pulping process (including pulp bleaching),
or the manufacture of our commodity or specialty writing/printing paper products. Moreover, the U.S.
manufacturing of PFOA and PFOS was phased out over a decade ago. A small fraction of the industry,
however, has used, and continues to use, PFAS as an additive or coating for its surfactant qualities to
certain finished paper products. These products are those that require resistance to grease, oil, or
moisture. Intentional PFAS use in the paper industry is wholly limited to topical application to those
specialty papers used in the manufacturing of specialty food contact and food packaging. The
International Falls mill does not produce products for use in food contact or food packaging.

B. PFAS Use in Food Packaging is Being Eliminated from Food Packaging
In 2011, the Food and Drug Administration (FDA) worked with three PFAS chemical manufacturers to
stop the sale of several long-chain PFAS for food contact purposes. In 2016, FDA revoked authorization
of use for the remaining long-chain PFAS. In July 2020, FDA announced the voluntary phaseout of PFAS
containing 6:2 FTOH, or degrading to 6:2 FTOH, by December 31, 2021. Beyond these agreements and
actions, there are other significant drivers for the paper industry to move away from the use of PFAS in
food packaging. Several major retailers, such as McDonalds, Sweetgreen, Chipotle, Taco Bell, Trader Joes
and Panera Bread, have stated they plan to phase out all PFAS in food packaging, due to consumer and
regulatory pressures. In addition, several states, including the major markets of New York and California,
have enacted restrictions on the use of PFAS in packaging. These state laws also contribute to a desire to
eliminate the intentional use of PFAS in the pulp and paper industry. Again, the International Falls Mill
does not produce products for use in food contact or food packaging.
C. The Pulp, Paper and Paperboard Industry’s Proactive Response
EPA’s PFAS Report contains information regarding companies’ future activities regarding PFAS. In 2020,
the American Forest and Paper Association (AF&PA) conducted a survey of its members. Nineteen
companies (including PCA) responded, representing 146 of the 171 mills operated by its members. Five
of the 146 mills reported intentionally using PFAS. All five of the mills reporting use of PFAS, operated by
five different companies, indicated PFAS would be phased out with the next three to four years. The
International Falls Mill is not one of the five mills intentionally using PFAS.
The industry’s proactive response is further highlighted in EPA’s “Preliminary Effluent Guidelines
Program Plan 15”, which is available here:
Preliminary Effluent Guidelines Program Plan 15; September 2021 (epa.gov)
In this document EPA proposed to not develop effluent limitation guidelines (ELGs) for pulp, paper, and
paperboard facilities. Rather, EPA indicated it would continue to monitor this point-source category. EPA
explained:
Based on information and data EPA collected for the Preliminary Multi-Industry PFAS Study, EPA
determined that PFAS have been and continue to be used by U.S. pulp, paper, and paperboard
facilities. However, only a small subset of facilities are actively applying PFAS to paper products.
Information EPA has collected indicates that the industry phased out the use of PFOA and PFOS
approximately a decade ago but continues to use FDA-approved short-chain PFAS in limited
quantities for the manufacture of food contact packaging and specialty paper products. The
industry is expected to transition to PFAS-free technologies and eliminate all application of PFAS
in their U.S. pulp and papermaking operations by 2024. This schedule coincides with an FDA
agreement with chemical manufacturers to voluntarily phase out use of PFAS that contain or may
degrade to 6:2 fluorotelomer alcohol (6:2 FTOH) in food contact applications by 2024.
PFAS Report, p. 6-5

The International Falls Mill is not engaged in the food contact packaging and specialty paper
product markets that require the use of PFAS nor does the mill intentionally use PFAS.
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Specific Comments: Draft Monitoring Plan
A. PFAS Monitoring Plan - Overview
Draft language 1: “When looking for potential PFAS sources, MPCA programs generally chose to focus
their PFAS monitoring strategy on facilities or sites related to those industry sectors that MPCA and EPA
experts identified as likely to use, emit, or discharge PFAS based on media- and program-specific
information. The programs relied on a shared set of North American Industry Classification System
(NAICS) codes (Appendix F) to identify facilities or sites of potential concern. Because the uses and
understanding of PFAS are ever-evolving, decisions about monitoring in the future may change as new
information about industrial PFAS uses is uncovered. Within the large list of facilities with NAICS codes
associated with PFAS use, programs have committed to prioritizing staff time to implement monitoring
based on current understandings of potential risk.”
Comment 1: Based on the Mill’s site-specific process description and complete absence of PFAS use in
our mill processes or products (see details in General Comments above), inclusion of the Mill in the
cohort of industrial facilities subject to the PFAS Monitoring Plan, based solely on the mill’s NAICS code
(i.e., 322121), is unwarranted. PCA participated in AF&PA’s industry data collection effort used to
support EPA’s 2021 Multi-Industry PFAS Study. PCA is NOT one of the five paper companies that use or
have used PFAS (see 2021 Multi-Industry PFAS Study, page 7-3). A “one-size fits all” monitoring
approach is both costly and unnecessary in light of published technical data and would not add
commensurate benefit to the state’s monitoring efforts.
Draft Language 2: “For solid waste facilities, that means prioritizing requesting monitoring at facilities
with current land application of leachate, facilities with known leaks in the leachate collection system
that are causing groundwater impairments, and unlined facilities.”
Comment 2: The Mill’s landfill does not land apply leachate, has no known leaks in the leachate
collection system causing groundwater impairments and is a lined facility. As such, the Mill should not
be included on a priority monitoring list.
Draft Language 3: “The programs are coordinating monitoring requests in order to focus the monitoring
in the area that is likely to be the most significant vector of PFAS release to the environment or the most
likely to support source reduction activities.”
Comment 3: As mentioned earlier, the Mill does not intentionally use PFAS chemistry in its
manufacturing process and is unlikely to be a significant vector of PFAS release to the environment.
Since the Mill does not intentionally use PFAS, mandatory or voluntary efforts at source reduction would
lack purpose.
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B. Overview - What methods will be available for monitoring?
Draft Language 1: “Because many PFAS can be toxic at low levels and because PFAS can be ubiquitous in
consumer products, accurately measuring PFAS at concentrations relevant to human health can be
challenging.”
Comment 1: PCA recommends that the language be restated to read “Because certain PFAS can be toxic
. . .” MPCA notes that there are more than 5,000 PFAS compounds. Asserting that “many” are toxic is
an overstatement.
Draft Language 2: “EPA currently has standard analytical methods available for various environmental
substrates including potable water (groundwater, treated drinking water; EPA 537.1 and EPA 533), nonpotable water (wastewater, leachate, Draft EPA 1633, MLA 110, DOD QSM 5.3) and air (vapor phase,
particulate-bound; EPA OTM 45).”
Comment 2: Analytical methods used to quantify PFAS should be limited to EPA-validated and duly
promulgated methods.

C. Overview - How will MPCA use these monitoring data?
Draft Language 1: “At industrial facilities, PFAS monitoring will be used to identify scenarios where PFAS
use and release can be eliminated or minimized.”
Comment 1: PCA recommends that the language be restated to read “At industrial facilities that
knowingly use PFAS, PFAS monitoring will be used to . . .”

D. Appendix A - Introduction
Draft Language 1: “Air emissions from stationary sources have caused widespread environmental
contamination of multiple media in the surrounding region.”
Comment 1: The draft language should be modified to read, “Air emissions from certain stationary
sources manufacturing or using PFAS have caused widespread environmental contamination of multiple
media in the surrounding region.”
Draft Language 2: “Characterizing which permitted air facilities use PFAS products and may be releasing
PFAS to the air is a key first step in reducing PFAS impacts to surrounding surface water, soil, and
groundwater.”
Comment 2: PCA agrees that characterizing which permitted air facilities use PFAS products is a
pragmatic action that can be efficiently performed by means of a mailed or on-line survey rather than by
stack testing. Facilities certifying that they do not manufacture PFAS and do not intentionally use PFAS
in their manufacturing operations should not be required to perform stack testing on either process
vents or combustion source stacks. Furthermore, PCA has contacted the National Council for Air and
Stream Improvement (NCASI) regarding methods, cost and feasibility of air testing at the site. NCASI
4

experts stated that detectable levels of PFAS in air emission units would not be expected from paper
mills that do not intentionally add PFAS in their product manufacturing process and that do not primarily
process recycled materials. NCASI testing experts indicated that use of OTM-45, an unapproved
experimental test method, could cost more than $30,000 for each emission unit tested. This expensive
test is not warranted for facilities that have little chance of contributing more than a de minimis quantity
of PFAS to the state’s inventory.

E. Appendix A – What facilities will be included in the monitoring plan?
Draft Language 1: “This plan focuses on key facilities that, based on current industry knowledge and
available data, are known or likely to be contributing to environmental PFAS pollution and exposure.”
Comment 1: As mentioned earlier, a very small fraction of the pulp and paper industry manufactures
PFAS-coated specialty products. The vast majority of paper mills do not use PFAS in their product
manufacturing processes. Therefore, since the PCA Mill is in that ‘vast majority’ of PFAS-nonusers, the
mill is unlikely to be a contributor to PFAS pollution and exposure.
Draft Language 2: “The facilities scoped into the monitoring plan will report at least the PFAS emissions
of analytes identified in Table 1 first on the 2022 air emission inventory and then on the 2023 air
emission inventory and air emission inventories every third year after.”
Comment 2: As previously stated, a very small fraction of the pulp and paper industry manufactures
PFAS-coated specialty products. The vast majority of paper mills do not use PFAS in their product
manufacturing processes. Since the PCA Mill is in that ‘vast majority’ of PFAS-nonusers, the mill is
unlikely to be a contributor to PFAS pollution and exposure. Therefore, estimating PFAS emissions at a
rate other than ‘zero’ lacks utility.

F. Appendix B – What facilities will be included in the monitoring plan?
Draft Language 1: “MPCA will request monitoring of Industrial wastewater dischargers that have an
individual permit and perform activities that fall within the industrial categories included in the NAICS
codes found in Appendix F.”
Comment 1: As mentioned earlier, a very small fraction of the pulp and paper industry manufactures
PFAS-coated specialty products. The vast majority of paper mills do not use PFAS in their product
manufacturing processes. Therefore, since the PCA Mill is in that ‘vast majority’ of PFAS-nonusers, the
mill is unlikely to be a contributor to PFAS pollution and exposure.

G. Appendix B – What materials will be monitored?
Draft Language 1: “Internal monitoring at industrial facilities will help identify where PFAS are present,
especially if PFAS use is incidental.”
Comment 1: The proposed internal monitoring has utility in facilities where PFAS are actually used.
However, the benefit of performing internal monitoring at an industrial facility like an integrated pulp
and paper mill that does not use PFAS has limited, if any, practical value. The International Falls Mill
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Sophie Greene, PFAS Coordinator

January 21, 2022

Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, MN 55155

Subject: Comments on PFAS Monitoring Plan

Dear Ms. Greene,
Thank you for the opportunity to comment on MPCA’s PFAS Monitoring Plan and for the
state’s ongoing work on PFAS pollution. PFAS pose a serious threat to our health and
the environment, and this work is critical to prevent pollution and protect Minnesotans.
Overall MPCA has provided a relatively detailed plan to monitor a variety of
environmental media for PFAS chemicals. The monitoring plan would be strengthened
by adding clear deadlines, and by moving quickly to use data generated from monitoring
efforts to enact rules and policies that limit PFAS pollution. The accumulation of PFAS in
people, and in fish and wildlife mean that even tiny amounts of chemical releases can
result in unsafe levels of PFAS exposure for Minnesota residents. The state
appropriately highlights the fact that releases of less than 1 gram of PFOS per year from
a chromium plating facility resulted in a “do not eat” advisory for fish in the downstream
waterbody. The logical conclusion is that Minnesota should identify and limit all releases
of PFAS chemicals, including poorly documented, new generation PFAS that are used
as alternatives to PFOS, to the maximum extent possible.
MPCA’s stated goal is to “gather data that galvanizes that support for PFAS source
reduction and pollution prevention,” which is very important. We urge Minnesota to keep
these cross-cutting themes in mind when planning and implementing monitoring for
PFAS in the state:
Transparency - Minnesota should commit to making the full results of any monitoring
plans and raw data available to the public as early as they are available.
Mandatory participation – Any efforts to document and control PFAS emissions must
be mandatory and not voluntary. The Minnesota Blueprint points out the lack of
voluntary participation by industry in many prior attempts to monitor and identify
discharges.
Monitoring for PFAS in foods, fish and wildlife - The draft monitoring plan doesn’t
address the presence of PFAS in wild-caught fish, shellfish, subsistence-eaten plants
and animals, or food grown in contaminated soil or water.
PFAS levels in fish can be a good indicator of PFAS in lakes and rivers, but they are a
more immediate indication of risks to public health. It is essential to monitor PFAS levels
1

in fish and wild game meat around the state. States such as Michigan have a program
to sample fish and would be a good model of a monitoring program that could be
included in the plan.
Ensuring environmental justice - While Minnesota’s PFAS Blueprint acknowledges
that PFAS pollution appears to be concentrated in areas of lower wealth and greater
proportion of racial/ethnic minorities, it doesn’t explicitly address how these
disproportionate impacts could be addressed within the monitoring efforts. We suggest
that race/ethnicity, income indicators be used to prioritize all PFAS monitoring efforts, to
ensure that disenfranchised communities are prioritized for monitoring and protection.
Further, racial/ethnic data can identify key locations where PFAS exposure from
subsistence fish and game consumption poses a threat to public health.
Addressing secrecy related to PFAS uses and emissions- The state urgently needs
complete information about the current uses of PFAS by local industry. As well
documented in the PFAS Blueprint, the state’s current 3 year reporting and EPA’s
current Toxic Release Inventory are woefully incomplete. The chemical industry is
rapidly developing and shifting to adopt new and poorly studied fluorochemicals as
replacements to PFOS and PFOA. Secrecy protections mean that scientists and
regulators have to play detective by first identifying new chemicals, and then setting up
a lengthy process of determining their fate in the environment. Minnesota needs a full
accounting for production, handling and use of all PFAS chemicals, including firefighting
foams. MPCA should consider a data call in where industrial users of PFAS chemicals
disclose this information to regulators, otherwise the monitoring plan will risk missing
key industries. One model to follow is New Jersey’s PFAS discharger survey which was
rapid, economical, transparent, and productive - provided new information on PFAS
uses to guide state regulatory activities.
Enlarge the scope of PFAS-handling industries - We recommend MPCA expand the
scope of industries it considers to be likely to handle or emit PFAS chemicals. In
addition to the NAICS codes MPCA identified in its monitoring document, we suggest
including the following industries:
56221 - General hazardous waste treatment and disposal, including 562920
(materials recovery facilities and centralized waste treatment)
812332 - Industrial Launderers
922160 - Municipal fire departments and firefighting training centers
325998 - Fire-fighting foam manufacturers
811192 - Car washes
424710 - Petroleum Bulk Stations and Terminals
352992 - Photographic film manufacturers
325910 - Printing Ink Manufacturing
313220 and 313240 - Textile mills (textiles and upholstery)
221320 - Wastewater treatment plants (alternative NAIC for WWTP)
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325314 - Fertilizer (Mixing Only) Manufacturing
325311 - Nitrogenous Fertilizer Manufacturing
Monitoring all PFAS/organic fluorine - EPA has only developed and validated
monitoring methods for a small number of discrete PFAS chemicals. Many more
synthetic, organic fluoride chemicals have been created and are expected to be present
in drinking water, biosolids, food packaging, and even people. We recommend MPCA
ask manufacturers to report their emissions of all chemicals, including those for which
there are no existing monitoring methods. The agency should also investigate using
non-target and group analytical methods to begin to understand the mass of
unidentifiable organic fluorine chemicals in the environment. This includes methods like
PIGE for solid materials, and total or extractable fluorine for soils, water, biosolids and
wastewater samples. Existing data suggests that the bulk of unknown organic fluorine
chemicals dwarfs the concentration of discrete, individual PFAS chemicals.
Identifying opportunities to control unchecked PFAS releases: PFAS chemicals are
poorly regulated, and therefore not included in most air and wastewater permits issued
by the state. We recommend that monitoring hone in on emissions from sites like the
3M Cottage Grove facility, which appears to receive and incinerate or thermally treat
waste from other 3M facilities across the country. The exact movement of these wastes
is difficult to track due, and there are unanswerable questions about the ultimate fate of
PFAS chemicals treated by thermal processes including thermal oxidation or
incineration. Attempts to limit PFAS emissions from industrial sources should proceed
without delay. It appears that Minnesota has set Intervention Levels (ILs) for just 5
PFAS (PFBA, PFOA, PFBS, PFHxS and PFOS). We recommend the state set
intervention levels for additional PFAS and for total organic fluorine.
Eliminating all PFAS rather than limiting individual chemicals - We recommend
Minnesota focus on eliminating discharges of all PFAS rather than relying on setting
limits for individual chemicals. Due to secrecy protections described above regulators
often do not detect a new PFAS chemical until it has already been released into the
environment. There is a lag in developing monitoring methods and the appropriate
health and safety data for individual compounds. Individual PFAS chemicals may not
appear to pose an unacceptable risk when regulators examine just one chemical in a
single media. However efforts to phase out the notorious chemical PFOS led to its
replacement with closely related compounds in things like metal plating fume
suppressants or fire fighting foams. Where possible MPCA should design monitoring
programs that measure the full mass of synthetic organic fluorine compounds and
ensure that policy interventions like water filtration actively remove the entire class of
PFAS compounds from the treated media.

In addition to these themes, we offer the following specific comments to the specific
proposals to monitor air, wastewater, landfills, stormwater, and contaminated industrial
sites in the state.
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Appendix A -Monitoring to address PFAS discharges into air
The MPCA has the authority to authorize emissions reporting and testing and should
require, rather than request, participation in the emissions inventory and the stack
testing. PFAS can travel widely in the air and pollute soil and drinking water.
Compliance with the air monitoring plan is critical for PFAS pollution prevention.
MPCA proposes a decent plan for air stack testing for appropriate industries. We
recommend that the timeline for the inventory should be shortened. Air emission
inventories should be returned within 90 days, rather than the deadline of April 1, 2023.
After reviewing the results of the inventory, ambient air monitors, such as those used at
Water Gremlin in White Bear Lake, could be used to confirm whether PFAS is being
released and how much. Reduction actions could then begin more promptly based on
those results.
Thermal breakdown of PFAS is an area of risk with little known data. PFAS is found in
hundreds of products that end up at incinerators, most of which do not burn at
temperatures high enough to destroy PFAS. Incomplete destruction of PFAS could
cause a range of harmful byproducts including hydrogen fluoride - an acutely toxic gas;
short chain fluorocarbons that are potent greenhouse gasses; or fluorinated dioxins and
furans. All waste incinerators should be subject to additional scrutiny which should
include testing of incinerator ash.
MPCA should evaluate emissions from incinerators of all sorts and other heat-based
processes that could be used to destroy fluorine-containing waste. This includes municipal incinerators, pyrolysis, gasification, hazardous waste incinerators and medical
incinerators. PFAS wastes have been mixed with fuels and incinerated in cement and
aggregator kilns in other states. Minnesota should also take a close look at emissions
from 3M’s Cottage Grove stacks, including its thermal oxidizers. PFAS producers in
other states are required to achieve 99.99% reduction of chemical emissions in stack
gasses, and under court orders to develop analytical methods including non-target
analysis and total organic fluorine to gauge the type and abundance of fluorochemicals
discharged to air.
MPCA should require source reduction actions if results of stack testing identify
detectable PFAS in stack gasses. A minimum of 99.99% reduction must be required for
all pollution control devices.
MPCA should also evaluate air emissions from landfills (opened and closed), and other
sources like sewage sludge digesters and incinerators. Digesters are a growing method
for treating sewage to capture gas and produce energy. Gases released from digesters
and sludge incinerators could be a source of PFAS in the atmosphere.
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Appendix B – Monitoring to identify and avert PFAS discharges to
the wastewater system
Wastewater treatment plants are important conduits of liquid PFAS waste into the
environment. Liquid wastes are discharged to surface waters or left to infiltrate into
groundwater. Solid wastes are disposed through land application or landfilling, where
they can contaminate groundwater and food crops.
MPCA proposes to begin by monitoring wastewater treatment plan (WWTP) influent.
Participation in the wastewater program should be mandatory rather than requested by
asking facilities to enter an Memorandum of Understanding (MOU). MN should require
that WWTP test for the full list of PFAS included in EPA’s new draft wastewater
monitoring standard (Method 1633), and also explore using methods to measure the
total burden of organic fluorine through tests like the Extractable Organic Fluorine
assay.
The draft monitoring plan requires that systems collect just two wastewater influent
samples before attempting to identify and abate point sources. Industrial pretreatment
program (IPP) dischargers often discharge their process waters in “batches” and not on
a continuous basis. Because of this practice, periodic testing influent to the WWTP
could miss significant sources of PFAS coming to and being discharged from the
WWTP. MPCA should develop guidelines for composite sampling to ensure a more
representative sampling.
The Minnesota Draft Monitoring Plan focuses on testing NPDES-permitted industrial
facilities that are likely PFAS users. This appears to be a good approach for conducting
sampling in phase one. In addition, to help uncover unexpected sources of PFAS, it is
recommended that a one-time survey be conducted for all industrial NPDES permit
holders that do not fall within the list of designated NAICS codes currently included in
the Plan. This year New Jersey required all NJPDES permit holders to complete a
survey within 30 days to identify potential uses of PFAS. From those results, the state
contacted facilities thought to be using PFAS in production or fire suppression and
required them to report their facility’s use and potential to discharge any PFAS-based
chemicals into wastewater systems. This type of survey would be useful to broaden the
scope of the Plan to detect unexpected sources of PFAS that could be polluting drinking
water.
We urge the state to broaden its scope to other parts of the wastewater system by
testing WWTP effluent and biosolids. This is essential because the wastewater
treatment process does not remove PFAS. Treated effluent is often discharged to rivers
and other surface waters which can be downstream sources of drinking water for cities.
Biosolids are known to contain PFAS, and when land applied and threaten food
supplies, surface waters, and groundwater. Quarterly, composite sampling should be
required for both effluent and biosolids, including in winter or a special requirement to
test biosolids planned for land application in winter should be added.
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Sierra Club and the Michigan Ecology Center tested home fertilizers made from
biosolids and found significant concentrations of PFAS and total organic fluorine in each
of the products. Eight of the nine products we analyzed exceeded a state of Maine
screening level for PFOS and/or PFOA. Concentrations of total organic fluorine dwarfed
the levels of identifiable PFAS, suggesting other types of persistent and mobile
chemicals could be present in these biosolids-based products. The repeated use of
these products in gardens poses a hazard for home gardeners, and the results also
demonstrate the potential threat to industrial crops fertilized with biosolids.
MPCA states that biosolids monitoring is not necessary because of an ongoing
Legislative-Citizen Commission on Minnesota Resources’ (LCCMR) research project.
However the plan has no schedule or goal date provided for their final report of results.
In the interim, biosolids will apparently continue to be land applied or incinerated,
whether they contain PFAS above Intervention Levels (ILs) or not. This is an
unacceptable potential public health risk and the Plan’s statement that a “number of
municipal WWTPs are anonymously providing biosolids samples for the project” has the
appearance of keeping information from potentially impacted communities. Mandating
sampling of WWTP effluent and biosolids can supplement the LCCMR work, and assure
that potentially impacted communities and agricultural producers are informed of local
findings.
In addition to monitoring, Minnesota should prioritize protecting water quality by
eliminating PFAS discharges into wastewater to the maximum extent possible. The
state can and should commit to use NPDES permit authorities to set permanent
restrictions on PFAS emissions to wastewater from industrial sources. Based on the
testing presented from the state of Michigan, this should be assumed to be metal
plating, airports, refineries, military sites, landfills, chemical manufacturers, pulp and
paper, centralized waste treaters, commercial laundries and wastewater discharges
from AFFF-contaminated sites. Three states offer relevant examples of successful
intervention, and are discussed in Attachment 1 of our public comments. MPCA should
also assure the public that biosolids that are found to be above ILs will not be land
applied to agricultural and dairy lands.
PFAS chemicals have also been detected in non-industrial effluent due to the burden of
PFAS in hundreds of household and consumer items, including carpet, apparel, food
packaging, waxes, cosmetics, and cleaning products. Minnesota will need to take broad
efforts to reduce the production and use of PFAS in consumer products to ultimately
lessen the burden of contamination to the wastewater treatment system.

Appendix C - Solid Waste and Hazardous Waste Program Plan
MPCA has broad authority and should require at least one-time PFAS monitoring at all
landfill sites including active solid waste and hazardous waste sites and closed landfills
and dumps and Superfund sites. Solid waste and hazardous waste facilities are
conduits and do not usually have control of material they accept but it is critical to
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understand the levels of PFAS found at these sites, especially since contamination can
spread PFAS into the environment and cause contamination of ground and drinking
water, and farmland. While MPCA lays out a prioritization for land disposal facilities, it is
essential that the state consider environmental injustice, and a way to also prioritize
monitoring and intervention for landfills located in lower wealth communities,
communities with more people from marginalized racial/ethnic groups, and on or near
Tribal lands.
MPCA proposes to begin sampling in landfills with leachate collection capabilities,
exempting certain types of lower-hazard facilities. The state should expand to include
sampling of discharge liquids from landfills that do not collect leachate as well. There
are likely numerous yet-unknown former dumps that also leach PFAS. MPCA should
assure that analysis for PFAS will be part of the assessment of any newly discovered
former landfill or dump.
Monitoring yard waste sites is explicitly exempted in the Plan, however the 2019 “PFAS
at Minnesota compost sites” study found PFAS above ILs at all sites sampled. The
study reported the concern that there was “the potential for PFAS to leach into soil
and/or groundwater via stormwater infiltration ponds,” and further recommended
additional sampling to determine if groundwater or soil was impacted by the facilities.
Based on that study, the Monitoring Plan should be expanded to include monitoring of
groundwater at all yard waste sites.
The draft MN Monitoring Plan indicates that monitoring high-risk facilities would begin in
2023 and low-risk in 2024. Given the importance of preventing PFAS being distributed
in the environment, we recommend shortening this timeline and initiating sampling in
late 2022. The state should also include Superfund sites, waiting for a Superfund site’s
5-year review is waiting too long.
Minnesota must take urgent action to contain landfill leachate when it contains PFAS.
It must also ensure that leachate that exceeds ILs is not discharged into the
environment. There are reportedly nine MSW facilities that land apply leachate by spray
irrigation to fields owned and operated by the facility. These facilities are only required
to test the leachate water and down-gradient groundwater wells for PFAS once per year.
According to the Minnesota Blueprint report, "At least four facilities have reported
concentrations in down-gradient groundwater wells that exceed the intervention limit". A
44 percent noncompliance rate is appalling and the practice exacerbating PFAS
contamination by spreading it on land must be discontinued. This will not only reduce
the potential for impacts to people and the environment, it will also save future costly
remediation of these facilities.
In many cases landfill leachate is released to surface water as part of their wastewater
effluent. For example, the Duluth WLSSD treats 5 million gallons of trucked-in leachate
every year and releases it into Lake Superior. Like other WWTP systems, Duluth
treatment does not have any processes that are expected to remove PFAS. The
Lakewood Pumphouse which supplies drinking water to Duluth is 10.5 miles
downstream of the discharge site. The Duluth drinking water does not indicate PFAS
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contamination, but fish advisories indicating elevated levels of PFOS have been issued
for Smelt in Lake Superior.
There are reportedly more than 800 municipal wastewater treatment plants operating
across Minnesota, 90 of them with industrial pretreatment programs. Many of the 800
WWTPs could be receiving and passing-through landfill leachate that contains PFAS. It
is essential that MPCA study and map PFAS levels in receiving surface waters where
WWTPs discharge their treated effluent that contains PFAS, as well as groundwater
near infiltration ponds or lagoons, or even Lake Superior near discharge zones.
Given the potency, mobility and persistence of PFAS chemicals, the state should
immediately halt land application and treatment of landfill leachate at WWTPs,
and instead mandate that all liquid wastes are contained more securely or treated
to destroy PFAS waste.

Appendix D - Industrial Stormwater Program Plan
MPCA has broad authority and should require facilities that discharge industrial
stormwater to participate in at least a one time monitoring plan. If facilities are not able
to eliminate PFAS sources, additional steps must be required, the current draft does not
indicate mandatory action.
MPCA should expand the list of proposed industries to include other types of high risk
facilities. Michigan has done good work to identify industrial PFAS users and
dischargers, and Minnesota should carefully review and adopt its industry list.
Between 2008 and 2011, MPCA conducted a survey and sampling activities on
PFAS-firefighting foam and its use in Minnesota. These reports contain detailed
information on the PFAS analytes and concentration levels that were found. The
information was obtained from facilities including airports, firefighting training areas, and
refineries. This information could be used to compare with current contamination levels
at these facilities. Minnesota should be imposing stormwater treatment, not just
monitoring, for highly impacted areas.
Artificial turf has been and continues to be installed around the state. Studies have
shown that artificial turf can contain PFAS, both in the blades and backing. Stormwater
from the fields runs into a holding pond or into the stormwater system. It is
recommended that at least a one-time monitoring effort be conducted for water running
off of turf be included in this plan.

Appendix E - Remediation program
Remediation of contaminated sites is essential but difficult. We urge the state to set a
timeframe for assessment, prioritization and remediation of contaminated sites. In this
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process Minnesota should use race/ethnicity, income and Tribal status as indicators in
its prioritization process for site prioritization.
Minnesota should also do more to address the off-site impacts of PFAS migrating from
contaminated sites, including closed landfills. Minnesota has detected PFAS leachate at
98 of the 110 sites in the State’s closed landfills program. At 59 closed landfills, PFAS
were detected above Minnesota’s drinking water guidance value. At 15 of those sites,
PFAS concentrations were at least 10 times above that standard.
Despite identifying closed landfills as an ongoing source of PFAS contamination,
Minnesota has not conducted the sampling needed to determine the extent of PFAS
releases from those sites or to evaluate their impacts on surrounding communities. This
is a serious data gap, which MPCA should address through its PFAS Monitoring Plan.
As depicted in the accompanying map (Attachment 2), many closed landfills with known
PFAS contamination are located within or next to environmental justice communities
identified by MPCA. These include the Freeway Landfill in Burnsville, an unlined dump
containing more than 6 million cubic yards of waste, and the Leech Lake Landfill located
on the Leech Lake Band of Ojibwe Indian Reservation. There are 124 K-12 public
schools within five miles of a closed landfill with PFAS detected at levels ten times
higher than Minnesota drinking water guidance value (Attachment 3). MPCA should
sample for PFAS at sites down-gradient from closed landfills with elevated PFAS levels,
prioritizing sites in and around environmental justice communities. Where elevated
PFAS are migrating off site, MPCA should use the Closed Landfill Investment Fund to
control and remediate that contamination.
MPCA has information on sites that have PFAS pollution such as firefighting training
sites, airports, refineries, and landfills that will need intervention to contain PFAS in soil
and groundwater. It should continue to investigate and assess newly discovered
industrial sites and abandoned waste sites.
When drafting remediation plans, Minnesota must also ensure the safe, long-term
containment of PFAS-contaminated soils, wastes, and used water filter media. EPA’s
draft interim disposal guidance for PFAS-containing wastes notes that the extreme
persistence and mobility of the chemicals will complicate site clean up. It detailed
shortcomings in both landfilling wastes, deep well injection and incineration
technologies. Instead it suggested that concentrated wastes be held in interim storage
until safer and more complete destruction technologies are developed, scaled and
validated.
For Reference: EPA. 2020. Interim Guidance on the Destruction and Disposal of
Perfluoroalkyl and Polyfluoroalkyl Substances and Materials Containing Perfluoroalkyl
and Polyfluoroalkyl Substances.
https://www.epa.gov/system/files/documents/2021-11/epa-hq-olem-2020-0527-0002_co
ntent.pdf
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Regards,
Sonya Lunder, MPH (she/her)
Senior Toxics Policy Advisor
Sierra Club
sonya.lunder@sierraclub.org
Lori Olinger (she/her)
Lead, Zero Waste Task Force
North Star Chapter, Sierra Club
lori.olinger@northstar.sierraclub.org
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Attachment 1 - Examples of state regulation of PFAS in
wastewater discharge via the Clean Water Act
North Carolina added PFAS to discharge permits at Chemours Fayetteville facility that
had an NPDES permit to discharge into the Cape Fear River. State regulators
determined that PFAS had not been disclosed by Chemours and therefore the company
was in violation of its permit. The permit was re-written to require a 99 percent reduction
in PFAS. North Carolina is extending this approach to add technology-based
requirements to other NDPES permits in the state.
Colorado implemented translation levels for 3 classes of PFAS chemicals under its
narrative policy for surface water. Colorado has proposed permit updates for PFAS
levels in wastewater discharges from the state’s sole refinery, which is currently
undergoing public comment. The permit will set maximum limits for the 3 classes of
PFAS, require monitoring, and address ongoing uses of PFAS in fire fighting foams on
site. Colorado has also proposed updates to the NPDES permits for 4 WWTP to require
monthly monitoring of influent and effluent water and annual monitoring of biosolids
produced by its system. The WWTP will be required to perform a two-year “source
identification study” of PFAS discharges, which will help the state identify, prioritize and
ultimately control inputs to the systems. This approach attempts to quickly eliminate the
biggest sources of inputs of PFAS.
Michigan has done its own source identification and control for several types of
dischargers. Michigan’s IPP PFAS Initiative required all municipal WWTPs with IPPs to
identify industrial users that were potential sources of PFAS, sample probable sources,
and require source reduction. Since implementation, significant progress has been
made in identifying sources of PFAS to WWTPs and reducing levels released to the
environment. Some WWTPs had only one metal finisher discharging but installing a
pretreatment system resulted in a significant drop in effluent concentrations at the
WWTP. Beginning October 1st, 2021, NPDES permits will require PFAS monitoring, and
set limits if effluents exceed WQS, for WWTPs with IPPs and WWTPs designated as
majors.
These three approaches are more proactive methods to lessen the burden on
Wastewater Treatment systems and ultimately pollution of water bodies, fish and people
who eat them. As Minnesota notes, they may not be sufficient to achieve surface water
standards and protect people, wildlife and subsistence species from harm.
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Attachment 2 - PFAS-Contaminated Closed Landfills and
MPCA-Identified Environmental Justice Areas
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Attachment 3 - K-12 Public Schools Within Five Miles of Closed
Landfills with PFAS Exceeding 10x MN Dept. of Health Drinking
Water Guidance Values
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January 21, 2022

Minnesota Pollution Control Agency
520 Lafayette Road
Saint Paul, MN 55155
RE:

CSWEA Comments on Draft PFAS Monitoring Plan

To Whom it May Concern:
The Minnesota Section of the Central States Water Environment Association (CSWEA)
appreciates the opportunity to provide comments on the Minnesota Pollution Control
Agency’s (MPCA) Draft PFAS Monitoring Plan.
The mission of the CSWEA organization is to offer opportunities for the exchange of water
quality knowledge and experiences among its members and the public and to foster a greater
awareness of water quality achievements and challenges.
The focus of these comments are related to Appendix B of the Draft Monitoring Plan, the
Wastewater Program Plan. Although we understand the MPCA’s interest in obtaining data
about how PFAS is entering the environment, we have several concerns about the proposed
plan, as described below.
1. Lack of standardized PFAS sampling method. The U.S. Environmental Protection
Agency (EPA) is working to develop and adopt a standard PFAS analytical method for
non-potable water. Until a standard method is adopted, there a concerns about the
reliability of the data that will be generated. Different facilities utilizing different
commercial laboratories may receive inconsistent results. It is anticipated that the
data collected as part of the plan will become public and receive close review and
scrutiny – therefore, it is critical to wait until a standardized analytical method has
been adopted by state and federal regulators. We are not familiar with any other
permit-required wastewater sampling parameters that use “MPCA Guidance
Methods” rather than an EPA or Standard Method.
2. How will the data be used and shared with the public? Our members have concerns
about how the data will be used and shared with the public. As the data is made
available, the POTW’s participating in the plan will be identified and compared to
each other for the highest and lowest concentrations of PFAS. It is important that the
MPCA develop a communication plan to share with the public about what the data
means. At a minimum this should include components including 1) how are we all
exposed to PFAS every day through typical household products, 2) why is PFAS going
to POTWs and landfills, 3) the important roles that POTWs and landfills play in safely
managing our society’s wastewater and solid waste, 4) POTWs and landfills are
receivers of PFAS, not sources, and 5) results of published toxicity and risk

assessments for available PFAS compounds. It is important that the results of the
PFAS monitoring be put into context.
3. Complexity of sample collection guidance. Avoiding cross contamination during the
sample collection process is critical to developing reliable and accurate data. Our
group has concerns that with the large number of POTWs that will be participating in
the monitoring program, there could be variation within sample collection equipment
and methods use. This could further raise questions about the quality of the data. The
MPCA has prepared a guidance document titled “Guidance for Per- and
Polyfluoroalkyl substances (PFAS): Sampling” intended to provide guidance about
collecting and handling environmental samples to be analyzed for PFAS compounds.
This guidance document is seven pages long, and quite complex. To improve
consistency between sampling methodology, the MPCA should provide additional
training or support or require facilities to hire third party contractors trained in PFAS
sample collection.
4. Costs to implement the monitoring program. If cities will be asked to pay for the
added labor, administrative, and laboratory analytical fees that will be incurred
related to performing this work, the MPCA should wait to implement the plan until
cities can account for the costs in their annual budgets. The MPCA should provide a
clear outline of the added work, responsibilities, and costs that will be required of the
proposed plan so the cities can review and plan accordingly.
5. Lack of other details within the proposed plan. The MPCA should provide more
information about how the plan will be executed before it is finalized. This includes
providing more details about the Memorandum of Understanding (including
providing the MOU template for POTWs to review), how the data will be submitted
(along with other regular DMR submittals?), and exactly which facilities will be
expected to participate.
Again, CSWEA appreciates the opportunity to participate in this process and provide these
comments. The wastewater treatment industry is proud of the contribution it makes to
protecting human health and the environment. We feel strongly that implementation of the
PFAS Monitoring Plan be delayed until the concerns listed above are addressed. We hope that
the MPCA will continue to engage with and seek input from the wastewater treatment
community to develop a PFAS Monitoring Plan that brings the most value to the State of
Minnesota.
Sincerely,
Central States Water Environment Association – Minnesota Section

Emma Larson
Emma Larson
Minnesota Section Chair

Jacqueline Strait
Minnesota Section Vice Chair

MPCA PFAS Monitoring Plan Comments
January 21, 2022
Fred Doran, PE
1. The draft MPCA and MDH PFAS sampling plans need some editing and formatting. More detail
similar to the Michigan plans would be advised (see links below). Quality assurance and control
procedures should also be provided, as well as promulgated laboratory methods for all media
types. The only currently promulgated and validated PFAS laboratory method is for drinking
water (USEPA 537, 537.1, and 533). Other Test Method OTM-45 for air samples is not
undergoing validation. It is important that these plans are finalized before PFAS monitoring is
completed as required by this Plan to make sure there is a standard method of sample
collection and analysis, so data are valid and comparable. Significant PFAS policy and
remediation decisions will be made from these results. Monitoring should be deferred until
these plans are vetted and final.
 Michigan DEQ PFAS Sampling Quick Reference Field
Guide: https://www.michigan.gov/documents/pfasresponse/PFAS_Sampling_Quick_Refere
nce_Field_Guide_634603_7.pdf
 Michigan DEQ General PFAS Sampling Guidance:
https://www.michigan.gov/documents/pfasresponse/General_PFAS_Sampling_Guidance_6
34597_7.pdf
2. Municipal Solid Waste-to-Energy (WTE) plants are miscast in the Monitoring Plan. They are
currently part of the air program. However, they receive waste from residential, commercial
and industrial customers, just like a landfill. WTE plants are a “receiver” or “conduit” of PFAS
just like a landfill, compost site, or wastewater treatment plant (WWTP). Ash generated from
these plants is disposed at landfills. WTE plants should be part of the solid waste program.
The draft Plan indicates that stack testing at these plants will begin the next time it is required
by permit. WTE sampling needs to be re-thought. It is expensive and the laboratory methods
are in their infancy. Again, stack test sampling should be deferred until these methods are
promulgated. Sample collection and analysis is 50 to 200 times the amount of water sample
collection and testing. Due to this cost, it is reasonable to look at one WTE plant and complete
a mass balance of PFAS inputs (waste) and outputs (air emissions and ash) rather than a
shotgun of just stack emissions. WTE plants are a potential solution for PFAS waste destruction
(with an elevated temperature process) and disposal, just like solid waste and wastewater
facilities. This needs to be investigated.
3. The MPCA has indicated that for solid waste facilities, PFAS sampling is voluntary. [Note that
leachate PFAS sampling was recently in a MSW landfill draft permit on public notice; that’s not
voluntary.] If these facilities are hesitant to complete the sampling, their permit may be
modified to include PFAS sampling. WWTPs in the draft Plan, however, are not required to
sample their effluent (supposedly because it is assumed that PFAS parameters will be detected).
Rather, they are able to complete a Memorandum of Understanding (MOU) with upstream PFAS
sources to outline testing requirements and how the data will be used and released. MOUs
should be the tool to establish facility specific PFAS monitoring for solid waste facilities as
well. At this time, these data are intended to inform the MPCA on the extent and magnitude of
PFAS detections in the environment. Data should not in a permit tool that could be used for
1

compliance and enforcement, nor should be available in a format (similar to normal monitoring
data) that could impact decisions during permit reissuance or modification.
4. A common conclusion by solid waste professionals is that municipal solid waste (MSW) rules in
place for the past 30 years that require liner systems with leachate collection have been
successful in protecting groundwater quality. Personally, I have worked at landfills in 26 states
and have yet to see a lined landfill, where the liner has failed, resulting in groundwater
contamination. Personally, I have also completed many projects in the past 10 years that
address leachate treatment of PFAS. The likelihood of the following statements being true is
very high:
 Groundwater samples from wells downgradient from lined MSW landfills will not be
impacted by leachate.
 If you sample leachate from an MSW landfill, you will detect PFAS parameters.
All lined MSW landfills will be sampling groundwater if PFAS detections in the leachate is the
trigger. It makes more sense to look at the existing groundwater monitoring data,
particularly if there’s an adjacent closed and unlined waste cell, for leachate impacts (e.g.,
VOCs), and prioritize PFAS sampling at those facilities.
5. Intervention limits (ILs) should not be used for groundwater quality comparison. IL is a
regulator term for MSW landfills in rule for assessing potential groundwater impacts. It is not
applicable to leachate, soil, sludge, biota, and air sampling. In the case of leachate, sample
dilution is typically required in the laboratory to complete the analysis. For some PFAS
parameters in that condition, the reporting limits would be above IL values. Minnesota
Department of Health – Health Risk Values and Health Based Values are the appropriate values
for groundwater quality comparison. They are not applicable to other sampled media.
6. Solid waste and WTE facilities are required to sample effluent while WWTPs are not; they are
focusing upstream for PFAS sources. Doesn’t it make sense for the solid waste and WTE
facilities to look upstream for PFAS sources as well. They are not generating PFAS.
7. If PFAS are harmful to human health ad the environment, ban them in products that
eventually get thrown away, like was done with PCBs, dioxin, etc. Source identification and
reduction is key for the PFAS receivers.
8. Costs for implementing PFAS monitoring at solid waste, WTE, and WWTP facilities is being borne
by the permittee. This will be a major unplanned expense for some facilities (e.g., demolition
debris landfills, WTE plants). The MPCA sought funding during the 2021 Legislative Session for
PFAS monitoring. The Legislature denied that funding stating that the MPCA was moving ahead
too quickly, that more research is needed on risk to human health and the environment and the
source and extent of PFAS. The unlined statement is the intent of the MPCA’s PFAS Monitoring
Plan. State funding support is appropriate to support this data collection effort.
9. Quoting the National Waste and Recycling Association (NWRA), “Minnesota’s PFAS Strategy
Needs to be Science Based, focused and Inclusive.” The NWRA supports The USEPA’s
methodical data driven approach that uses data already available, targets sources of PFAS that
impart the highest environmental and public health risk. Human health risk is not high at a
landfill leachate storage tank. But it may be high in a private well downgradient of a closed
unlined landfill. The MPCA strategy is more of a shotgun approach across all facilities at a cost
bourne by the permittee. The MPCA Plan was also developed with little input from solid waste
2

experts, including WTE owners and consultants, and the laboratories. Their expertise and
knowledge on their facilities, the monitoring data, sampling and laboratory methods, and PFAS
science would have provided valuable input to a Plan that would have offered a stronger
foundation for the MPCA’s PFAS strategy. These experts should be consulted as this Plan is
finalized.
10. As currently laid out, the PFAS Monitoring Plan may lead to unintended consequences.
Monitoring is parceled into the air, remediation, wastewater, solid waste and stormwater
programs rather than looking at PFAS human health risk holistically. For example, soil cleanup
criteria may dictate that an AFFF spill should be excavated and disposed at a landfill. But the
landfill may not accept the soil because of PFAS restriction concerns at the WWTP where the
landfill’s leachate is disposed. Where is the risk the greatest, at the spill site, the landfill, or the
receiving water of the WWTP effluent? What if the waste is shipped out of state?
11. WWTP biosolids are not part of this monitoring plan but are likely part of the PFAS strategy in
the future. Hopefully that project and this monitoring plan are linked.
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January 21, 2022
To:

Minnesota Pollution Control Agency

From:

St. Cloud Public Utilities

Re:

Draft PFAS Monitoring Plan Comments

The City of St. Cloud (City) appreciates Minnesota Pollution Control Agency’s (MPCA)
engagement with stakeholders prior to the release of the Draft PFAS Monitoring Plan and
through the review process prior to publication. The City anticipates potential involvement in
various programs and, as a result, attended the following plan meetings: Stormwater:
November 17, 2021; Air: November 29, 2021; and Wastewater: December 9, 2021. Comments
have been provided on the PFAS Monitoring Plan in its’ entirety followed by the individual
programs.
1. General Plan Comments
There are a few overarching topics that the City would like to comment on including
funding, public education, samples techniques, cross contamination, participation, and more.
The cost associated within the various monitoring plans may put financial strain on facilities/
municipalities – the estimated cost varies per program with a range of $300 per sample to
$30,000 per stack. The draft monitoring plan was not available early enough to prepare 2022
budgets to accommodate this additional financial burden and, as such, is likely to negatively
affect municipalities of all sizes. Funding, either through grants or an equivalent source, would
help to mitigate these expenses while collecting this important environmental data.
It is anticipated the monitoring results from all programs will be public information upon
submittal. The City is concerned that customers may react negatively to any analyte
detection without public education regarding analyte concentrations – a way for customers
to relate the reported concentrations to something meaningful – and available health risk
assessments. The creation of public education materials, along with a dedicated public
education MPCA staff member may be increasingly valuable as results are submitted and
made publicly available. Education could include basic PFAS description, potential sources
and prevalence in commonly used products, the goals of the monitoring plan, treatment
technique costs, health risk assessments for various PFAS compounds, concentration
explanations (mg/L vs ng/L), remediation, etc.
The following statement can be found on page five of the Draft PFAS Monitoring Plan: “The
specific mechanisms for acquiring the data will be considered as necessary in each program,
and MPCA will use all of our key tools and authorities needed to ensure that the agency is
provided the data important to meeting our mission”. In subsequent program plans, the
verbiage used suggests that selected facilities are only “requested” to complete monitoring.
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These conflicting terms are confusing and cast doubt to whether participation in PFAS
monitoring efforts are voluntary or required. Clarification of participation requirements for
monitoring PFAS throughout the various programs is requested.
The City is concerned with proper sampling and handling of PFAS monitoring samples. As
mentioned in various stakeholder meetings, cross contamination seems to be highly plausible
which may result in artificially high concentrations. With limited sampling events, the obtained
results carry serious implications for facilities statewide. Obtaining contaminated samples may
result in more stringent actions/limits being established. During the wastewater program plan
meeting, it was mentioned by MPCA staff that a sampling guidance document will be
available for comment prior to publication in January 2022. The City intends to review and
provide comment on this document as well.
Test methods mentioned in the Draft PFAS Monitoring Plan include EPA method 1633, MLA
110, DOD QSM 5.3, for non-potable water samples; EPA OTM-45 for air samples. The number of
available laboratories for each method was not readily available during program plan
meetings. There is concern that limited options for certified laboratories could make
scheduling and analyses of PFAS samples difficult. The City of St. Cloud requests clarification on
available certified laboratories by method.
A question regarding PFAS monitoring data submittal was introduced during the
wastewater program plan meeting. MPCA staff mentioned that electronic submittal will most
likely be utilized and that the data may potentially be added to DMR submissions. MPCA
representatives also indicated that the number of analytes may vary, depending on which
contract laboratory is utilized, but all analytes listed on the final reports should be submitted.
The City of St. Cloud requests clarification on the PFAS monitoring data submittal process using
variable analytes and the electronic DMR.
As previously mentioned, the City of St. Cloud has attended stakeholder meetings for the
air, industrial stormwater, and wastewater programs following the release of the Draft PFAS
Monitoring Plan. These meetings were insightful, and the City commends the MPCA for giving
interested parties the opportunity to ask specific questions on the various programs. The City
would like to voice interest and support for continued meetings of a similar format moving
forward through the various programs and their respective phases.
2. Wastewater
The St. Cloud Nutrient, Energy and Water (NEW) Recovery Facility has an Industrial
Pretreatment Program (IPP) and anticipates inclusion in the wastewater program contained in
the Draft PFAS Monitoring Plan. This plan is to be carried out in two phases; the first phase
focuses on influent sampling and subsequent source identification and reduction while the
second phase of the plan outlines the potential for effluent and biosolids sampling. While
reviewing the draft plan and attending the wastewater program plan meeting, the City has
the following comments to share regarding PFAS monitoring at POTWs.
The City agrees that monitoring the influent is an important first step in determining the
prevalence of PFAS in combined domestic and industrial wastewaters. MPCA staff confirmed
during the wastewater program plan meeting that isolating and monitoring domestic
wastewater was not included in the draft plan. Isolating and monitoring domestic wastewater
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would provide invaluable information. This monitoring could supply strong evidence of the
quantity of PFAS being released during the use of standard consumer products. This
information would also be required to compare the domestic concentration to that being
discharged by industrial sources. Monitoring and requiring source reduction of industrial users,
without knowing if they discharge more or less PFAS than the sum of domestic users, could
result in efforts that do not significantly reduce the concentration being received at the
wastewater treatment facility. MPCA staff indicated that monitoring of domestic sources could
be completed by municipalities. Submittal of additional testing was not mentioned, and it is
unclear if additional PFAS monitoring results submittal, whether domestic or industrial, is
required or desired.
Source identification and reduction approaches were not outlined in the draft plan and
the City is concerned on how this may impact permitted Industrial Users (IUs). Source
identification will require the IPP to either complete additional monitoring at permitted IUs or
require the IU to complete self-monitoring. The IPP does not have adequate staffing levels to
coordinate, execute and evaluate the additional sampling events. Current permits may not
have sufficient language to require IUs to participate in self-monitoring. Regardless of which
party is completing the sampling, the result will likely be additional staff time and increased
financial strain. During the wastewater program plan meeting, it was mentioned that IU
participation may need to be reviewed on a case by case based but no further direction was
given. The City of St. Cloud requests clarification on this topic.
Current Global Harmonized System (GHS) requirements of Safety Data Sheets (SDSs) allow
for Trade Secret information to be excluded which means that manufacturers are not required
to list all components in a given product. Completing source reduction within an industry will
be a cumbersome, if not impossible, task to complete when products in use do not have a
complete ingredient list. Additionally, without banning the use of PFAS, identifying
replacement products may be challenging.
The City has a beneficial reuse biosolids program which has been in place for over 30
years. This program has maintained positive public relations and support from local
landowners, farmers and interested parties. The City is concerned that the ability to
beneficially reuse product through application to local farmland may be reduced following
PFAS monitoring reporting and subsequent limitations from regulatory agencies. The City does
not have an alternate disposal method in place and would likely need to work with a solid
waste facility. Many solid waste facilities in the area hold permits with the IPP to dispose of
leachate. The inability to beneficially reuse biosolids through land application would create a
cyclical pattern of PFAS receivers which would likely end up in strained working relationships
between solid waste and wastewater treatment facilities. Additional work is also being
completed by LCCMR to research the effects of PFAS concentrations in biosolids used in land
application, but nothing has been said about the potential ramifications of their findings on
POTWs.
Effluent PFAS monitoring is a concern as this is the NPDES permit compliance point.
Concentrations are expected to be variable from influent to effluent samples; degradation of
longer PFAS chains into shorter terminal degradants causes a decreased concentration in the
former and an increased concentration in the latter. These shorter chain PFAS compounds are
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highly resilient and POTWs are not equipped with the technology, finances, or operational
knowledge to address PFAS reduction/remediation. Ample time would be required to
research, plan, budget and implement upgraded treatment processes.
Furthermore, the City is home to many facilities, both commercial and industrial, that are
not permitted but whose NAICS codes are listed in Appendix F of the Draft PFAS Monitoring
Plan. The wastewater program plan did not address these facilities. The City is concerned
about financial obligations to cover PFAS sampling in the absence of MPCA/State funding. The
staff time required to plan, execute and evaluate sampling events would be significant.
Without an industrial permit in place, gaining admittance to these customers may be a
challenge and could lead to negative public perception.
During the wastewater program plan meeting, MPCA staff indicated that Memorandums
of Understanding (MOU) would be the most likely tool used to implement PFAS monitoring at
POTWs; new NPDES permits would not contain PFAS monitoring requirements unless facilities
are located at or near various known areas of PFAS contamination such as Pool II of the
Mississippi River. As a direct discharger to the Mississippi River with an impending NPDES
renewal, the City has not yet been notified if PFAS monitoring will be implemented using a
MOU or NPDES permit. The City would appreciate clarification on this matter.
3. Air
The City maintains an Option D air permit through the MPCA and completes annual stack
testing with subsequent air emission inventory reporting. Based on the NAICS codes listed in
Appendix F, the City may be considered for PFAS monitoring under the air program plan of the
Draft PFAS Monitoring Plan. After review of the air program plan and attendance of the
stakeholder meeting, the City appreciates the opportunity to provide the following comments.
Annual stack testing is scheduled in January and completed in April each year. Past
sampling events have not included PFAS monitoring. The PFAS Monitoring Plan is scheduled for
publication in early 2022 but implementation of each program’s monitoring plan may take
time for organization of products, supplies, personnel, and services. The 2022 stack test plan is
not likely to include PFAS monitoring for several reasons. The anticipated delay in MPCA
notification will prevent the City from selecting a contract laboratory capable of completing
EPA OTM-45. The Draft PFAS Monitoring Plan was not available in time to incorporate an
additional $50,000 to $60,000 for testing into the 2022 budget; the City has two biogas engines
that require testing. Lastly completion of a second set of stack tests in 2022, to accommodate
PFAS sampling, would be subject to contract laboratory availability and would add additional
financial burden as the mobilization fees would be charged twice.
If selected to participate in the air program plan, the City would request to complete
testing on only one of the two biogas stack engines to reduce some of the financial
requirements and requests sampling requirements be implemented beginning in 2023.
Funding, either through grants or an equivalent source, would help to mitigate these expenses
while collecting this important environmental data.
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January 21, 2022
VIA ELECTRONIC SUBMISSION
Ms. Sophie Greene
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, Minnesota 55155-4194
Sophie.Greene@state.mn.us
Re:

Comments of the Metropolitan Council on the Minnesota Pollution Control
Agency’s Draft PFAS Monitoring Plan

Dear Ms. Greene:
The Metropolitan Council (Met Council) appreciates the opportunity to comment on the
Minnesota Pollution Control Agency’s (MPCA or the Agency) Draft PFAS Monitoring Plan (Draft
Plan). The Draft Plan sets forth, “a path forward for PFAS monitoring at solid waste, wastewater,
and stormwater facilities, hazardous waste landfills, facilities with air emissions, and sites in the
Brownfield or Superfund programs.” MPCA is accepting comments on the Draft Plan until
January 21, 2022. If MPCA makes substantive revisions to the Draft Plan during the comment
period, the Met Council urges MPCA to reissue the Draft Plan and allow additional time to
comment on any revisions.

I.

The Met Council’s Interest

The Met Council operates and maintains the regional interceptor system and nine regional
wastewater treatment plants that serve the seven-county Twin Cities metropolitan area. The nine
wastewater treatment plants include: Blue Lake; Eagles Point; East Bethel Water Reclamation
Facility; Empire; Hastings; Metropolitan (Metro); Rogers; Seneca; and St. Croix Valley. The Met
Council also operates thermal destruction facilities to manage its wastewater treatment byproducts
and also sends some biosolids to landfills. These facilities are likely subject to the Draft Plan.

II.

The Met Council’s Comments

The Met Council takes its role as an environmental steward seriously and is committed to
working with the MPCA and other stakeholders to address PFAS. The Met Council has
participated with the MPCA in stakeholder groups regarding PFAS and the development of the
Draft Plan. The Met Council offers the following suggestions, comments, and questions to
improve the Draft Plan generally, as well as specific comments on the Air and Wastewater
Program Plans.

A. Generally Applicable Comments
1.
The Met Council suggests that MPCA revise the Draft Plan to incorporate
standard risk-based decision-making practices. In general, data quality objectives for the
Draft Plan should be better articulated and more clearly linked to applicable evaluation criteria
for the protection of human and ecological health. In several instances, the Draft Plan suggests
that management actions will be based solely on the detection of PFAS in samples obtained from
monitoring efforts, rather than on a particular risk-based analysis. For example, in reference to
influent monitoring in the proposed Wastewater Program Plan, the Draft Plan states, “[w]here
PFAS are detected [in influent], during the second half of the year, actions will be taken to
reduce or eliminate potential PFAS sources or activities.” 1 This implies that any detection of
PFAS is unacceptable without regard to actual exposures and risks to humans or ecological
resources. Such an approach contradicts a holistic risk-based evaluation of sample data, as well
as the important process of comparing monitoring results to existing MDH and MPCA riskbased criteria. Use of risk-based criteria is typical for contaminant monitoring programs
involving the assessment and management of environmental chemicals in Minnesota, and should
drive any actions required by the Draft Plan.
Additionally, the mere detection of PFAS (in samples at a facility or associated with a
point-source discharge) should not serve as a management trigger without consideration of the
complexities of how PFAS acts in the environment as well as any associated ecological or
human health risks. For example, reducing PFAS sources to a wastewater treatment facility is a
reasonable goal, but the Draft Plan should clearly link management actions to risk-based goals
associated with the receiving water body. Critically, such a goal-making process should consider
the risks associated with multiple PFAS sources to any receiving water body, such as risks
originating from atmospheric deposition of PFAS, legacy sediment contamination, and
contaminated groundwater, in addition to non-point sources. Focusing only on the management
of point source discharges without addressing their relative contribution to any potential
impairment could frustrate MPCA in achieving its goals in managing PFAS risks in water
bodies, especially if non-point or other diffuse sources represent a significant proportion of
PFAS loadings to a water body.
Overall, the Draft Plan should acknowledge and incorporate the standard risk-based
approaches that are the paradigm for assessment and management of environmental chemicals in
Minnesota. MPCA’s Minnesota’s PFAS Blueprint (2021) notes the importance of understanding
and quantifying PFAS risks to human health and ecosystems, and reflects a risk-based PFAS
framework. The Draft Plan’s “manage if detected” approach does not serve this important

1

Draft Plan at 10. Further discussion of the Wastewater Program Plan is in section III.B below.
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purpose. MPCA should incorporate the risk-based framework into the Draft Plan, and develop
specific action triggers only within that context. Incorporation of a risk-based approach in the
Draft Plan would be consistent with EPA’s risk-based approaches and would support the
development of risk-based decision-making nationwide. The work that is conducted under the
Draft Plan should fit within the developing national approach to PFAS management.
2.
The Draft Plan should incorporate the complexities of managing PFAS risks
in water bodies affected by multiple types of PFAS sources. MPCA should acknowledge in
the Draft Plan that PFAS in fish may be accumulating from multiple sources, rather than only
point-source effluent discharges, because these are not the only sources of PFAS that impact
water quality and drive risk-based concerns. Studies have shown that a variety of non-point
source contributions to water bodies affect PFAS in aquatic food webs, including atmospheric
deposition and legacy deposits in aquatic sediment. 2 For example, in a study reviewing multiple
site investigations of PFAS in aquatic food webs, PFOS in sediment was identified as the
primary source of PFOS in fish and other animals. 3 Fish are exposed to PFAS from multiple
sources in aquatic ecosystems. As a result, reductions in concentrations of PFAS in surface
water or PFAS loadings to surface water may not directly correlate with reductions of PFAS
concentrations in fish tissue. It is important for MPCA to acknowledge that a holistic approach
is needed--one that is likely to include a monitoring and management program that extends
beyond a simple “end of the pipe” permitting focus, and considers the basis for controlling
different sources based on relative contributions to overall risk.
3.
The Draft Plan should consider ambient background levels of PFAS in the
environment. Because of the widespread use and environmental mobility of PFAS, as well as
the availability of trace analytical chemistry techniques, we know that PFAS are ubiquitous in
the environment and detectable in a wide variety of environmental samples, including samples
obtained from remote locations with no clear direct sources of PFAS. The Draft Plan discusses
the need to include quality assurance and quality control samples to “…bolster the
interpretability of [the] data,” 4 however, there is no mention of the need to incorporate

See Zodrow, J., Arblaster, J., Conder, J. 2021. State of the Science for Risk Assessment of Per- and Polyfluoroalkyl
Substances at Contaminated Sites. In: Forever Chemicals: Environmental, Economic, and Social Equity Concerns
with PFAS in the Environment, Dave Kempisty, Ed. CRC Press, Boca Raton, FL; Goodrow, S., Ruppel, B.,
Lippincott, R., Post, G., Procopio; 2020; Investigation of levels of perfluoroalkyl substances in surface water, sediment
and fish tissue in New Jersey, USA; Science of the Total Environment: Volume 729 (2020) 138839.

2

See Larson, E., Conder, J., Arblaster, J. 2018. Modeling avian exposures to perfluoroalkyl substances in aquatic
habitats impacted by historical aqueous film forming foam releases. Chemosphere 201 (2018) 335-341.
3

4

Draft Plan at 13.
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background sampling to quantify ambient concentrations of PFAS that may be completely
unassociated with a particular facility, point source discharge, or non-point source.
For example, the National Atmospheric Deposition Program (NADP) is conducting
studies related to PFAS dispersal and atmospheric processing. This work has demonstrated that
PFAS is found in “remote environments (aquatic, atmosphere and terrestrial) far from any known
sources.” 5 Additionally, ambient air monitoring conducted by MPCA at four locations in the
State from June 2020 to July 2021 demonstrated that PFAS is present in all ambient air samples. 6
The Draft Plan should acknowledge that ambient/background sampling may be a crucial
component of some monitoring plans. Furthermore, MPCA should also note that such plans and
their associated decision-making steps should incorporate the consideration of ambient PFAS
levels that are beyond the ability of any one facility or process to control. To inform this
process, MPCA could consider undertaking a state-wide background sampling program.
4.
MPCA should incorporate a public/risk communication process into the
Draft Plan. It is important for MPCA to communicate whether and how the data gathered
through the implementation of the Draft Plan will be shared with the affected facilities as well as
the general public. As stated by the Interstate Technology and Regulatory Council (ITRC):
The ability to communicate potential risks to human health and the environment is
a vital skill to facilitate community participation and decision-making. Risk
communication can be particularly challenging when dealing with science that is
rapidly evolving, as is the case with PFAS. Communicators must grapple with
competing interpretations of uncertain science and risk management strategies,
while earning community trust and promoting meaningful engagement. 7

See “PFAS Deposition in Precipitation:Efficacy of the NADP-NTN & Initial Findings State Laboratory of Hygiene,
School of Medicine & Public Health, University of Wisconsin-Madison Martin Shafer, Mark Olson, Camille
Danielson and Kirsten Widmayer” presented at WisPAC Meeting, January 16, 2021, available at:
https://dnr.wi.gov/topic/Contaminants/documents/wispac/WSLHPresentation20200116.pdf (last accessed Jan. 17,
2022).
5

6

See “PFAS Air Emissions Reporting and Monitoring,” MPCA, presented November 29, 2021.

ITRC, PFAS Fact Sheet 14 Risk Communication, available at https://pfas-1.itrcweb.org/14-risk-communication/
(last accessed Jan. 8, 2022).
7
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In some of the program areas, the Draft Plan addresses how the data could be used and
communicated, but more details are needed. 8 The Met Council encourages an approach that
provides transparency and communicates the data in appropriate context using risk
communication tools. MPCA should explain how and when it will make monitoring information
available. The Met Council is interested is working with MPCA to set clear expectations
concerning when, where, and how the data will be released and in developing communication
strategies for key stakeholders.
5.
MPCA should add details about the process it will use to evaluate the data
gathered. One of the Draft Plan’s stated goals is to: “[i]dentify areas of particular concern (due
to PFAS concentrations or routes of exposure) that need quick action.” 9 However, the Draft Plan
does not provide details regarding how MPCA will make that identification. For example,
regarding the Wastewater Program Plan, the Draft Plan states that “only a subset of WWTPs
have ongoing elevated levels of PFAS in influent,” 10 but there is no information about what
levels will be considered “elevated.” The values that will be used to establish “elevated levels”
must be identified clearly in advance, so data can be interpreted appropriately.
The Met Council recognizes that MPCA already has adopted some PFAS standards,
criteria, and guidelines. The Draft Plan should outline the process through which any data
collected will be evaluated relative to those levels. MPCA should explain any analysis or
comparisons it plans to undertake with the data gathered through implementation of the Draft
Plan. Understanding how MPCA intends to use the data will help ensure that the data collected
are suitable to support those uses.
Additionally, the Draft Plan’s “Wastewater Program Plan” states that the initial
monitoring will be used to identify future phases of sampling. 11 Again, it would be beneficial if
MPCA outlined the process it will use to evaluate the data to determine what potential future
phases of sampling may be required. We understand that MPCA’s objective is not merely
collecting data, so it would be helpful if MPCA provided more information in the Draft Plan
regarding how data will be reviewed and used to drive future decisions.

See, e.g., discussion of how MPCA will use wastewater data: “MPCA will use these data and existing research to
help regulated parties and the public interpret the results of PFAS monitoring. This support for municipalities could
include communications plans that contextualize the results using simple metrics and visuals.” Draft Plan at 13.
8

9

Draft Plan at 1.

10

Draft Plan at 12.

11

Draft Plan at 13.
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6.
MPCA should explain how it will choose which facilities will provide
monitoring data in which program. As recognized in the Draft Plan, some facilities could be
subject to more than one Program Plan: “If facilities have multiple permits and could fall under
multiple monitoring plans (i.e., air, industrial stormwater, wastewater), MPCA will determine the
media with the highest potential for PFAS release and include the facility in the relevant
program’s monitoring plan.” 12 It would be helpful if MPCA would better explain how it will
identify the media with the highest potential for PFAS release, and how it will determine which
facilities may be asked to sample under which programs. Data may already exist (e.g., from the
Toxics Release Reporting and UCMR) that could help inform this decision-making process.
7.
The Met Council urges MPCA to provide clarity regarding sampling and
analytical methods. The Met Council stresses that providing clarity and consistency regarding
sampling and analytical methods is absolutely critical to successful implementation of a PFAS
monitoring plan. There is significant variability among analytical methods, new methods are
currently under development, and the utility of some analytical methods (e.g., Total Oxidizable
Precursor Assay) is still evolving. The Met Council strongly recommends that MPCA require
monitoring only for PFAS compounds for which there is a validated analytical test method. U.S.
EPA’s first validated test methods for PFAS, Methods 533 and 537.1, apply only to drinking
water. Method 537.1 only measures 18 PFAS compounds and Method 533 can measure an
additional 11 PFAS compounds. The entire scope of U.S. EPA’s approved test methods can
measure no more than 29 different PFAS compounds, and laboratories would need to use both
methods to obtain results from all 29 compounds. If MPCA chooses to proceed with monitoring
other media prior to the availability of U.S. EPA approved and fully validated test methods, the
Agency must identify the specific test method to be used for each program.
MPCA should use the identified analytical method, coupled with risk-based decision
making, to identify the specific PFAS compounds to be monitored. There can be a tendency to
treat analytical results, once obtained, as being comparable regardless of the specific analysis
that generates those results and regardless of the specific analytes included. However, results
obtained for the same compound using different test methods may not be directly comparable. It
is vital to the integrity of the implementation of the Draft Plan that there is clarity and
consistency in the sampling and analytical methods used and how the resulting data are reviewed
and communicated. The Met Council’s comments on analytical methods specific to the Air and
Wastewater Program Plans are included in comment sections below.

12

Draft Plan at 11.
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8.
The Met Council urges MPCA to allow an official comment period on any
newly released analytical and sampling guidance documents before finalizing the PFAS
Monitoring Plan. MPCA released the “Guidance for per- and polyfluoroalkyl substances:
Analytical (p-eao2-28)” and the “Guidance for per- and polyfluoroalkyl substances (PFAS):
Sampling (p-eao2-27)” on January 6, 2022. 13 It was the Met Council’s understanding that these
documents would be subject to a separate public review and comment period. It is critical that
stakeholders have the opportunity to review and provide comments on this guidance, and that
these new documents are finalized before the Draft Plan is finalized and implemented. The Met
Council recommends that MPCA provide a public comment period on these guidance
documents, make any changes necessary to the Draft Plan, and then provide for additional
review and comment on the revised Draft Plan.
9.
The Met Council is concerned that laboratories may have limited availability
and capacity to accommodate the significant increase in the number of samples that will
result from the implementation of the Draft Plan. As noted in the comment above regarding
analytical methods, we know that PFAS laboratory analysis is a dynamic and evolving industry.
It is important not only to have clarity and consistency with the analytical method being used,
but also to identify a sufficient number of competent laboratories available to conduct the
difficult analyses and generate reliable data. In its December 9, 2021 webinar, MPCA stated that
there were approximately seven labs in the state that could conduct reliable PFAS analyses, and
that MPCA hoped there would be more labs brought on-line to respond to the increased demand
for PFAS analyses. From past experience, the Met Council stresses that reliance on new and
inexperienced labs could jeopardize the integrity of any results generated through
implementation of the Draft Plan. The Met Council suggests that MPCA provide flexibility
regarding monitoring deadlines if experienced, competent laboratories experience backups and
delays in conducting appropriate analyses, and that MPCA accept monitoring data only from labs
demonstrated to have the appropriate experience and reliability.
10.
Difficulties with source reduction and product substitution efforts may
extend the time periods for monitoring as outlined in the Draft Plan. In the appendices
describing the various individual Program Plans, the Draft Plan takes a general approach for
conducting monitoring and, if necessary, implementing source reduction and product
substitution, and then additional monitoring to confirm any concerns have been resolved. The
Met Council believes that MPCA’s approach does not address the challenges and complexities
associated with source reduction and product substitution. Source reduction and product

See MPCA Quality System, https://www.pca.state.mn.us/data/mpca-quality-system (last accessed January 10,
2022).
13
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substitution strategies and treatment technologies are still very much under development. 14 The
MPCA should provide appropriate guidance and also recognize that it will have to address many
situations on a case-by-case basis. MPCA should not establish rigid or inflexible deadlines or
mandatory sampling frequencies within the Program Plans.
11.
The Met Council encourages MPCA to offer grants and other funding
assistance to support implementation of the Draft Plan. Conducting PFAS sampling,
investigating potential source reduction actions, and implementation of those actions can involve
significant investment of time and resources. Successful treatment technologies and product
substitutions are not always readily available and may require additional testing and pilot studies.
MPCA should do what it can do help affected entities fund the activities contemplated in the
Draft Plan.

B. Appendix A – Air Program Plan
1.
The proposed emissions inventory reporting requirements of the Air
Program Monitoring Plan are duplicative of federal EPCRA Toxic Release Inventory
Reporting, raising questions about the justification for this reporting requirement. The
Federal Toxic Release Inventory (TRI) program requires subject sources to provide annual
reports quantifying their releases of listed toxics – including air emissions. The TRI has included
172 PFAS compounds since Reporting Year 2020 (due by July 1, 2021). The federal program
has further expanded to include an additional three PFAS compounds for Reporting Year 2021.
The TRI program is well known to the regulated community, including with respect to reporting
obligations, exemptions, application, and guidance. MPCA should provide the basis for any
duplicative reporting requirement with respect to a subset of TRI compounds (the 50 from OTM45 versus the 175 from the TRI) and regulated facilities, where the vast majority of these
facilities already are subject to the TRI based on the NAICS codes identified in Appendix F. 15
Additionally, the fact that facilities subject to multiple Draft Plan Appendices will have
their obligations “scoped in for the program plan associated with the media that is likely to be the

See Interim Guidance on Destroying and Disposing of Certain PFAS and PFAS-Containing Materials That Are Not
Consumer Products, EPA, December 2020.

14

The Met Council notes that Appendix F includes 221310 (Water Supply and Irrigation Systems) but does not
include 221320 (Sewage Treatment Facilities). However, Appendix F erroneously identifies NAICS Code 221310 as
pertaining to “Water Treatment Plans (wastewater).” MPCA should review Appendix F and make any revisions
needed to accurately indicate the Draft Plan’s intended scope.
15
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most significant vector of PFAS release to the environment” 16 raises questions about the need for
MPCA’s proposed emissions inventory requirement. Finally, the nearly ubiquitous nature of
PFAS compounds suggests that baseline emissions inventory data should be collected from
sources in addition to those included in Appendix F if MPCA were seeking a complete
understanding of PFAS emissions. The Draft Plan does not justify the exclusion of emissions by
facilities that are not included in Appendix F. When evaluating PFAS in air, MPCA should
include all data is has and not just the data gathered from the implementation of the Draft Plan.
2.
The proposed emissions inventory creates unique concerns about the validity
of the information gathered. As noted above, the majority of NAICS codes in Appendix F
already are subject to federal TRI reporting obligations. Requiring facilities not otherwise
subject to TRI reporting to the State’s proposed PFAS emissions inventory is problematic. The
Draft Plan proposes four methods for monitoring PFAS emissions, in the following
hierarchy: (A) continuous emission monitoring (CEM); (B) stack testing; (C) material balance
or MPCA-approved emission factor; or (D) the less-favored MPCA-approved facility proposal. 17
As the Draft Plan acknowledges, there are no PFAS CEMs, and under the Draft Plan very few
sources will be conducting PFAS stack testing. Accordingly, the majority of non-TRI facilities
will be forced to employ MPCA’s least-favored methodologies to comply with the proposed
emission inventory; this likely will result in a range of reported emissions that have questionable
reliability. The proposal also does not cross-reference any TRI guidance regarding
quantification of air emissions for PFAS compounds. Utilizing existing TRI reports or focusing
MPCA’s analysis on air emissions data already required to be collected as part of the TRI
program would minimize potential problems and improper conclusions that might be drawn from
disparate, inconsistent (and therefore unhelpful) PFAS emission inventory data.
3.
The proposed stack testing requirement ignores the potential liabilities that
reporting sources could face in the rapidly-developing PFAS regulatory and litigation
landscape. The Draft Plan requires sources subject to the stack testing requirements to use
EPA’s Other Test Method 45 (OTM-45) to measure select PFAS compounds. 18 This test method
was recently issued (January 2021), but it is not an approved EPA test method, which
undermines reliance on this test method. EPA generally does not use such methods for

16

Draft Plan at 7.

17

Draft Plan at 8.

18

Draft Plan at 8.
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compliance purposes because they are not considered fully-vetted. 19 In addition, although the
Draft Plan is not clear on this point, it is reasonable to assume that the OTM-45 stack tests results
submitted to MPCA are public data under the Minnesota Government Data Practices Act and
will be made publicly available. Recent case law suggests that potential plaintiffs could use such
information to pursue nuisance litigation or seek other legal damages from reporting sources.
Therefore, if MPCA mandates use of the OTM-45 test method (or any other method that has not
received EPA approval), it should consider options to post and release results anonymously.
Along these lines, the Met Council also urges MPCA to consider the authority under
which it might require the proposed stack tests to be conducted. For example, MPCA’s
recognition of deficiencies in any existing PFAS stack testing method would help place any
results in context. Additionally, one way to make stack test results publicly available while
protecting sources required by MPCA to conduct testing would be to give sources the
opportunity to submit “blind” or confidential test results to the agency. However, that
opportunity may not be available if sources are “required” by law to provide the data to the
agency.
4.
The Met Council questions the utility of MPCA’s stack testing proposal in
light of potential variability and the small data set that could be generated. MPCA’s
proposed reliance on OTM-45 (Other Test Method-45) for PFAS stack testing requirements
likely will produce inconsistent results. MPCA already has recognized that PFAS emissions can
be impacted by weather, temperature, and other site-specific factors, and MPCA has suggested
that tests be conducted “over the course of one year” under all kinds of conditions in order to
obtain an accurate understanding of PFAS emissions. 20 The Draft Plan’s proposed costly “other
test method” stack tests – conducted at an undetermined subset of 190 sources – do not seem
likely to provide MPCA with a reasoned basis to advance potential future PFAS policy.
We understand the Draft Plan as proposing select facilities in Appendix F conduct a
single PFAS stack test. The Draft Plan should clarify whether facilities with more than one

See e.g., U.S. EPA’s Air Emission Measurement Center (EMC) discussion of Other Test Methods, available at:
https://www.epa.gov/emc/emc-other-test-methods (last accessed January 19, 2022) (“these methods are subject to
change based on review of additional validation studies or on public comment as part of adoption as a Federal test
method, the Title V permitting process, or inclusion in a SIP.”); and “Other Test Method 45 (OTM-45) Measurement
of Selected Per- and Polyflourinated Alkyl Substances from Stationary Sources”, available at:
https://www.epa.gov/sites/default/files/2021-01/documents/otm_45_semivolatile_pfas_1-13-21.pdf (last accessed
January 19, 2022) (“The purpose of the Other Test Methods portion of the EMC website is to promote discussion of
developing emission measurement methodologies and to provide … potentially helpful tools.”).
19

20

Draft Plan at 4.
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emission unit will be expected to conduct one test per facility or one stack test per emission unit.
The Draft Plan estimates that the cost of conducting an OTM-45 test is between $25,000$30,000. That may not consider the additional costs for PFAS analysis of the test sample, which
would be significant. The Met Council believes PFAS specific stack testing may cost as much as
$40,000-$50,000 per testing event with some efficiencies possible if the event is coordinated
with other stack testing activities. For facilities like those operated by the Met Council,
ratepayers will ultimately be responsible for these burdensome costs. The Draft Plan does not
take into account a facility’s ability to pay for the expensive proposed testing.
A more responsible use of facilities’ funds would be to better align and support U.S. EPA
air emissions testing and regulatory development. U.S. EPA is in the process of regulating PFAS
air emissions through rulemaking, with a likely outcome being the regulation of (certain) PFAS
compounds as part of the Clean Air Act’s list of Hazardous Air Pollutants (HAPs). 21 U.S. EPA
also is working on modeling analyses for PFAS as part of its announced PFAS Strategic
Roadmap. Accordingly, supporting U.S. EPA’s efforts to regulate PFAS air emissions would be
a better use of MPCA’s resources than ordering stack testing at an assortment of Minnesota
sources. This is especially prudent given the high cost estimated by MPCA to conduct the stack
testing. The Met Council could be asked to spend a large amount of ratepayer money to collect
data using unproven methods without a clear goal of what to do with that potentially unreliable
data. The cost of PFAS stack testing using OTM-45 with all of its shortcomings 22 supports
eliminating or severely restricting the use of such testing in the Draft Plan and aligning any
individual stack testing requirements with the EPA’s technical development work.

C. Appendix B – Wastewater Program Plan
1.
The Met Council questions MPCA’s approach for measuring WWTP
influent. The Draft Plan states that, “[a]t conduits of PFAS releases to the environment, such as
landfills and wastewater treatment plants, monitoring data will be used to identify upstream
PFAS sources so those sources can be targeted for reduction” 23 and that, “[t]he initial focus of

See “PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024” at 18 (stating that the Office of Air and
Radiation will “[b]uild the technical foundation to address PFAS air emissions” including work to “[d]evelop and
finalize monitoring approaches for measuring stack emissions and ambient concentrations of PFAS.”) available at:
https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024 (last accessed January 19.
2022).
21

22

See n. 19, supra.

23

Draft Plan at 5.
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monitoring will be on loads and sources of PFAS coming into municipal wastewater plants…the
first phase will develop a baseline understanding of influent concentrations at municipal
plants….these data will inform source identification and reduction activities.” 24 However, it is
not clear how sampling influent at the wastewater treatment plants may identify specific
upstream sources. A better approach is to sample the effluent of the upstream sources. This can
identify the specific industrial users on which source reduction efforts can focus. The source
reduction efforts could also include sampling the influent to the industrial users to determine if
there are PFAS in their source waters and potential PFAS contribution from ambient
background. Sampling the influent to a wastewater treatment plant that is a combination of all
these potential upstream sources does not provide discrete enough data to determine the next
steps of source identification and potential reduction.
2.
The frequency of monitoring may need to be adjusted on a case-by-case
basis. The Draft Plan requires WWTPs with industrial pretreatment programs (IPP) to “evaluate
institutional and industrial users that have the potential to pass PFAS to their WWTP.” That must
occur in the first half of the year. During the second half of the year, the Draft Plan requires that
“actions be taken to reduce or eliminate potential PFAS sources or activities.” 25 This proposed
timeframe is overly optimistic and likely unachievable for a few reasons.
First of all, it is imprudent to make decisions about whether additional actions are needed
based on a small number of samples. Second, if further actions are determined to be advisable,
deciding what those action are may require further data. Given the unknown and unestablished
process variability and sampling/analytical uncertainty of concentrations measured for the
process streams, an experimental plan of only two samples prior to action and only two samples
following action does not appear sufficient to establish the intended demonstration of reduction.
Further, delays in addressing PFAS sources could result from a variety of situations, including:
(1) PFAS product substitutions are not always available; (2) sources of PFAS may have been
generated years ago and would be difficult to identify (e.g. residual PFAS present in treatment
system components long after any PFAS use ceased); and (3) requesting additional pretreatment
at an IPP discharger may take significant time to design and implement, especially given the
limited regulatory authority of IPP programs.
We encourage MPCA to eliminate the one-year limitation and instead to identify a
process for follow-up monitoring and engagement to resolve PFAS pollution at the source on a

24
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case-by-case basis. 26 For example, if the goal is to first determine if there are IPP sources of
PFAS that need to be reduced and then to determine if source reduction actions were successful,
a monitoring frequency should be scheduled to occur initially and then after reductions are put
into place. The second portion of monitoring may not be within one year of the initial period,
but may instead occur at a later point, as appropriate to determine the effect of any actions taken
to reduce PFAS. This is especially so when the costs to undertake any reduction efforts are
likely high and would take time to find and get approval for funding to implement. MPCA
should consider what resources it has to provide grants to implement reduction efforts or to
support pilot programs to study what reductions are feasible and worthwhile. Even pilot studies
have significant costs; the Met Council understands that some pilot studies related to treatment
are costing in the range of hundreds of thousands of dollars.
3.
MPCA should clarify which analytical method must be used. In the
discussion of analytical methods on p. 13 of the Draft Plan, it is clear that MPCA is requiring
reporting of all PFAS analyzed. But further clarification is needed as to which laboratory
methods are acceptable to MPCA. For example, EPA methods 533 and 537.1 are different, and
results from those methods should be evaluated differently by MPCA. Additionally, with EPA
Methods 8327 and 1633 on-track to become widely available soon, guidance is needed from
MPCA on any newly-approved analytical methods. EPA has stated that the multi-laboratory
validation study for Method 1633 is to be completed this year, which will allow EPA to finalize
this method. It would be prudent for MPCA to delay this sampling until that method is finalized.
Otherwise, MPCA is at risk of there being changes to the analytical method while MPCA is in
the middle of implementing the Monitoring Plan, jeopardizing the utility of the information.
There are also developing analytical techniques (e.g., Total Oxidizable Precursor Assay) that
might be used as diagnostic tools, but the Met Council urges that those only be considered if
MPCA provides well-thought, thorough guidance on the use of these techniques and their utility
to achieve monitoring objectives. The Met Council strongly advocates for defined analytical
methods reporting specific analytes. Having uniform use of analytical methods is fundamental to
MPCA obtaining good data upon which to make further programmatic and regulatory decisions.
4.
The Met Council suggests that a draft MOU be shared and made available
for comment. The Draft Plans states, “MPCA’s preferred approach to implementing the PFAS
Monitoring Plan for wastewater is to work cooperatively with WWTPs and industrial facilities
though mutually agreed upon Memorandum of Understandings (MOUs).” It is important for the
WWTPs and industrial facilities that MPCA share its proposed/model MOU so that facilities can
better understand the terms and conditions that MPCA will impose on monitoring. If the MPCA

26

See Section III.A above for the Met Council’s suggestion to apply risk-based approach to this process.
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believes that it has legal authority to require WWTPs and industrial facilities to participate in the
PFAS monitoring plan for wastewater, it should articulate the legal basis for any such authority.

III.

Conclusion

The Met Council appreciates the opportunity to submit these comments on the Draft
PFAS Monitoring Plan. The Met Council looks forward to working with MPCA in its efforts to
address PFAS contamination in Minnesota. Please feel free to call or e-mail if you have any
questions, or if you would like any additional information concerning the issues raised in these
comments.
Sincerely,

Leisa Thompson
General Manager
Environmental Services
Leisa.Thompson@metc.state.mn.us
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January 21, 2022
VIA ELECTRONIC SUBMISSION
Ms. Sophie Greene
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, Minnesota 55155-4194
Sophie.Greene@state.mn.us
Re:

Comments of the Metropolitan Council on the Minnesota Pollution Control
Agency’s Draft PFAS Monitoring Plan

Dear Ms. Greene:
The Metropolitan Council (Met Council) appreciates the opportunity to comment on the
Minnesota Pollution Control Agency’s (MPCA or the Agency) Draft PFAS Monitoring Plan (Draft
Plan). The Draft Plan sets forth, “a path forward for PFAS monitoring at solid waste, wastewater,
and stormwater facilities, hazardous waste landfills, facilities with air emissions, and sites in the
Brownfield or Superfund programs.” MPCA is accepting comments on the Draft Plan until
January 21, 2022. If MPCA makes substantive revisions to the Draft Plan during the comment
period, the Met Council urges MPCA to reissue the Draft Plan and allow additional time to
comment on any revisions.

I.

The Met Council’s Interest

The Met Council operates and maintains the regional interceptor system and nine regional
wastewater treatment plants that serve the seven-county Twin Cities metropolitan area. The nine
wastewater treatment plants include: Blue Lake; Eagles Point; East Bethel Water Reclamation
Facility; Empire; Hastings; Metropolitan (Metro); Rogers; Seneca; and St. Croix Valley. The Met
Council also operates thermal destruction facilities to manage its wastewater treatment byproducts
and also sends some biosolids to landfills. These facilities are likely subject to the Draft Plan.

II.

The Met Council’s Comments

The Met Council takes its role as an environmental steward seriously and is committed to
working with the MPCA and other stakeholders to address PFAS. The Met Council has
participated with the MPCA in stakeholder groups regarding PFAS and the development of the
Draft Plan. The Met Council offers the following suggestions, comments, and questions to
improve the Draft Plan generally, as well as specific comments on the Air and Wastewater
Program Plans.

A. Generally Applicable Comments
1.
The Met Council suggests that MPCA revise the Draft Plan to incorporate
standard risk-based decision-making practices. In general, data quality objectives for the
Draft Plan should be better articulated and more clearly linked to applicable evaluation criteria
for the protection of human and ecological health. In several instances, the Draft Plan suggests
that management actions will be based solely on the detection of PFAS in samples obtained from
monitoring efforts, rather than on a particular risk-based analysis. For example, in reference to
influent monitoring in the proposed Wastewater Program Plan, the Draft Plan states, “[w]here
PFAS are detected [in influent], during the second half of the year, actions will be taken to
reduce or eliminate potential PFAS sources or activities.” 1 This implies that any detection of
PFAS is unacceptable without regard to actual exposures and risks to humans or ecological
resources. Such an approach contradicts a holistic risk-based evaluation of sample data, as well
as the important process of comparing monitoring results to existing MDH and MPCA riskbased criteria. Use of risk-based criteria is typical for contaminant monitoring programs
involving the assessment and management of environmental chemicals in Minnesota, and should
drive any actions required by the Draft Plan.
Additionally, the mere detection of PFAS (in samples at a facility or associated with a
point-source discharge) should not serve as a management trigger without consideration of the
complexities of how PFAS acts in the environment as well as any associated ecological or
human health risks. For example, reducing PFAS sources to a wastewater treatment facility is a
reasonable goal, but the Draft Plan should clearly link management actions to risk-based goals
associated with the receiving water body. Critically, such a goal-making process should consider
the risks associated with multiple PFAS sources to any receiving water body, such as risks
originating from atmospheric deposition of PFAS, legacy sediment contamination, and
contaminated groundwater, in addition to non-point sources. Focusing only on the management
of point source discharges without addressing their relative contribution to any potential
impairment could frustrate MPCA in achieving its goals in managing PFAS risks in water
bodies, especially if non-point or other diffuse sources represent a significant proportion of
PFAS loadings to a water body.
Overall, the Draft Plan should acknowledge and incorporate the standard risk-based
approaches that are the paradigm for assessment and management of environmental chemicals in
Minnesota. MPCA’s Minnesota’s PFAS Blueprint (2021) notes the importance of understanding
and quantifying PFAS risks to human health and ecosystems, and reflects a risk-based PFAS
framework. The Draft Plan’s “manage if detected” approach does not serve this important

1

Draft Plan at 10. Further discussion of the Wastewater Program Plan is in section III.B below.
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purpose. MPCA should incorporate the risk-based framework into the Draft Plan, and develop
specific action triggers only within that context. Incorporation of a risk-based approach in the
Draft Plan would be consistent with EPA’s risk-based approaches and would support the
development of risk-based decision-making nationwide. The work that is conducted under the
Draft Plan should fit within the developing national approach to PFAS management.
2.
The Draft Plan should incorporate the complexities of managing PFAS risks
in water bodies affected by multiple types of PFAS sources. MPCA should acknowledge in
the Draft Plan that PFAS in fish may be accumulating from multiple sources, rather than only
point-source effluent discharges, because these are not the only sources of PFAS that impact
water quality and drive risk-based concerns. Studies have shown that a variety of non-point
source contributions to water bodies affect PFAS in aquatic food webs, including atmospheric
deposition and legacy deposits in aquatic sediment. 2 For example, in a study reviewing multiple
site investigations of PFAS in aquatic food webs, PFOS in sediment was identified as the
primary source of PFOS in fish and other animals. 3 Fish are exposed to PFAS from multiple
sources in aquatic ecosystems. As a result, reductions in concentrations of PFAS in surface
water or PFAS loadings to surface water may not directly correlate with reductions of PFAS
concentrations in fish tissue. It is important for MPCA to acknowledge that a holistic approach
is needed--one that is likely to include a monitoring and management program that extends
beyond a simple “end of the pipe” permitting focus, and considers the basis for controlling
different sources based on relative contributions to overall risk.
3.
The Draft Plan should consider ambient background levels of PFAS in the
environment. Because of the widespread use and environmental mobility of PFAS, as well as
the availability of trace analytical chemistry techniques, we know that PFAS are ubiquitous in
the environment and detectable in a wide variety of environmental samples, including samples
obtained from remote locations with no clear direct sources of PFAS. The Draft Plan discusses
the need to include quality assurance and quality control samples to “…bolster the
interpretability of [the] data,” 4 however, there is no mention of the need to incorporate

See Zodrow, J., Arblaster, J., Conder, J. 2021. State of the Science for Risk Assessment of Per- and Polyfluoroalkyl
Substances at Contaminated Sites. In: Forever Chemicals: Environmental, Economic, and Social Equity Concerns
with PFAS in the Environment, Dave Kempisty, Ed. CRC Press, Boca Raton, FL; Goodrow, S., Ruppel, B.,
Lippincott, R., Post, G., Procopio; 2020; Investigation of levels of perfluoroalkyl substances in surface water, sediment
and fish tissue in New Jersey, USA; Science of the Total Environment: Volume 729 (2020) 138839.

2

See Larson, E., Conder, J., Arblaster, J. 2018. Modeling avian exposures to perfluoroalkyl substances in aquatic
habitats impacted by historical aqueous film forming foam releases. Chemosphere 201 (2018) 335-341.
3

4

Draft Plan at 13.
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background sampling to quantify ambient concentrations of PFAS that may be completely
unassociated with a particular facility, point source discharge, or non-point source.
For example, the National Atmospheric Deposition Program (NADP) is conducting
studies related to PFAS dispersal and atmospheric processing. This work has demonstrated that
PFAS is found in “remote environments (aquatic, atmosphere and terrestrial) far from any known
sources.” 5 Additionally, ambient air monitoring conducted by MPCA at four locations in the
State from June 2020 to July 2021 demonstrated that PFAS is present in all ambient air samples. 6
The Draft Plan should acknowledge that ambient/background sampling may be a crucial
component of some monitoring plans. Furthermore, MPCA should also note that such plans and
their associated decision-making steps should incorporate the consideration of ambient PFAS
levels that are beyond the ability of any one facility or process to control. To inform this
process, MPCA could consider undertaking a state-wide background sampling program.
4.
MPCA should incorporate a public/risk communication process into the
Draft Plan. It is important for MPCA to communicate whether and how the data gathered
through the implementation of the Draft Plan will be shared with the affected facilities as well as
the general public. As stated by the Interstate Technology and Regulatory Council (ITRC):
The ability to communicate potential risks to human health and the environment is
a vital skill to facilitate community participation and decision-making. Risk
communication can be particularly challenging when dealing with science that is
rapidly evolving, as is the case with PFAS. Communicators must grapple with
competing interpretations of uncertain science and risk management strategies,
while earning community trust and promoting meaningful engagement. 7

See “PFAS Deposition in Precipitation:Efficacy of the NADP-NTN & Initial Findings State Laboratory of Hygiene,
School of Medicine & Public Health, University of Wisconsin-Madison Martin Shafer, Mark Olson, Camille
Danielson and Kirsten Widmayer” presented at WisPAC Meeting, January 16, 2021, available at:
https://dnr.wi.gov/topic/Contaminants/documents/wispac/WSLHPresentation20200116.pdf (last accessed Jan. 17,
2022).
5

6

See “PFAS Air Emissions Reporting and Monitoring,” MPCA, presented November 29, 2021.

ITRC, PFAS Fact Sheet 14 Risk Communication, available at https://pfas-1.itrcweb.org/14-risk-communication/
(last accessed Jan. 8, 2022).
7
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In some of the program areas, the Draft Plan addresses how the data could be used and
communicated, but more details are needed. 8 The Met Council encourages an approach that
provides transparency and communicates the data in appropriate context using risk
communication tools. MPCA should explain how and when it will make monitoring information
available. The Met Council is interested is working with MPCA to set clear expectations
concerning when, where, and how the data will be released and in developing communication
strategies for key stakeholders.
5.
MPCA should add details about the process it will use to evaluate the data
gathered. One of the Draft Plan’s stated goals is to: “[i]dentify areas of particular concern (due
to PFAS concentrations or routes of exposure) that need quick action.” 9 However, the Draft Plan
does not provide details regarding how MPCA will make that identification. For example,
regarding the Wastewater Program Plan, the Draft Plan states that “only a subset of WWTPs
have ongoing elevated levels of PFAS in influent,” 10 but there is no information about what
levels will be considered “elevated.” The values that will be used to establish “elevated levels”
must be identified clearly in advance, so data can be interpreted appropriately.
The Met Council recognizes that MPCA already has adopted some PFAS standards,
criteria, and guidelines. The Draft Plan should outline the process through which any data
collected will be evaluated relative to those levels. MPCA should explain any analysis or
comparisons it plans to undertake with the data gathered through implementation of the Draft
Plan. Understanding how MPCA intends to use the data will help ensure that the data collected
are suitable to support those uses.
Additionally, the Draft Plan’s “Wastewater Program Plan” states that the initial
monitoring will be used to identify future phases of sampling. 11 Again, it would be beneficial if
MPCA outlined the process it will use to evaluate the data to determine what potential future
phases of sampling may be required. We understand that MPCA’s objective is not merely
collecting data, so it would be helpful if MPCA provided more information in the Draft Plan
regarding how data will be reviewed and used to drive future decisions.

See, e.g., discussion of how MPCA will use wastewater data: “MPCA will use these data and existing research to
help regulated parties and the public interpret the results of PFAS monitoring. This support for municipalities could
include communications plans that contextualize the results using simple metrics and visuals.” Draft Plan at 13.
8

9

Draft Plan at 1.

10

Draft Plan at 12.

11

Draft Plan at 13.
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6.
MPCA should explain how it will choose which facilities will provide
monitoring data in which program. As recognized in the Draft Plan, some facilities could be
subject to more than one Program Plan: “If facilities have multiple permits and could fall under
multiple monitoring plans (i.e., air, industrial stormwater, wastewater), MPCA will determine the
media with the highest potential for PFAS release and include the facility in the relevant
program’s monitoring plan.” 12 It would be helpful if MPCA would better explain how it will
identify the media with the highest potential for PFAS release, and how it will determine which
facilities may be asked to sample under which programs. Data may already exist (e.g., from the
Toxics Release Reporting and UCMR) that could help inform this decision-making process.
7.
The Met Council urges MPCA to provide clarity regarding sampling and
analytical methods. The Met Council stresses that providing clarity and consistency regarding
sampling and analytical methods is absolutely critical to successful implementation of a PFAS
monitoring plan. There is significant variability among analytical methods, new methods are
currently under development, and the utility of some analytical methods (e.g., Total Oxidizable
Precursor Assay) is still evolving. The Met Council strongly recommends that MPCA require
monitoring only for PFAS compounds for which there is a validated analytical test method. U.S.
EPA’s first validated test methods for PFAS, Methods 533 and 537.1, apply only to drinking
water. Method 537.1 only measures 18 PFAS compounds and Method 533 can measure an
additional 11 PFAS compounds. The entire scope of U.S. EPA’s approved test methods can
measure no more than 29 different PFAS compounds, and laboratories would need to use both
methods to obtain results from all 29 compounds. If MPCA chooses to proceed with monitoring
other media prior to the availability of U.S. EPA approved and fully validated test methods, the
Agency must identify the specific test method to be used for each program.
MPCA should use the identified analytical method, coupled with risk-based decision
making, to identify the specific PFAS compounds to be monitored. There can be a tendency to
treat analytical results, once obtained, as being comparable regardless of the specific analysis
that generates those results and regardless of the specific analytes included. However, results
obtained for the same compound using different test methods may not be directly comparable. It
is vital to the integrity of the implementation of the Draft Plan that there is clarity and
consistency in the sampling and analytical methods used and how the resulting data are reviewed
and communicated. The Met Council’s comments on analytical methods specific to the Air and
Wastewater Program Plans are included in comment sections below.

12

Draft Plan at 11.
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8.
The Met Council urges MPCA to allow an official comment period on any
newly released analytical and sampling guidance documents before finalizing the PFAS
Monitoring Plan. MPCA released the “Guidance for per- and polyfluoroalkyl substances:
Analytical (p-eao2-28)” and the “Guidance for per- and polyfluoroalkyl substances (PFAS):
Sampling (p-eao2-27)” on January 6, 2022. 13 It was the Met Council’s understanding that these
documents would be subject to a separate public review and comment period. It is critical that
stakeholders have the opportunity to review and provide comments on this guidance, and that
these new documents are finalized before the Draft Plan is finalized and implemented. The Met
Council recommends that MPCA provide a public comment period on these guidance
documents, make any changes necessary to the Draft Plan, and then provide for additional
review and comment on the revised Draft Plan.
9.
The Met Council is concerned that laboratories may have limited availability
and capacity to accommodate the significant increase in the number of samples that will
result from the implementation of the Draft Plan. As noted in the comment above regarding
analytical methods, we know that PFAS laboratory analysis is a dynamic and evolving industry.
It is important not only to have clarity and consistency with the analytical method being used,
but also to identify a sufficient number of competent laboratories available to conduct the
difficult analyses and generate reliable data. In its December 9, 2021 webinar, MPCA stated that
there were approximately seven labs in the state that could conduct reliable PFAS analyses, and
that MPCA hoped there would be more labs brought on-line to respond to the increased demand
for PFAS analyses. From past experience, the Met Council stresses that reliance on new and
inexperienced labs could jeopardize the integrity of any results generated through
implementation of the Draft Plan. The Met Council suggests that MPCA provide flexibility
regarding monitoring deadlines if experienced, competent laboratories experience backups and
delays in conducting appropriate analyses, and that MPCA accept monitoring data only from labs
demonstrated to have the appropriate experience and reliability.
10.
Difficulties with source reduction and product substitution efforts may
extend the time periods for monitoring as outlined in the Draft Plan. In the appendices
describing the various individual Program Plans, the Draft Plan takes a general approach for
conducting monitoring and, if necessary, implementing source reduction and product
substitution, and then additional monitoring to confirm any concerns have been resolved. The
Met Council believes that MPCA’s approach does not address the challenges and complexities
associated with source reduction and product substitution. Source reduction and product

See MPCA Quality System, https://www.pca.state.mn.us/data/mpca-quality-system (last accessed January 10,
2022).
13
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substitution strategies and treatment technologies are still very much under development. 14 The
MPCA should provide appropriate guidance and also recognize that it will have to address many
situations on a case-by-case basis. MPCA should not establish rigid or inflexible deadlines or
mandatory sampling frequencies within the Program Plans.
11.
The Met Council encourages MPCA to offer grants and other funding
assistance to support implementation of the Draft Plan. Conducting PFAS sampling,
investigating potential source reduction actions, and implementation of those actions can involve
significant investment of time and resources. Successful treatment technologies and product
substitutions are not always readily available and may require additional testing and pilot studies.
MPCA should do what it can do help affected entities fund the activities contemplated in the
Draft Plan.

B. Appendix A – Air Program Plan
1.
The proposed emissions inventory reporting requirements of the Air
Program Monitoring Plan are duplicative of federal EPCRA Toxic Release Inventory
Reporting, raising questions about the justification for this reporting requirement. The
Federal Toxic Release Inventory (TRI) program requires subject sources to provide annual
reports quantifying their releases of listed toxics – including air emissions. The TRI has included
172 PFAS compounds since Reporting Year 2020 (due by July 1, 2021). The federal program
has further expanded to include an additional three PFAS compounds for Reporting Year 2021.
The TRI program is well known to the regulated community, including with respect to reporting
obligations, exemptions, application, and guidance. MPCA should provide the basis for any
duplicative reporting requirement with respect to a subset of TRI compounds (the 50 from OTM45 versus the 175 from the TRI) and regulated facilities, where the vast majority of these
facilities already are subject to the TRI based on the NAICS codes identified in Appendix F. 15
Additionally, the fact that facilities subject to multiple Draft Plan Appendices will have
their obligations “scoped in for the program plan associated with the media that is likely to be the

See Interim Guidance on Destroying and Disposing of Certain PFAS and PFAS-Containing Materials That Are Not
Consumer Products, EPA, December 2020.

14

The Met Council notes that Appendix F includes 221310 (Water Supply and Irrigation Systems) but does not
include 221320 (Sewage Treatment Facilities). However, Appendix F erroneously identifies NAICS Code 221310 as
pertaining to “Water Treatment Plans (wastewater).” MPCA should review Appendix F and make any revisions
needed to accurately indicate the Draft Plan’s intended scope.
15
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most significant vector of PFAS release to the environment” 16 raises questions about the need for
MPCA’s proposed emissions inventory requirement. Finally, the nearly ubiquitous nature of
PFAS compounds suggests that baseline emissions inventory data should be collected from
sources in addition to those included in Appendix F if MPCA were seeking a complete
understanding of PFAS emissions. The Draft Plan does not justify the exclusion of emissions by
facilities that are not included in Appendix F. When evaluating PFAS in air, MPCA should
include all data is has and not just the data gathered from the implementation of the Draft Plan.
2.
The proposed emissions inventory creates unique concerns about the validity
of the information gathered. As noted above, the majority of NAICS codes in Appendix F
already are subject to federal TRI reporting obligations. Requiring facilities not otherwise
subject to TRI reporting to the State’s proposed PFAS emissions inventory is problematic. The
Draft Plan proposes four methods for monitoring PFAS emissions, in the following
hierarchy: (A) continuous emission monitoring (CEM); (B) stack testing; (C) material balance
or MPCA-approved emission factor; or (D) the less-favored MPCA-approved facility proposal. 17
As the Draft Plan acknowledges, there are no PFAS CEMs, and under the Draft Plan very few
sources will be conducting PFAS stack testing. Accordingly, the majority of non-TRI facilities
will be forced to employ MPCA’s least-favored methodologies to comply with the proposed
emission inventory; this likely will result in a range of reported emissions that have questionable
reliability. The proposal also does not cross-reference any TRI guidance regarding
quantification of air emissions for PFAS compounds. Utilizing existing TRI reports or focusing
MPCA’s analysis on air emissions data already required to be collected as part of the TRI
program would minimize potential problems and improper conclusions that might be drawn from
disparate, inconsistent (and therefore unhelpful) PFAS emission inventory data.
3.
The proposed stack testing requirement ignores the potential liabilities that
reporting sources could face in the rapidly-developing PFAS regulatory and litigation
landscape. The Draft Plan requires sources subject to the stack testing requirements to use
EPA’s Other Test Method 45 (OTM-45) to measure select PFAS compounds. 18 This test method
was recently issued (January 2021), but it is not an approved EPA test method, which
undermines reliance on this test method. EPA generally does not use such methods for

16

Draft Plan at 7.

17

Draft Plan at 8.

18

Draft Plan at 8.
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compliance purposes because they are not considered fully-vetted. 19 In addition, although the
Draft Plan is not clear on this point, it is reasonable to assume that the OTM-45 stack tests results
submitted to MPCA are public data under the Minnesota Government Data Practices Act and
will be made publicly available. Recent case law suggests that potential plaintiffs could use such
information to pursue nuisance litigation or seek other legal damages from reporting sources.
Therefore, if MPCA mandates use of the OTM-45 test method (or any other method that has not
received EPA approval), it should consider options to post and release results anonymously.
Along these lines, the Met Council also urges MPCA to consider the authority under
which it might require the proposed stack tests to be conducted. For example, MPCA’s
recognition of deficiencies in any existing PFAS stack testing method would help place any
results in context. Additionally, one way to make stack test results publicly available while
protecting sources required by MPCA to conduct testing would be to give sources the
opportunity to submit “blind” or confidential test results to the agency. However, that
opportunity may not be available if sources are “required” by law to provide the data to the
agency.
4.
The Met Council questions the utility of MPCA’s stack testing proposal in
light of potential variability and the small data set that could be generated. MPCA’s
proposed reliance on OTM-45 (Other Test Method-45) for PFAS stack testing requirements
likely will produce inconsistent results. MPCA already has recognized that PFAS emissions can
be impacted by weather, temperature, and other site-specific factors, and MPCA has suggested
that tests be conducted “over the course of one year” under all kinds of conditions in order to
obtain an accurate understanding of PFAS emissions. 20 The Draft Plan’s proposed costly “other
test method” stack tests – conducted at an undetermined subset of 190 sources – do not seem
likely to provide MPCA with a reasoned basis to advance potential future PFAS policy.
We understand the Draft Plan as proposing select facilities in Appendix F conduct a
single PFAS stack test. The Draft Plan should clarify whether facilities with more than one

See e.g., U.S. EPA’s Air Emission Measurement Center (EMC) discussion of Other Test Methods, available at:
https://www.epa.gov/emc/emc-other-test-methods (last accessed January 19, 2022) (“these methods are subject to
change based on review of additional validation studies or on public comment as part of adoption as a Federal test
method, the Title V permitting process, or inclusion in a SIP.”); and “Other Test Method 45 (OTM-45) Measurement
of Selected Per- and Polyflourinated Alkyl Substances from Stationary Sources”, available at:
https://www.epa.gov/sites/default/files/2021-01/documents/otm_45_semivolatile_pfas_1-13-21.pdf (last accessed
January 19, 2022) (“The purpose of the Other Test Methods portion of the EMC website is to promote discussion of
developing emission measurement methodologies and to provide … potentially helpful tools.”).
19

20

Draft Plan at 4.
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emission unit will be expected to conduct one test per facility or one stack test per emission unit.
The Draft Plan estimates that the cost of conducting an OTM-45 test is between $25,000$30,000. That may not consider the additional costs for PFAS analysis of the test sample, which
would be significant. The Met Council believes PFAS specific stack testing may cost as much as
$40,000-$50,000 per testing event with some efficiencies possible if the event is coordinated
with other stack testing activities. For facilities like those operated by the Met Council,
ratepayers will ultimately be responsible for these burdensome costs. The Draft Plan does not
take into account a facility’s ability to pay for the expensive proposed testing.
A more responsible use of facilities’ funds would be to better align and support U.S. EPA
air emissions testing and regulatory development. U.S. EPA is in the process of regulating PFAS
air emissions through rulemaking, with a likely outcome being the regulation of (certain) PFAS
compounds as part of the Clean Air Act’s list of Hazardous Air Pollutants (HAPs). 21 U.S. EPA
also is working on modeling analyses for PFAS as part of its announced PFAS Strategic
Roadmap. Accordingly, supporting U.S. EPA’s efforts to regulate PFAS air emissions would be
a better use of MPCA’s resources than ordering stack testing at an assortment of Minnesota
sources. This is especially prudent given the high cost estimated by MPCA to conduct the stack
testing. The Met Council could be asked to spend a large amount of ratepayer money to collect
data using unproven methods without a clear goal of what to do with that potentially unreliable
data. The cost of PFAS stack testing using OTM-45 with all of its shortcomings 22 supports
eliminating or severely restricting the use of such testing in the Draft Plan and aligning any
individual stack testing requirements with the EPA’s technical development work.

C. Appendix B – Wastewater Program Plan
1.
The Met Council questions MPCA’s approach for measuring WWTP
influent. The Draft Plan states that, “[a]t conduits of PFAS releases to the environment, such as
landfills and wastewater treatment plants, monitoring data will be used to identify upstream
PFAS sources so those sources can be targeted for reduction” 23 and that, “[t]he initial focus of

See “PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024” at 18 (stating that the Office of Air and
Radiation will “[b]uild the technical foundation to address PFAS air emissions” including work to “[d]evelop and
finalize monitoring approaches for measuring stack emissions and ambient concentrations of PFAS.”) available at:
https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024 (last accessed January 19.
2022).
21

22

See n. 19, supra.

23

Draft Plan at 5.
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monitoring will be on loads and sources of PFAS coming into municipal wastewater plants…the
first phase will develop a baseline understanding of influent concentrations at municipal
plants….these data will inform source identification and reduction activities.” 24 However, it is
not clear how sampling influent at the wastewater treatment plants may identify specific
upstream sources. A better approach is to sample the effluent of the upstream sources. This can
identify the specific industrial users on which source reduction efforts can focus. The source
reduction efforts could also include sampling the influent to the industrial users to determine if
there are PFAS in their source waters and potential PFAS contribution from ambient
background. Sampling the influent to a wastewater treatment plant that is a combination of all
these potential upstream sources does not provide discrete enough data to determine the next
steps of source identification and potential reduction.
2.
The frequency of monitoring may need to be adjusted on a case-by-case
basis. The Draft Plan requires WWTPs with industrial pretreatment programs (IPP) to “evaluate
institutional and industrial users that have the potential to pass PFAS to their WWTP.” That must
occur in the first half of the year. During the second half of the year, the Draft Plan requires that
“actions be taken to reduce or eliminate potential PFAS sources or activities.” 25 This proposed
timeframe is overly optimistic and likely unachievable for a few reasons.
First of all, it is imprudent to make decisions about whether additional actions are needed
based on a small number of samples. Second, if further actions are determined to be advisable,
deciding what those action are may require further data. Given the unknown and unestablished
process variability and sampling/analytical uncertainty of concentrations measured for the
process streams, an experimental plan of only two samples prior to action and only two samples
following action does not appear sufficient to establish the intended demonstration of reduction.
Further, delays in addressing PFAS sources could result from a variety of situations, including:
(1) PFAS product substitutions are not always available; (2) sources of PFAS may have been
generated years ago and would be difficult to identify (e.g. residual PFAS present in treatment
system components long after any PFAS use ceased); and (3) requesting additional pretreatment
at an IPP discharger may take significant time to design and implement, especially given the
limited regulatory authority of IPP programs.
We encourage MPCA to eliminate the one-year limitation and instead to identify a
process for follow-up monitoring and engagement to resolve PFAS pollution at the source on a

24

Draft Plan at 10.

25

Draft Plan at 12.

Page - 12 | January 21, 2022 | METROPOLITAN COUNCIL

case-by-case basis. 26 For example, if the goal is to first determine if there are IPP sources of
PFAS that need to be reduced and then to determine if source reduction actions were successful,
a monitoring frequency should be scheduled to occur initially and then after reductions are put
into place. The second portion of monitoring may not be within one year of the initial period,
but may instead occur at a later point, as appropriate to determine the effect of any actions taken
to reduce PFAS. This is especially so when the costs to undertake any reduction efforts are
likely high and would take time to find and get approval for funding to implement. MPCA
should consider what resources it has to provide grants to implement reduction efforts or to
support pilot programs to study what reductions are feasible and worthwhile. Even pilot studies
have significant costs; the Met Council understands that some pilot studies related to treatment
are costing in the range of hundreds of thousands of dollars.
3.
MPCA should clarify which analytical method must be used. In the
discussion of analytical methods on p. 13 of the Draft Plan, it is clear that MPCA is requiring
reporting of all PFAS analyzed. But further clarification is needed as to which laboratory
methods are acceptable to MPCA. For example, EPA methods 533 and 537.1 are different, and
results from those methods should be evaluated differently by MPCA. Additionally, with EPA
Methods 8327 and 1633 on-track to become widely available soon, guidance is needed from
MPCA on any newly-approved analytical methods. EPA has stated that the multi-laboratory
validation study for Method 1633 is to be completed this year, which will allow EPA to finalize
this method. It would be prudent for MPCA to delay this sampling until that method is finalized.
Otherwise, MPCA is at risk of there being changes to the analytical method while MPCA is in
the middle of implementing the Monitoring Plan, jeopardizing the utility of the information.
There are also developing analytical techniques (e.g., Total Oxidizable Precursor Assay) that
might be used as diagnostic tools, but the Met Council urges that those only be considered if
MPCA provides well-thought, thorough guidance on the use of these techniques and their utility
to achieve monitoring objectives. The Met Council strongly advocates for defined analytical
methods reporting specific analytes. Having uniform use of analytical methods is fundamental to
MPCA obtaining good data upon which to make further programmatic and regulatory decisions.
4.
The Met Council suggests that a draft MOU be shared and made available
for comment. The Draft Plans states, “MPCA’s preferred approach to implementing the PFAS
Monitoring Plan for wastewater is to work cooperatively with WWTPs and industrial facilities
though mutually agreed upon Memorandum of Understandings (MOUs).” It is important for the
WWTPs and industrial facilities that MPCA share its proposed/model MOU so that facilities can
better understand the terms and conditions that MPCA will impose on monitoring. If the MPCA

26

See Section III.A above for the Met Council’s suggestion to apply risk-based approach to this process.

Page - 13 | January 21, 2022 | METROPOLITAN COUNCIL

believes that it has legal authority to require WWTPs and industrial facilities to participate in the
PFAS monitoring plan for wastewater, it should articulate the legal basis for any such authority.

III.

Conclusion

The Met Council appreciates the opportunity to submit these comments on the Draft
PFAS Monitoring Plan. The Met Council looks forward to working with MPCA in its efforts to
address PFAS contamination in Minnesota. Please feel free to call or e-mail if you have any
questions, or if you would like any additional information concerning the issues raised in these
comments.
Sincerely,

Leisa Thompson
General Manager
Environmental Services
Leisa.Thompson@metc.state.mn.us
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January 21, 2022
VIA ELECTRONIC SUBMISSION
Ms. Sophie Greene
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, Minnesota 55155-4194
Sophie.Greene@state.mn.us
Re:

Comments of the Metropolitan Council on the Minnesota Pollution Control
Agency’s Draft PFAS Monitoring Plan

Dear Ms. Greene:
The Metropolitan Council (Met Council) appreciates the opportunity to comment on the
Minnesota Pollution Control Agency’s (MPCA or the Agency) Draft PFAS Monitoring Plan (Draft
Plan). The Draft Plan sets forth, “a path forward for PFAS monitoring at solid waste, wastewater,
and stormwater facilities, hazardous waste landfills, facilities with air emissions, and sites in the
Brownfield or Superfund programs.” MPCA is accepting comments on the Draft Plan until
January 21, 2022. If MPCA makes substantive revisions to the Draft Plan during the comment
period, the Met Council urges MPCA to reissue the Draft Plan and allow additional time to
comment on any revisions.

I.

The Met Council’s Interest

The Met Council operates and maintains the regional interceptor system and nine regional
wastewater treatment plants that serve the seven-county Twin Cities metropolitan area. The nine
wastewater treatment plants include: Blue Lake; Eagles Point; East Bethel Water Reclamation
Facility; Empire; Hastings; Metropolitan (Metro); Rogers; Seneca; and St. Croix Valley. The Met
Council also operates thermal destruction facilities to manage its wastewater treatment byproducts
and also sends some biosolids to landfills. These facilities are likely subject to the Draft Plan.

II.

The Met Council’s Comments

The Met Council takes its role as an environmental steward seriously and is committed to
working with the MPCA and other stakeholders to address PFAS. The Met Council has
participated with the MPCA in stakeholder groups regarding PFAS and the development of the
Draft Plan. The Met Council offers the following suggestions, comments, and questions to
improve the Draft Plan generally, as well as specific comments on the Air and Wastewater
Program Plans.

A. Generally Applicable Comments
1.
The Met Council suggests that MPCA revise the Draft Plan to incorporate
standard risk-based decision-making practices. In general, data quality objectives for the
Draft Plan should be better articulated and more clearly linked to applicable evaluation criteria
for the protection of human and ecological health. In several instances, the Draft Plan suggests
that management actions will be based solely on the detection of PFAS in samples obtained from
monitoring efforts, rather than on a particular risk-based analysis. For example, in reference to
influent monitoring in the proposed Wastewater Program Plan, the Draft Plan states, “[w]here
PFAS are detected [in influent], during the second half of the year, actions will be taken to
reduce or eliminate potential PFAS sources or activities.” 1 This implies that any detection of
PFAS is unacceptable without regard to actual exposures and risks to humans or ecological
resources. Such an approach contradicts a holistic risk-based evaluation of sample data, as well
as the important process of comparing monitoring results to existing MDH and MPCA riskbased criteria. Use of risk-based criteria is typical for contaminant monitoring programs
involving the assessment and management of environmental chemicals in Minnesota, and should
drive any actions required by the Draft Plan.
Additionally, the mere detection of PFAS (in samples at a facility or associated with a
point-source discharge) should not serve as a management trigger without consideration of the
complexities of how PFAS acts in the environment as well as any associated ecological or
human health risks. For example, reducing PFAS sources to a wastewater treatment facility is a
reasonable goal, but the Draft Plan should clearly link management actions to risk-based goals
associated with the receiving water body. Critically, such a goal-making process should consider
the risks associated with multiple PFAS sources to any receiving water body, such as risks
originating from atmospheric deposition of PFAS, legacy sediment contamination, and
contaminated groundwater, in addition to non-point sources. Focusing only on the management
of point source discharges without addressing their relative contribution to any potential
impairment could frustrate MPCA in achieving its goals in managing PFAS risks in water
bodies, especially if non-point or other diffuse sources represent a significant proportion of
PFAS loadings to a water body.
Overall, the Draft Plan should acknowledge and incorporate the standard risk-based
approaches that are the paradigm for assessment and management of environmental chemicals in
Minnesota. MPCA’s Minnesota’s PFAS Blueprint (2021) notes the importance of understanding
and quantifying PFAS risks to human health and ecosystems, and reflects a risk-based PFAS
framework. The Draft Plan’s “manage if detected” approach does not serve this important

1

Draft Plan at 10. Further discussion of the Wastewater Program Plan is in section III.B below.
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purpose. MPCA should incorporate the risk-based framework into the Draft Plan, and develop
specific action triggers only within that context. Incorporation of a risk-based approach in the
Draft Plan would be consistent with EPA’s risk-based approaches and would support the
development of risk-based decision-making nationwide. The work that is conducted under the
Draft Plan should fit within the developing national approach to PFAS management.
2.
The Draft Plan should incorporate the complexities of managing PFAS risks
in water bodies affected by multiple types of PFAS sources. MPCA should acknowledge in
the Draft Plan that PFAS in fish may be accumulating from multiple sources, rather than only
point-source effluent discharges, because these are not the only sources of PFAS that impact
water quality and drive risk-based concerns. Studies have shown that a variety of non-point
source contributions to water bodies affect PFAS in aquatic food webs, including atmospheric
deposition and legacy deposits in aquatic sediment. 2 For example, in a study reviewing multiple
site investigations of PFAS in aquatic food webs, PFOS in sediment was identified as the
primary source of PFOS in fish and other animals. 3 Fish are exposed to PFAS from multiple
sources in aquatic ecosystems. As a result, reductions in concentrations of PFAS in surface
water or PFAS loadings to surface water may not directly correlate with reductions of PFAS
concentrations in fish tissue. It is important for MPCA to acknowledge that a holistic approach
is needed--one that is likely to include a monitoring and management program that extends
beyond a simple “end of the pipe” permitting focus, and considers the basis for controlling
different sources based on relative contributions to overall risk.
3.
The Draft Plan should consider ambient background levels of PFAS in the
environment. Because of the widespread use and environmental mobility of PFAS, as well as
the availability of trace analytical chemistry techniques, we know that PFAS are ubiquitous in
the environment and detectable in a wide variety of environmental samples, including samples
obtained from remote locations with no clear direct sources of PFAS. The Draft Plan discusses
the need to include quality assurance and quality control samples to “…bolster the
interpretability of [the] data,” 4 however, there is no mention of the need to incorporate

See Zodrow, J., Arblaster, J., Conder, J. 2021. State of the Science for Risk Assessment of Per- and Polyfluoroalkyl
Substances at Contaminated Sites. In: Forever Chemicals: Environmental, Economic, and Social Equity Concerns
with PFAS in the Environment, Dave Kempisty, Ed. CRC Press, Boca Raton, FL; Goodrow, S., Ruppel, B.,
Lippincott, R., Post, G., Procopio; 2020; Investigation of levels of perfluoroalkyl substances in surface water, sediment
and fish tissue in New Jersey, USA; Science of the Total Environment: Volume 729 (2020) 138839.

2

See Larson, E., Conder, J., Arblaster, J. 2018. Modeling avian exposures to perfluoroalkyl substances in aquatic
habitats impacted by historical aqueous film forming foam releases. Chemosphere 201 (2018) 335-341.
3

4

Draft Plan at 13.

Page - 3 | January 21, 2022 | METROPOLITAN COUNCIL

background sampling to quantify ambient concentrations of PFAS that may be completely
unassociated with a particular facility, point source discharge, or non-point source.
For example, the National Atmospheric Deposition Program (NADP) is conducting
studies related to PFAS dispersal and atmospheric processing. This work has demonstrated that
PFAS is found in “remote environments (aquatic, atmosphere and terrestrial) far from any known
sources.” 5 Additionally, ambient air monitoring conducted by MPCA at four locations in the
State from June 2020 to July 2021 demonstrated that PFAS is present in all ambient air samples. 6
The Draft Plan should acknowledge that ambient/background sampling may be a crucial
component of some monitoring plans. Furthermore, MPCA should also note that such plans and
their associated decision-making steps should incorporate the consideration of ambient PFAS
levels that are beyond the ability of any one facility or process to control. To inform this
process, MPCA could consider undertaking a state-wide background sampling program.
4.
MPCA should incorporate a public/risk communication process into the
Draft Plan. It is important for MPCA to communicate whether and how the data gathered
through the implementation of the Draft Plan will be shared with the affected facilities as well as
the general public. As stated by the Interstate Technology and Regulatory Council (ITRC):
The ability to communicate potential risks to human health and the environment is
a vital skill to facilitate community participation and decision-making. Risk
communication can be particularly challenging when dealing with science that is
rapidly evolving, as is the case with PFAS. Communicators must grapple with
competing interpretations of uncertain science and risk management strategies,
while earning community trust and promoting meaningful engagement. 7

See “PFAS Deposition in Precipitation:Efficacy of the NADP-NTN & Initial Findings State Laboratory of Hygiene,
School of Medicine & Public Health, University of Wisconsin-Madison Martin Shafer, Mark Olson, Camille
Danielson and Kirsten Widmayer” presented at WisPAC Meeting, January 16, 2021, available at:
https://dnr.wi.gov/topic/Contaminants/documents/wispac/WSLHPresentation20200116.pdf (last accessed Jan. 17,
2022).
5

6

See “PFAS Air Emissions Reporting and Monitoring,” MPCA, presented November 29, 2021.

ITRC, PFAS Fact Sheet 14 Risk Communication, available at https://pfas-1.itrcweb.org/14-risk-communication/
(last accessed Jan. 8, 2022).
7
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In some of the program areas, the Draft Plan addresses how the data could be used and
communicated, but more details are needed. 8 The Met Council encourages an approach that
provides transparency and communicates the data in appropriate context using risk
communication tools. MPCA should explain how and when it will make monitoring information
available. The Met Council is interested is working with MPCA to set clear expectations
concerning when, where, and how the data will be released and in developing communication
strategies for key stakeholders.
5.
MPCA should add details about the process it will use to evaluate the data
gathered. One of the Draft Plan’s stated goals is to: “[i]dentify areas of particular concern (due
to PFAS concentrations or routes of exposure) that need quick action.” 9 However, the Draft Plan
does not provide details regarding how MPCA will make that identification. For example,
regarding the Wastewater Program Plan, the Draft Plan states that “only a subset of WWTPs
have ongoing elevated levels of PFAS in influent,” 10 but there is no information about what
levels will be considered “elevated.” The values that will be used to establish “elevated levels”
must be identified clearly in advance, so data can be interpreted appropriately.
The Met Council recognizes that MPCA already has adopted some PFAS standards,
criteria, and guidelines. The Draft Plan should outline the process through which any data
collected will be evaluated relative to those levels. MPCA should explain any analysis or
comparisons it plans to undertake with the data gathered through implementation of the Draft
Plan. Understanding how MPCA intends to use the data will help ensure that the data collected
are suitable to support those uses.
Additionally, the Draft Plan’s “Wastewater Program Plan” states that the initial
monitoring will be used to identify future phases of sampling. 11 Again, it would be beneficial if
MPCA outlined the process it will use to evaluate the data to determine what potential future
phases of sampling may be required. We understand that MPCA’s objective is not merely
collecting data, so it would be helpful if MPCA provided more information in the Draft Plan
regarding how data will be reviewed and used to drive future decisions.

See, e.g., discussion of how MPCA will use wastewater data: “MPCA will use these data and existing research to
help regulated parties and the public interpret the results of PFAS monitoring. This support for municipalities could
include communications plans that contextualize the results using simple metrics and visuals.” Draft Plan at 13.
8

9

Draft Plan at 1.

10

Draft Plan at 12.

11

Draft Plan at 13.
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6.
MPCA should explain how it will choose which facilities will provide
monitoring data in which program. As recognized in the Draft Plan, some facilities could be
subject to more than one Program Plan: “If facilities have multiple permits and could fall under
multiple monitoring plans (i.e., air, industrial stormwater, wastewater), MPCA will determine the
media with the highest potential for PFAS release and include the facility in the relevant
program’s monitoring plan.” 12 It would be helpful if MPCA would better explain how it will
identify the media with the highest potential for PFAS release, and how it will determine which
facilities may be asked to sample under which programs. Data may already exist (e.g., from the
Toxics Release Reporting and UCMR) that could help inform this decision-making process.
7.
The Met Council urges MPCA to provide clarity regarding sampling and
analytical methods. The Met Council stresses that providing clarity and consistency regarding
sampling and analytical methods is absolutely critical to successful implementation of a PFAS
monitoring plan. There is significant variability among analytical methods, new methods are
currently under development, and the utility of some analytical methods (e.g., Total Oxidizable
Precursor Assay) is still evolving. The Met Council strongly recommends that MPCA require
monitoring only for PFAS compounds for which there is a validated analytical test method. U.S.
EPA’s first validated test methods for PFAS, Methods 533 and 537.1, apply only to drinking
water. Method 537.1 only measures 18 PFAS compounds and Method 533 can measure an
additional 11 PFAS compounds. The entire scope of U.S. EPA’s approved test methods can
measure no more than 29 different PFAS compounds, and laboratories would need to use both
methods to obtain results from all 29 compounds. If MPCA chooses to proceed with monitoring
other media prior to the availability of U.S. EPA approved and fully validated test methods, the
Agency must identify the specific test method to be used for each program.
MPCA should use the identified analytical method, coupled with risk-based decision
making, to identify the specific PFAS compounds to be monitored. There can be a tendency to
treat analytical results, once obtained, as being comparable regardless of the specific analysis
that generates those results and regardless of the specific analytes included. However, results
obtained for the same compound using different test methods may not be directly comparable. It
is vital to the integrity of the implementation of the Draft Plan that there is clarity and
consistency in the sampling and analytical methods used and how the resulting data are reviewed
and communicated. The Met Council’s comments on analytical methods specific to the Air and
Wastewater Program Plans are included in comment sections below.

12

Draft Plan at 11.
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8.
The Met Council urges MPCA to allow an official comment period on any
newly released analytical and sampling guidance documents before finalizing the PFAS
Monitoring Plan. MPCA released the “Guidance for per- and polyfluoroalkyl substances:
Analytical (p-eao2-28)” and the “Guidance for per- and polyfluoroalkyl substances (PFAS):
Sampling (p-eao2-27)” on January 6, 2022. 13 It was the Met Council’s understanding that these
documents would be subject to a separate public review and comment period. It is critical that
stakeholders have the opportunity to review and provide comments on this guidance, and that
these new documents are finalized before the Draft Plan is finalized and implemented. The Met
Council recommends that MPCA provide a public comment period on these guidance
documents, make any changes necessary to the Draft Plan, and then provide for additional
review and comment on the revised Draft Plan.
9.
The Met Council is concerned that laboratories may have limited availability
and capacity to accommodate the significant increase in the number of samples that will
result from the implementation of the Draft Plan. As noted in the comment above regarding
analytical methods, we know that PFAS laboratory analysis is a dynamic and evolving industry.
It is important not only to have clarity and consistency with the analytical method being used,
but also to identify a sufficient number of competent laboratories available to conduct the
difficult analyses and generate reliable data. In its December 9, 2021 webinar, MPCA stated that
there were approximately seven labs in the state that could conduct reliable PFAS analyses, and
that MPCA hoped there would be more labs brought on-line to respond to the increased demand
for PFAS analyses. From past experience, the Met Council stresses that reliance on new and
inexperienced labs could jeopardize the integrity of any results generated through
implementation of the Draft Plan. The Met Council suggests that MPCA provide flexibility
regarding monitoring deadlines if experienced, competent laboratories experience backups and
delays in conducting appropriate analyses, and that MPCA accept monitoring data only from labs
demonstrated to have the appropriate experience and reliability.
10.
Difficulties with source reduction and product substitution efforts may
extend the time periods for monitoring as outlined in the Draft Plan. In the appendices
describing the various individual Program Plans, the Draft Plan takes a general approach for
conducting monitoring and, if necessary, implementing source reduction and product
substitution, and then additional monitoring to confirm any concerns have been resolved. The
Met Council believes that MPCA’s approach does not address the challenges and complexities
associated with source reduction and product substitution. Source reduction and product

See MPCA Quality System, https://www.pca.state.mn.us/data/mpca-quality-system (last accessed January 10,
2022).
13
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substitution strategies and treatment technologies are still very much under development. 14 The
MPCA should provide appropriate guidance and also recognize that it will have to address many
situations on a case-by-case basis. MPCA should not establish rigid or inflexible deadlines or
mandatory sampling frequencies within the Program Plans.
11.
The Met Council encourages MPCA to offer grants and other funding
assistance to support implementation of the Draft Plan. Conducting PFAS sampling,
investigating potential source reduction actions, and implementation of those actions can involve
significant investment of time and resources. Successful treatment technologies and product
substitutions are not always readily available and may require additional testing and pilot studies.
MPCA should do what it can do help affected entities fund the activities contemplated in the
Draft Plan.

B. Appendix A – Air Program Plan
1.
The proposed emissions inventory reporting requirements of the Air
Program Monitoring Plan are duplicative of federal EPCRA Toxic Release Inventory
Reporting, raising questions about the justification for this reporting requirement. The
Federal Toxic Release Inventory (TRI) program requires subject sources to provide annual
reports quantifying their releases of listed toxics – including air emissions. The TRI has included
172 PFAS compounds since Reporting Year 2020 (due by July 1, 2021). The federal program
has further expanded to include an additional three PFAS compounds for Reporting Year 2021.
The TRI program is well known to the regulated community, including with respect to reporting
obligations, exemptions, application, and guidance. MPCA should provide the basis for any
duplicative reporting requirement with respect to a subset of TRI compounds (the 50 from OTM45 versus the 175 from the TRI) and regulated facilities, where the vast majority of these
facilities already are subject to the TRI based on the NAICS codes identified in Appendix F. 15
Additionally, the fact that facilities subject to multiple Draft Plan Appendices will have
their obligations “scoped in for the program plan associated with the media that is likely to be the

See Interim Guidance on Destroying and Disposing of Certain PFAS and PFAS-Containing Materials That Are Not
Consumer Products, EPA, December 2020.

14

The Met Council notes that Appendix F includes 221310 (Water Supply and Irrigation Systems) but does not
include 221320 (Sewage Treatment Facilities). However, Appendix F erroneously identifies NAICS Code 221310 as
pertaining to “Water Treatment Plans (wastewater).” MPCA should review Appendix F and make any revisions
needed to accurately indicate the Draft Plan’s intended scope.
15
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most significant vector of PFAS release to the environment” 16 raises questions about the need for
MPCA’s proposed emissions inventory requirement. Finally, the nearly ubiquitous nature of
PFAS compounds suggests that baseline emissions inventory data should be collected from
sources in addition to those included in Appendix F if MPCA were seeking a complete
understanding of PFAS emissions. The Draft Plan does not justify the exclusion of emissions by
facilities that are not included in Appendix F. When evaluating PFAS in air, MPCA should
include all data is has and not just the data gathered from the implementation of the Draft Plan.
2.
The proposed emissions inventory creates unique concerns about the validity
of the information gathered. As noted above, the majority of NAICS codes in Appendix F
already are subject to federal TRI reporting obligations. Requiring facilities not otherwise
subject to TRI reporting to the State’s proposed PFAS emissions inventory is problematic. The
Draft Plan proposes four methods for monitoring PFAS emissions, in the following
hierarchy: (A) continuous emission monitoring (CEM); (B) stack testing; (C) material balance
or MPCA-approved emission factor; or (D) the less-favored MPCA-approved facility proposal. 17
As the Draft Plan acknowledges, there are no PFAS CEMs, and under the Draft Plan very few
sources will be conducting PFAS stack testing. Accordingly, the majority of non-TRI facilities
will be forced to employ MPCA’s least-favored methodologies to comply with the proposed
emission inventory; this likely will result in a range of reported emissions that have questionable
reliability. The proposal also does not cross-reference any TRI guidance regarding
quantification of air emissions for PFAS compounds. Utilizing existing TRI reports or focusing
MPCA’s analysis on air emissions data already required to be collected as part of the TRI
program would minimize potential problems and improper conclusions that might be drawn from
disparate, inconsistent (and therefore unhelpful) PFAS emission inventory data.
3.
The proposed stack testing requirement ignores the potential liabilities that
reporting sources could face in the rapidly-developing PFAS regulatory and litigation
landscape. The Draft Plan requires sources subject to the stack testing requirements to use
EPA’s Other Test Method 45 (OTM-45) to measure select PFAS compounds. 18 This test method
was recently issued (January 2021), but it is not an approved EPA test method, which
undermines reliance on this test method. EPA generally does not use such methods for

16

Draft Plan at 7.

17

Draft Plan at 8.

18

Draft Plan at 8.
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compliance purposes because they are not considered fully-vetted. 19 In addition, although the
Draft Plan is not clear on this point, it is reasonable to assume that the OTM-45 stack tests results
submitted to MPCA are public data under the Minnesota Government Data Practices Act and
will be made publicly available. Recent case law suggests that potential plaintiffs could use such
information to pursue nuisance litigation or seek other legal damages from reporting sources.
Therefore, if MPCA mandates use of the OTM-45 test method (or any other method that has not
received EPA approval), it should consider options to post and release results anonymously.
Along these lines, the Met Council also urges MPCA to consider the authority under
which it might require the proposed stack tests to be conducted. For example, MPCA’s
recognition of deficiencies in any existing PFAS stack testing method would help place any
results in context. Additionally, one way to make stack test results publicly available while
protecting sources required by MPCA to conduct testing would be to give sources the
opportunity to submit “blind” or confidential test results to the agency. However, that
opportunity may not be available if sources are “required” by law to provide the data to the
agency.
4.
The Met Council questions the utility of MPCA’s stack testing proposal in
light of potential variability and the small data set that could be generated. MPCA’s
proposed reliance on OTM-45 (Other Test Method-45) for PFAS stack testing requirements
likely will produce inconsistent results. MPCA already has recognized that PFAS emissions can
be impacted by weather, temperature, and other site-specific factors, and MPCA has suggested
that tests be conducted “over the course of one year” under all kinds of conditions in order to
obtain an accurate understanding of PFAS emissions. 20 The Draft Plan’s proposed costly “other
test method” stack tests – conducted at an undetermined subset of 190 sources – do not seem
likely to provide MPCA with a reasoned basis to advance potential future PFAS policy.
We understand the Draft Plan as proposing select facilities in Appendix F conduct a
single PFAS stack test. The Draft Plan should clarify whether facilities with more than one

See e.g., U.S. EPA’s Air Emission Measurement Center (EMC) discussion of Other Test Methods, available at:
https://www.epa.gov/emc/emc-other-test-methods (last accessed January 19, 2022) (“these methods are subject to
change based on review of additional validation studies or on public comment as part of adoption as a Federal test
method, the Title V permitting process, or inclusion in a SIP.”); and “Other Test Method 45 (OTM-45) Measurement
of Selected Per- and Polyflourinated Alkyl Substances from Stationary Sources”, available at:
https://www.epa.gov/sites/default/files/2021-01/documents/otm_45_semivolatile_pfas_1-13-21.pdf (last accessed
January 19, 2022) (“The purpose of the Other Test Methods portion of the EMC website is to promote discussion of
developing emission measurement methodologies and to provide … potentially helpful tools.”).
19

20

Draft Plan at 4.
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emission unit will be expected to conduct one test per facility or one stack test per emission unit.
The Draft Plan estimates that the cost of conducting an OTM-45 test is between $25,000$30,000. That may not consider the additional costs for PFAS analysis of the test sample, which
would be significant. The Met Council believes PFAS specific stack testing may cost as much as
$40,000-$50,000 per testing event with some efficiencies possible if the event is coordinated
with other stack testing activities. For facilities like those operated by the Met Council,
ratepayers will ultimately be responsible for these burdensome costs. The Draft Plan does not
take into account a facility’s ability to pay for the expensive proposed testing.
A more responsible use of facilities’ funds would be to better align and support U.S. EPA
air emissions testing and regulatory development. U.S. EPA is in the process of regulating PFAS
air emissions through rulemaking, with a likely outcome being the regulation of (certain) PFAS
compounds as part of the Clean Air Act’s list of Hazardous Air Pollutants (HAPs). 21 U.S. EPA
also is working on modeling analyses for PFAS as part of its announced PFAS Strategic
Roadmap. Accordingly, supporting U.S. EPA’s efforts to regulate PFAS air emissions would be
a better use of MPCA’s resources than ordering stack testing at an assortment of Minnesota
sources. This is especially prudent given the high cost estimated by MPCA to conduct the stack
testing. The Met Council could be asked to spend a large amount of ratepayer money to collect
data using unproven methods without a clear goal of what to do with that potentially unreliable
data. The cost of PFAS stack testing using OTM-45 with all of its shortcomings 22 supports
eliminating or severely restricting the use of such testing in the Draft Plan and aligning any
individual stack testing requirements with the EPA’s technical development work.

C. Appendix B – Wastewater Program Plan
1.
The Met Council questions MPCA’s approach for measuring WWTP
influent. The Draft Plan states that, “[a]t conduits of PFAS releases to the environment, such as
landfills and wastewater treatment plants, monitoring data will be used to identify upstream
PFAS sources so those sources can be targeted for reduction” 23 and that, “[t]he initial focus of

See “PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024” at 18 (stating that the Office of Air and
Radiation will “[b]uild the technical foundation to address PFAS air emissions” including work to “[d]evelop and
finalize monitoring approaches for measuring stack emissions and ambient concentrations of PFAS.”) available at:
https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024 (last accessed January 19.
2022).
21

22

See n. 19, supra.

23

Draft Plan at 5.
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monitoring will be on loads and sources of PFAS coming into municipal wastewater plants…the
first phase will develop a baseline understanding of influent concentrations at municipal
plants….these data will inform source identification and reduction activities.” 24 However, it is
not clear how sampling influent at the wastewater treatment plants may identify specific
upstream sources. A better approach is to sample the effluent of the upstream sources. This can
identify the specific industrial users on which source reduction efforts can focus. The source
reduction efforts could also include sampling the influent to the industrial users to determine if
there are PFAS in their source waters and potential PFAS contribution from ambient
background. Sampling the influent to a wastewater treatment plant that is a combination of all
these potential upstream sources does not provide discrete enough data to determine the next
steps of source identification and potential reduction.
2.
The frequency of monitoring may need to be adjusted on a case-by-case
basis. The Draft Plan requires WWTPs with industrial pretreatment programs (IPP) to “evaluate
institutional and industrial users that have the potential to pass PFAS to their WWTP.” That must
occur in the first half of the year. During the second half of the year, the Draft Plan requires that
“actions be taken to reduce or eliminate potential PFAS sources or activities.” 25 This proposed
timeframe is overly optimistic and likely unachievable for a few reasons.
First of all, it is imprudent to make decisions about whether additional actions are needed
based on a small number of samples. Second, if further actions are determined to be advisable,
deciding what those action are may require further data. Given the unknown and unestablished
process variability and sampling/analytical uncertainty of concentrations measured for the
process streams, an experimental plan of only two samples prior to action and only two samples
following action does not appear sufficient to establish the intended demonstration of reduction.
Further, delays in addressing PFAS sources could result from a variety of situations, including:
(1) PFAS product substitutions are not always available; (2) sources of PFAS may have been
generated years ago and would be difficult to identify (e.g. residual PFAS present in treatment
system components long after any PFAS use ceased); and (3) requesting additional pretreatment
at an IPP discharger may take significant time to design and implement, especially given the
limited regulatory authority of IPP programs.
We encourage MPCA to eliminate the one-year limitation and instead to identify a
process for follow-up monitoring and engagement to resolve PFAS pollution at the source on a

24

Draft Plan at 10.

25

Draft Plan at 12.
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case-by-case basis. 26 For example, if the goal is to first determine if there are IPP sources of
PFAS that need to be reduced and then to determine if source reduction actions were successful,
a monitoring frequency should be scheduled to occur initially and then after reductions are put
into place. The second portion of monitoring may not be within one year of the initial period,
but may instead occur at a later point, as appropriate to determine the effect of any actions taken
to reduce PFAS. This is especially so when the costs to undertake any reduction efforts are
likely high and would take time to find and get approval for funding to implement. MPCA
should consider what resources it has to provide grants to implement reduction efforts or to
support pilot programs to study what reductions are feasible and worthwhile. Even pilot studies
have significant costs; the Met Council understands that some pilot studies related to treatment
are costing in the range of hundreds of thousands of dollars.
3.
MPCA should clarify which analytical method must be used. In the
discussion of analytical methods on p. 13 of the Draft Plan, it is clear that MPCA is requiring
reporting of all PFAS analyzed. But further clarification is needed as to which laboratory
methods are acceptable to MPCA. For example, EPA methods 533 and 537.1 are different, and
results from those methods should be evaluated differently by MPCA. Additionally, with EPA
Methods 8327 and 1633 on-track to become widely available soon, guidance is needed from
MPCA on any newly-approved analytical methods. EPA has stated that the multi-laboratory
validation study for Method 1633 is to be completed this year, which will allow EPA to finalize
this method. It would be prudent for MPCA to delay this sampling until that method is finalized.
Otherwise, MPCA is at risk of there being changes to the analytical method while MPCA is in
the middle of implementing the Monitoring Plan, jeopardizing the utility of the information.
There are also developing analytical techniques (e.g., Total Oxidizable Precursor Assay) that
might be used as diagnostic tools, but the Met Council urges that those only be considered if
MPCA provides well-thought, thorough guidance on the use of these techniques and their utility
to achieve monitoring objectives. The Met Council strongly advocates for defined analytical
methods reporting specific analytes. Having uniform use of analytical methods is fundamental to
MPCA obtaining good data upon which to make further programmatic and regulatory decisions.
4.
The Met Council suggests that a draft MOU be shared and made available
for comment. The Draft Plans states, “MPCA’s preferred approach to implementing the PFAS
Monitoring Plan for wastewater is to work cooperatively with WWTPs and industrial facilities
though mutually agreed upon Memorandum of Understandings (MOUs).” It is important for the
WWTPs and industrial facilities that MPCA share its proposed/model MOU so that facilities can
better understand the terms and conditions that MPCA will impose on monitoring. If the MPCA

26

See Section III.A above for the Met Council’s suggestion to apply risk-based approach to this process.
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believes that it has legal authority to require WWTPs and industrial facilities to participate in the
PFAS monitoring plan for wastewater, it should articulate the legal basis for any such authority.

III.

Conclusion

The Met Council appreciates the opportunity to submit these comments on the Draft
PFAS Monitoring Plan. The Met Council looks forward to working with MPCA in its efforts to
address PFAS contamination in Minnesota. Please feel free to call or e-mail if you have any
questions, or if you would like any additional information concerning the issues raised in these
comments.
Sincerely,

Leisa Thompson
General Manager
Environmental Services
Leisa.Thompson@metc.state.mn.us
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The PFAS Regulatory Coalition
Jeffrey Longsworth, Coordinator
jlongsworth@btlaw.com
Tammy Helminski, Coordinator
thelminski@btlaw.com
Barnes & Thornburg LLP
1717 Pennsylvania Avenue NW, Suite 500
Washington, D.C. 20006-4623

January 21, 2022
VIA ELECTRONIC SUBMISSION
Ms. Sophie Greene
Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, Minnesota 55155-4194
Sophie.Greene@state.mn.us
Re:

Comments of the PFAS Regulatory Coalition on the Minnesota Pollution
Control Agency’s Draft PFAS Monitoring Plan

Dear Ms. Greene:
The PFAS Regulatory Coalition (Coalition) appreciates the opportunity to file
comments regarding the Minnesota Pollution Control Agency’s (MPCA or the Agency)
Draft PFAS Monitoring Plan (Draft Plan). The Draft Plan sets forth “a path forward for
PFAS monitoring at solid waste, wastewater, and stormwater facilities, hazardous waste
landfills, facilities with air emissions, and sites in the Brownfield or Superfund programs.”
MPCA is accepting comments on the Draft Plan until January 21, 2022.
I.

The Coalition’s Interest

The Coalition is a group of industrial companies, municipal entities, agricultural
parties, and trade associations that are directly affected by the development of policies and
regulation related to per- and polyfluoroalkyl substances (PFAS). Coalition membership
includes entities in the automobile, coke and coal chemicals, iron and steel, municipal,
paper, petroleum, and other sectors. None of the Coalition members manufactures PFAS
compounds. Coalition members, for purposes of these comments, include: Airports
Council International – North America; American Coke and Coal Chemicals Institute;
American Forest and Paper Association; American Fuel and Petrochemical Manufacturers;
American Iron and Steel Institute; Barr Engineering; Brown & Caldwell; FreeportMcMoRan Inc.; Gary Sanitary District (IN); HDR; Illinois Association of Wastewater
Agencies; Lowell, MA; Pueblo, CO; Trihydro, and Yucaipa Valley Water District (CA).
Coalition member entities or their members own and operate facilities located in
states throughout the country, including in Minnesota. The requirements outlined in the
Draft Plan will directly affect members with facilities or operations in Minnesota, and
members in other states could be affected as well, if Minnesota’s PFAS policies are
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considered as precedents to inform other states’ PFAS policies and rulemakings. The
Coalition, therefore, has a direct interest in the Draft Plan.
II.

PFAS Regulatory Coalition Comments

The Coalition commends MPCA’s careful consideration of PFAS monitoring
challenges and its initiative in developing a plan to conduct comprehensive monitoring.
Nonetheless, the Coalition has overarching concerns with the Draft Plan that apply across
all environmental programs addressed in the appendices, as well some individual concerns
specific to the appendices, set forth below.
A.

General Comments on the Draft Plan

The following comments and requests for clarification address larger concepts
related to PFAS management that the Coalition asks MPCA to consider, generally, in
developing a new Draft Plan. Many of these concepts apply specifically to aspects of the
appendices as well.
1.

MPCA Should Apply Standard Risk-Based Decision-Making
Practices in Revising the Draft Plan

In general, data quality objectives for the Draft Plan need to be better articulated
and more clearly linked to applicable evaluation criteria for the protection of human and
ecological health. In several instances, the Draft Plan suggests that management actions
will be based solely on the detection of PFAS in samples obtained from monitoring efforts,
rather than a particular risk-based analysis. For example, in reference to influent
monitoring in the proposed Wastewater Program Plan, the Draft Plan states, “[w]here
PFAS are detected [in influent], during the second half of the year, actions will be taken to
reduce or eliminate potential PFAS sources or activities.”1 This implies that any detection
of PFAS is unacceptable without regard to actual exposures and risks to humans or
ecological resources. Such an approach contradicts a holistic risk-based consideration of
sample data, as well as the important process of comparing monitoring results to existing
Minnesota Department of Health (MDH) and MPCA risk-based criteria. Use of risk-based
criteria is typical for contaminant monitoring programs involving the assessment and
management of environmental chemicals in Minnesota.
Additionally, the Draft Plan’s reliance on detection of PFAS (in samples at a facility
or associated with a point-source discharge) as a management trigger must also account for
the complexities associated with understanding how PFAS acts in the environment and any
related ecological or human health risks. For example, making needed reductions in PFAS
sources to a wastewater treatment facility is a reasonable goal, but the Draft Plan should
acknowledge that management actions should be clearly linked to risk-based goals
associated with the receiving water body. Critically, such a goal-making process should
1

Draft Plan at 10. Further discussion of the Wastewater Program Plan is in section III.B below.
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recognize the complexity of reducing the risk from multiple PFAS sources to a receiving
water body. Focusing only on the management of point source discharges without
addressing their relative contribution to the potential impairment could frustrate MPCA in
achieving its goals in managing PFAS risks in water bodies, especially if non-point or other
diffuse sources represent a significant PFAS contribution to a water body.
Overall, the Draft Plan needs to include an emphasis on and acknowledgment of
the standard risk-based approaches that are the foundation of the paradigm for the
assessment and management of environmental chemicals in Minnesota. Minnesota’s
PFAS Blueprint (2021) notes the importance of understanding and quantifying PFAS risks
to human health and ecosystems, and reflects a risk-focused PFAS framework. The Draft
Plan’s “manage if detected” approach does not serve this important purpose. Instead,
MPCA should incorporate the risk-based framework into the Draft Plan, and develop
specific, science-based action triggers within that context.
2.

The Draft Plan Should Address the Complexity of Managing
PFAS Risks in Water Bodies Affected by Multiple Types of
PFAS Sources

MPCA should acknowledge in the Draft Plan that PFAS in fish may be
accumulating from multiple sources, rather than only point-source effluent discharges,
because these are not the only sources of PFAS that impact water quality and drive riskbased concerns. Fish are exposed to PFAS from multiple sources in aquatic ecosystems.
As a result, reductions in concentrations of PFAS in surface water or PFAS loadings to
surface water may not result in corresponding reductions of PFAS concentrations in fish
tissue. It is important for MPCA to acknowledge that a holistic approach is needed, one
that is likely to include a monitoring and management program that extends beyond a
simple “end of the pipe” permitting focus, and considers the need to control different
sources based on their contributions.
3.

The Draft Plan Should Consider Ambient Levels of PFAS in
the Environment

Because of the widespread use of PFAS, the environmental mobility of PFAS, and
the availability of trace analytical chemistry techniques, we know that PFAS are ubiquitous
in the environment and detectable in a wide variety of environmental samples, including
samples obtained from locations with no clear direct sources of PFAS. The Draft Plan
discusses the need to include quality assurance and quality control samples to “…bolster
the interpretability of [the] data,”2 however, there is no mention of the need to incorporate
background sampling to quantify ambient concentrations of PFAS that may be completely
unassociated with a particular facility, point source discharge, or non-point source
discharge.

2

Draft Plan at 13.
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The Draft Plan should acknowledge that ambient or background sampling may be
a crucial component of some monitoring plans. Furthermore, MPCA should note that such
plans and their associated decision-making steps should incorporate the consideration of
ambient PFAS levels that are beyond the ability of any one facility or process to control.
To inform this process, MPCA should consider undertaking a statewide background
sampling program (using, as mentioned elsewhere in these comments, sampling and
analytical methodologies that have been validated and approved).
4.

MPCA Should Incorporate a Risk Communication Process
into the Draft Plan

It is important for MPCA to communicate whether and how the data gathered
through the implementation of the Draft Plan will be shared with affected facilities and the
public. As stated by the Interstate Technology and Regulatory Council (ITRC): “The
ability to communicate potential risks to human health and the environment is a vital skill
to facilitate community participation and decision-making. Risk communication can be
particularly challenging when dealing with science that is rapidly evolving, as is the case
with PFAS. Communicators must grapple with competing interpretations of uncertain
science and risk management strategies, while earning community trust and promoting
meaningful engagement.”3 In some of the program areas, the Draft Plan addresses how the
data could be used and communicated, but more detail is needed.4 The Coalition
encourages an approach that provides transparency and communicates the data in
appropriate context using risk communication tools. MPCA should explain how and when
it will make the information available, and should set clear expectations concerning when,
where, and how the data will be released.
5.

The Draft Plan Should Describe the Process MPCA Will Use to
Evaluate the Data

One of the Draft Plan’s stated goals is to “[i]dentify areas of particular concern (due
to PFAS concentrations or routes of exposure) that need quick action.” 5 However, the
Draft Plan does not provide details as to how MPCA will make that identification. The
Coalition recognizes that MPCA does already have some PFAS standards, criteria, and
guidelines, so MPCA should outline the process through which the data it collects will be
evaluated relative to those levels. Also, MPCA should explain any analysis or comparisons
that it plans to undertake with the data. Understanding how MPCA will evaluate the data

3

ITRC, PFAS Fact Sheet 14 Risk Communication, available at https://pfas-1.itrcweb.org/14-riskcommunication/ (last accessed Jan. 8, 2022).
4
See, e.g., discussion of how MPCA will use wastewater data: “MPCA will use these data and
existing research to help regulated parties and the public interpret the results of PFAS monitoring.
This support for municipalities could include communications plans that contextualize the results
using simple metrics and visuals.” Draft Plan at 13.
5
Draft Plan at 1.
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it collects will help to ensure that appropriate data are collected in the first instance to
support that evaluation.
Additionally, the Draft Plan’s “Wastewater Program Plan” states that the initial
monitoring will be used to identify future phases of sampling. 6 It would be beneficial if
MPCA outlined the process it will use to evaluate the data to determine what potential
future phases of sampling may be required. We understand that MPCA’s ultimate
objective is not merely collecting data, so it is critical that MPCA provide more information
in the Draft Plan regarding how data will be reviewed and used to drive future decisions.
6.

The Draft Plan Should Explain How MPCA Selects Facilities
to Sample in Each Program

As recognized in the Draft Plan, some facilities could be subject to more than one
Program Plan: “If facilities have multiple permits and could fall under multiple monitoring
plans (i.e., air, industrial stormwater, wastewater), MPCA will determine the media with
the highest potential for PFAS release and include the facility in the relevant program’s
monitoring plan.”7 The Coalition requests that MPCA clarify how it will determine which
facilities may be asked to sample under which programs.8 There may already be data (e.g.,
from the Toxics Release Reporting and the Unregulated Contaminant Monitoring Rule
(UCMR) program) that could help inform this decision-making process. Moreover,
facilities that do not use products containing PFAS, or that have no reasonable likelihood
of contributing to PFAS discharges or emissions, should be considered for removal from
future monitoring regimens.
7.

The Draft Plan Should Specify the Specific PFAS Compounds
for Which MPCA Will Collect Data

Generally, any future PFAS requirements must clearly specify the individual PFAS
compounds that a state seeks to regulate. Given the wide variations in characteristics
exhibited by different PFAS chemicals, it is scientifically unsound to group all PFAS
together for purposes of risk assessment or to assume that exposures to mixtures of PFAS
necessarily bioaccumulate in humans in interchangeable 1:1 ratios. From a toxicological
perspective, regulatory agencies must gather adequate data on individual PFAS compounds
in order to make meaningful assessments regarding risks. If these data will inform future
health-based values, MPCA must collect data regarding the physical, chemical, and
toxicological properties of individual PFAS compounds.

6

Draft Plan at 13.
Draft Plan at 11.
8
In this regard, also, MPCA statement that “NAICS codes will be used to identify facilities of
concern” is too broad, and places burdens on facilities that are not sources of PFAS. MPCA should
produce a draft list (site-specific and media-specific) of facilities that will be sampled, and allow for
public comment.
7
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8.

MPCA Should Identify the Validated Test Methods to be Used
in Each Program

Ensuring clarity and consistency regarding sampling and analytical methods is
critical to MPCA’s efforts to collect meaningful data. There is significant variability
between existing analytical methods, new/different methods are currently under
development, and the utility of some analytical methods (e.g., Total Oxidizable Precursor
Assay) is still evolving. The Coalition strongly recommends that MPCA require
monitoring only for PFAS compounds for which there is a validated analytical test method.
U.S. EPA’s first validated test methods for PFAS, Methods 537 and 537.1, apply only to
drinking water. Method 537.1 only measures 18 PFAS compounds and Method 533 can
measure an additional 11 “short-chain” PFAS compounds. The entire scope of U.S. EPA’s
approved test methods can measure no more than 29 different PFAS compounds, and
laboratories would need to use both methods to obtain results from all 29 compounds.
MPCA should use the identified analytical method, coupled with risk-based
decision making, to identify the specific PFAS compounds on which it will collect data.
There can be a tendency to treat analytical results, once obtained, as being comparable
regardless of the specific method that generates those results and the specific analytes
included. It is vital, in the implementation of the Plan, that there is clarity and consistency
in the sampling and analytical methods used and how the resulting data will be reviewed
and communicated. The Coalition’s comments on analytical methods specific to the Air
and Wastewater Program Plans are included in comment sections below.
9.

MPCA Should Allow an Official Comment Period on its New
Draft PFAS Analytical and Sampling Guidance Documents

MPCA released the “Guidance for per- and polyfluoroalkyl substances: Analytical
(p-eao2-28)” and the “Guidance for per- and polyfluoroalkyl substances (PFAS): Sampling
(p-eao2-27)” on January 6, 2022.9 It is critical that stakeholders have the opportunity to
review and provide comments on this guidance, and that these new documents are finalized
before the Draft Plan is finalized and implemented. The Coalition recommends that MPCA
provide a comment period on these guidance documents, make any changes necessary to
the Draft Plan, and then provide for additional review and comment on the revised Draft
Plan.
10.

MPCA Should Consider Laboratory Capacity and Reliability

The Coalition is concerned that existing laboratories lack the availability and
capacity to accommodate the significant increase in the number of analyses that will need
to occur in the implementation of the Draft Plan. As noted in the comment above regarding
analytical methods, PFAS laboratory analysis is a dynamic and evolving industry. It is
9

See MPCA Quality System, https://www.pca.state.mn.us/data/mpca-quality-system (last
accessed January 10, 2022).
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important not only to have clarity and consistency with the analytical method being used,
but also to have competent, approved laboratories to conduct the difficult analyses and
generate reliable data. In its December 9, 2021 webinar, MPCA estimated that there were
seven laboratories in the state that could conduct reliable PFAS analyses, and that MPCA
hoped there would be more laboratories brought on-line to respond to the increased demand
for PFAS analyses. Relying on new and inexperienced labs could jeopardize the integrity
of results generated by such laboratories. The Coalition recommends that MPCA provide
flexibility regarding monitoring deadlines if experienced, competent, approved
laboratories experience backups and delays in conducting appropriate analyses.
11.

Flexibility Will be Needed as to Monitoring Subsequent to
Source Reduction and Product Substitution Efforts

In the appendices describing the various individual Program Plans, the Draft Plan
takes a general approach for conducting monitoring and, if necessary, implementing source
reduction or product substitution, and then conducting additional monitoring to confirm
that any concerns have been resolved. The Coalition believes that MPCA’s approach is
unduly simplistic and is insufficient to address the challenges associated with source
reduction and product substitution. Moreover, we believe that until appropriate monitoring
has been done, any discussion of requiring source reduction or product substitution is
premature.10 Source reduction and product substitution strategies and treatment
technologies are still very much under development.11 MPCA should provide appropriate
guidance and recognize that it will have to address many situations on a case-by-case basis.
MPCA should not establish rigid for inflexible deadlines or mandatory sampling
frequencies within the Program Plans.
B.

Specific Comments on Appendix A – Air Program Plan
1.

Duplicative Reporting Should Be Eliminated

The proposed emissions inventory reporting requirements of the Air Program
Monitoring Plan are duplicative of federal EPCRA Toxic Release Inventory (TRI)
reporting requirements, raising questions about the justification for MPCA’s requirement.
The TRI program requires subject sources to provide annual reports quantifying their
releases of listed toxics – including air emissions. This program has required reporting as
to 172 PFAS compounds since Reporting Year 2020 (due by July 1, 2021). The federal
program has further expanded to include an additional three PFAS compounds for
Reporting Year 2021. The TRI program is well known to the regulated community,
including with respect to reporting obligations, exemptions, application, and guidance.
10

We are also not clear on the agency’s legal authority to institute any requirements for source
reduction or product substitution. If MPCA believes that it has such authority, the legal basis
should be stated.
11
See Interim Guidance on Destroying and Disposing of Certain PFAS and PFAS-Containing
Materials That Are Not Consumer Products, EPA, December 2020.
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MPCA should explain the basis for any duplicative reporting requirement with respect to
a subset of TRI compounds (the 50 from OTM-45 versus the 175 from the TRI) and
regulated facilities where the vast majority of these facilities already are subject to TRI
reporting requirements based on the NAICS codes identified in Appendix F.
Additionally, the fact that facilities subject to multiple Monitoring Plan Appendices
will have their obligations “scoped in for the program plan associated with the media that
is likely to be the most significant vector of PFAS release to the environment” raises
questions about the need for MPCA’s proposed emissions inventory reporting requirement.
Finally, the nearly ubiquitous nature of PFAS compounds suggests that baseline emissions
inventory data should be collected from sources in addition to those included in
Appendix F. The Draft Plan does not explain why emissions by facilities that are not
included in Appendix F are excluded from reporting.
2.

MPCA Should Address Concerns Regarding the Validity of
Air Samples by Non-TRI Facilities

The proposed emissions inventory creates unique concerns about the validity of the
information gathered. As noted above, the majority of NAICS codes in Appendix F already
are subject to federal TRI reporting obligations. MPCA’s proposal to add facilities not
otherwise subject to TRI reporting is problematic. The Draft Plan proposes four methods
for monitoring PFAS emissions, in the following hierarchy: (A) continuous emission
monitoring (CEM); (B) stack testing; (C) material balance or MPCA-approved emission
factor; or (D) the less-favored MPCA-approved facility proposal. As the Draft Plan
acknowledges, there are no PFAS CEMs, and under the Draft Plan very few sources will
be conducting PFAS stack testing. Accordingly, the non-TRI facilities will be forced to
employ MPCA’s least-favored methodologies, which likely will result in a range of
reported emissions that have questionable reliability. The Draft Plan also does not crossreference any TRI guidance regarding quantification of air emissions for PFAS
compounds. Utilizing existing TRI reports or focusing MPCA’s analysis on air emissions
data already required to be collected as part of the TRI program would minimize potential
problems and improper conclusions that might be drawn from disparate, inconsistent (and
therefore unhelpful) PFAS monitoring data.
3.
MPCA Should Address Issues Concerning Disclosure of Stack
Test Results
The proposed stack testing requirement is silent regarding the potential liabilities
that reporting sources may face in the rapidly-developing PFAS regulatory and litigation
landscape. The Draft Plan requires facilities to use U.S. EPA’s Other Test Method-45
(OTM-45) test method for sources subject to the stack testing requirements. 12 This test
12

As noted above with respect to other actions expected of regulated parties, the Coalition is not clear
as to the legal authority of MPCA to mandate stack testing. If the agency believes that it has this
authority, its legal basis should be spelled out in the Plan.
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method was recently issued (January 2021), but is not an approved U.S. EPA test method,
which undermines the Draft Plan’s reliance on the method. U.S. EPA generally does not
use such methods for compliance purposes because they are not considered to be fully
vetted. In addition, although the Draft Plan is not clear on this point, it is reasonable to
assume that the OTM-45 stack tests results submitted to MPCA will be made publicly
available. Recent case law suggests that potential plaintiffs could use such information to
pursue nuisance litigation or seek other legal damages from emitters. Therefore, if MPCA
mandates use of the OTM-45 test method (after approval of the method), it should consider
methods to protect stack testing results from public disclosure, or at the very least, only
release results anonymously.
Relatedly, the Coalition urges MPCA to consider the authority under which it might
require the proposed stack tests to be conducted. There is opportunity to submit “blind” or
confidential test results to the agency, but that opportunity may not be available if sources
are “required” by law to provide the data to the agency.
4.

MPCA Should Delay Stack Testing Requirements Until
Testing Concerns are Resolved

The Coalition questions the utility of MPCA’s stack testing proposal in light of
potential variability and the small data set that could be generated. MPCA’s proposed
reliance on OTM-45 likely will produce inconsistent results. Additionally, MPCA already
has recognized that PFAS emissions can be impacted by weather, temperature, and other
site-specific factors, and MPCA has suggested that tests be conducted “year round” under
all kinds of conditions in order to obtain an accurate understanding of PFAS
emissions. The Draft Plan’s proposed costly “other test method” stack tests – conducted
at an undetermined subset of 190 sources – do not seem likely to provide MPCA with a
reasonable basis to advance potential future PFAS policy. However, U.S. EPA is in the
process of regulating PFAS air emissions through rulemaking. U.S. EPA is also working
on modeling analyses for PFAS. Accordingly, supporting U.S. EPA’s efforts to regulate
PFAS air emissions would be a better use of MPCA’s resources than ordering stack testing
at an assortment of Minnesota sources.
5.
Emission Inventory Reporting Needs to be Conducted with
Robust, Approved Methods
The MPCA’s Air Program Plan suggests that monitoring for PFAS will take place
in two parts, emission inventory reporting and stack testing. MPCA’s emission inventory
calculation methodology uses the general hierarchy discussed on page 8 of the Draft Plan.
Since continuous emission monitoring methods are not yet available for PFAS, MPCA
suggested that emissions reporting is likely to rely upon estimates from stack testing or the
material balance/emission factor approach. As addressed above, the Coalition has concerns
regarding the reliance on OTM-45 for stack testing. There are also some challenges with
using the material balance/emission factor approach.
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In order for a facility to complete an emission inventory, the amount of PFAS in
the fuel would need to be known or reasonably estimable. This is especially challenging
for waste to energy facilities where the fuel is non-homogeneous. Currently, there is
limited information on the specific items that are known to contain PFAS. Product labeling
and material safety data sheets often do not reflect whether (and what) PFAS is present in
a specific product. Even if these materials were labeled, the condition of these materials
when they arrive at a municipal waste combustor or solid waste facility would not facilitate
the accurate identification of articles labeled as containing PFAS. A resulting material sort
would require considerable effort, and even then, would result in a calculation that would
not be accurate without specific analyses of specific types of wastes being received.
Therefore, a material balance is a not a viable option for calculating potential PFAS
emissions from sources such as waste-to-energy facilities.
Without quantifiable PFAS destruction efficiency of a combustion source derived
from stack test data, it is premature to estimate emissions using emission factors, or to
determine PFAS impacts through mass balance calculations. It is imperative that a robust,
approved test method be in place in order to apply any meaningful PFAS estimates to
emission sources.
C.

Specific Comments on Appendix B – Wastewater Program Plan
1.

The Coalition Questions MPCA’s Approach for Measuring
WWTP Influent

The Draft Plan states that, “[a]t conduits of PFAS releases to the environment, such
as landfills and wastewater treatment plants, monitoring data will be used to identify
upstream PFAS sources so those sources can be targeted for reduction” and that, “[t]he
initial focus of monitoring will be on loads and sources of PFAS coming into municipal
wastewater plants…the first phase will develop a baseline understanding of influent
concentrations at municipal plants….these data will inform source identification and
reduction activities.” However, it is not clear how sampling influent at the wastewater
treatment plants may identify specific upstream sources. A better approach is to sample
the effluent of upstream facilities that are believed to be significant sources. This can
identify the specific industrial users on which source reduction efforts should focus. The
source reduction efforts could also include sampling the influent to the industrial users to
determine if there are PFAS in their source waters and potential PFAS contribution from
ambient background. Sampling the influent to a wastewater treatment plant that is a
combination of all these potential upstream sources does not provide discrete enough data
to determine the next steps of source identification and potential reduction.
2.

The Plan Should Provide Flexibility to Adjust the Frequency of
Monitoring, Where Appropriate

The frequency of monitoring may need to be adjusted on a case-by-case basis. The
Draft Plan requires WWTPs with industrial pretreatment programs (IPP) to “evaluate
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institutional and industrial users that have the potential to pass PFAS to their WWTP.”
That must occur in the first half of the year. During the second half of the year, the Draft
Plan requires that “actions be taken to reduce or eliminate potential PFAS sources or
activities.”13 This proposed timeframe is overly optimistic and likely unachievable. Delays
in addressing PFAS sources could result for a number of reasons, including: 1) PFAS
product substitutions are not always available; 2) sources of PFAS may have been
generated years ago and would be difficult to identify (e.g. residual PFAS present in
treatment system components long after any PFAS use ceased); 3) forcing additional
pretreatment at an IPP discharger may take significant time to design and implement; and
(4) seasonal variability in production throughput may not be captured in a six-month period
of data collection. In addition, the proposed timeframe fails to provide sufficient time for
follow-up confirmation sampling, or the time needed to address potential variability of
effluent sampling results.
The Coalition requests that MPCA to eliminate the one-year limitation and instead
to identify a process for follow-up monitoring and engagement to resolve PFAS pollution
at the source on a case-by-case basis.14 For example, if the goal is to first determine if there
are IPP sources of PFAS that need to be reduced and then to determine if source reduction
actions were successful, a monitoring frequency should be scheduled to occur initially and
then after reductions are put into place. The second portion of monitoring may not occur
within one year of the initial period, but instead, may occur at a later point, as appropriate
to determine the effect of any actions taken to reduce PFAS.
3.

MPCA Should Clarify Which Analytical Method Should Be
Used

In the discussion of analytical methods on p. 13 of the Draft Plan, it is clear that
MPCA is requiring reporting of all PFAS analyzed. Further clarification is needed as to
which laboratory methods are acceptable to MPCA. For example, U.S. EPA methods 533
and 537.1 are different, and results from those methods should be evaluated differently by
MPCA. Additionally, with U.S. EPA Methods 8327 and 1633 on-track to soon become
widely available, guidance is needed from MPCA on any newly approved analytical
methods. There are also developing analytical techniques (e.g., Total Oxidizable Precursor
Assay) that might be used as diagnostic tools, but we urge that those only be considered if
MPCA provides well-thought, thorough guidance on the use of these techniques and their
utility to achieve monitoring objectives. The Coalition strongly advocates for defined
analytical methods reporting specific analytes. Having uniform use of analytical methods
is fundamental to MPCA obtaining good data upon which to make further programmatic
and regulatory decisions.
The Coalition also questions the use of Method 1633, which is a method to test for
40 PFAS compounds in wastewater, surface water, groundwater, soil, biosolids, sediment,
13

Draft Plan at 12.
See Section III.A above for the Coalition’s suggestion to apply risk-based approach to this
process.
14
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landfill leachate, and fish tissue. This method has been published, but has not been
approved. U.S. EPA has stated that this method can be used in various applications, but
the Coalition believes that there are significant issues associated with using Method 1633
in the wastewater context. In fact, the Coalition, along with several other groups, recently
submitted comments to U.S. EPA (attached), detailing concerns with Method 1633,
including potential for false positives for certain PFAS. Beyond these concerns with
Method 1633 itself, requiring the use of this unapproved test method is premature. Method
1633 has only gone through single lab validation, the results of which are not yet available.
Accordingly, the Coalition recommends that MPCA delay wastewater monitoring until
U.S. EPA has approved Method 1633.
D.

Specific Comments on Appendix C – Solid Waste and Hazardous
Waste Program Plan
1.

MPCA Should Delay Monitoring Until U.S. EPA Approves a
Test Method for These Media

In Appendix C, the Draft Plan refers generally to analytical methods used to
measure PFAS levels in various environmental media, but it does not specify what method
should be used here. Importantly, no approved test method for leachate or groundwater
currently exists. As mentioned above, the Coalition recommends that Minnesota devote
resources to supporting federal development of approved test methods rather than spending
resources collecting data that will have limited utility given the variability in testing.
Notably, the Draft Plan states generally that analytical methods to measure PFAS exist but
does not identify any test method that might be appropriate for this Program Plan. If MPCA
intends to require monitoring prior to U.S. EPA approval of a test method, MPCA, at a
minimum, must specify what test method facilities should use. Moreover, as discussed in
the General Comments, MPCA must ensure that there are enough reliable laboratories to
conduct the type and volume of testing proposed under this Program Plan.
2.

MPCA Should Provide a List of Intervention Limits (ILs)

The Draft Plan states that ILs will be used to determine whether groundwater would
need to be monitored at a facility. The ILs also would inform the frequency of monitoring.
Given the Program Plan’s reliance on ILs, the Coalition requests that MPCA include a list
of ILs in this appendix. The Draft Plan also refers to the ILs when discussing methods,
stating, “[a]ll MDH and MPCA accredited labs for PFAS will use methods that measure
the PFAS for which there are health-based values, and therefore ILs available.” In addition
to listing the ILs, MPCA should identify the specific PFAS compounds—for which
“health-based values, and therefore ILs are available”—and clarify that only those PFAS
compounds are included within the monitoring.
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3.

Intervention Limits are Inappropriate to Apply to Leachate

While we agree with MPCA’s proposed approach to utilize landfill leachate
concentration for PFAS from lined facilities as a trigger for groundwater monitoring, the
threshold should not be the intervention levels (ILs). Lined facilities should utilize either
Health Risk Limits or other standards developed through a systematic approach developed
by MDH as the threshold for further monitoring. The use of the ILs is overly conservative
for this application. Intervention limits were established as a concentration or measure of
a substance, if found to be exceeded in a sample of groundwater, indicates a potential
impact from the monitored facility. Intervention limits are 25% of an established
regulatory limit. Since the proposal is to monitor leachate on the liner, and not
groundwater, the use of intervention limits is an inappropriate threshold.
E.

Specific Comments on Appendix D – Industrial Stormwater Program
Plan
1.

The Program Should be Limited to Stormwater from
Industrial Activity that Results in PFAS Discharges

MPCA proposes to use the State’s industrial stormwater permitting program to
collect information on PFAS in industrial stormwater discharges. However, the agency
must constrain its efforts to its authority under the NPDES permit program. The industrial
stormwater program regulates “stormwater associated with industrial activity” as defined
by 40 CFR § 122.26(b)(14). That does not include all stormwater from industrial sites, but
just that stormwater determined to be associated with industrial activity. MPCA appears
to want to sample any possible stormwater discharges, even if exposure of the stormwater
to materials is not industrial and highly unlikely to actually generate PFAS discharges. For
example, MPCA states that protective clothing for firefighters is a potential source of PFAS
at airports. There should be some justification, however, for how each potential source of
PFAS may impact stormwater. In the example of protective clothing, it is not clear how
the protective clothing would necessarily contribute to PFAS in industrial stormwater
unless firefighters were fighting fires during storm events. Even in that situation, there is
still no evidence that the PFAS that is used as a protective layer in such firefighting gear
actually leaches PFAS during storm events. Accordingly, the Coalition requests that
MPCA ensure that all potential sources of PFAS listed are both associated with industrial
activity and have the potential for exposure to stormwater and subsequent discharge of
PFAS.
2.

The Draft Plan Should Recognize the Complexity in
Implementing Source Reduction Activities for Multiple
Industrial Sectors

The Draft Plan states that where elevated PFAS levels are found in stormwater
“facilities may be required to conduct source reduction efforts.” As an initial matter, we
are not sure what “elevated” means. MPCA should specify the quantity or concentration,
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for each particular PFAS compound, that would trigger source reduction efforts, based on
specific risk goals (as discussed above). In order to impose source reduction measures,
MPCA should specify source reduction measures that will be required, confirm that source
reduction is related to industrial activities (as opposed to diffuse other sources) and explain
the authority under which MPCA will impose the source reduction requirements/standards.
MPCA must also consider the fact that source identification and elimination is
particularly complex in the industrial stormwater context. For example, there could be
historical uses that take time to identify; sometimes, the stormwater issue could be caused
by run-on from neighboring properties. Once sources are identified, it can be difficult to
address the contamination, which could require costly treatment technologies, such as soil
washing. Moreover, if the source is not from the site conducting sampling, but from a
neighboring site, the industrial site would have no authority to demand that their neighbor
meet MPCA’s standards.
Source reduction and elimination of PFAS in stormwater at industrial sites will
need to be tailored to the type of facility and the particular uses of PFAS. Even among the
sectors identified as high priority in the Draft Plan, source reduction and elimination
approaches may vary widely. Accordingly, MPCA must acknowledge that the monitoring
proposed in the Draft Plan is a preliminary tool used to identify sources of PFAS in
stormwater. To address those sources will require much more comprehensive, longer-term
solutions, which are beyond the proper scope of this Plan.
3.

The Plan Provisions as to Airports and PFAS-Containing
Firefighting Products Need to be Revised

The Draft Plan asserts that all airports in Minnesota (approximately 150 airports)
have used aqueous film-forming foam (AFFF) that contains PFAS. That is incorrect. The
Federal Aviation Administration (FAA) only mandates that commercial airports (or “Part
139 airports”) use AFFF that meets the Military Specification that until recently mandated
PFAS. (Still today, only AFFF with PFAS meet the performance standards of Part 139.)
Therefore, very few airports in Minnesota meet this criteria, and all other airports should
be exempt from this monitoring requirement.
Even for Part 139 airports, MPCA must recognize the unique issues facing federally
regulated Part 139 municipal airports, which are governed by federal law, including in their
use of AFFF, and have no choice but to use AFFF in ways that the FAA has mandated.
Coalition members in this sector are already engaged nationally and at the state level on
issues related to PFAS and AFFF. State laws, regulations, and initiatives that attempt to
address these same issues risk creating conflict with federal law and imposing needless
state requirements.
Notably, Congress required FAA to authorize a fluorine-free AFFF by October
2021 and the Department of Defense to modify its Military Specification by October 2024.
The COVID-19 pandemic, however, has delayed the FAA in its research and testing of
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non-fluorinated foam. Accordingly, MPCA should not assume that source reduction
efforts could immediately include replacing existing fluorinated AFFF with nonfluorinated AFFF. MPCA should be mindful of the numerous complexities and challenges
of approving new foams, producing them, distributing them, updating existing equipment,
and collecting old AFFF for appropriate disposal.
In addition, we question whether firefighting related activities are actually
“industrial” in terms of the industrial stormwater program. Discharges associated with
firefighting are considered authorized non-stormwater discharges. MPCA must act within
its statutory and regulatory authority in mandating PFAS monitoring.
4.

MPCA Should Incorporate Flexibility as to the Frequency of
Monitoring for Industrial Stormwater Discharges

For facilities included in phase one of the Industrial Stormwater Program Plan, the
Draft Plan requires that quarterly samples be taken within the first half-hour of a
stormwater discharge from the facility for one year. Many facilities that will be included
in Phase One, however, already have stormwater permits that require sampling.
Accordingly, in order to eliminate unnecessary burdens and minimize the overall burdens
of the proposed monitoring, MPCA should incorporate flexibility into the Plan to allow
permittees to conduct sampling at a frequency that is consistent with the frequency of other
sampling requirements in their existing permits. Also, quarterly sampling also may not be
possible during winter months due to freezing weather. Further guidance and flexibility
should be provided on this issue as well.
F.

Specific Comments on Appendix E – Remediation Program Plan

The Remediation Program Plan suggests that sites may need to conduct monitoring
for several matrices, including groundwater, drinking water, surface water, soil, sediment,
soil vapor, and ambient air. Again, the Draft Plan has not specified any particular test
method that should be used for the various matrices. The Coalition recommends that
MPCA delay implementing the Phase One monitoring until U.S. EPA has developed
approved test methods for these matrices. At a minimum, MPCA should identify 1) the
specific matrices to be monitored, 2) the test methods to be used for each matrix, and 3)
the PFAS to be analyzed with each test method.
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III.

Conclusion

The Coalition appreciates the opportunity to comment on the Draft PFAS
Monitoring Plan. Please feel free to call or e-mail if you have any questions, or if you
would like any additional information concerning the issues raised in these comments.

Jeffrey Longsworth
Tammy Helminski
Coordinators
Barnes & Thornburg LLP
1717 Pennsylvania Avenue NW
Suite 500
Washington, D.C. 20006-4623
jlongsworth@btlaw.com
thelminski@btlaw.com

Exhibit 1
Review Comments on Draft US EPA Method 1633 Submitted on Behalf of Listed
Industrial Parties

VIA ELECTRONIC MAIL ONLY

November 12, 2021

CWA Methods Team, Engineering and Analysis Division
Attn: Adrian Hanley
Office of Science and Technology
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue
Washington, DC 20460

RE:

Review Comments on Draft US EPA Method 1633 Submitted on Behalf of Listed
Industrial Parties

Dear Mr. Hanley:
The US EPA Office of Water has made available the document for the draft US EPA
Method 1633 titled “Analysis of Per- and Polyfluoroalkyl Substances (PFAS) in Aqueous, Solid,
Biosolids, and Tissue Samples by LC-MS/MS” (Dated August 2021). The US EPA Office of
Water has solicited comments on the draft methodology.
Environmental Standards, Inc. (Environmental Standards) has been engaged by a number of
interested industrial parties to review and provide the US EPA with comments on the draft
document. The enclosed pages provide the details of Environmental Standards’ review of the
draft methodology. Specifically, provided herein, Environmental Standards has presented
comments and suggestions for improvement based on the draft document available for review.
Environmental Standards presents the enclosed comments and suggestions to US EPA for
consideration.
It was noted that the US EPA referenced a forthcoming single-laboratory validation study. As of
the date this comment letter was transmitted, that single-laboratory validation study still has not
been posted on the US EPA website. Comments by Environmental Standards on that
single-laboratory validation study will be issued as a separate addendum.
Environmental Standards appreciates the invitation and opportunity to comment on this
important document. If the US EPA would like to discuss any of the comments, suggestions, or
recommendations provided herein, please contact us at (610) 935-5577 or our electronic mails
listed below.

Sincerely and respectfully submitted by,

Rock J. Vitale, CEAC
Technical Director of Chemistry\
Principal
RVitale@EnvStd.com

Environmental Standards, Inc.
1140 Valley Forge Road
Valley Forge, PA 19482- 0810
www.envstd.com
Enc.
RJV/DRB:nd

David R. Blye, CEAC
Principal Chemist
DBlye@EnvStd.com
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1.0

Introduction

The US EPA issued the document entitled “Draft Method 1633 Analysis of Per- and
Polyfluoroalkyl Substances (PFAS) in Aqueous, Solid, Biosolids, and Tissue Samples by
LC-MS/MS” and dated August 2021 to the website https://www.epa.gov/cwa-methods/cwaanalytical-methods-and-polyfluorinated-alkyl-substances-pfas on September 2, 2021, and
provided an errata sheet for the draft methodology on October 15, 2021. This posting was not
listed as a formal draft method requesting comment to be posted to the docket, but instead
solicited comments on the new analytical procedure via website posting and directing comments
directly to the CWA Methods Team, Engineering and Analysis Division.
Environmental Standards, Inc. (Environmental Standards) was retained by several interested
industrial parties, listed below, to provide technical services to review and evaluate Draft
US EPA Method 1633. Environmental Standards’ comments, suggestions, and
recommendations have been reviewed and concurred by the listed sponsor representatives.
The parties sponsoring this evaluation include:
•
•
•
•
•
•
•
•
•
2.0

American Chemistry Council
American Petroleum Institute
American Fuel & Petroleum Manufacturers
Confidential Client – Law Firm
Confidential Client – Industrial
CSX Transportation, Inc.
Evergreen Resources Management Operations
Middlesex County Utilities Authority
PFAS Regulatory Coalition
Brief on Environmental Standards

Environmental Standards is a privately held consulting firm founded in 1987. Environmental
Standards’ specialty consulting offerings include environmental chemistry, geosciences,
environmental data management, emergency response quality assurance oversight, and health
and emergency support.
The Environmental Standards staff includes close to 40 consulting Chemists who have a total of
more than 550 years of combined experience. Environmental Standards’ chemistry staff
includes B.S. through Ph.D. Chemists, six National Registry of Certified Chemists – Certified
Environmental Analytical Chemists, and two American Society of Quality – Certified Quality
Auditors.
Environmental Standards was a co-author of SW-846 Method 3060A and was responsible for
the method validation studies for that method and is in the process of discussing a new light gas
method for possible future inclusion in SW-846.
With respect to Environmental Standards’ long, rich history in the area of fluorochemistry, our
Chemists have been retained by several Fortune 500 Companies to provide chemistry quality
assurance support for their perfluorinated compound (PFC; now PFAS) projects dating back to
2000. These projects have generated tens of thousands of commercial laboratory sample data
representing drinking water, groundwater, surface water, wastewater, sediment, soil, and
various other matrices (e.g., articles of commerce, fire debris, and windshield washer fluid).

Environmental Standards respectfully offers the following comments, suggestions, and
recommendations on the draft document for the US EPA to consider.
3.0

General Comments on Draft Method 1633

Environmental Standards’ senior chemistry staff conducted a thorough review and evaluation of
Draft Method 1633 and offers these comments, suggestions, and recommendations for
US EPA’s consideration.
Environmental Standards presented this work on Table 1: Environmental Standards, Inc.
Detailed Comments based on Review of Draft Method 1633. The US EPA should note that this
work does not include an evaluation of the single-laboratory validation study, as the US EPA
indicated that the single-laboratory validation study has not been made available for review as
of the date for the issue of this work. Environmental Standards will review and provide a
commentary addendum on the single-laboratory validation study when the single-laboratory
validation study is posted by the US EPA.
Draft Method 1633 utilizes the solid phase extraction (SPE) technique for all matrices; however,
the sample extracts are not concentrated (unless multiple SPE cartridges are utilized), which
negatively impacts the sensitivity of the procedure. Draft Method 1633 attempts to compensate
for the decreased sensitivity for aqueous matrices by utilizing a larger sample volume, which
can lead to increased sample matrix interferences, SPE clogging issues, and other potential
negative impacts.
Draft Method 1633 provides two options for sample storage thermal conditions and holding
times. These options, seemingly contradictory at times, will cause confusion within the regulated
community.
US EPA indicated on the webpage posting the method that:
This draft method can be used in various applications, including National Pollutant
Discharge Elimination System (NPDES) permits. The method will support NPDES
implementation by providing a consistent PFAS method that has been tested in a wide
variety of wastewaters and contains all the required quality control procedures for a
CWA. While the method is not nationally required for CWA compliance monitoring until
EPA has promulgated it through rulemaking, it is recommended now for use in individual
permits.
Draft Method 1633, in its present form, is inappropriate to use in NPDES permits. For
transparency and to allow for a more complete evaluation of Draft Method 1633 and
requirements provided, it is suggested that the US EPA issue the single-laboratory validation
study report for evaluation and conduct the multi-laboratory validation study before suggesting
that the method be included in NPDES permits.
It is apparent in many sections of the draft method that procedures and techniques described
are specific to the single laboratory that was the primary author of the method. Other
laboratories may have better or different approaches that will not be addressed and
incorporated into the method until after completion of a multi-laboratory validation study. Until
the multi-laboratory validation study is complete, comparability of PFAS data across laboratories
attempting to implement the method is unlikely. Data comparability is of utmost importance for

data collection associated with permitted outfalls under the NPDES program. And, even given
that the NPDES regulations in 40 CFR 122.21(e)(3)(ii) provide for use of a “suitable method”
when no approved method exists in 40 CFR part 136, as is the case for PFAS, Draft Method
1633 does not pass as a suitable method for the numerous reasons identified in this report.
Finally, the US EPA should provide an explanation of the evaluation rubric and data quality
objectives used to determine that Draft Method 1633 is appropriate for the purposes US EPA
intended.
The major themes from the individual comments presented on Table 1 are:
•

Sample handling and collection: The Draft Method 1633 includes several samplehandling steps which present opportunities for contamination and potential analyte loss
during preparation. Draft Method 1633, as presented, does not include the collection of
sufficient numbers of aqueous sample containers to allow for a second sample
extraction if needed. Draft Method 1633 indicates that a sample that contains > 50 mg/L
suspended solids should be considered a solid sample for preparation and implies that
the total suspended solid procedure within the method must be used for all aqueous
samples.

•

Storage and holding time: Draft Method 1633 includes a conflicting approach to the
laboratory storage of aqueous samples. Sections 8.2, 8.3, and 8.4 for sample storage
require the storage of samples at temperatures ≤ -20°C; however, Sections 8.5.1, 8.5.2,
and 8.5.3 for sample holding time include holding-time requirements for samples stored
at temperatures ≤ -20°C and between 0°C and 6°C.

•

Precision: Draft Method 1633 does not include a measure of precision for sample
preparation and analytical performance beyond the initial calibration requirements.

•

Analyte identification: Draft Method 1633 includes several requirements for the
qualitative identification of PFAS analytes. In Environmental Standards’ opinion, the
retention time windows specified were very wide for the qualitative identification of PFAS
analytes. The signal-to-noise requirement, as presented, does not specify if both the
primary and secondary mass ions must meet the acceptance criterion. In addition, the
need for chromatographic separation/resolution was indicated; however, the
methodology did not include any measurement or requirements for chromatographic
separation/resolution.

•

Branched and linear PFAS: Draft Method 1633 indicates that branched and linear PFAS
standards should be utilized where available. The definition of “availability” of standards
is vague and will result in variability/incompatibility of PFAS analytes being reported by
commercial laboratories. Additionally, branched and linear PFAS should be reported
separately and not as a combined single concentration under the linear PFAS CAS
Number. Alternatively, the PFAS compounds with branched and linear PFAS should be
reported as total PFAS (e.g., total PFOS). Reporting as a combined single concentration
under the linear PFAS CAS Number is misleading to the non-Chemist and Chemist alike
who are unaware of the nuances of reporting procedures. As detailed in our comments,
without separate branched and linear standards, there is no assurance that what are
currently reported as linear PFAS compounds are indeed only those linear compounds.

•

4.0

Instrument calibration: Draft Method 1633 includes several options for instrument
calibration; however, the document did not include sufficiently detailed requirements for
initial calibration techniques (e.g., linear or quadratic equations with weighting or forced
through zero point). The document also does not include the equations necessary for the
calibration techniques or to confirm the compliance of the calibrations. Finally, within the
Draft Method 1633, the frequency for confirmation of the instrument calibration was not
defined adequately and allows for interpretation regarding the number of injections
between calibration checks.
Concluding Statements

The US EPA is respectfully requested to evaluate the comments, suggestions, and
recommendations provided herein for the improvement of the Draft Method 1633 document.
There are numerous preparation and analytical issues that should be considered and
incorporated into the draft method prior to conducting the multi-laboratory validation study. The
US EPA is requested to provide the single-laboratory validation study for evaluation and provide
the rubric and data quality objectives for that study.
As there is an intense need for a PFAS method that addresses non-potable water, solid, and
tissue matrices, the US EPA is congratulated on its attention and focus on continuing
development of a defensible, accurate, and reproducible PFAS data set.

Report prepared and respectfully submitted by:

Ammie L. Martin
Senior Technical Chemist

Meg A. Michell, M.S.
Senior Technical Chemist

Stephen T. Zeiner, CEAC
Senior Technical Chemist

David I. Thal, CQA, CEAC, CFS
Principal Chemist

David R. Blye, CEAC
Principal Chemist

Rock J. Vitale, CEAC
Technical Director of Chemistry/
Principal

ENVIRONMENTAL STANDARDS, INC.
1140 Valley Forge Road
P.O. Box 810
Valley Forge, PA 19482
(610) 935-5577

Date: 11/12/2021

TABLE 1

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft Method 1633

Section Number

Sentence/Item

Assessment/Comment

Notice

As stated, the document represents a draft of a method currently under development
by the EPA Office of Water. It is a single laboratory validated procedure and the
performance data is stated to be “presented only as examples”.

As of the posting of these comments on November 12, 2021, the US EPA has not posted the single-laboratory
validation study. Please advise when the single-laboratory validation study will be available for review.

Notice

It is stated that the method validation process may “eliminate some of the
parameters listed in this draft method”.

It is unclear if parameters that may be potentially eliminated are target analytes or other aspects of the draft
procedure (e.g., sensitivity checks). If target analytes may be eliminated, that has potentially significant
ramifications if this draft procedure is being listed in individual permits.

https://www.epa.gov/cwa- While the method is not nationally required for CWA compliance monitoring until the
methods/cwa-analyticalUS EPA has promulgated it through rulemaking, it is recommended now for use in
individual permits.
methods-andpolyfluorinated-alkylsubstances-pfas
1.2

Where linear and branched isomers are present in the sample and either qualitative
or quantitative standards containing branched and linear isomers are commercially
available, the PFAS analyte is reported as a single analyte consisting of the sum of
the linear and branched isomer concentrations.

As this procedure (referred to as “Method 1633”) is not currently formally defined by the US EPA as a draft
method, it is not appropriate for this procedure to be required for CWA compliance (e.g., listed in NPDES
permits).

In the commenting authors’ opinion, this sentence is not accurate. Specifically, the concentrations of the
individual isomers are not determined and summed. Instead, the total response of the branched and linear
isomer peaks is used in the quantitation against a single response factor (that is dependent upon the ratios of
the mix of isomers in a quantitative standard or solely from the linear isomer in the case of qualitative
standards). This is an important distinction since, the response factors for the individual isomers would vary
(sometimes greatly) such that the quantitation would be more accurate if individual isomer concentrations were
determined and summed.
Sums or quantitations that include the branched and linear components should be designated as such and not
be reported under the CAS Number or nomenclature of the linear compounds.
Additionally, in the commenting authors’ opinion, branched and linear PFAS should be reported separately and
not as a combined single concentration under the linear PFAS CAS Number. Alternatively, the PFAS
compounds with branched and linear PFAS should be reported as total PFAS (e.g., total PFOS). Reporting as
a combined single concentration under the linear PFAS CAS Number is misleading to the non-Chemist and
Chemist alike who are unaware of the nuances of reporting procedures. As detailed in our comments, without
separate branched and linear standards, there is no assurance that what are currently reported as linear PFAS
compounds are indeed only those linear compounds.

1.2

Where linear and branched isomers are present in the sample and either qualitative
or quantitative standards containing branched and linear isomers are commercially
available, the PFAS analyte is reported as a single analyte consisting of the sum of
the linear and branched isomer concentrations.

In the commenting authors’ opinion, since the commercial availability of either qualitative or quantitative
standards determines whether the PFAS analyte is reported as a single analyte consisting of a mix of the
linear and branched isomers and the availability of these standards is subject to change, it is important to have
an easy system for laboratories to find these sources as new standards become available (instead of
constantly asking different vendors, with some laboratories not being in touch with all potential vendors).

1.5

The last sentence describes that “Changes outside the scope of 40 CFR Part 136.6
and Section 9.0 of this method may require prior review or approval”

Clarity is needed as to who shall review and approve such changes. Without clarity of this change process,
one might interpret it to mean the entity who made the change can review and approve their own change.
Also, while Section 21.2 (Definitions and Acronyms) provides definitions for “Must” and “Should,” it seems
appropriate to also define “May.”

Environmental Standards, Inc. www.envstd.com

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft Method 1633

Section Number

Sentence/Item

2.5

Results for target analytes are recovery corrected by the method of quantification
(i.e., either isotope dilution or extracted internal standard quantification, see Section
10.3). Isotopically labeled compound recoveries are determined by comparison to
the responses of one of seven non-extracted internal standards (a.k.a., the
“recovery” standards) and are used as general indicators of overall analytical quality.

In the commenting authors’ opinion this section is misleading in stating that the target analytes are "recovery
corrected." The recoveries for the isotopically labeled compounds are not used to "recovery correct" the
results; rather, they are used as the internal standards that are added pre-extraction to adjust results for
extraction and cleanup efficiency in addition to instrumental effects. Furthermore, the pre-extraction internal
standard (EIS) recoveries are impacted by the non-extracted internal standard (NIS) performance, while the
target PFAS analytes are not.

4.2.1

Prior to use, glassware must be solvent rinsed then air dried. A solvent rinse
procedure using methanolic ammonium hydroxide (1%), toluene and methanol is
recommended

Routine laboratory procedures are to solvent rinse glassware immediately before use (without necessarily air
drying). The term “must” in the context of mandating air drying after solvent rinsing appears superfluous.

4.2.2

All parts of the SPE manifold must be cleaned between samples by sonicating in
methanolic ammonium hydroxide (1%) and air drying prior to use.

Routine laboratory procedures are to solvent rinse the SPE manifold before use (without necessarily air
drying). The term “must” in the context of mandating air drying after solvent rinsing appears superfluous.

4.2.3

A typical solvent rinse procedure would be acetone, followed by toluene, and then
dichloromethane.

As is the case in Section 4.2.1, the solvent rinse for equipment should include methanol.

All materials used in the analysis must be demonstrated to be free from
interferences by running method blanks (Section 9.5) at the beginning and with each
sample batch (samples started through the extraction process on a given analytical
batch to a maximum of 20 field samples).

The commenting authors suggest that the batch definition also include a maximum extraction batch time frame
(e.g., within 8 hours of the beginning of the first extraction).

Ideally, the reference matrix should not contain PFAS in detectable amounts but
should contain potential interferents in the concentrations expected to be found in
the samples to be analyzed.

In the commenting authors’ opinion, the intentional inclusion of matrix interferences for aqueous and solid
samples is not a realistic expectation. Potential interferents in samples will vary from site to site, and the
laboratory will likely be using one type of reference matrix per sample matrix. Section 4.4 of the document
states that the most frequently encountered interferences are fluoropolymers, but it does not seem reasonable
to expect fluoropolymers to be in a reference matrix.

4.3

4.3.1

Assessment/Comment

The commenting authors suggest that either the statement be removed, or US EPA should provide clarification
in the draft method with regard to the potential interferents that should be present in the reference matrix.
4.3.2

The laboratory must verify that the source product used does not contain PFAS in
detectable amounts.

Please clarify/define what is meant by detectable amounts – MDL, LOQ, or some multiple of signal-to-noise.

4.5

Each piece of reusable glassware may be numbered to associate that glassware
with the processing of a particular sample.

The commenting authors suggest that the US EPA either strengthen the statement to be a requirement or the
statement should be removed. The additional tracking of glassware has great merit; however, this is clearly a
time burden on commercial laboratories, not only labeling, but the tracking and follow-up on the use of labeled
glassware. If the laboratory holds glassware until samples have been analyzed, the laboratory will need to
increase its expenditures. Another negative concern frequently identified for laboratories labeling glassware is
the practice of using particularly numbered glassware for QC samples (e.g., method blanks). Including a
statement that numbered glassware must be randomized across batches would help minimize that practice.

PFOA has been described as likely to be carcinogenic to humans. Pure standards
should be handled by trained personnel, with suitable protection to skin and eyes,
and care should be taken not to breathe the vapors or ingest the materials.

The commenting authors suggest that the US EPA consider revising the passage to state, "PFOA has been
described as likely to be carcinogenic to humans. Materials known or suspected to contain PFOA should be
handled by trained personnel, with suitable protection to skin and eyes, and care should be taken not to
breathe the vapors or ingest the materials."

5.1.1
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5.2

It is also suggested that the laboratory perform personal hygiene monitoring of each
analyst who uses this method and that the results of this monitoring be made
available to the analyst.

The commenting authors suggest that this statement be removed. If not required by OSHA, the methodology
should not suggest or impose additional monitoring requirements.

5.3

Samples suspected to contain these compounds are handled using essentially the
same techniques employed in handling radioactive or infectious materials.

The commenting authors suggest that this statement be removed and replaced with actual specifications for
the area or fume hood.

5.3.1

When finely divided samples (dusts, soils, dry chemicals) are handled, all operations
(including removal of samples from sample containers, weighing, transferring, and
mixing) should be performed in a glove box demonstrated to be leak tight or in a
fume hood demonstrated to have adequate air flow.

The commenting authors suggest that the term "air flow" be replaced with "face velocity."

5.3.1

Handling of the dilute solutions normally used in analytical and animal work presents
no inhalation hazards except in the case of an accident.

The commenting authors are of the opinion that this statement is vague, and either the term “dilute solutions”
should be defined, or the sentence should be removed.

5.3.2

Protective equipment – Disposable plastic gloves, apron or lab coat, safety glasses
or mask, and a glove box or fume hood adequate for radioactive work should be
used.

The commenting authors suggest that this section be updated to include the specifications for the fume hood.

Hands and forearms should be washed thoroughly after each manipulation and
before breaks (coffee, lunch, and shift)

The commenting authors suggest that this section be updated to define the materials for washing hands and
forearms. Are tap water and commercially available soap products acceptable realizing that both are likely to
be a source of trace-level PFAS?

5.3.4

Assessment/Comment

The commenting authors suggest replacing disposable plastic gloves with nitrile gloves.

In addition, the commenting authors suggest that PFAS could be transferred from Analysts to samples in the
laboratory through personal care products, and care should be taken to ensure this does not occur.
5.4

6.1.1

6.1.1.1 Note:

6.1.2

6.3 - 6.11

Laboratory staff should know and observe the safety procedures required in a
microbiology laboratory that handles pathogenic organisms when handling biosolids
samples.

The commenting authors suggest that this statement be removed and replaced with actual specifications for
the area.

Sample bottles and caps.

The commenting authors noted that this section does not indicate that the sample containers are to be
confirmed on a by-lot basis to be PFAS-free. A statement indicating that the sample containers are to be
PFAS-free down to the MDL for each target analyte should be added to Section 6.1.1 in the draft method.

At least two aliquots of aqueous samples are collected to allow sufficient volume for
the determination of percent solids and for pre-screening analysis. One aliquot
should be collected in a 500-mL container while the second aliquot may be collected
in a smaller sample container (e.g., 250-mL or 125-mL).

The commenting authors suggest that a third aliquot (a second full-volume aliquot) be collected in the draft
method because some of the corrective actions for QC specified later in the draft method involve re-extraction
of the sample.

Before use, the tubing must be thoroughly rinsed with methanol followed by
repeating rinsing with reagent water to minimize sample contamination.

It is appropriate to collect those methanol and reagent water rinses, extract, analyze, and verify cleanliness
down the acceptable project limits. In the commenting authors’ opinion, the final rinse should be tested to
confirm effectiveness of the process with every lot number of tubing used.

Equipment

The commenting authors noted that these sections do not indicate that the applicable sample equipment (e.g.,
HDPE bottles, aluminum foil, etc.) should not contain materials that will interact with PFAS (e.g., plastic) and
must be determined to be PFAS-free prior to use. Statements indicating that the sample equipment, where
applicable, are to be PFAS-free down to the MDL for each target analyte should be added to these sections in
the draft method. The commenting authors suggest that the equipment have appropriate certificate of analysis
(e.g., results for all PFAS analytes) or undergo laboratory evaluation to confirm absences of PFAS analytes for
each lot.
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6.3.10

Ultrasonic mixer (sonicator).

The commenting authors noted that the text in Section 6.3.10 does not indicate the type of sonicator to be
used (immersion or bath). The text should clearly identify which type of sonicator is needed in the draft
method.

6.4.3

Glass fiber filter, 47 mm, 1 µm, PALL A/E or equivalent

The commenting authors noted the filter used to determine the percent suspended solids in Section 11.1.1 is a
1 µm size. Specifically, total suspended solids are typically defined as particles exceeding 2 µm. As a
question, is there a reason that a 1-µm filter was selected? For equivalency, does it have to be 1 µm?

6.10.1

Ultra-high-performance liquid chromatograph (UPLC also called UHPLC) or highperformance liquid chromatograph (HPLC) equipped with tandem quadrupole mass
spectrometer (Waters Xevo TQ-S Micro or equivalent).

The commenting authors are of the opinion that this statement could be interpreted to mean that only triple
quadrupole MS/MS configurations are allowed. Is that the intention? It would seem, that hybrid tandem
instruments with higher resolution could be used successfully for this method. If that is the case, it should be
clarified in the draft method.

7.1.1

Acetic acid – ACS Grade or equivalent, store at room temperature

The commenting authors suggest that the specification include the percent concentrated as there are variable
percent concentrations available and used in commercial laboratories. “Concentrated acetic acid” is specified
in Section 12.2.3.

7.1.5

Ammonium hydroxide – certified ACS + grade or equivalent, 30% in water, store at
room temperature

The commenting authors suggest that the specification include a replace by/expiration date.

7.1.1 – 7.1.20

Acetonitrile, formic acid, methanol, carbon, toluene, acetone, and dichloromethane
are to be “verified” and reagent water is to be “tested” by lot number prior to use.
Acetic acid, ammonium acetate, ammonium hydroxide and potassium hydroxide
have no testing or verification requirements listed.

In the equipment section (Section 4.2), the commenting authors noted that verification of disposable
plasticware and filters are demonstrated PFAS-free to less than ½ the ML for target analytes.
1) The commenting authors noted no such criterion is listed for the reagent verifications. The document also
needs to define what “verified” means. Does verified mean that the laboratory must determine the material is
PFAS-free or have documentation that the material was purchased PFAS-free?
2) The commenting authors question why several reagents appear to be exempt from pre-testing, and it is
recommended that all reagents and media included in the document be pre-tested to a clearly stated criterion.
These issues should be clarified in the draft method.

7.1.7.1, 7.1.7.2, 7.1.7.3,
and 7.1.9.
7.1.12 and 7.1.13

Example: “Methanolic ammonium hydroxide (0.3%) – add ammonium hydroxide (1
mL, 30%) to methanol (99 mL), store at room temperature, replace after 1 month.”

The commenting authors suggest that ammonium hydroxide 30% include the specification basis (viz., 30%
W/W or V/V).

Formic acid

The commenting authors noted the use of formic acid for pH adjustment; however, US EPA Methods 533 and
537.1 utilize acetic acid for pH adjustment. The use of formic acid should be explained and why acetic acid is
not acceptable and/or indicate that acetic acid can be optionally utilized instead of formic acid. The use of
formic acid may have a cost impact for analysis by this method as formic acid is not generally utilized for
environmental analyses in commercial laboratory settings.
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7.2

Reference matrices – Matrices in which PFAS and interfering compounds are not
detected by this method. These matrices are to be used to prepare the batch QC
samples (e.g., method blank, and ongoing precision and recovery sample).

The commenting authors suggest that the method blank should contain only the reagents and media that are
placed in the samples. If the reference medium is contaminated, it would not contaminate the samples,
because the reference matrix is never added to the samples, and therefore, sample results would be
incorrectly qualified as having method-borne backgrounds.

7.3

The laboratory must maintain records of the certificates for all standards for
traceability purposes. Copies of the certificates must be provided as part of the data
packages in order to check that proper calculations were performed.

The commenting authors suggest that records of the preparation of intermediate and working standards must
also be maintained to document traceability of the sample measurements from the initial use of the certified
standards.

7.3

Replace the solution if solvent loss has occurred.

The commenting authors recommend changing this sentence to, “If solvent loss has occurred, discard and
replace the solution” in the draft method.

7.3

18

O-mass labeled perfluoroalkyl sulfonates may undergo isotopic exchange with
water under certain conditions, which lowers the isotopic purity of the standards over
time.

The commenting authors noted deuterated standards are also specified for use. Deuterated standards can
also undergo isotopic exchange with protic solvents (such as methanol) under certain conditions. Both
possibilities should be included in these precautionary statements in the draft method.

7.3

Standard solutions

The commenting authors suggest that a note should be added regarding reference materials that can also be
prepared from commercially available ammonium, sodium, or potassium salts in the draft method. For the
preparation of standards from these reference material salts, the measured mass, or concentration, needs to
be corrected for the salt content.

7.3

When not being used, store standard solutions in the dark at less than 4 °C unless
the vendor recommends otherwise in screw-capped vials with foiled-lined caps.

The commenting authors noted that the March 12, 2007, Method Update Rule states that, "aqueous samples
must be preserved at ≤ 6 °C ... Also, for purposes of NPDES monitoring, the specification of ‘≤ 6 °C’ is used in
place of the ‘4 °C’ and ‘< 4 °C’ sample temperature requirements listed in some methods." For consistency
with this and other US EPA programs, US EPA should consider 0 - 6 °C, not frozen, rather than 4 °C when
referencing sample thermal preservation.

7.3.1 and Table 3

Table 3 presents the nominal amounts of EIS compounds added to each sample.

The commenting authors noted given a final volume of 5 mL of extract (based on the volume of solvent
eluted), an EIS spiked at 5 ng would result in 1 ng/mL in the extract. Since up to a 10× dilution is allowed for
EIS quantitation, the EIS would be ~ 0.1 ng/mL in a diluted extract when analyzed. For the associated target
analytes, the LOQ standard is at 0.2 ng/mL (per Table 4). This level of dilution would put some of the EIS in a
less than appropriate, non-quantitative range.
As a recommended enhancement in the draft method, it would be preferable to allow Analysts to use greater
than a 10× extract dilution. In order to do this, the EIS would need to be spiked at a higher concentration.
While this would add cost due to the expense of the isotopes, it would minimize the need to re-extract a
sample with a smaller volume/mass (assuming additional volume/mass is available) and increase the overall
range that would be achieved through a combination of subsampling and dilution.

7.3.1

Other isotopically labeled compounds may be used as they become available.

It is suggested that this sentence be strengthened to at least “should” be used, but preferably changed to
“must” be used as the obvious strength in the method is the use of as many of the native and isotopically
labeled compound pairs as are available.

7.3.4

The lowest level calibration standard must meet a signal-to-noise ratio of 3:1 and be
at a concentration less than or equal to the Limit of Quantitation (LOQ).

The commenting authors are of the opinion that because the low calibration standard will become the de facto
estimate of the LOQ, the signal-to-noise must be above the noise level needed to merely detect an analyte
peak. Considering the likely increased noise levels anticipated in environmental samples, it is recommended
that the minimum signal-to-noise ratio be specified as 10:1 or higher in the draft method. (See US EPA
Method 1613B, US EPA Method 1668C, and ICH-Q2B for reference.)
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7.3.4

The lowest level calibration standard must meet a signal-to-noise ratio of 3:1 and be
at a concentration less than or equal to the Limit of Quantitation (LOQ).

While commenting authors noted the lack of clarity, it is preferable that this requirement applies to the
confirmation ion with a higher criterion for the quantitation ion as noted above. The draft method needs to be
clear on the application of the signal-to-noise requirement relative to the two types of mass ions.

7.3.4 and 15.2

Section 7.3.4 states “A minimum of six contiguous calibrations standards are
required for a valid analysis when using a linear calibration model, with at least five
of the six calibration standards being within the quantitation range (e.g., from the
LOQ to the highest calibration standard). If a second-order calibration model is used,
then a minimum of seven calibration standards are required, with at least six of the
seven calibration standards within the quantitation range.” Section 15.2 provides
only equations for calculation utilizing an average relative response factor.

The commenting authors suggest that Section 15.2 be updated to include quantitation for all calibration model
types in the draft method. Without definitions, there is an obvious potential for non-comparable variation
among laboratories utilizing this method.

7.3.4

A mid-level calibration solution is analyzed at least every ten samples or less, on an
ongoing basis for the purpose of calibration verification. A mid-level calibration
verification (CV) standard must also be analyzed after all sample analyses in order
to bracket the analytical batch.

The commenting authors noted that this section does not indicate if QC analyses, and blank solvent injections
are considered “samples.” It is appropriate that the draft method define the number of analyses (viz.,
injections) between CV standards. Without specific definition of the frequency of the CV standards,
inconsistencies will occur between CV standards among laboratories utilizing this method, with some
variations potentially impacting the quality of the data.

7.3.4

The calibration solutions are prepared using methanol, methanolic ammonium
hydroxide (2%), water, acetic acid and the method analyte and isotopically labeled
compound standard solutions. After dilution, the final solution will match the solvent
mix of sample extracts, which contain methanol with 4% water, 1% ammonium
hydroxide and 0.625% acetic acid (Section 7.1.9).

The commenting authors noted that this solvent mix aligns with sample extracts only if it is assumed that the
final sample extract volume is 4 mL. Sample extracts are not concentrated. Extracts will consist of the amount
of solvent collected after elution with 5 mL of 1% methanolic ammonium hydroxide (so up to 5 mL), with 25 µL
of acetic acid and 50 µL of NIS added (for a total volume of up to 5.075 mL); however, 4 mL of eluted solvent
is assumed for this statement (and for the LOQ calculation from lowest ICAL standard). Clarity in the draft
method is needed as to why 4 mL of eluted solvent is used in the various calculations.

The commenting authors suggest limiting the calibration models that can be used to average RRF, linear,
linear with weighting, linear forced through zero, quadratic, quadratic with weighting, and quadratic forced
through zero.

The commenting authors suggest that calculations be based on the entire 5 mL and the solvents in the
calibration standards be adjusted accordingly. For example, in this case, 25 µL of acetic acid into 5 mL means
that the calibration standard should have 0.5% acetic acid instead of 0.625% (which is based on 25 µL of
acetic acid being added to 4 mL).
The commenting authors suggest that the calibration standard solutions should have the same ratios of
reagents as the final sample extracts. As the document is written, the calibration standard solutions have 4%
water (as in Section 7.1.9) rather than 2% water (elution solvent, Section 7.1.7.2).
7.3.4

Concentrations for seven calibration solutions are presented in Table 4.

The commenting authors noted that the concentration of the EIS and NIS in this table will only match the
concentration of EIS and NIS in a sample extract if the final volume of the sample extract is assumed to be
4 mL (see previous comment), which often will not be the case. The commenting authors suggest that
calculations be based on the entire 5 mL of eluted solvent.

7.3.4

All initial calibration requirements listed in Table 7 must be met.

The commenting authors noted Table 7 only provides the minimum number of standards to be used. All
requirements should be added to this table in the draft method (or additional references to other sections).

7.3.5

Qualitative standards that are currently commercially available include PFOA, PFNA,
PFOSA, NMeFOSA, NEtFOSA, NEtFOSE, and NMeFOSE.

The commenting authors suggest that the US EPA provide examples of where these standards can be
obtained as the qualitative standard for PFOA is the only qualitative standard widely currently commercially
available.

7.3.5

Qualitative standards that are currently commercially available include PFOA, PFNA,
PFOSA, NMeFOSA, NEtFOSA, NEtFOSE, and NMeFOSE.

The commenting authors recommend that the US EPA mandate (e.g., the word “must”) which PFAS analytes
are required to include branched and linear qualitative standards in the draft method.
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7.3.6

During the analysis of a batch of samples, a solvent blank is analyzed after samples
containing high level of target compounds (e.g., calibration, CV) to monitor carryover
from the previous injection.

The instrument (solvent) blank is not addressed in the QC section (Section 9). No acceptance criterion has
been specified. It is recommended that corrective action be required if any analyte is detected above the MDL
(or 1/3 the LOQ if higher) and that an acceptable instrument blank be analyzed prior to sample analysis.
Consistently analyzing instrument blanks immediately prior to CCVs can interfere with the ability to diagnose
system carryover and chromatographic issues and should be avoided.

7.3.7

Stability of solutions – Standard solutions used for quantitative purposes (Sections
7.3.1 through 7.3.5) should be assayed periodically (e.g., every 6 months) against
certified standard reference materials (SRMs) from the National Institute of Science
and Technology (NIST), if available, or certified reference materials from a source
that will attest to the authenticity and concentration, to assure that the composition
and concentrations have not changed.

The commenting authors recommend changing the last clause of this sentence to, “… or certified reference
materials from a source operating under accreditation to ISO Guide 17034 that attests to the material's
authenticity and concentration, to ensure that the composition and concentrations have not changed" in the
draft method.

8.2.1

Collect 500 mL of sample (other than leachates) in an HDPE bottle.

The commenting authors recognize that the use of 500-mL sample containers allows for more sensitivity;
however, the sample volume also increases the impacts of matrix. The commenting authors suggest allowing
the use of smaller sample containers (e.g., 250 mL) and updating the text to read: “Collect a maximum of
500 mL of sample (other than leachates) in an HDPE bottle.” The US EPA should recognize that in the
commenting authors’ experience the majority of the U.S. commercial laboratory industry has standardized to a
maximum 250-mL sample size to date, and the use of a 500-mL sample size is a significant departure from the
norm. In addition, US EPA Method 533 uses 250-mL bottleware with a concentration step.
The commenting authors have provided information as a comment on Sections 12.2, 12.3, and 12.4 for the
concentration of the sample extract to improve the sensitivity.

8.2.1 Note

Collect at least two aliquots of all aqueous samples to allow sufficient volume for the
determination of percent solids and for pre-screening analysis. That second aliquot
may be collected in a smaller sample container (e.g., 250-mL or 125-mL).

The commenting authors noted that, as written, there will only be one sample container for preparation and
analysis; however, some of the corrective actions for out-of-criteria performance tests (e.g., method blank in
Section 9.5.2 and OPR in Section 14.5.3) require re-extraction. This cannot occur for aqueous samples
without an extra volume (and specifically the same volume as was used for the original extraction) being
provided for this purpose (although the smaller volume could be used for a smaller volume for high levels of
PFAS or high levels of solids).
The collection of two, but preferably three, full-volume sample containers being required in the draft method
will reduce potentially lost data (e.g., matrix issues or lost extracts) and reduce the need to re-collect sample
points if an issue or initial QC failure occurs.

8.2.1 Note

Because the target analytes are known to bind to the interior surface of the sample
container, the entire aqueous sample that is collected must be prepared and
analyzed and subsampling avoided whenever possible. Therefore, if a sample
volume smaller than 500 mL is to be used for analysis, collect the sample in an
appropriately sized HDPE container.
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The commenting authors noted that Section 11.2 clarifies that a smaller sample volume may be used for
samples with elevated PFAS concentrations and/or high in suspended solids. Collecting samples in the
appropriately sized container could get complicated for a site with large variations in PFAS concentrations
and/or percent suspended solids, where the ideal sample volume may vary from location to location
(especially given the limitation of only a 10× dilution). Once the PFAS concentrations are above the calibration
range of this method, the potential of analytes binding to the interior surface should be considered negligible
relative to the total PFAS concentration. Additionally, and as stated earlier, it is recommended that the EIS
concentrations be adjusted in the draft method to allow for additional extract dilution (beyond 10×) to avoid
subsampling and/or collection of alternative sample volumes as much as possible.
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8.2.3 and 8.5.1

Section 8.2.3 states "The laboratory must confirm that the sample temperature is 0 6 °C upon receipt. Once received by the laboratory, the samples must be stored at
≤ -20 °C until sample preparation." Section 8.5.1 states "Aqueous samples (including
leachates) should be analyzed as soon as possible; however, samples may be held
in the laboratory for up to 90 days from collection, when stored at ≤ -20 °C and
protected from the light. When stored at 0 - 6 °C and protected from the light,
aqueous samples may be held for up to 28 days, with the caveat that issues were
observed with certain perfluorooctane sulfonamide ethanols and perfluorooctane
sulfonamidoacetic acids after 7 days."

The commenting authors noted that laboratory thermal storage preservation indicated in Section 8.2.3
contradicts the laboratory storage thermal preservation options provided in Section 8.5.1. The laboratory
storage thermal preservation in Section 8.2.3 needs to be updated to correspond the requirements in
Section 8.5.1 in the draft method.

8.2.3; 8.3.2; 8.4.3

Once received by the laboratory, the samples must be stored at ≤ -20°C until sample
preparation.

The commenting authors are of the opinion that most commercial laboratory freezer storage temperatures vary
between -10 °C and -20 °C (see SW-846 Method 5035A, US EPA Method 1613, and US EPA Method 1668C
for reference.) Additionally, most commercial laboratories will likely have to greatly increase their frozen
sample capacity based on this requirement. It also should be noted that SW-846 Method 5035A (Table A.1)
indicates that vials should not be frozen below -20 °C due to potential problems with vial seals and the loss of
constituents upon sample thawing.
The commenting authors are of the opinion that PFAS holding-time studies are needed to demonstrate the
need for this added ≤ -20 °C freezer storage expense.

Once received by the laboratory, the samples must be stored at ≤ -20°C until sample
preparation.

The commenting authors noted that samples will be required to be thawed prior to extraction; therefore,
additional guidance on that thawing process is needed in the draft method.

Collect samples as grab samples using wide-mouth jars and fill no more than ¾ full
(see Section 6.1.1.2 for container size and type).

The commenting authors recommend that the requirement in the draft method be changed to read, "Collect
samples as grab samples using HDPE wide-mouth jars and fill no more than ¾ full (see Section 6.1.1.2 for
container size and type)."

Section 8.3.2 states "Once received by the laboratory, the samples must be stored
at ≤ -20 °C until sample preparation." Section 8.5.2 states "Solid samples (soils and
sediments) and tissue samples may be held for up to 90 days, if stored by the
laboratory in the dark at either 0 - 6 °C or ≤ -20 °C, with the caveat that samples may
need to be extracted as soon as possible if NFDHA is an important analyte."

The commenting authors noted that the laboratory thermal storage preservation indicated in Section 8.3.2
contradicts the laboratory storage thermal preservation options provided in Section 8.5.2. The laboratory
storage thermal preservation in Section 8.3.2 needs to be updated to correspond the requirements in
Section 8.5.2 in the draft method.

8.3.2

Section 8.3.2 states “Maintain solid samples protected from light (in HDPE
containers) at 0 - 6 ºC from the time of collection until receipt at the laboratory. The
laboratory must confirm that the sample temperature is 0 - 6 ºC upon receipt.”

The document did not include a defined transport time for solid samples; whereas, the document indicated 48
hours for aqueous samples and 24 hours for fish and other tissue samples. The commenting authors suggest
that the document be updated to indicate a 48-hour transport time for solid samples.

8.4.2

If whole fish are collected, wrap the fish in aluminum foil or food-grade polyethylene
tubing, and maintain at 0 - 6 °C from the time of collection until receipt at the
laboratory, to a maximum time of 24 hours. If a longer transport time is necessary,
freeze the sample before shipping. Ideally, fish should be frozen upon collection and
shipped to the laboratory on dry ice.

The maximum of 24 hours will likely be difficult for field sampling personnel and laboratory personnel to
control. Freezing before shipping and use of dry ice may not always be practical. It is strongly suggested that a
maximum time be changed to 48 hours at 0 - 6 °C, rather than 24 hours.

8.4.3

Once received by the laboratory, the samples must be maintained protected from
light at ≤ -20 ºC until prepared

The commenting authors recommend adding the sentence that, "Samples may be partially thawed just prior to
preparation." in the draft method.

8.2.3; 8.3.2; 8.4.3
8.3.1

8.3.2 and 8.5.2
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8.5.1

Aqueous samples (including leachates) should be analyzed as soon as possible;
however, samples may be held in the laboratory for up to 90 days from collection,
when stored at ≤ -20 °C and protected from the light. When stored at 0 - 6 °C and
protected from the light, aqueous samples may be held for up to 28 days, with the
caveat that issues were observed with certain perfluorooctane sulfonamide ethanols
and perfluorooctane sulfonamidoacetic acids after 7 days. These issues are more
likely to elevate the observed concentrations of other PFAS compounds via the
transformation of these precursors if they are present in the sample.

The commenting authors noted that Section 8.2.3 states that samples must be stored at ≤ -20 °C, but then this
section goes on to provide other thermal preservation options. It is recommended that there be consistent
requirements between Sections 8.2.3 and 8.5.1. Given the caveat for the behavior of certain compounds which
may be present, the document should include details on when a holding time of 7 days for 0 - 6 °C should be
applied. Specifically, how is it known that transformations will not occur soon after collection and/or during
shipping at 0 - 6 °C such that these transformations have already taken place when the samples arrive at the
laboratory? Holding-time studies are clearly needed in consideration of these statements regarding potential
transformations.

8.5.2

Solid samples (soils and sediments) and tissue samples may be held for up to 90
days, if stored by the laboratory in the dark at either 0 - 6 °C or ≤ -20 °C, with the
caveat that samples may need to be extracted as soon as possible if NFDHA is an
important analyte

As a question, if the holding time is the same whether at 0 - 6 °C or ≤ -20 °C, why does Section 8.3.2 state that
samples must be stored at ≤ -20 °C at the laboratory? How does/will the laboratory determine whether NFDHA
is an important analyte? What is the definition of as soon as possible with regard to the stated holding time? Is
there also a reason that the transformation possibilities described in Section 8.5.1 do not apply to solid
samples? Holding-time studies are clearly needed in consideration of the statements regarding potential
transformations made in this document.

8.5.3

Biosolids samples may be held for up to 90 days, if stored by the laboratory in the
dark at 0 - 6 °C or at -20 °C. Because microbiological activity in biosolids samples at
0 - 6°C may lead to production of gases which may cause the sample to be expelled
from the container when it is opened, as well as producing noxious odors, EPA
recommends that samples be frozen if they need to be stored for more than a few
days before extraction.

The commenting authors suggest that the passage be changed to, "Biosolids samples may be held for up to
90 days, if stored by the laboratory in the dark at < 6 °C, or, preferably at ≤ -20 °C." If the holding time is the
same whether at 0 - 6 °C or ≤ -20 °C, why does Section 8.4.3 state that samples must be stored at ≤ -20 °C at
the laboratory? Holding-time studies are clearly needed in consideration of the statements regarding potential
transformations made in this document.

8.5.4

"Store sample extracts in the dark at less than 0 - 4°C until analyzed. If stored in the
dark at less than 0 - 4 °C…"

The commenting authors noted that the requirement to have a temperature below a range is confusing. It is
unclear whether the intention is to store at less than 0 °C or between 0 °C and 4 °C. It is recommended that
the passage be changed to, "If stored in the dark at < 4 °C, sample extracts may be stored for up to 90 days,
with the caveat that issues were observed for some ether sulfonates after 28 days." The confusion that exists
in the way the document is currently written for sample extract storage will result in mishandling, and at least
variable handling of extracts and data-comparability issues.
As indicated previously and for consistency with other US EPA programs and the routine practice within
commercial laboratories of storage temperatures being 0 – 6 °C, US EPA should consider specifying storage
temperatures of 0 – 6 °C rather than 4 °C.

8.5.4

"...sample extracts may be stored for up to 90 days, with the caveat that issues were
observed for some ether sulfonates after 28 days. These issues may elevate the
observed concentrations of the ether sulfonates in the extract over time. Samples
may need to be extracted as soon as possible if NFDHA is an important analyte."

The commenting authors noted that the document does not provide an indication of which specific ether
sulfonates require a 28-day holding time. The extraction holding time should be updated to 28 days from
collection or the document should include a specific listing of ether sulfonates that require a 28-day extraction
holding time in the draft document.
As final questions relating to this section, how will the laboratory determine whether ether sulfonates or
NFDHA are important analytes and or likely to be present in the samples? Also, what is the definition of as
soon as possible with regard to holding time?
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Quality Control

The commenting authors note that the QC section does not include a measure of precision, beyond
program-specific field replicates. The US EPA should consider the inclusion of either a sample or OPR
duplicate analyses such that an appropriate measure of laboratory precision included when the draft method is
posted for comment.

In recognition of advances that are occurring in analytical technology, and to
overcome matrix interferences, the laboratory is permitted certain options to improve
separations or lower the costs of measurements. These options include alternative
extraction, concentration, and cleanup procedures, and changes in sample volumes,
columns, and detectors. Alternative determinative techniques and changes that
degrade method performance, are not allowed without prior review and approval.

The commenting authors are of the opinion that allowing laboratories to perform alternative extractions and/or
cleanups may degrade (or improve) method performance; however, the protocol described in this, and
subsequent sections of the document does not address extraction efficiency and cleanup performance in
actual sample matrices. Spike recoveries measured from spiking a “clean” reference matrix or spiking the
sample are not reliable indicators of extraction or cleanup performance in the natural matrix. The draft method
should require demonstrations of equivalency on samples of the natural matrix be performed prior to adopting
alternative extractions and/or cleanups.

9.1.4

The laboratory must spike all samples with isotopically labeled compounds to
monitor method performance. This test is described in Section 9.3. When results of
these spikes indicate atypical method performance for samples, the samples are
diluted to evaluate whether the performance issue is caused by the sample matrix.
Procedures for dilution are given in Section 15.3.

See comments to Section 15.3.2.

9.2.2

The minimum level of quantification (ML) is then calculated by multiplying the MDL
by 3.18 and rounding the result to the nearest 1, 2 or 5 x 10n, where n is zero or an
integer. Example matrix-specific detection limits are listed in Table 6.

The commenting authors noted that the MLs reported on Table 6 (albeit stated as examples) appear to be
based on the lowest-level initial calibration standard from Table 4, assuming a final sample extract volume of
4 mL (see comment on Section 7.3.4) and not based on the method of calculating the ML from the MDL as
stated here. In several cases on Table 4, the MLs are values less than 3.18 times the MDL (e.g., some of the
FTSs and NFDHA in water). In one case, the MDL is actually greater than the ML (NMeFOSE in tissue). As
the values on Table 6 are based on the single-laboratory validation study, such discrepancies require
resolution and should be aligned with the method of calculating the ML from the MDL as stated in
Section 9.2.2.

The recovery of each isotopically labeled compound must be within the limits in
Tables 9 and 10 (once the tables are finalized). If the recovery of any compound falls
outside of these limits, method performance is unacceptable for that compound in
that sample. Additional cleanup procedures must then be employed to attempt to
bring the recovery within the normal range. If the recovery cannot be brought within
the normal range after all cleanup procedures have been employed, water samples
are diluted, and smaller amounts of soils, biosolids, sediments, and other matrices
are prepared and analyzed, per Section 15.3.

The commenting authors question what additional cleanups can be employed as the cleanups listed in this
document are already required. Any additional optional cleanups should be called out in the draft method as
commercial laboratory sample analysis will not likely engage in an ongoing research project.

9.1.2 (similar text in 1.5
and 9.1.2.1)

9.3.3 (similar in 15.3.2)

The commenting authors also noted that an EIS can be out of limits such that that failure will not impact
sample results as the EIS is quantitated with the NIS, most of which do not co-elute with the EIS (so will have
different potential for interference between the NIS and EIS). Instead of relying on EIS recoveries based on
NIS results, Draft US EPA Method 1633 should include a limit on the EIS peak area of 50% to 150% of the
average of the initial calibration EIS responses, not based on NIS results as used in US EPA Method 533 and
DoD QSM 5.3 (to be adjusted for dilution factor if dilution is performed, or alternatively quantitate EIS by
external calibration). Please refer to Table 1 Attachment 1 for additional discussion on this issue.
At least for non-NPDES work, the US EPA should also consider changing the corrective action to repeating
the analysis and/or re-extraction (with a smaller volume if applicable due to high concentration of the
associated PFAS or if there is evidence that chromatographic interference is present for the impacted EIS). If a
matrix effect is confirmed, then the laboratory can report the data with an appropriate qualifier.

Environmental Standards, Inc. www.envstd.com

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft Method 1633

Section Number

Sentence/Item

Assessment/Comment

9.4.1

After the analysis of 30 samples of a given matrix type (water, soil, biosolids, tissues,
etc.) for which the isotopically labeled compounds pass the tests in Section 9.3,
compute the R and the standard deviation of the percent recovery (SR) for the
isotopically labeled compounds only.

It is not clear to the commenting authors the intent of the requirement to utilize only the recoveries for the
isotopically labeled compounds that pass the requirements; this seems unacceptable. Instead, the laboratory
should be required to utilize all recoveries, pass or not, to obtain a realistic understanding of the laboratory
performance. The requirement to utilize only the recoveries for the isotopically labeled compounds that pass
the requirements in Section 9.3 (including recovery criteria on Tables 9 and 10) will result in the laboratory
mis-representing their performance and likely result in additional qualified data being reported, due to
unreasonably (and unrealistically) tight statistical limits. The commenting authors believe it would be
appropriate to provide reasonable windows such that the determined limits cannot be wider than and use all
recoveries (and standard deviations) measured by the laboratory in the draft method.

9.4.2

Update the accuracy assessment for each isotopically labeled compound in each
matrix on a regular basis (e.g., after each five to ten new measurements).

The commenting authors believe that the frequency of "five to ten new measurements" for updating the
accuracy assessment limits will be an undue burden on the commercial laboratory community and will result in
notably variable limits being reported by the laboratory for the recoveries. This will likely cause issues with
attempting to ascertain a consistent evaluation of data quality. Specifically, the limits may potentially change
too frequently (albeit slightly) and be difficult for the laboratory to track appropriately and react in the event of
failures.

10.1 and 10.1.5.2

This mass calibration must be performed at least annually to maintain instrument
sensitivity and stability.

It is unclear to the commenting authors if the intent of these requirements is the same; to perform mass
calibration or to check mass calibration at least annually. Nonetheless, the recommended frequency of
checking the mass calibration should be included in Section 10.1.5.2 in draft method.

Check the mass calibration by measuring the amount of peak drift from the exacted
masses. If the peak apex has shifted more than approximately 0.1 Da. Then the
instrument will need to be recalibrated following the manufacturers’ instructions.
10.1.1

During the development of this method, instrumental parameters were optimized for
the precursor and product ions listed on Table 2. Product ions other than those listed
may be selected; however, the use of ions with lower mass or common ions that
may not provide sufficient discrimination between analytes of interest and co-eluting
interferences must be avoided.

The commenting authors question if all branched isomers (for analytes with quantitative or qualitative
branched isomer standards) were considered with regard to the product ions selected. Some of the product
ions listed have been shown not to be present (or to have a very low response) for some branched isomers
due to the differences in structural properties relative to the linear isomer. If all branched isomers were not
considered the document should acknowledge and/or address this issue.

10.1.4.2

Scan the MS/MS over the mass range from 20 to 3000 atomic mass units (amu) (or
Daltons [DA]).

The commenting authors suggest that “scan the MS/MS” be replaced with “scan the MS” since MS/MS
suggests performing an actual tandem MS analysis.

10.1.4.3

If peaks in this range are missing or not correctly identified, adjust the MS/MS, and
repeat the test. Only after the MS/MS is properly calibrated may standards, blanks,
and samples be analyzed.

The commenting authors suggest that the references to “MS/MS” be replaced with “MS” for the same reason
as the comment for Section 10.1.4.2.

10.2.1

The chromatographic conditions should be optimized for compound separation and
sensitivity.

The commenting authors believe the document needs to address linear and branched isomer chromatographic
resolution. At a minimum the pending draft method should provide a chromatographic separation requirement
such as 50% separation between PFOS monomethyl and linear isomer peaks (see comment on Section
10.2.2.3).

10.2.2

Retention time calibration

The commenting authors recommend the use of relative retention time (RRT) relative to the EIS (and to the
NIS for the EIS) rather than solely retention time (RT). RT can be acceptably used for NIS calibration.
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10.2.2.3

All branched isomer peaks identified in either the calibration standard or the
qualitative (technical grade) standard must fall within in the retention time window for
that analyte.

The commenting authors note that the document does not include any chromatographic separation criteria
with regard to branched and linear isomer peaks. Requirements for chromatographic resolution and separation
are highly recommended for greater comparability of data (e.g., parties taking split samples) amongst
commercial laboratories. See comment for Section 10.2.1
For example, for analytes that currently only have linear isomer standards available, the commenting authors
have noted poor comparability between laboratories where one laboratory observes little to no separation
between the branched and linear isomers for the known standards (e.g., PFOS) and the other laboratory has
good separation (e.g., poor comparability has been observed between laboratories for PFHpA when one
laboratory observed only one peak for branched and linear PFOS and another laboratory observed multiple
peaks. For the laboratory with multiple PFOS peaks, a large, non-integrated peak was observed before the
linear PFHpA peak that was not observed for the laboratory that did not observe multiple peaks for PFOS).
Until branched isomer standards become available for every target PFAS, this type of discrepancy will be
observed between laboratories achieving different levels (or little to no) of isomer separation.

10.2.2.3

All branched isomer peaks identified in either the calibration standard or the
qualitative (technical grade) standard must fall within in the retention time window for
that analyte.

It is not specifically stated whether the RT window for branched isomer peaks is also to be within 0.4 minutes
of the predicted time for the analyte. Maintaining the requirement of a 0.4-minute RT limit (or similar limit) is
recommended. In any event, the limit should be specified in Section 10.2.2.3.

For all method analytes with exact corresponding isotopically labeled analogs,
method analytes must elute within 0.1 minutes of the associated EIS.

This RT window seems very wide for linear isomers by isotope dilution. The commenting authors suggest
using one window for branched isomers and a tighter window for the peak containing the linear isomer (a
window more comparable to that in US EPA Method 1613 or US EPA Method 1668C) and using the RRT
criteria. Also, a similar RRT window should be required for analytes by non-isotope dilution EIS and for the EIS
relative to the NIS.

10.3

Initial calibration is performed using a series of at least six solutions, with at least five
of the six calibration standards being within the quantification.

It appears that this sentence missing a word at the end (e.g., quantification range). The calibration should also
include the requirement that the lowest standard is at or below the LOQ as stated in Section 7.3.4.

10.3

Calibration is verified with a calibration verification (CV) standard at least once every
ten field samples or less, by analysis of a mid-level calibration solution.

It is recommended to strike "or less," as it is redundant to "at least," and could be misinterpreted to mean that
the CV frequency is less than 1 per 10 field samples.

10.3

Calibration is verified with a calibration verification (CV) standard at least once every
ten field samples or less, by analysis of a mid-level calibration solution.

The commenting authors suggest “every ten field samples” be replaced with every ten injections, the point
being QC samples and other checks should be included in the 1:10 CV count.

10.3.1

Each LC-MS/MS system must be calibrated whenever the laboratory takes
corrective action that might change or affect the initial calibration criteria, or if either
the CV or Instrument Sensitivity Check (ISC) acceptance criteria have not been met.

The commenting authors suggest that the word "corrective" be stricken because the laboratory could make
changes that affect instrument performance that are preventive rather than corrective or may make such
changes as a matter of routine maintenance.

10.2.2.4 and 14.4.1 (and
similar in 15.1.2)
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10.3.3.1 (similar in 7.3.4
and 14.2)

Sufficient instrument sensitivity is established if a signal-to-noise ratio ≥ 3:1 can be
achieved when analyzing the lowest concentration standard within the quantitation
range that the laboratory includes in its assessment of calibration linearity (Table 4).

Is this signal-to-noise criteria required for both quantitative and confirmation ion transitions? The document
does not indicate whether the signal-to-noise ratio is applied to all ions monitored or just the quantitation ions.
It is the commenting authors’ opinion that there should be separate criteria for quantitative ion transition vs.
confirmation ion transition, especially given some of the typical ion ratios given on Table 2 (e.g., PFOSA with a
typical ratio of 47). For quantitation, the signal-to-noise ratio should be at least ≥ 10:1 such that instrument
noise has < 10% impact on integration. In fact, it is ideal if the signal-to-noise ratio criteria be even higher
given that calibration standards are not extracted, while samples associated with the calibration are extracted
and are likely to have extraction loss and therefore, have a lower response at a similar concentration to the
lowest quantitative calibration standard.
The commenting authors also note that there needs to be signal-to-noise criteria for EIS and NIS in calibration
standards that are high enough to have allowance for extraction loss (taking into account the lowest %R limit
on Table 9), allowable dilution (up to 10×), and instrument sensitivity as reflected by NIS response (as low as
50% per Section 14.9).

10.3.3.2 Note

Other calculation approaches may be used, such as linear regression or non-linear
regression based on the capability of the data system used by the laboratory.

The document does not include guidance for the calibration regressions that can be utilized. The commenting
authors suggest that the document be updated and include guidance for the calibration regressions in order to
foster consistency in the data generated between commercial laboratories.

10.3.3.2 Note

Other calculation approaches may be used, such as linear regression or non-linear
regression based on the capability of the data system used by the laboratory.

Many commercial laboratories force linear and/or non-linear regression curves through zero as per the
US EPA drinking water methods for PFAS (i.e., US EPA Methods 537, 537.1, and 533). Please clarify in the
draft method whether calibration curves being forced through zero will be acceptable.

10.3.3.3

Instrument Linearity

The commenting authors suggest including the criteria of 70-130% for each individual analyte in each
individual standard when refitting each analyte into the calibration model. The approaches listed in the
document can still result in poor accuracy at individual concentration levels.

10.3.3.3

"Option 1: Calculate the relative standard deviation (RSD)…"

The equation to be utilized for the generation of the RSD was not included in the document. All equations to be
utilized should be provided in the document.
The document specifies six initial calibration standards; however, additional standards may be run as
presented in Section 10.3 Note. In the commenting authors’ opinion, the text should be updated to say,
“Calculate the relative standard deviation (RSD) of the RR or RF values for each native compound and
isotopically labeled compound utilizing all initial calibration standards analyzed.”

10.3.3.3

"Option 2: Calculate the relative standard error (RSE) of the six initial calibration
standards for each native compound and isotopically labeled compound. The RSE
for all method analytes must be ≤ 20% to establish instrument linearity."

The equation to be utilized for the generation of the RSE was not included in the document. All equations to be
utilized should be provided in the document.
The document specifies six initial calibration standards; however, additional standards may be run as
presented in Section 10.3 Note. In the commenting authors’ opinion, the text should be updated to say,
“Calculate the relative standard error (RSE) for each native compound and isotopically labeled compound
utilizing all initial calibration standards analyzed.”

10.3.4

If the instrument sensitivity or the instrument linearity criteria for initial calibration are
not met, inspect the system for problems and take corrective actions to achieve the
criteria.
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11.0

For aqueous samples that contain particles and solid samples, percent solids are
determined using the procedures in Section 11.1.

As written, the assumption appears to be that the particles in the aqueous samples are the intended matrix for
analysis and not the aqueous phase of the sample. As written, the sample owner/investigator will likely not be
consulted to allow for a resampling if the actual target matrix of the project was the aqueous phase (or the
separation and extraction/analysis as two samples). The commenting authors suggest that the document be
revised to include consideration of project goals and sample owner/investigator consultation prior to
proceeding.

11.0

This section describes the sample preparation procedures for aqueous samples with
< 50 mg solids (Section 11.2), solid (soil, sediment or biosolid) samples (Section
11.3) and tissue samples (Section 11.4).

The commenting authors recommend the phrase, "in the volume to be extracted" after "< 50 mg" be added to
the document.

11.0 Note

It is highly recommended that the laboratory pre-screens all samples prior to
performing the analysis (see Appendix A). For aqueous samples, use the secondary
container provided for percent solids to perform the pre-screening. If high levels of
PFAS are present in the sample, a lower volume is required for analysis.

If pre-screening is to be used, additional guidance is needed regarding the targeted sample volume to be used
based on screening results. For example, while individual analytes may be at high concentrations, it is not
likely that all target PFAS would be at high concentrations; the volume targeted should allow for some analytes
to be reported from an undiluted analysis and the highest target analytes to be quantitated from a secondary
extract dilution. The targeted sample volumes based on only the highest target PFAS, will result in higher
reported MLs for the other PFAS, which may not be sufficient for demonstrating compliance.

11.0 Note

The laboratory may subsample the aqueous samples as described in Appendix B;
however, subsampling must meet project-specific requirements.

Appendix B limits subsampling to 60 mL or less, which may not meet project requirements. There should be
additional flexibility allowed (i.e., use of alternative volumes) when the draft method is published. Additionally,
if samples require freezing per Section 8.2.3, additional text should be added that specify that samples need to
be thawed prior to subsampling per Appendix B.

11.0 Note

The laboratory must notify the client before proceeding with subsampling.

As a commentary and suggested alternate/additional language is not offered, many clients will not likely have
the knowledge to determine what to do if the laboratory notifies them regarding the need for subsampling.
See Comments on Section 8.2.1 Note.

11.0 Note

Once the laboratory becomes familiar with the levels of PFAS in the samples for
their clients, the samples should be collected in the appropriate sample container
size to avoid subsampling.

As a commentary and suggested alternate/additional language, this could potentially mean that different sized
containers are used at different locations within the same site, with a need for close tracking between the
laboratory personnel and field collection personnel. This might not be practical for large site investigations but
may be more practical in the case of NPDES permits.
See Comments on Section 8.2.1 Note.

11.1

Determination of percent solids

This measures the concentration of suspended solids in 10 mL of sample. The draft method needs to describe
how the 10 mL sample result will be used to determine the total suspended solids in a sample prior to
preparation as the sample volume will only be measured once the extraction has started. Specifically, the
commenting authors question if the calculation will be performed using the nominal sample volume (e.g.,
500 mL such that this value will be multiplied by 50 to determine if the sample has > 50 mg suspended
solids?)

11.1.1.1

"Determination of percent suspended solids…"

The document is not clear whether all aqueous samples must undergo this percent suspended solids
evaluation or just samples that have visible suspended solids. If all aqueous samples are to undergo this
process, there will be a negative impact on reporting data turnaround time and most likely increased costs.

11.1.1.1

"Determination of percent suspended solids…"

As mass difference determinations are required to be reported to three significant figures, it appears to the
commenting authors that multiple heating/desiccating (to demonstrate constant mass measurements) may be
appropriate.
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11.2

"Smaller sample volumes may be analyzed for samples containing solids greater
than specified for this method…"

This statement does not match with Section 11.0. It is suggested that Section 11.0 be modified to allow the
reduced sample volume in compliance with Appendix B.

11.2

This method is applicable to aqueous samples containing up to 50 mg of suspended
solids per sample. The procedure requires the preparation of the entire sample.
Smaller sample volumes may be analyzed for samples containing solids greater than
specified for this method, or when unavoidable due to high level of PFAS; however,
subsampling should be avoided whenever possible.

It is the commenting authors’ understanding that this passage is intended for the field sampler to collect a
smaller volume of sample if > 50 mg of suspended solids are present in the sample (with a typical volume of
500 mL per Section 8.2.1 translating to samples > 100 mg/L in suspended solids); however, the presence of
this level of suspended solids may not be known during project planning stages and/or could be unexpected
by the sample owner/investigator. In other words, the sample owner/investigator may not have the
appropriately sized container or may not have the ability to judge the appropriately sized container. As such, it
is likely that commercial laboratories may routinely receive samples (especially for wastewater) in excess of
this 50 mg suspended solids decision point and they will need guidance on how to proceed, especially if
sample recollection by the sample owner/investigator is not an option.
The commenting authors suggest that the Agency consider including an option that allows the laboratory to
centrifuge the sample, extract the aqueous and solid portions separately, and then combine the sample
extracts prior to analysis. This procedure should include the following guidance:
•

11.2

Typical sample size is 500 mL; however, sample size may be up to 1000 mL. The
sample is to be analyzed in its entirety and should not be filtered. Leachate samples
are analyzed using a 100-mL sample volume. Therefore, they must not be included
in the same sample preparation batch as aqueous samples analyzed which are
analyzed using 500-mL sample volumes.

The sample should be centrifuged, and the aqueous and solid portions separated after addition of the
EIS solution and the pH adjustment of the aqueous sample, if needed (after the step in Section 11.2.5).
• The QC samples (method blank and OPRs) should be made to be representative of these types of
samples and taken through all the steps with the samples (including centrifuging and separation).
• The sample bottle should be rinsed as part of the SPE and cleanup for the aqueous portion (as in
Section 12.2.2).
• The sample volume in its entirety should be determined using the procedure for aqueous samples (i.e.,
the difference in bottle weight before and after extraction).
• As the solid sample extraction will not require a weight determination or the addition of additional EIS,
the solid sample extraction will begin with the step in Section 11.3.4.
• Aqueous sample extraction will proceed through 12.2.3 and solid sample extraction through 12.3.3. At
this point, the extracts will be combined and concentrated (per the note at the beginning of
Section 12.2).
The commenting authors interpret this section to indicate that 100-mL leachate samples must not be included
in the same preparation batch as 500-mL aqueous samples solely due to the difference in sample volume.
Intuitively, there may be other reasons for the laboratory to use different sample volumes. (e.g., differences in
PFAS levels, or solids content, and even the fact that up to a 1000-mL sample volume could be used). The
commenting authors suggest that US EPA add further guidance on how much variation in sample volume
within the same preparation batch is allowed given this statement.

11.2.3, 11.3.2, and
11.4.2 Note

If matrix spikes are required for a specific project, spike the field sample bottles
MS/MSDs should not be optional given the number of analytes (16 of 40) that are not quantitated by isotope
designated for use as MS/MSD samples with native standard solution (Section 7.3.3) dilution and that without an MS/MSD (as the commenting authors noted previously), there are no other
at a concentration 3 to 5 times the background concentration determined during
measures of laboratory precision required in the document as currently drafted.
screening of the unspiked sample.

11.2.3, 11.3.2, and
11.4.2 Note

If matrix spikes are required for a specific project, spike the field sample bottles
designated for use as MS/MSD samples with native standard solution (Section 7.3.3)
at a concentration 3 to 5 times the background concentration determined during
screening of the unspiked sample.
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The concentrations used for matrix spiking could vary greatly if spiking is based on 3 to 5 times the
background concentrations which are determined during sample screening. The commenting authors question
how it will be possible for laboratory recovery limits to be properly derived if the matrix spiking concentrations
could vary widely?
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Sentence/Item

Assessment/Comment

11.2.3

Spike one OPR sample with native standard solution (Section 7.3.3) at 2× the LOQ
(LLOPR). This aliquot will serve to verify the LOQ.

The commenting authors maintain that spiking an OPR at 2× the LOQ does not verify the LOQ. It verifies
2× the LOQ. To verify the LOQ this spike must be performed at 1× the LOQ and meet the qualitative criteria.

11.2.5

Check that the pH is 6.5 ± 0.5.

The commenting authors recommend that the draft method specify that the pH should be checked by
withdrawing a sample aliquot rather than inserting pH paper or an electrode directly into the sample to
minimize the potential for sample contamination.

Remove rocks, invertebrates, and foreign objects.

Not to be trivial, but is it the intent that vertebrates be included in the extraction?

Small amounts of reagent free water used for method blanks (10% of sample weight
or less) can be added to unusually dry samples. This is an option, not a requirement.

If water is added to samples, an equivalent volume of water should also be added to the associated method
blank. This text should be revised to be a requirement to correspond with Section 11.3.2.

Because biosolids samples are analyzed with a 0.5-g sample, they must not be
included in the same sample preparation batch as solid samples analyzed with 5-g
sample masses.

The commenting authors interpret this section to indicate that 0.5-g biosolids samples must not be included in
the same preparation batch as 5-g sample masses solely due to the difference in sample volume. Intuitively,
there may be other reasons for the laboratory to use different sample masses (e.g., differences in expected
PFAS levels). The commenting authors suggest that the US EPA add further guidance on how much variation
in sample mass within the same preparation batch is allowed given this statement.

"...mix by occasional hand shaking for no more than five minutes…"

It appears to the commenting authors that these passages do not include a minimum shake time for the
cleanup. It is suggested that the US EPA update the document to provide a time range, for the hand-shaking
step of the cleanup.

Check the pH is 6.5+0.5 and adjust as necessary with 50% formic acid (Section
7.1.13.3) or 30% ammonium hydroxide (or with 5% formic acid [Section 7.1.13.3]
and 3% aqueous ammonium hydroxide [Section 7.1.6.2].

It appears the section citation at the end of the sentence should be Section 7.1.6 as Section 7.1.6.2 is not
included in the document.

11.4

The tissue sample processing section refers to dissection and grinding but does not
reference maceration.

Maceration is a common tissue preparation technique, and it is suggested that the US EPA add reference to
tissue maceration.

11.4

The tissue sample processing section makes no reference to homogenization
blanks.

Introduction of method blanks only after homogenization, with no homogenization method blanks is insufficient
to assess contamination that may occur during processing. The commenting authors recommend including the
requirement to prepare homogenization method blanks with each batch of tissue samples prepared.

"...place tubes on a variable speed mixing table…"

The commenting authors noted that that this section does not provide a specification for the speed of the
mixing table required for the sample extraction. The speed of the mixing table may impact the extraction
efficiency and as such a speed range/criteria needs to be specified in the draft method.

Carbon cleanup is required. Carbon cleanup may remove analytes if the sample has
a very low organic carbon content (this is unusual for non-drinking water
environmental samples). This will be apparent if the isotope dilution standard
recoveries are significantly higher on the reanalysis. If the laboratory can
demonstrate that the carbon cleanup is detrimental to the sample analysis (by
comparing results when skipping the carbon cleanup during reanalysis), then the
carbon cleanup may be skipped for that specific sample.

As noted by the commenting authors, carbon cleanup may actually be detrimental to some samples. In order
to determine that carbon cleanup is not necessary for a single sample, the laboratory has to extract and
analyze that sample both ways and compare the two analyses. This approach is not realistic for a large site
investigation in a production laboratory setting. It also means that it is necessary to submit extra volume for
aqueous analyses in addition to the volume needed for percent solids and the volume needed for prescreening. The commenting authors suggest that additional guidance is needed in the draft method as the
laboratory will likely not analyze that sample both ways (viz., with and without carbon cleanup) and will end up
reporting results that are negatively impacted by automatically defaulting to performing carbon cleanup.

11.3
11.3 Note
11.3.1

11.3.7 and 11.4.7

11.3.10

11.4.4

12.0 Note

Environmental Standards, Inc. www.envstd.com

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft Method 1633

Section Number
12.2, 12.3, and 12.4

Sentence/Item
“Extract Concentration”

Assessment/Comment
As noted in Section 12.2, the only sample extract concentration that was included in the document occurs
when two SPE cartridges are used for an aqueous sample extraction.
The commenting authors suggest that the document be updated to include extract concentration utilizing low
temperature (e.g., 30°C) and low flow nitrogen (e.g., 1 mL/min) to an extract volume of approximately 1 mL. In
the commenting authors’ opinion, the extract concentration will improve sensitivity and allow for reduced initial
sample volumes.

12.2 Note

This concentration step is only applicable to situations where two SPE cartridges
were eluted, each with 5 mL of elution solvent.

Concentration is only required for samples where two SPE cartridges are necessary when the first one clogs,
which will not be for every sample in the batch. The commenting authors suggest that guidance on the QC for
this step needs to be added as the method blank and OPRs will likely not undergo concentration. Specifically,
it appears to the commenting authors that sample(s) that underwent concentration will not be represented by
the batch QC which is a concern because losses can occur during concentration and not all PFAS analytes
are quantitated by isotope dilution.

Hand-shake occasionally for no more than 5 minutes.

The commenting authors noted that that this section does not include a minimum shake time for the cleanup.
The draft method should be updated to provide a time range for the hand-shaking step of the cleanup.

12.2.4, 12.3.3, and
12.4.3

Cap the collection tube containing the remaining extract and store at 0 - 4 °C.

As indicated previously and for consistency with other US EPA programs and the routine practice within
commercial laboratories of storage temperatures being 0 – 6 °C, US EPA should consider specifying storage
temperatures of 0 – 6 °C rather than 4 °C.

12.2.4, 12.3.3, and
12.4.3

Cap the collection tube containing the remaining extract and store at 0 - 4 °C.

Several places in the document state the requirement to keep samples protected from light. If the concern
relates to photodegradation in samples the commenting authors note that polypropylene is not a UV absorber,
and the same concern would exist for sample extracts.

13.1

Perform mass calibration (Section 10.1), establish the operating conditions
(Section 10.2), and perform an initial calibration (Section 10.3) prior to analyzing
samples.

Section 13.1 seems to imply that mass calibration must be run with each sequence of samples analyzed.
Section 10.1 and Table 7 indicate that mass calibration must be performed at a minimum frequency of
annually. The commenting authors suggest that the text be updated to “Perform mass calibration, establish the
operating conditions, and perform an initial calibration (at the frequencies and requirements in Section 10.1,
10.2, and 10.3, respectively) prior to analyzing samples.”

13.2

Only after all performance criteria are met may blanks, MDLs, IPRs/OPRs, and
samples be analyzed.

The commenting authors question if the performance criteria being referenced here also relates to instrument
analysis (e.g., mass calibration and verification and initial calibration and verification.) It is noted that
performance criteria for IPRs and MDLs (Section 9.2) will also have to be met prior to analysis of blanks,
OPRs, and samples.

Samples (10 or fewer)

The document does not indicate specifically if dilutions, reanalyses, or QC samples would be counted as
separate samples. As noted for Section 10.3, the commenting authors suggest “every ten field samples” be
replaced with every ten injections, the point being QC samples and other checks should be included in the
1:10 CV count.

If the analytes that exceed the calibration range in the original analysis are known to
not be of concern for the specific project (e.g., are not listed in a discharge permit),
then the laboratory may consult with the client regarding the possibility of reporting
that sample from the undiluted analysis.

The commenting authors note that distinction should be made between analytes that are simply over the
calibration range vs. those that saturate the detector. The US EPA should consider adding language regarding
that distinction.

12.2.3 (similar in 11.3.7
and 11.4.7)

13.3 (items 10 and 13)

13.4 Note
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14.2

The signal-to-noise ratio of the ISC standard (Section 7.3.4) must be greater than or
equal to 3:1. If the requirements cannot be met, the problem must be corrected
before analyses can proceed.

Please see the commenting authors comments on Section 10.3.3.1. This standard defines the lower end of the
calibration range and should, therefore, be subject to a higher signal-to-noise criteria than that required for
analyte identification in samples. The concentrations of the ISC are to set the LOQ. Specifically there should
be a minimum of a 10:1 signal-to-noise ratio for standards at the LOQ. Highly inaccurate integrations can
occur in the presence of chromatographic and non-chromatographic noise encountered in the analysis of
investigative samples. The commenting authors believe that this approach can easily result in an
overstatement of the quantitative robustness of the method for PFAS target analytes reported at the LOQ.

14.2

The signal-to-noise ratio of the ISC standard (Section 7.3.4) must be greater than or
equal to 3:1. If the requirements cannot be met, the problem must be corrected
before analyses can proceed.

It is not clear to the commenting authors if this signal-to-noise ratio criteria refers to both the quantitation and
confirmation ion transitions. This ISC standard should also be required to meet the ion transition response
ratio (see comments to Section 15.1.3).

14.2 Note

An interim limit of 70-130% for 90% of the native and isotopically labeled compounds
should be used, with the other recoveries achieving 50-150%.

As this note is in the section for the Instrument sensitivity check, the commenting authors assume that these
recovery limits apply to this standard; however, it is noted that recovery limits are not stated elsewhere in the
method. Additionally, it seems appropriate that method required criteria should not be included as a narrative
enhancement note, but instead be a citable section of the draft method. Finally, the commenting authors
suggest the US EPA adopt the U.S. Department of Defense’s (DoD’s) requirement of 70-130%, without
exception.

14.3.3

The recovery of native and isotopically labeled compounds for the CVs must be
within 70 - 130%.

In the commenting authors’ opinion, with a calibrated system under proper control, the recovery of native
compounds quantitated by isotope dilution can easily meet a tighter criterion. Accordingly, it is recommended
that a criterion of 80-120% be included in the draft method for native compounds quantitated by isotope
dilution.

14.3.4

If the CV criterion in Section 14.3.3 is not met, recalibrate the LC-MS/MS instrument
according to Section 10.3.

As the CV is required at the end of the sequence and samples will be bracketed by passing CVs, corrective
action should be added that includes reanalysis of samples and batch QC associated with out-of-criteria
sequence ending CVs. The commenting authors also suggest including exceptions being made for high CV
recoveries associated with not-detected sample results.

14.3.4

If the CV criterion in Section 14.3.3 is not met, recalibrate the LC-MS/MS instrument
according to Section 10.3.

The commenting authors routinely observe commercial laboratories attempting an additional (and even more)
CV shot before recalibration occurs. The US EPA should consider including language in the draft method
regarding circumstances that would allow a second CV shot confirming the recovery failure(s) before
recalibrating the LC-MS/MS instrument according to Section 10.3.

For all method analytes with exact corresponding isotopically labeled analogs,
method analytes must elute within ± 0.1 minutes of the associated EIS.

In the commenting authors’ opinion, the requirement of ± 0.1 minutes or ± 6 seconds between the EIS and
corresponding isotopically labeled analogs is excessive. US EPA Method 1613 Table 2 requires remarkably
tighter RRTs between the native and labeled isomers. The US EPA should consider tightening the RT
requirement (e.g., ± 0.01 minutes) in the draft method.

The retention times of each native and isotopically labeled compound must be within
± 0.4 minutes of the ICAL or CV used to establish the RT windows for the samples
and batch QC.

The commenting authors suggest that the US EPA consider the use of RRT criteria rather than absolute RT
(with the exception of the NIS). In addition, the commenting authors suggest that the US EPA then center the
RRT windows to the calibration verification RRTs using a tighter window appropriate for RRT.

Ongoing precision and recovery (OPR)

The commenting authors question if this section is applicable to both traditional mid-level OPR and low-level
OPR (LLOPR). In Sections 11.2.3, 11.3.2, and 11.4.2, it is noted that the LLOPR will serve to verify the LOQ
whereas the mid-level OPR will serve as the traditional OPR. It is noted in this regard that separate criteria for
the LLOPR is not provided in the document; therefore, it is assumed that it must meet the criteria listed in this
section. Clarification on this point should be included in the draft method.

14.4.1 and 15.1.2

14.4.2

14.5 (with 11.2.3, 11.3.2,
and 11.4.2)

Environmental Standards, Inc. www.envstd.com

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft Method 1633

Section Number

Sentence/Item

Assessment/Comment

14.5.1

After verification, analyze the extract of the OPR (Sections 12.2.4, 12.3.3, and
12.4.3) prior to analysis of samples from the same batch to ensure the analytical
process is under control.

14.5.3

In this event, correct the problem, re-prepare, extract, and clean up the sample batch This text implies that the associated samples and method blank would not need to be prepared with the repeat
and repeat the ongoing precision and recovery test.
extraction of the OPR. In the commenting authors’ opinion, it is important that the samples and OPR standards
are prepared during the same preparation event; therefore, it is recommended that the US EPA consider
requiring the entire preparation batch be re-extracted in the event of an OPR failure.

14.5.4

If desired, add results that pass the specifications in Section 14.5.3 to initial and
previous ongoing data for each compound in each matrix. Update QC charts to form
a graphic representation of continued laboratory performance. Develop a statement
of laboratory accuracy for each compound in each matrix type by calculating the
average percent recovery (R) and the standard deviation of percent recovery (SR).
Express the accuracy as a recovery interval from R - 2SR to R + 2SR. For example,
if R = 95% and SR = 5%, the accuracy is 85 to 105%.

In the commenting authors’ opinion, all results (including QC failures) should be used for determining
variability of the method. Application of statistical outlier tests are the appropriate method for data exclusion;
therefore, it is recommended that the US EPA consider striking the phrase “that pass the specifications in
Section 14.5.3” and replacing with “for all results not excluded by statistical outlier tests (such as the
generalized extreme studentized deviate test)” in the draft method.

14.6

Instrument blank – At the beginning of the analytical sequence and after the analysis
of high concentration samples (e.g., highest calibration standard, CV), analyze an
instrument blank to ensure no instrument contamination has occurred.

The commenting authors note that further acceptance criteria other than “to ensure no instrument
contamination has occurred” is not provided in the document. Questions include is the instrument blank criteria
the same as for the method blank? What is the corrective action if acceptance criteria are not meet?
Clarification on the acceptance criteria of an “Instrument Blank” should be included in the draft method.

14.9

The QC and field sample NIS areas should be within 50 – 200% of that in the
standards.

The commenting authors note that this section is an optional instrument sensitivity check; however, it is the
only place that these criteria are listed for the NIS. Clarification should be included in the draft method such
that Table 10 be referenced for the NIS criteria as presented in Section 9.3.3.

15.1

A native or isotopically labeled compound is identified in a standard, blank, sample,
or QC sample when all of the criteria in Sections 15.1.1 through 15.1.5 are met.

There is no Section 15.1.5 in this document.

15.1.1

Peak responses must be at least three times the background noise level (S/N 3:1).

The commenting authors suggest that the draft method should specify whether this criterion apply only to the
quantitation ion or also to confirmation ions. Specifically, if these criteria do not apply to confirmation ions,
what signal-to-noise criteria/requirements apply to confirmation ions?

15.1.1

If the S/N ratio is not met due to high background noise, the laboratory must correct
the issue (e.g., perform instrument troubleshooting to check and if needed, replace,
the transfer line, column, detector, liner, filament, etc.). If the S/N ratio is not met but
the background is low, then the analyte is to be considered a non-detect.

The commenting authors question what if a target analyte is determined to be above the MDL and/or LOQ but
the signal-to-noise ratio criteria are not met? Background noise may relate to sample matrix and not transfer
line, column, detector, liner, filament, etc. Clarification should be included in the draft method that addresses
this conflict and how data should be reported.
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The commenting authors note that the text in Section 14.5.1 does not correspond to the text in Section 13.3,
which indicates that the qualitative identification standards, instrument blank, and method blank analyses
occur between the verification standard and the OPR analysis. Clarification should be included in the draft
method.
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15.1.3

For concentrations at or above the method LOQ, the total (branched and linear
isomer) quantification ion response to the total (branched and linear isomer)
confirmation ion response ratio must fall within ± 50% of the ratio observed in the
mid-point initial calibration standard. If project-specific requirements involve reporting
sample concentrations below the LOQ or ML, the response ratio must also fall within
± 50% of the ratio observed in the initial daily CV.

There are some analytes (e.g., PFOSA) that have weak secondary ion transitions that may be lost or variable
at lower concentrations (especially when considering additional reduced response due to allowable extraction
loss, instrument sensitivity loss, dilution, and the possibility of reporting to the MDL). This possibility should be
addressed in the document, especially if the quantitation ion transition quantitates above the LOQ, but the
confirmation ion is not observed (or is too variable to meet criteria) due to sensitivity loss. Is the initial daily CV
mentioned in this section referring to the Instrument Sensitivity Check (which is what would make sense based
on the fact that it is referring to when low concentrations of analytes are reported)? Even when reporting only
to the LOQ, all calibration, verification, and instrument sensitivity standards must meet the ratio requirement as
they are all within the quantitative range. The commenting authors note that the text specifies a change in the
reference standard when reporting lower concentrations from the initial calibration to the continuing verification
standard for ion response ratio evaluation. It is suggested that the rationale behind this change, if intentional,
should be provided in the draft method.

15.1.3

The response of all isomers in the quantitative standards should be used to define
ratio.

The commenting authors question exactly which quantitative standards are to be used to define the ratio.
There are several possibilities, including the average of the ratio in the initial calibration standards, the midpoint of the initial calibration or the daily calibration verification. Additionally, what if the ratio varies with
concentration level in the initial calibration? Whichever standards are to be used, the procedure for defining
this ratio need be to address in the draft method.

15.1.3

If standards (either quantitative or qualitative) are not available for purchase, only the The commenting authors note that this passage assumes that no branched isomers co-elute with the linear
linear isomer can be identified and quantitated in samples.
isomer where only linear isomer standards are available. The US EPA should note that Wellington Certificates
of Analysis for the quantitative and technical grade PFOS standards show that (on their system), the
1-methyl isomer co-elutes with the linear isomer, which could happen on other systems without a way to
establish/demonstrate that branched isomers do not co-elute with linear isomers. In addition, the amount of
separation between branched and linear isomers varies widely from laboratory to laboratory, as previously
identified in the absence of chromatographic resolution criteria. In fact, in some cases, the commenting
authors have reviewed data from accredited laboratories that have no apparent separation/resolution between
branched and linear isomers (e.g., only one peak is visible for the PFOS standard despite confirming that a
mixed branched and linear isomer standard was used). Of primary concern is the fact that the document does
not include any chromatographic resolution criteria that would ensure separation between branched and linear
isomers. Where laboratories have little to no separation between branched and linear isomers for the known
standards, there will also be little to no separation for the analytes without mixed branched/linear isomer
standards. By default, these laboratories will potentially be reporting a mix of branched and linear isomers for
all analytes. The lack of chromatographic separation requirements in this document will continue to result in
significant variation from laboratory to laboratory in cases where branched isomers are present in a sample for
an analyte that does not have a branched isomer standard. The commenting authors recommend that the
US EPA revise this statement to state, "If standards (either quantitative or qualitative) are not available for
purchase, only the peak containing the linear isomer can be identified as the analyte and quantitated in
samples" in the draft method. In addition, and as a recommendation, resolution criteria should be added to the
draft method for the known branched/linear standards so that there is better comparability amongst
laboratories for the analytes where only the linear isomer standard is currently available.

15.1.3

The ratio requirement does not apply for PFBA, PFPeA, NMeFOSE, NEtFOSE,
PFMPA, and PFMBA because suitable (not detectable or inadequate S/N)
secondary transitions are unavailable.
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There are other analytes (e.g., PFOSA) that may have a weak secondary ion transition that is lost or variable
at low concentrations/response.
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If the field sample result does not all meet the criteria stated in Sections 15.1.2
through 15.1.3, and all sample preparation avenues (e.g., extract cleanup, sample
dilution, etc.) have been exhausted, the result may only be reported with a data
qualifier alerting the data user hat the result could not be confirmed because it did
not meet the method-required criteria and therefore should be considered an
estimated value. If the criteria listed above are not met for the standards, the
laboratory must stop analysis of samples and correct the issue.

For sample results associated with an out-of-criteria ion transition ratio, the commenting authors suggest that
the DoD requirements be adopted and included in the draft method. Specifically, laboratories should repeat
the analysis using a fresh aliquot of the extract and, if the ratio confirms the initial analysis, report with an I-flag
(or other flag to acknowledge that the value is an estimate) rather than to exhaust all sample preparation
avenues.

15.2 Note

For better accuracy, PFTrDA is quantitated using the average of the areas of labeled
compounds 13C2-PFTeDA and 13C2-PFDoA.

The commenting authors question how much, if any, does using the average of the areas improve accuracy
and if this is even necessary. For PFTrDA quantitation, what is the corrective action if one EIS meets criteria
but the other doesn't? Is the corrective action only taken if the average is out of criteria? Revision or
clarification that addresses this issue should be included in the draft method.

15.3.1

If the Q1 area for any compound exceeds the calibration range of the system, dilute
a subsample of the sample extract with 0.1% acetic acid (Section 7.1.2) by a factor
no greater than 10x adjust the amount of the NIS in the diluted extract, then analyze
the diluted extract using the percent recovery of the EIS from the original analysis.

The commenting authors suggest a greater concentration of the EIS be used in order to allow for a greater
dilution factor than 10×. Even at a 10× dilution factor, some of the EIS (e.g., 13C9-PFNA and those spiked
similarly) will be below the LOQ standard for the corresponding target analyte. The current EIS spike
concentration used by many commercial laboratories allows up to a 100× dilution of the extract (which allows
for less re-extraction using smaller sample volumes). The commenting authors also suggest a minimum
signal-to-noise criterion for the EIS in samples to be considered quantitative (suggest 10:1 at minimum). The
US EPA should consider these suggested revisions in the draft method.

15.3.1

If the compound cannot be measured reliably by isotope dilution, dilute, and analyze
aqueous sample, or analyze a smaller aliquot of soil, biosolid, sediment, or tissue
sample.

The commenting authors request that this statement be clarified. In particular, does “dilute and analyze
aqueous sample” indicate dilution of the sample or the extract? If it means to dilute and re-extract the sample,
this will not remedy the situation unless a smaller sample volume is used (Appendix B could be referenced).
Also, there is a possibility that a smaller sample volume was submitted that could be used in its entirety,
instead of diluting the sample. Analyze (in this case inclusive of extraction as a re-extraction) is necessary to
use a smaller sample volume; therefore, the US EPA should revise the requirement to indicate re-extraction
and analysis in the draft method. In addition, it is suggested that the draft method be revised to allow dilutions
to be extended beyond 10×. It should also be noted that re-extraction is an added time/cost to the laboratory
community that most commercial laboratories will not anticipate when a QC failure is not involved.

15.3.2

If the recovery of any isotopically labeled compound in the diluted sample is outside
of the normal range, the method does not apply to the sample being analyzed and
the result may not be reported or used for permitting or regulatory compliance
purposes. In this case, an alternative column could be employed to resolve the
interference. If all cleanup procedures in this method and an alternative column have
been employed and isotopically labeled compound recovery remains outside of the
normal range, extraction and/or cleanup procedures that are beyond this scope of
this method will be required to analyze the sample.

In the commenting author’s opinion, some of these suggested procedures (alternate column or cleanups
beyond those included in the document) do not seem realistic in a commercial production laboratory setting –
analysis of the majority of samples cannot become a research project. In many cases, most laboratories will
merely report PFAS data with a qualifier.
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As acknowledged by DoD in Section 4.1 of “Data Validation Guidelines Module 3: Data Validation Procedure
for Per- and Polyfluoroalkyl Substances Analysis by QSM Table B-15”, ion ratio failures could be caused by
matrix interference and/or be the result of the presence of isomers in the sample at different ratios than the
ratio of isomers present in the calibration standards. In the case of the latter, there is no amount of extract
cleanup, sample dilution, etc. that will change the ratio because it is related to the difference of the isomer
composition in the calibration standards as compared to the samples. The mixture of isomers in the calibration
standards are not going to be representative of all samples. This is a limitation of the document (see
comments on Section 1.2), and sample results should be reported as estimated values when the ratios are
out-of-criteria and there is no obvious matrix interference.

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft Method 1633

Section Number
15.4

Sentence/Item

Assessment/Comment

The data reporting practices described here are focused on NPDES monitoring
needs and may not be relevant to other uses of the method.

In the commenting authors’ opinion other requirements, beyond Section 15.4, may be geared toward NPDES
permits, as results associated with QC failures cannot be used to demonstrate regulatory compliance. The
data reporting practices, and corrective actions and those requirements listed throughout this document should
be reviewed by the US EPA and expanded to address all matrices and reporting anticipated in the draft
method. For example, see comments on Sections 8.2.1 Note, 9.3.3, 11.0 Note, 12.0 Note, 15.1.1, 15.1.4, and
15.3.2.

15.4.2.1

Report a result for each analyte in each field sample or QC standard at or above the
ML to 3 significant figures.

This text indicates that the reporting for the method blank (Section 15.4.2.2) is different from the reporting of
sample results which, in the commenting authors’ opinion, will result in data evaluation difficulties that may end
up with more sample results being qualified due to method blank results.

15.4.2.2

Report a result for each analyte in a blank at or above the MDL to 2 significant
figures.

This text indicates that the reporting for the method blank is different from the reporting of sample results
(Section 15.4.2.1) which, in the commenting authors’ opinion, will result in data evaluation difficulties that may
end up with more sample results being qualified due to method blank results.

15.4.2.4

Report recoveries of all associated EIS compounds for all field samples and QC
standards.

The commenting authors request that the US EPA clarify if this is required for all analyses of samples and QC
standards, if sample results are reported from multiple analyses and/or dilution analyses in the draft method.

Table 1

CAS Number

The CAS Numbers reported in this table correspond to the CAS Numbers of the linear isomer despite the fact
that, for some PFAS analytes, a concentration representative of a mix of branched and linear isomers may be
reported. At a minimum, this should be acknowledged in the draft method where CAS Numbers are listed.
Ideally, a different CAS Number would be used for PFAS analytes where a concentration of a mix of isomers
are determined since, as more branched isomer standards become commercially available, there is no way to
distinguish in a database where older results may have been reported with a linear isomer only vs. a mixture of
isomers in later years (or other isomer mixes due to a change in laboratories). For example, this document
(Section 7.3.5) states that qualitative standards with a mix of branched and linear isomers are now available
for PFNA, PFOSA, NMeFOSA, NEtFOSA, NEtFOSE, and NMeFOSE, which have not typically been used in
the past.

Table 2

Typical Ion Ratio

The commenting authors question why is “NA” reported for PFPeA when both a quantification and
confirmation ion mass is listed. In Section 15.1.3, it is stated that the ratio requirement does not apply to
PFPeA because suitable secondary transitions are unavailable. Perhaps, the confirmation ion mass should not
be included on this table. In any event, clarification on the quantification and confirmation ion masses should
be included for PFPeA in the draft method.

Table 2

Typical Ion Ratio

For analytes where a mix of branched and linear isomers is being reported, there should be a footnote with
information regarding the isomer or isomer mixture for which that ratio represents.

Table 4

Extracted Internal Standard (EIS) Analytes

The commenting authors noted that the concentrations of EIS listed on this table appear to be equivalent to
the EIS amounts (in ng) listed on Table 3 divided by 4 mL; however, for samples, 5 mL of elution solvent is
used without concentration of the extract. Accordingly, it appears that the EIS concentration in the calibration
standards should be equivalent to that in the sample extracts. Clarification on this issue should be included in
the draft method.

Table 4

Non-extracted Internal Standard (NIS) Analytes

The commenting authors noted that the concentrations of NIS listed on this table appear to be equivalent to
the NIS amounts (in ng) listed on Table 3 divided by 4 mL; however, for samples, 5 mL of elution solvent is
used without concentration of the extract. Accordingly, it appears that the NIS concentration in the calibration
standards should be equivalent to that in the sample extracts. Clarification on this issue should be included in
the draft method.
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Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft Method 1633

Section Number

Sentence/Item

Table 5 (as referenced in
9.2.1.3, 14.5.3, and
15.3.2)

Data for this table are derived from the single-laboratory validation study and are
only provided as examples for this draft method. The data will be updated to reflect
the interlaboratory study results in a subsequent revision. Therefore, these criteria
will change after interlaboratory validation. Several sections of this method state that
Table 5 criteria are required, this is standard language that will be applicable when
the method is finalized.

Assessment/Comment
While the commenting authors acknowledge that these limits are only examples, some of the example limits
for the isotopically labeled compounds are very concerning to the commenting authors.
Specifically, for tissue matrices, some of the lower limits are 0% because negative values were calculated. The
lower limit cannot be 0% as this would mean that there is no internal standard response from which to
calculate results. The commenting authors recommend to the US EPA that the lowest recovery limit should be
10%.
There are also several cases where the upper control limit is well below 100% (< 35%), suggesting very poor
extraction efficiency.
The commenting authors noted several cases where the lower recovery limit is above 100% suggesting that
the NIS match is not ideal.
Correction/revision for these criteria should be considered in the draft method.

Table 7

Specification and Frequency

The commenting authors noted that the column with this header only provides frequency information.

Table 7

Sections 7.3.1, 9.4 -Extracted Internal Standard (EIS) Analytes

The commenting authors noted that the method reference should probably be Section 9.3 rather than 9.4.

Table 7

Calibration Verification - At the beginning and every 10 samples

The commenting authors noted that the Section 14.2 reference is not correct, it should be Section 14.3.

Table 7

Calibration Verification - At the beginning and every 10 samples

The commenting authors noted that the frequency should state that it is also required at the end of the
analytical sequence as per Section 14.3.1

Table 7

Limit of Quantitation Verification (LLOPR) - Prior to analyzing samples

Based on Sections 11.2.3, 11.3.2, and 11.4.2, an LLOPR is prepared each time a method blank and mid-level
OPR is prepared. The commenting authors noted that the frequency specified on this table is not consistent
with that frequency requirement.

Table 8

Cross-reference of Abbreviations, Analyte Names, CAS Numbers for the Acid and
Anion Forms of the Perfluoroalkyl carboxylates and Perfluoroalkyl sulfonates

The commenting authors noted that the PFAS analytes included on this table do not encompass all of the
PFAS analytes included in the document. Table 8 should be updated to include all analytes in the draft
method.

Appendix A

Sample Pre-screening Instructions

The commenting authors recommend that screening results be a required deliverable with the sample
owner/investigator data reports in the draft method.

Appendix B

Aqueous Sample Subsampling Instructions

The commenting authors suggest that the draft method include a recommendation for the laboratory to
document in the laboratory Case Narrative whenever a sample is subsampled.

Appendix B

Because some target analytes may be stratified within the sample (e.g., AFFFcontaminated media, surfactants), or adhere to the walls of the sample container,
subsampling may only be done on a project-specific basis.

The commenting authors noted that the subsampling procedure does not address rinsing the sample
container. The commenting authors recommend that the draft method indicate that the remaining sample be
disposed of, or transferred to a second container, and the initial sample container be rinsed as part of the
sample preparation as conservative approach to gather any PFAS analyte that may have adhered to the
container.
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ATTACHMENT 1 OF TABLE 1

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft
Method 1633
Attachment 1: Additional Information for Comment on Section 9.3.3
Section 9.3.3 of the draft document states, “The recovery of each isotopically labeled compound
must be within the limits in Tables 9 and 10 (once the tables are finalized). If the recovery of any
compound falls outside of these limits, method performance is unacceptable for that compound
in that sample. Additional cleanup procedures must then be employed to attempt to bring the
recovery within the normal range. If the recovery cannot be brought within the normal range
after all cleanup procedures have been employed, water samples are diluted, and smaller
amounts of soils, biosolids, sediments, and other matrices are prepared and analyzed, per
Section 15.3.” The commenting authors provide a broad comment relating to this requirement
on Table 1. The following text provides additional detail to support the commentary on Table 1.
A potential problem occurs because there are so few non-extracted internal standards (NISs)
relative to extracted internal standards (EISs) and target analytes. Seven NISs are used to
monitor instrument effects as well as calculate recoveries for the 24 EISs. The 24 EISs are used
to evaluate possible loss during sample preparation as well as calculate concentrations for the
40 targeted PFAS. The relationship between NISs, EISs, and unlabeled target analytes (PFAS)
are shown in this figure:

When all three compounds (NIS/EIS/target PFAS) are essentially chemically identical
(e.g., 13C4-PFOS, 13C8-PFOS, and PFOS), there is a 1:1:1 relationship amongst the NIS, EIS,
and target PFAS. In these cases, there will generally be no problem in identifying and
understanding interference. For example, a low 13C4-PFOS NIS response will notify the analyst
that an interferant is present, and the suppression of the EIS 13C8-PFOS will be compensated
for by the suppression of the NIS and the suppression of the target analyte (PFOS in this
example) will be compensated for by suppression of its corresponding EIS, 13C8-PFOS. The
impact of the interference on the quantitation of the EIS and target analyte would be negligible
in this example (unless sensitivity becomes an issue). Or, when there is potential extraction
loss, a low recovery will be observed for the EIS relative to the non-extracted NIS. The target

Table 1 Environmental Standards, Inc. Detailed Comments based on Review of Draft
Method 1633
Attachment 1: Additional Information for Comment on Section 9.3.3
analyte should have the same extraction loss due to the chemical similarity and the quantitation
should not be impacted (unless sensitivity is impacted).
However, there is not a 1:1:1 relationship amongst the NIS, EIS, and majority of the target
analytes. This 1:1:1 relationship is only present in the method for seven target analytes. There is
not a 1:1 relationship between NIS and EIS when there is still a 1:1 relationship between the
EIS and 17 of the target PFAS. For these 17 analytes, there will be cases where interference for
the NIS will result in an out-of-criteria EIS recovery even when there is no interference present
for the EIS or target analyte. For the remaining 16 target analytes, there is not a 1:1 relationship
between the NIS and EIS or the EIS and target analyte. For these 16 analytes, there will be
times where there is interference present or extraction loss for the target analyte that cannot be
identified if that same issue is not present for the NIS or EIS (other than through the possible
use of matrix spike samples). Also, for these 16 analytes, there will be times when there is an
interference present for the NIS or EIS (or extraction loss), but a similar effect is not present for
the target analyte. Until such time additional labeled PFAS become available, these possibilities
will exist.
Instead of relying on EIS recoveries based on NIS results, Draft US EPA Method 1633 should
include a limit on the EIS peak area of 50% to 150%, not based on NIS results as used in
US EPA Method 533 and DoD QSM 5.3 (to be adjusted for dilution factor if dilution is
performed, or alternatively quantitate EIS by external calibration). This will improve evaluation of
the 17 target analytes that are quantitated by isotope dilution but there is not a 1:1 relationship
between the EIS and NIS. It will also simplify the evaluation of the 16 target analytes that are
not quantitated by isotope dilution by removing a 3rd, non-chemically similar analyte from the
evaluation (i.e., the NIS). It would still be advantageous to include NIS to monitor for
instrumental impacts since they would not be influenced by potential extraction loss; however,
these compounds would now be instrument performance checks (IPCs) as opposed to NIS.
As an example, for the 17 PFAS that do not have a chemically similar NIS, while there is a 1:1
relationship between the EIS D5-NEtFOSA and the target analyte NeEtFOSA, there is not also a
1:1 relationship between the EIS D5-NEtFOSA and its associated NIS, 13C4-PFOS. Suppression
of the NIS 13C4-PFOS (which often happens when there is a high concentration of PFOS) may
not correspond with suppression of the EIS D5-NEtFOSA or target NEtFOSA, as they do not
closely elute to NIS 13C4-PFOS. When there is suppression of the NIS without suppression of
the EIS, there will be a high recovery for EIS, D5-NEtFOSA in this example. The method
indicates that the high EIS recovery means that the method performance is unacceptable for
NEtFOSA and then guides the laboratory to perform additional cleanup procedures or re-extract
the sample with a smaller volume for NEtFOSA. However, there very easily could have been no
actual interference present for the EIS D5-NEtFOSA or the target PFAS NEtFOSA. While the
suppression of the NIS impacted the EIS quantitation, the impact of the interference on the
quantitation of the target analyte would have still been negligible (or even non-existent). While
dilution (via the use of a smaller sample volume) may improve the EIS D5-NEtFOSA recovery by
decreasing the concentration of the interference that was suppressing the NIS, it could not
improve an EIS or target analyte response that did not undergo the same suppression to begin
with. Dilution in this example case will likely introduce more error and may result in over-dilution
of the target analyte.
Some of the potential scenarios for when the 1:1:1 relationship amongst the NIS/EIS/target
PFAS analyte is not present are:
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A. No interferant present or no extraction loss. NIS, EIS, and target PFAS analyte are not
suppressed, resulting in good recoveries and target analyte quantitation.
B. Interferant present (or there is extraction loss). NIS, EIS, and target PFAS analytes all elute
close to each other and are chemically similar. NIS is not suppressed, EIS is suppressed (or
has extraction loss), and target PFAS analyte is suppressed (or has extraction loss). Low
recoveries for the EIS notify the analyst that there is a potential issue, but suppression/loss of
the target PFAS analyte will be compensated for by suppression/loss of its corresponding EIS (if
not to the point that there is a sensitivity issue). Unless there is a sensitivity issue, excessive
cleanups and/or re-extraction with a lower sample volume will likely not change the target PFAS
quantitation.
C. Interferant present. NIS, EIS, and target PFAS analytes all elute close to each other. NIS,
EIS, and target PFAS analyte are all suppressed. While there is a low response for the NIS,
there will be an acceptable EIS recovery (as it is compensated by the NIS suppression) and
suppression of the target PFAS analyte will be compensated for by suppression of its
corresponding EIS (if there is not a sensitivity issue). Additional cleanup or re-extraction would
not be required by the method in this case. Even if not used for quantitation of the EIS, NIS
could still be used to monitor for this type of scenario.
D. Interferant present. NIS, EIS, and target PFAS analytes do not elute close to each other (as
they are not chemically similar). NIS is not suppressed, EIS is suppressed, target PFAS analyte
is NOT suppressed because it does not elute near the NIS or EIS. The EIS recovery will be
flagged as having a low recovery, and a low bias may be assumed. Due to suppression of the
EIS without suppression of the target PFAS, any positive result for the target PFAS result will
actually be biased high (with no impact on non-detected results even though the EIS recovery is
low). Because the EIS areas are directly used to calculate concentrations for the associated
target PFAS analytes (in the denominator), any decrease in the EIS areas will result in a
corresponding increase in the target PFAS analyte concentration when it is not equally
suppressed. In this case, following the method guidance to remove interference through
additional cleanup, or re-extract using a lower sample volume to possibly minimize the
interference or improve extraction efficiency would likely improve quantitation.
E. Interferant present. NIS, EIS, and target PFAS analytes do not elute close to each other (as
they are not chemically similar). NIS is suppressed, but EIS and target PFAS analyte are not
suppressed. A high out-of-criteria recovery will be reported for the EIS (as the NIS is in the
denominator in the calculation). The EIS is not evaluated based on its own response, and
unnecessary corrective action (e.g., re-extraction with a smaller sample volume) is taken
resulting in raised detection limits. The raised detection limits may be higher than the
concentration of the target analyte present in the sample resulting in a “not-detect” that would
have been reported as a detection using the original detection limits. This is the example given
above for NEtFOSA. By evaluating the EIS based on response rather than recovery relative to
an NIS, the unnecessary corrective action could be avoided.
F. Interferant present. NIS, EIS, and target PFAS analytes do not elute close to each other (as
they are not chemically similar). NIS is not suppressed, EIS is not suppressed, target PFAS
analyte is suppressed but this is not observed because it does not elute near the NIS or EIS.
The analyst does not see an interferant because EIS recoveries are good, but true target PFAS
analyte concentrations are greater than reported. A similar scenario could happen if there is
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extraction loss of the target PFAS without equivalent loss of the EIS, as it is not chemically
similar. This is one of the worse-case scenarios as there is target PFAS loss that cannot be
identified, and data will not be flagged because the NIS and EIS were acceptable. This scenario
cannot be addressed until additional labeled EIS become available.
With the potential issues with the relationship between the NIS, EIS, and target compounds, the
commenting authors suggest that the NIS be utilized to monitor instrument performance only (as
an IPC) and not utilized for quantitation of the EIS. The commenting authors suggest instead of
relying on EIS recoveries based on NIS results, Draft US EPA Method 1633 should include a
limit on the EIS peak area of 50% to 150% compared to the average of the initial calibration EIS
responses.

Date: January 21, 2022
To:
Minnesota Pollution Control Agency
From: Kate Bartelt, Minnesota Resource Recovery Association (MRRA) Executive Director
Dave McNary, MRRA Board Chair, Assistant Director of Hennepin County Department of
Environmental Services
RE:
2021 Draft PFAS Monitoring Plan
The Minnesota Resource Recovery Association (MRRA) is a nonprofit public-private partnership
representing Minnesota’s waste conversion and waste-to-energy facilities. Together, the MRRA’s
members plan for and operate facilities focused on increasing recycling while generating renewable
energy or other products from solid waste.
The MRRA is committed to understanding PFAS emissions and solutions for management that lead to
the highest level of environmental protection and public health. The MRRA would like to share
comments and concerns on the Minnesota Pollution Control Agency’s (MPCA) Draft PFAS Monitoring
Plan.
1. PFAS Producers and Users: The MRRA is committed to protecting air and water quality in
Minnesota but is concerned that the expense and burden of PFAS is being placed on the end
disposal of products and not on the manufacturers or users’ products containing PFAS. The
MRRA facilities have the charge of proper and safe end disposal of materials and do not control
the design of products or the decision to utilize products.
The MPCA’s Draft PFAS Monitor Plan acknowledges that commercial producers and users are
creating a problem regarding PFAS, but the plan does not address how they will be involved in
reconciling and, ultimately, funding the problem. The MRRA would recommend this concern be
addressed in the plan.
2. Monitoring and Testing: The Draft Plan requires PFAS stack testing as part of waste to energy
facilities’ 2022 air emissions inventory requirements – see page 9. This testing requirement
raises several concerns and issues for the MRRA.
a. This PFAS stack testing will cost between $35,000 and $40,000 per test per facility –
nearly 100 times the cost of PFAS water and leachate testing. No funding assistance is
being offered to facilities for this information gathering testing. The MRRA would
recommend a funding mechanism be included in the plan to support this additional
cost-prohibitive effort.
b. The draft Plan states that stack test results will be reported via the air emissions
inventory report: initially in 2022, then in 2023, and triennially thereafter. Additional
stack testing may be “requested” depending upon initial testing results. This appears to
require long-term ongoing testing for PFAS. However, various statements have been

made by MPCA staff that the stack testing is “a one-time ask.” Please clarify this
disparity. At a minimum the criteria that would result in additional testing must be
provided and justified.
c. PFAS testing as discussed in item b. above requires testing of 9 PFAS compounds. How
will the nine PFAS compounds be used to reflect the entire PFAS concern when there
are thousands of possible PFAS compounds?
d. The processing (incineration) of PFAS compounds has the potential to benefit from
managing the “legacy impacts” of PFAS contamination; See attached August 2019 EPA
Technical Brief. As proposed, the draft Plan would not help fill in the data gaps cited by
EPA as being critical to the issue. Rather than simply monitoring the result of thermal
processing (via stack and the ash-leachate testing), the MRRA recommends that the
monitoring plan evaluate the efficacy of incineration in the decomposition of PFAS
compounds via testing for PFAS compounds, or surrogate tracers having a similar
composition, at various points in the incineration process (e.g., raw MSW, air pollution
control inlet, and stack). As discussed above, funding should be provided for this testing
in support of the MPCA’s program to manage PFAS.
The MRRA facilities have spent significant resources ensuring air emissions comply and exceed state and
federal laws and regulations. We are committed to being a partner in addressing PFAS emissions.
Thank you for the opportunity to provide comments for consideration.
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Introduction
What are PFAS?
PFAS are a large group of manmade chemicals containing at least one fully fluorinated carbon in a chain
attached to a “functional group” that has specific characteristics. Invented in the 1930s, PFAS have been used in
multiple applications across many industries. PFAS are desirable in commercial and industrial applications
because of their durability, but that durability also means that they do not readily break down over time in
environmental conditions. In addition, they are not easily removed through conventional pollution treatment at
facilities like wastewater treatment plants (WWTP). The persistence of PFAS in the environment has led to the
nickname of “forever chemicals.”
PFAS are unlike other classes of environmental contaminants in terms of the number of unique structures in the
group, their persistence in the environment, and their widespread use. There are currently over 5,000 PFAS
structures included in the U.S. Environmental Protection Agency’s (EPA) master list of structurally defined PFAS,
and over 9,000 identified PFAS chemistries. New PFAS are being invented, used in industry, incorporated into
commercial products, and released to the environment every day.

Minnesota’s PFAS Initiatives
Minnesota’s PFAS Blueprint, released in February 2021, provides more information about PFAS toxicity and their
occurrence in Minnesota.1 In addition, it lays out the state’s approach to managing and addressing PFAS. Across
the topics covered by the PFAS Blueprint, themes emerge among the needed actions. These include:






Pollution prevention
Investigation of PFAS discharges
Environmental monitoring
Toxicity research
Regulatory development

The MPCA has developed this cross-program PFAS monitoring plan as part of ongoing work to investigate PFAS
discharges, which the Blueprint further described as working to understand “the wide range of places where
PFAS have been or are currently used and how these uses result in PFAS releases to the environment.” The
monitoring plan will provide the initial understanding of PFAS presence (a necessary step to supporting pollution
prevention) and identify scenarios where immediate measures to protect human health and the environment
are necessary.
-

Will you require facilities to investigate for PFAS if there is not a recognized release?

-

Is the goal of the monitoring plan to identify where PFAS products were produced, used, and stored or to
identify releases to and presence in the environment based on current and/or former site use?

The Minnesota Pollution Control Agency (MPCA) has received funding for various other initiatives related to
PFAS. This includes:



Funding for a source evaluation and reduction initiative to develop tools that improve the understanding
of PFAS sources in two waste streams: municipal wastewater and solid waste.
Funding to support the development of a protocol that uses available data to identify potential sources
of PFAS contamination in order to support multiple MPCA programs in making data-based interventions
at the highest-impact sites.
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1 https://www.pca.state.mn.us/waste/minnesotas-pfas-blueprint
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Goals and objectives for PFAS monitoring
Across all our permitting and cleanup programs, the MPCA has general authority to take actions to protect
human health and the environment. Understanding PFAS discharges through targeted sampling and monitoring
is a key component of moving forward to address PFAS and minimize adverse impacts to human health and the
environment.
-

Can you define and clarify what you mean by PFAS discharges? The use of the term makes it sound like
someone is discharging large amounts of the chemicals.

The goals of the monitoring plan are:
1. Gather Minnesota-specific information in order to craft effective policies around PFAS and their
incorporation into MPCA programs;
2. Identify areas of particular concern (due to PFAS concentrations or routes of exposure) that need quick
action; and
3. Gather data that galvanizes support for PFAS source reduction and pollution prevention.
- Are these goals meant to be open-ended?
The MPCA chose to create this coordinated PFAS monitoring plan across all relevant programs in keeping with
our commitment to address PFAS holistically. Crafting this plan across all programs allows us to ensure we are
addressing key connections between programs.
We also recognize that the complexity of PFAS makes engagement with partners, stakeholders, and regulated
facilities particularly critical. The MPCA held a multi-program kickoff meeting when beginning to develop this
plan, and individual programs used a variety of tools to seek input – from hosting working groups, to
information meetings, to sending out surveys. The input has improved the draft plan, on which we also are
seeking public input.
In developing this plan, we found consistent needs and themes across programs. Each detailed program plan is
unique, however, due to different program needs and frameworks. Furthermore, no big picture plan will ever
speak to the precise needs or situation of every individual facility, and individual considerations will be
addressed as appropriate.
As PFAS regulations change, at both the state and federal level, monitoring needs will likely have to change to
conform with regulatory requirements. However, at this time, this coordinated PFAS monitoring plan provides
the best immediate path forward for better understanding PFAS entering Minnesota’s environment.
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PFAS Monitoring Plan – overview
This section provides an overview of what is being requested across all agency programs. Each program has a full
plan, laid out in Appendices A through E.

What facilities will be included in the monitoring plan?
The MPCA permits a broad range of facilities that discharge (or could discharge) pollutants into the environment
– whether that be air, land, or water – and sets standards for cleanup of sites where contamination has already
occurred. MPCA’s permitting and remediation programs already require sources or sites to conduct sampling
and reporting of multiple pollutants. These existing regulatory structures provide a framework in which to
incorporate PFAS monitoring. Each program has a unique structure, with different types or tiers of permits, and
each program covers a different number of sites or facilities. Each MPCA permitting program reviewed the
broad range of facilities and sites that they permit in order to make decisions about where PFAS monitoring will
be requested.
In considering how to prevent and manage PFAS pollution, the MPCA finds it useful to differentiate between
industrial facilities that may be sources of PFAS pollution and facilities that are likely conduits for PFAS releases
into the environment (usually waste management or treatment facilities).
When looking for potential PFAS sources, MPCA programs generally chose to focus their PFAS monitoring
strategy on facilities or sites related to those industry sectors that MPCA and EPA experts identified as likely to
use, emit, or discharge PFAS based on media- and program-specific information. The programs relied on a
shared set of North American Industry Classification System (NAICS) codes (Appendix F) to identify facilities or
sites of potential concern. Because the uses and understanding of PFAS are ever-evolving, decisions about
monitoring in the future may change as new information about industrial PFAS uses is uncovered. Within the
large list of facilities with NAICS codes associated with PFAS use, programs have committed to prioritizing staff
time to implement monitoring based on current understandings of potential risk.
-

How far back in time do NAICS codes go?

-

What about Standard Industrial Classification (SIC) codes? These codes go back farther in time (1937)

Programs regulating facilities that act as PFAS conduits chose to take a different approach. Because it is not
always known what specific sources of industrial or commercial PFAS pollution may be causing elevated PFAS
levels in the leachate, contact water, biosolids or effluent generated by these “conduit” facilities, programs
opted for a phased monitoring approach based on risk factors. Where possible, the initial phase of monitoring
also focuses on areas with potential industrial impacts; for example, the municipal wastewater program is
initially requesting monitoring PFAS in the influent to municipal facilities with industrial pre-treatment programs
to understand PFAS incoming concentrations and identify potential upstream industry sources. Other programs
prioritized monitoring based on the likelihood of environmental risk or harm. For solid waste facilities, that
means prioritizing requesting monitoring at facilities with current land application of leachate, facilities with
known leaks in the leachate collection system that are causing groundwater impairments, and unlined facilities.
-

Who would pay to sample the influent? If there is an urgent need to discharge water into a municipal
wastewater program and not enough time to sample for PFAS, will there be an exceptions made?

-

Will there be assumptions that PFAS is present in all influent until it’s determined not to be?

-

Correction: “requests for”

This monitoring plan was developed with cross program coordination in an effort to avoid duplication of
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responsibilities for facilities that may be fall under two or more relevant programs (i.e., the solid waste program,
wastewater program, industrial stormwater program, and the air program). The programs are coordinating
monitoring requests in order to focus the monitoring in the area that is likely to be the most significant vector of
PFAS release to the environment or the most likely to support source reduction activities.
-

Omit: “be”

Altogether, this monitoring plan is designed to identify the largest and most environmentally significant sources
of PFAS pollution as expeditiously as possible – working both with waste management conduits to identify their
upstream industrial sources, with industrial facilities or sites that may be directly releasing PFAS into the
environment, and with responsible parties to address PFAS contaminated sites.

What materials will be monitored?
Each program has carefully considered what should be monitored at what phase in the process – incoming
pollution, or outgoing discharges. The choices about which media will be monitoring are different depending on
the types of facilities covered in the program. The choices also reflect which of the three main goals (support
PFAS policy development, support PFAS source reduction, and identify areas of concern for human health or
ecological exposure) the program finds their monitoring data are most needed to support first.
-

The focus on incoming pollution or outgoing discharges sounds like a narrower scope than is outlined in the
objectives.

-

Correction: “monitored”

How frequently will monitoring occur?
Levels of PFAS in various media can change depending on the time of year, the weather, the activities occurring
at industrial facilities, and other variables. It is important to collect a dataset robust enough to achieve the goals
set out in this plan. In determining how frequently PFAS monitoring should be conducted, MPCA’s permitting
programs considered existing pollutant monitoring frequency and location reporting requirements; site
remediation programs considered when and how sampling of pollutants and sites already occurs. PFAS
monitoring and reporting requests will generally be aligned with existing monitoring and reporting that facilities
already conduct for other pollutants. Aligning PFAS monitoring with other required monitoring and reporting will
be efficient for both MPCA and permittees. Most programs aim to collect a baseline dataset over the course of
one year to understand the current landscape of PFAS concentrations.
-

Correction: “programs; and considered”

What methods will be available for monitoring?
Because many PFAS can be toxic at low levels and because PFAS can be ubiquitous in consumer products,
accurately measuring PFAS at concentrations relevant to human health can be challenging. Significant gains have
been made in the last 30 years to improve the technology and standardize the approaches to measuring PFAS.
Analytical methods for PFAS continue to rapidly develop; MPCA’s programs chose to rely on the most commonly
used PFAS analytical methods in their plans. EPA currently has standard analytical methods available for various
environmental substrates including potable water (groundwater, treated drinking water; EPA 537.1 and EPA
533), non-potable water (wastewater, leachate, Draft EPA 1633, MLA 110, DOD QSM 5.3) and air (vapor phase,
particulate-bound; EPA OTM 45). Currently, private environmental labs in Minnesota and elsewhere have PFAS
analytical capability for all media included in monitoring plans.
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-

Which Minnesota labs use the analytical methods above?

MPCA is working on PFAS sampling and analytical guidance, which will be available prior to the implementation
of any monitoring plans. The PFAS sampling guidance will outline best practices in sample collection for PFAS
that minimize risk of contamination or sampling bias. The PFAS analytical guidance will update the current
guidance available for measuring PFAS in various media by incorporating information about the newest methods
and best practices. It is anticipated that these guidance documents will be available by early 2022.
-

"any" is vague. Is it monitoring plans as part of the PFAS Blueprint only? Will all monitoring plans be
suspended until PFAS is accounted for?

For water-based samples, costs for PFAS monitoring will depend on the facilities’ contracts with their chosen
environmental consultant and MDH or MPCA accredited lab for PFAS analysis. Typical costs for laboratory
analysis of PFAS in water or solid media range from $300 to $500 per sample. Costs associated with measuring
PFAS released from stacks are higher, and could reach up to $30,000 per stack test.
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How will MPCA use these monitoring data?
The monitoring data will be used to support the three main goals articulated above. All data gathered will help
to support future creation of effective policies around PFAS prevention, management, and clean up. Different
programs have the ability to gather information that more clearly supports the other two goals – gathering data
that PFAS supports source reduction and identifying areas of concern for PFAS exposure that warrant rapid
follow-up actions.
-

Will the data be made publicly available or at least to environmental contamination professionals?

At industrial facilities, PFAS monitoring will be used to identify scenarios where PFAS use and release can be
eliminated or minimized. At conduits of PFAS releases to the environment, such as landfills and wastewater
treatment plans, the monitoring data will be used to identify upstream PFAS sources so those sources can be
targeted for reduction. The data may be used to further motivate bans on nonessential uses of PFAS in
commercial and industrial products, especially those that appear to be disproportionately contributing to PFAS
pollution in waste streams. Data gathered on environmental conditions will support actions, where needed, to
address or prevent impacts to the health of humans, aquatic life, or wildlife.
-

“Targeted for reduction”: If the monitoring data identifies a facility as an upstream PFAS source who is
unknowingly attempting to dispose PFAS-containing waste or wastewater, will they also be held liable for
any prior disposals that were NOT required to be tested for PFAS?

How and when will this monitoring plan be implemented?
Acquiring PFAS monitoring data is critical to support the MPCA’s overall goal to prevent, manage, and mitigate
PFAS pollution and by extension, fulfill MPCA’s mission to protect human health and the environment. The
implementation of MPCA’s Monitoring Plan will coincide with the implementation of EPA’s PFAS Roadmap.2 As
EPA implements their roadmap from 2021-2024, they will be laying the foundation for nation-wide regulation of
PFAS across multiple federal programs. Collecting data on PFAS in Minnesota at this time will facilitate a
smoother transition as PFAS move from “contaminants of emerging concern” to widely regulated chemicals
under state and federal law.
Programs intend to work collaboratively with sites and facilities to effectively and efficiently acquire the needed
information about PFAS at the site or facility. The first step will likely be notification to facilities that are
identified for monitoring using the framework laid out in this plan. The specific mechanisms for acquiring the
data will be considered as necessary in each program, and MPCA will use all of our key tools and authorities
needed to ensure that the agency is provided the data important to meeting our mission. This plan itself does
not establish any facility-specific requirements.
MPCA has demonstrated the need for gathering PFAS information from facilities and sites across our programs.
This document lays out an overall approach to phasing-in monitoring based on potential risks and provides
information about implementation schedules that will allow facilities and other responsible parties to
understand the path forward. The timeline for implementation of the plans will vary by program and for
facilities within each program (see Appendixes A-D). Most plans have a phased implementation approach, with
some period of initial monitoring followed by future decisions based on the results. In some cases, these phases
and processes are laid out in the current monitoring plan. In other cases, the future phases will be designed
entirely based on the results of the initial baseline monitoring.
-

What is the legal framework that will require facilities to monitor for PFAS?

-

“the future phases”: Do you mean future phases of monitoring for PFAS or future phases of mitigating
PFAS?
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2

EPA. (2021). PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024. Retrieved from:
https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024
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Appendix A – Air Program Plan
Introduction
The MPCA protects air quality by monitoring pollutants, making rules, and enforcing laws to maintain air quality,
and issuing permits to facilities to control air pollution. Beginning to monitor PFAS is an important component to
protecting air quality and preventing PFAS contamination through atmospheric deposition.
MPCA has general authority to improve air quality, and both statutory and regulatory authority to authorize
emissions reporting and testing under Minn. Stat. 116.07, subd. 9; the performance test requirements outlined
in Minnesota Rules, chapter 7017; and the emissions inventory requirements outlined in Minnesota Rules,
chapter 7019.
PFAS are contaminants that easily cross media; for example, many PFAS emitted to the atmosphere are
deposited on land where they can contaminate soil, surface water, and fish. Air emissions from stationary
sources have caused widespread environmental contamination of multiple media in the surrounding region.3
The MPCA’s air program has begun to look at levels of PFAS in air through a one-year ambient air monitoring
study to increase the understanding of PFAS sources, “background” levels in ambient air, and atmospheric
transport. Data from this project, in conjunction with information from the monitoring plan, will help advance
our understanding of PFAS in air emissions and air transport.
-

I don’t think this sentence was intended to say that fish are land dwellers, but this sentence makes it sound
like they are. Perhaps replace fish with “various organisms”

The goal of the PFAS Monitoring Plan for air is to understand and mitigate risks posed 1) from inhalation of PFAS
in the air;4 and 2) from exposure to PFAS in other media that resulted from air emissions. Production and release
of PFAS to the air has resulted in a large reservoir of atmospheric PFAS that is deposited back to the surface
through rain and dust settling.5 Our understanding of PFAS releases to air and subsequent impacts to other
media is less advanced than our understanding of direct PFAS discharges to water. The motivation to better
characterize PFAS releases to air is partially driven by an incident of PFOS releases through roof vents at a facility
in the Twin Cities that resulted in water quality impairments and DO NOT EAT fish consumption advisories. This
single example of cross-media PFAS impacts in Minnesota stemming from air emissions is just one of many
incidents nation-wide where PFAS releases from a single industrial facility resulted in widespread environmental
impacts. Characterizing which permitted air facilities use PFAS products and may be releasing PFAS to the air is a
key first step in reducing PFAS impacts to surrounding surface water, soil, and groundwater.
3 Chemical

and Engineering News. 2020. PFAS pollution from Chemours plant distributed by air. Retrieved from:
https://cen.acs.org/environment/persistent-pollutants/PFAS-pollution-Chemours-plant-distributed/98/i21; Science. 2020. Nontargeted
mass-spectral detection of chloroperfluoropolyether carboxylates in New Jersey soils. Retrieved from:
https://www.science.org/doi/abs/10.1126/science.aba7127
4 The Minnesota Department of Health (MDH) is developing inhalation risk-based values for 5 PFAS (PFOA, PFOS, PFBA, PFBS, and PFHxS)
which currently have oral (ingestion) health assessments. (See
https://www.health.state.mn.us/communities/environment/risk/guidance/air/table.html#form) One additional PFAS (PFHxA) may also
have health-based guidance in the near future. MDH is continuing to review the peer-reviewed literature for inhalation toxicity studies on
other PFAS to determine if additional inhalation risk assessments are possible. MDH, EPA, and the Agency for Toxic Substances and
Disease Registry (ATSDR) either have or are potentially working on health-based guidance values for three additional PFAS compounds –
GenX (HFPO-DA), PFNA, and PFDA. Toxic effects from these compounds can occur from inhalation or ingestion exposures – given that
these substances are known to not break down in the environment or in our bodies (i.e., they are not metabolized) and can transfer from
air to soil, surface water, and groundwater, care must be taken to consider potential risks associated with both inhalation exposure
associated with air emissions from a facility and secondary environmental exposures across other impacted media.
5 Environmental Pollution. 2017. Atmospheric concentrations and trends of poly- and perfluoroalkyl substances (PFAS) and volatile
methyl siloxanes (VMS) over 7 years of sampling in the Global Atmospheric Passive Sampling (GAPS) network. Retrieved from:
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https://doi.org/10.1016/j.envpol.2018.03.017

MPCA’s air risk and permitting programs solicited and incorporated feedback from regulated stakeholders and
the general public in the development and refining of the program’s monitoring plan. The MPCA sent a survey to
facilities that may be covered by the monitoring plan and intends to conduct additional stakeholder meetings.
MPCA is considering this feedback in the continued evolution of the draft plan. The plan does not change any
other stakeholder engagement opportunities, including those that are conducted around the annual air
emission inventory or for changes to any MPCA rules.

What facilities will be included in the monitoring plan?
Monitoring will occur via two methods: emission inventory reporting and stack testing. Emissions inventory
reporting is a process by which permitted and non-permitted air facilities estimate the amount of pollutants
they are releasing. Performance testing, is also known as stack testing or source testing, is the quantification,
measurement or determination of the physical or chemical properties of a stationary source's emissions. There
are roughly 2,000 permitted air facilities in Minnesota. This plan focuses on key facilities that, based on current
industry knowledge and available data, are known or likely to be contributing to environmental PFAS pollution
and exposure.
-

Omit “is”

EPA and MPCA analysis has identified approximately 50 NAICS codes, corresponding to approximately 190
permitted air emission facilities. These facilities were selected based on the type of facility (determined primary
by NAICS codes) or existing knowledge of likely PFAS emissions from specific facilities. Direct communication
with EPA Region 5, discussions with PFAS knowledge experts at the MPCA, data from the MPCA Air Emission
Inventory and the National Emissions Inventory database, and collaboration between MPCA programs on their
plans for PFAS monitoring, helped identify and support the identified list of approximately 50 NAICS codes and
specific facilities on which to focus efforts. The list of NAICS codes representing the types of facilities mentioned
are found in Appendix F. These facilities will be asked to report (on the 2022 air emission inventory) emissions of
the 50 PFAS Target Analytes from EPA’s Other Test Method 45 (OTM-45). Should facilities that are considered to
be high-risk for PFAS release not complete the emissions reporting, MPCA may consider additional options to
acquire the information necessary to understand potential environmental risks.
-

Correction: replace “analysis has“ with “analyses have”

-

Correction” “primarily”

-

Will there be a list of conditions that determine whether or not a facility is low, medium, or high-risk? For
instance, if a facility is classified under one of the 50 NAICS codes but they produce or emit low quantities of
potentially PFAS-containing air emissions are they still considered high-risk?

Stack testing for PFAS will be requested at the subset of these facilities that regularly conduct stack testing
(provided that the facility is not in-scope for baseline PFAS monitoring in another media that is potentially a
more significant vector of release from the facility, see Appendixes B-D). The PFAS monitoring will be requested
during the next regularly scheduled stack test that occurs after the air program begins implementation of this
plan.
This plan was developed in coordination with other program plans to avoid duplication of responsibilities for
facilities that may fall under two or more relevant programs (i.e., the solid waste program, industrial wastewater
program, industrial stormwater program, and the air program). Though some facilities may be asked to estimate
PFAS air emissions while also being asked to participate in monitoring other program plans, the programs are
coordinating monitoring requirements (i.e., stack testing in the air plan) such that phase one monitoring will be
scoped in for the program plan associated with the media that is likely to be the most significant vector of PFAS
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release to the environment.

What materials will be monitored?
PFAS monitoring in the air program will take place in two parts – the first part focuses on PFAS emissions
reporting (emissions inventory) and the second part will focus on PFAS stack testing. Starting in 2022,
monitoring of PFAS emissions from permitted point source facilities will consist of quantifying air emissions of
selected PFAS at identified facilities. This characterization will be accomplished through a combination of
emission inventory reports and stack testing. Facilities without regular stack testing may be asked to take
additional steps on source reduction in future phases of this plan based on the results of the emissions
reporting.

How frequently will monitoring occur?
The facilities scoped into the monitoring plan will report at least the PFAS emissions of analytes identified in
Table 1 first on the 2022 air emission inventory and then on the 2023 air emission inventory and air emission
inventories every third year after.
A subset of facilities scoped into the monitoring plan will be asked to perform OTM-45 stack tests the next time
their permit requires any stack tests to be performed at the facility. Future stack testing will be dependent on
the initial testing results and on-going updates on PFAS health information, standards development, and
dispersion modeling capabilities. Stack testing may also be informed based on the results of monitoring from
other program monitoring plans, including industrial stormwater or industrial wastewater monitoring results.

What methods will be available for monitoring?
Annual emissions reporting uses a standard process to calculate emissions of air toxics. Emission inventory
calculation methodology uses the following general hierarchy per Minn. R. 7019.3030:
1. Continuous emissions monitoring (CEM),
2. Stack test,
3. Material balance or MPCA-approved emission factor, and
4. MPCA-approved facility proposal.
CEM methods are not yet available for PFAS, and so emissions reporting are likely to rely on estimates from
stack tests or material balance/emission factor approaches.
Emissions reporting will be requested for the PFAS analytes included in EPA’s Other Test Method 45 (OTM-45),
which are copied in Table 1 for reference. Most stack testing companies have the ability to test for PFAS
emissions using EPA’s Other Test Method 45 (OTM-45) Measurement of Selected Per- and Polyfluorinated Alkyl
Substances from Stationary Sources.6 This method includes analysis of the nine compounds for which MDH, EPA,
and ATSDR either have or are developing risk-based guidance values protective of human health: PFOA, PFOS,
PFBA, PFBS, PFHxS, PFHxA, GenX (HFPO-DA), PFNA, and PFDA. The estimated cost for a stack test using OTM-45
is likely between $25,000 and $30,000.
Table 1. OTM-45 analyte list
Chemical name

CAS

Chemical name

CAS

PFBA

375-22-4

N-EtFOSE

1691-99-2

PFPeA

2706-90-3

MeFOSAA

2355-31-9
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PFHxA

307-24-4

EtFOSAA

2991-50-6

PFHpA

375-85-9

4:2 FTS

757124-72-4

6 EPA

(2021) Other Test Method 45 (OTM-45) Measurement of Selected PFAS from stationary sources.
https://www.epa.gov/sites/default/files/2021-01/documents/otm_45_semivolatile_pfas_1-13-21.pdf
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Chemical name

CAS

Chemical name

CAS

PFOA

335-67-1

6:2 FTS

27619-97-2

PFNA

375-95-1

8:2 FTS

39108-34-4

PFDA

335-76-2

10:2 FTS

120226-60-0

PFUnDA

2058-94-8

ADONA

919005-14-4

PFDoA

307-55-1

HFPO-DA (GenX)

13252-13-6

PFTrDA

72629-94-8

9Cl-PF3ONS (F-53B Major)

756426-58-1

PFTeDA

376-06-7

11Cl-PF3OUdS (F-53 Minor)

763051-92-9; 83329-89-9

PFHxDA

67905-19-5

NFDHA

151772-58-6

PFODA

16517-11-6

PFEESA

113507-82-7

PFBS

375-73-5

PFDoS

1260224-54-1

PFPeS

2706-91-4

PFMBA

863090-89-5

PFHxS

355-46-4

PFMPA

377-73-1

PFHpS

375-92-8

PFecHS

67584-42-3

PFOS

1763-23-1

8:2 FTUCA or FOUEA

70887-84-1

PFNS

68259-12-1

10:2 FDEA

53826-13-4

PFDS

335-77-3

8:2 FTA or FOEA

27854-31-5

PFDoS

79780-39-5

6:2 FHUEA

70887-88-6

FOSA

754-91-6

6:2 FTCA or 6:2 FHEA

53826-12-3

MeFOSA

31506-32-8

3:3 FTCA

356-02-5

EtFOSA

4151-50-2

5:3 FTCA

914637-49-3

N-MeFOSE

24448-09-7

7:3 FTCA or FHpPA

812-70-4

How will MPCA use these monitoring data?
MPCA will use the emission inventory data and stack test data to determine current state of PFAS emissions
from permitted facilities. This information will be used to help estimate risk and inform emissions reduction
efforts at facilities acting as sources of PFAS into the environment. The data could also be used to help inform
PFAS monitoring requests in other media, such as industrial stormwater and industrial wastewater. Finally, this
information will inform MPCA if there are potential health risks posed by PFAS releases that warrant additional
site investigations, potentially across media.

How and when will this monitoring plan be implemented?
Facilities will be notified that they are scoped into the air PFAS monitoring plan via a letter sent to the facility
after this plan has been finalized. These facilities will be asked to report all PFAS emissions on the 2022 air
emission inventory via the CEDR e-Services application. The due date of the 2022 air emission inventory will be
April 1, 2023. The 2022 air emission inventory is a standard reporting year. All scoped-in facilities for stack
testing will be asked to use the most comprehensive EPA PFAS test method the next time a stack test is required
to be performed at the facility.
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Appendix B – Wastewater Program Plan
Introduction
The MPCA has long-term goals to improve and maintain water quality, and a broad statutory mandate to
prevent pollution to all waters of the state. The MPCA’s wastewater program works to ensure that pollutants
from industrial and municipal wastewater are managed so as not to cause adverse effects to Minnesota’s water
quality.
Reducing human health and ecological risks associated with PFAS discharges from wastewater facilities is a
complex challenge. Monitoring to understand PFAS sources to wastewater facilities is part of this responsibility,
and requires close collaboration between the agency, industrial and municipal wastewater treatment plants,
and the significant industrial users that discharge to municipal wastewater facilities. The agency has broad
statutory authority under Minn. Stat. 115.03(b), to collect information “necessary or desirable … to prevent,
control, or abate water pollution” from wastewater treatment plans. The MPCA also has specific regulations for
biosolids under Minn. R. ch. 7041.
This monitoring plan takes a step-wise approach that allows for flexibility to assess and react to incoming data.
The initial focus of monitoring will be on loads and sources of PFAS coming into municipal wastewater plants or
PFAS used at industrial wastewater plants. The first phase will develop a baseline understanding of influent
concentrations at municipal plants and internal loads at industrial wastewater facilities – these data will inform
source identification and reduction activities. Following those source reduction efforts, which may include
iterative rounds of influent samples, it may be necessary to collect effluent and biosolids samples to further
inform PFAS reduction efforts for wastewater discharges and assess risk.
The geographical scope of this monitoring plan includes those areas that do not currently have applicable
ambient water quality criteria. MPCA has site-specific criteria for PFOS that apply to a small number of
waterbodies, including Pool 2 of the Mississippi River and Lake Saint Croix. Permit conditions for facilities that
directly discharge to these waterbodies and other water bodies subject to PFAS-related fish consumption
advisories will be evaluated separately and included, where necessary, directly into permits.7 The need for
additional site-specific criteria to respond to regional areas of PFAS surface water contamination or statewide
PFAS water quality standards is under consideration, as described in Minnesota’s PFAS Blueprint.
In developing this statewide monitoring approach, the wastewater program used a stakeholder engagement
process to understand concerns and gain early input. This process consisted of multiple meetings with a working
group that provided feedback on ideas and the draft approach. Any changes to wastewater permits must always
go through the normal notice and comment requirements.
In addition to this monitoring plan, MPCA is also conducting a PFAS source evaluation and reduction initiative
with the goal of supporting operators of PFAS conduits to the environment such as municipal WWTPs and
landfills. The initiative, funded by a $600,000 appropriation from the Minnesota Legislature, includes an advisory
panel with representatives from municipal, county, and private operators of potential PFAS conduits. A key goal
of this source reduction initiative is to support municipal WWTPs and landfills in understanding the sources of
PFAS to their facilities and to identify and communicate strategies for reducing those sources of PFAS. MPCA
looks forward working with this advisory panel in parallel to the development and implementation of the
7

Some facilities have been subject to requirements based on site-specific criteria for some time, and already have
requirements in their permits. Others may need such requirements in the future.
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monitoring plan to ensure these two projects effectively align to best support source reduction at municipal
WWTPs and landfills.
- Correction: “looks forward to working”

What facilities will be included in the monitoring plan?
The PFAS Monitoring Plan for wastewater applies to a subset of municipal and industrial wastewater treatment
plants (WWTPs) that discharge to waters not subject to site-specific criteria for PFAS.8
This plan calls for PFAS monitoring at all municipal WWTPs with an industrial pre-treatment program (IPP) and
their users that may be passing PFAS to their facilities. There are approximately 90 WWTPs statewide with
industrial pre-treatment programs.
The plan also includes some industrial wastewater permittees. MPCA will request monitoring of Industrial
wastewater dischargers that have an individual permit and perform activities that fall within the industrial
categories included in the NAICS codes found in Appendix F. This plan does not include monitoring at industrial
facilities with general permits, such as MNG25 or MNG255 (contact and noncontact cooling water) or other
general permits. However, the plan does include those directly discharging to surface water and those
discharging to land – monitoring will be requested for both. As our understanding of industries that have used or
currently use PFAS grows, the industry categories included in Appendix F may be adjusted or expanded. If
facilities have multiple permits and could fall under multiple monitoring plans (i.e., air, industrial stormwater,
wastewater), MPCA will determine the media with the highest potential for PFAS release and include the facility
in the relevant program’s monitoring plan.

What materials will be monitored?
This plan begins by working to understand concentrations of PFAS entering municipal WWTPs and wastewater
within industrial WWTPs through monitoring PFAS in influent wastewater or at internal monitoring stations. The
primary goals of phase one of this effort is to identify opportunities for source reduction and measure the
effectiveness of source reduction interventions. Influent monitoring data at municipal WWTPs are essential for
determining how PFAS are moving through our waste systems and identifying future source reduction work.
Internal monitoring at industrial facilities will help identify where PFAS are present, especially if PFAS use is
incidental. Characterization of PFAS loads at the headworks will help to better identify sources and support the
development of guidance and materials that will improve the efficacy of source reduction activities among all of
our WWTPs in the future. All municipal WWTPs with IPP will be asked to conduct baseline monitoring of influent
at the facilities’ designated influent station. For industrial WWTPs included in this plan, the specific location of
internal wastewater sample collection sites will be specific to each industry.
The first phase of the wastewater monitoring does not include monitoring for effluent or biosolids. There is
currently a Legislative-Citizen Commission on Minnesota Resources (LCCMR) research project studying the
potential impacts of land applied substances, including biosolids, underway. A number of municipal WWTPs are
anonymously providing biosolids samples for the project. The results of the project will identify levels of PFAS
found within biosolids and how, once land applied, the PFAS in the biosolids impacts groundwater, surface
water, soil, and crops. Results from this study and the results of the phase one baseline influent monitoring will
be used to inform future efforts in biosolids monitoring and land application criteria.
8

Facilities discharging to waterbodies with a site-specific criteria for PFAS will have separate path forward for monitoring and
considerations for effluent limits.
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Future phases of monitoring at municipal and industrial WWTPs may include monitoring of effluent and/or
biosolids if the phase one influent monitoring and source reduction efforts show that additional PFAS reduction
efforts are needed. Monitoring of effluent and/or biosolids would then be used to further focus PFAS reduction
efforts and identify potential risks to receptors. Based on similar monitoring work in neighboring states, it is
expected that the majority of municipal WWTPs will be able to reduce PFAS through source identification and
minimization efforts such that only a subset of WWTPs have ongoing elevated levels of PFAS in influent. In
instances where it is warranted, the additional phases of monitoring will facilitate a more detailed
understanding of the correlations between influent, biosolids, and effluent PFAS levels to determine
opportunities for additional interventions and minimize risks to receptors.
Past monitoring of influent, effluent, and biosolids in Minnesota, as well as studies in other states, demonstrate
that the concentration of some PFAS measured in effluent and biosolids can be significantly higher than
concentrations of those PFAS measured in influent. The pattern occurs because some pre-cursors to terminal
PFAS of concern, such as PFOS or PFOA, transform into these terminal PFAS over the course of wastewater
treatment. However, monitoring influent, identifying PFAS sources, and working to reduce those sources will
allow MPCA to gain an understanding of the composition of PFAS entering into a WWTP and will reduce the
initial amount of PFAS entering WWTPs. Reducing the amount of PFAS entering a WWTP will reduce the amount
that may also transform into other terminal PFAS.

How frequently will monitoring occur?
Both industrial and municipal WWTPs scoped into this plan will be contacted and asked to conduct baseline
quarterly monitoring of influent for one year (see Figure 1). For the first half of the year, municipal WWTP with
IPP permittees also will be asked to evaluate institutional and industrial users that have the potential to pass
PFAS to their WWTP. Where PFAS are detected, during the second half of the year, actions will be taken to
reduce or eliminate potential PFAS sources or activities. The previously mentioned source reduction and
evaluation project will provide additional support to these facilities in identifying and reducing these sources of
PFAS. For industrial WWTPs, during the first half of the year, industries will develop an inventory of potential
internal PFAS sources. During the second half of the year, actions will be taken to reduce or eliminate potential
PFAS sources or activities. Optimally, for both municipal and industrial WWTPs, the second two quarterly PFAS
samples may demonstrate significant concentration reductions as a result of source elimination actions.
Figure 1. Proposed wastewater PFAS monitoring plan overview.

*sample locations will vary by industry but will focus on influent locations prior to treatment works, if applicable
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Samples may be collected by individual permittees or an outside provider. If samples are collected by individual
permittees, the sample collectors should follow MPCA’s PFAS sample collection guidance, which provides
detailed direction on how to prevent PFAS contamination of samples. Facilities concerned about being
misrepresented by samples contaminated during collection or transport will be encouraged to collect and
analyze equipment blank, trip blank, or process blank samples to further bolster the interpretability of their
data. Facilities are also welcome to consult with MPCA staff who specialize in best practices for PFAS sampling
and analysis.

What methods will be available for monitoring?
Permittees will be asked to report all PFAS analytes provided by the specific method used to analyze the
samples. The number of analytes included in PFAS methods varies somewhat from lab to lab depending on the
analytical method the lab chooses to employ. However, the majority of methods used for wastewater consist of
30 to 40 analytes.9 There are currently many PFAS accredited labs in Minnesota and elsewhere that WWTPs will
be able to utilize, and this number will likely grow as PFAS analysis becomes more widespread. Lab methods
used for analyzing samples must be consistent with MPCA PFAS analytical guidance.10 EPA is currently
implementing a strategy to monitor for PFAS at facilities with federally issued NPDES permits, and has developed
this frequently asked questions document about PFAS methods in the wastewater facility context: Frequent
Questions about PFAS Methods for NPDES Permits | US EPA.

How will MPCA use these monitoring data?
The initial influent sampling will be used to identify the current levels of PFAS that are reaching the municipal
WWTPs or found within industrial WWTPs. These initial data, along with other existing assessments and
research, will be used to identify, reduce, and potentially remove sources of PFAS to wastewater. These data
acquisition and source reduction or elimination efforts in phase one will be used to direct further activities in
future phases of this work to sample additional points throughout the treatment processes and continue
reducing the levels of PFAS that are entering our environment.
Implementation of future phases of wastewater sampling will be guided by:
1. The results of the phase one influent monitoring;
2. The effectiveness of source reduction activities (as identified during the source reduction initiative or in
response to phase one monitoring in minimizing PFAS); and
3. Further development of regulatory requirements (including water quality standards or criteria, federal
effluent limit guidelines, a federal or state risk assessment on biosolids etc.)
In collaboration with the PFAS source reduction legislative advisory group, MPCA will use these data and existing
research to help regulated parties and the public interpret the results of PFAS monitoring. This support for
municipalities could include communications plans that contextualize the results using simple metrics and
visuals. The source reduction legislative advisory group will also be collaborating with MPCA to communicate
important best-practices on identifying PFAS sources to the regulated parties and best prioritize who to work
with first on source reduction efforts.

9 Most

laboratories run a “modified” version of EPA’s Method 537.1 that includes isotope dilution, which is analogous to the draft EPA
Method 1633. See https://www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research
10 MPCA. (n.d) MPCA Quality System, Guidance for PFAS. https://www.pca.state.mn.us/data/mpca-quality-system
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How and when will this monitoring plan be implemented?
MPCA will notify facilities that are identified as being covered by this plan. Phase one of the sampling, to provide
baseline monitoring, will be implemented for all municipal facilities with IPP and scoped-in industrial facilities at
the same time. MPCA’s preferred approach to implementing the PFAS Monitoring Plan for wastewater is to
work cooperatively with WWTPs and industrial facilities though mutually agreed upon Memorandum of
Understandings (MOUs). Covered facilities will be notified via letter after the PFAS Monitoring Plan is finalized in
early 2022 and asked to enter into a MOU to implement the monitoring plan. The expected start date for
baseline sampling is likely to be during the second half of 2022 and the first half of 2023.
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Appendix C – Solid Waste and Hazardous Waste
Program Plan
Introduction
Solid waste facilities perform an essential function in society of managing waste while minimizing environmental
and human health impacts. Unlike industrial facilities using or producing PFAS products, landfills have limited
options for managing PFAS inputs into their facilities, and PFAS levels will reflect a composite of historic and
ongoing levels in disposed materials. The MPCA regulates and manages solid and hazardous waste in Minnesota,
to support an integrated waste management system and to ensure protection of public health and Minnesota’s
land, air, and water resources.
The MPCA has general authority to impose requirements on facilities to protect water, air, and soil quality under
Minn. Stat. 115.03 and Minn. Stat. 116.07, particularly as implemented on solid waste and hazardous waste
facilities through Minnesota rules chapter 7035 and 7001, and on hazardous waste facilities under Minnesota
rules chapter 7045.
The goals of the PFAS Monitoring Plan for solid waste facilities and hazardous waste landfills are primarily
focused on understanding and reducing potential PFAS impacts on the environment that may be stemming from
these facilities, rather than on source reduction efforts. Ongoing source reduction in the solid waste context will
continue to be a priority at MPCA through additional initiatives, such as PFAS product bans and chemical use
regulation. MPCA has already published a report on potential sources of PFAS to compost facilities and will
continue to report new information in this topic area.11
-

Does Minnesota have any hazardous waste landfills? Should this be switched to say solid waste landfills and
hazardous waste facilities (as in they produce hazardous waste)?

In developing this plan, the Solid Waste and Hazardous Waste Programs held a stakeholder engagement
meeting to brief stakeholders on the Monitoring Plan development process, present the topics that would be
covered in the Draft Monitoring Plan, and receive feedback. As the plan is implemented, the MPCA will continue
to share information and engage with stakeholders through:




Communications with individual facilities regarding PFAS monitoring. Facility-specific considerations will
be discussed, and some monitoring requirements may be adjusted based on site-specific factors.
Engaging groups such as the National Waste and Recycling Association (NWRA) and the Solid Waste
Association of North America (SWANA).
Discussing PFAS monitoring at MPCA landfill operator trainings.

What facilities will be included in the monitoring plan?
The following description provides a general outline of facility types that will implement monitoring for PFAS as
part of this plan (as well as those that will not). However, site-specific factors will be evaluated throughout this
Plan’s implementation and in some cases, may warrant exceptions or different approaches.
The following facility types will be asked to monitor for PFAS in some capacity. This list includes individually
permitted solid waste facilities, facilities in post closure care, and hazardous waste landfills. The majority of
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11

More information on PFAS sources to compost can be found here: https://www.pca.state.mn.us/waste/composting-and-pfas

these facility types are already required to perform other analytical monitoring as part of their permit
requirements.








Mixed municipal solid waste land disposal facilities as defined by Minn. R. 7035.0300, subp. 64.
Municipal solid waste combustor ash land disposal facilities as defined by Minn. R. 7035.0300, subp.
67b.
Demolition debris land disposal facilities as defined by Minn. R. 7035.0300, subp. 31.
Industrial solid waste land disposal facilities as defined by Minn. R. 7035.0300, subp. 46.
Solid waste compost facilities as defined by Minn. R. 7035.0300, subp. 19 and Minn. R. 7035.2836.
Source-separated organic material compost facilities as defined by Minn. R. 7035.0300, subp. 105b and
Minn. R. 7035.2836.
Hazardous waste landfills as defined by Minn. R. 7045.0020, subp. 49.

There may be some industrial monofill facilities that only accept a single waste type from a designated facility
that may be able to demonstrate that PFAS are not present in their waste type. Industrial monofills that accept
paper products, paper sludge, and other wastes related to paper production would not be included in this
category due to known uses of PFAS in paper products. In conversation with industrial monofills, MPCA will
discuss if these facilities believe that they can reasonably demonstrate that PFAS are not present in their waste
stream using PFAS leachate testing or other waste characterization testing to investigate the presence or
absence of PFAS in their waste stream over the life of the facility. These discussions will help determine if the
facility is high-risk for PFAS releases and how it should be considered in MPCA’s Monitoring Plan.
Most facility types that do not perform existing analytical monitoring and/or do not have an individual solid
waste permit will not be included in this plan for PFAS monitoring. This includes the following types of facilities:






Transfer facilities as defined by Minn. R. 7035.0300, subp. 111.
Permit-by-rule facilities as described in Minn. R. 7001.3050, subp. 3.
Recycling facilities as defined by Minn. R. 7035.0300, subp. 88.
Yard waste compost facilities as described in Minn. R. 7035.2836.
Anaerobic digestion facilities, which can be categorized as fuel conversion facilities described in Minn. R.
4410.4300, subp.5.

Additional information about the concentrations of PFAS in environmental media at any facility, including at
yard waste facilities and anaerobic digestion facilities, may result in future re-evaluation of the need for
monitoring. Waste to energy facilities will be considered in the context of the air monitoring plan, (see Appendix
A).

What materials will be monitored?
Solid waste facilities and hazardous waste landfills can generally be divided into two categories: those with the
infrastructure and capabilities to collect landfill leachate or compost contact water and those without.
For solid waste facilities with leachate or contact water collection, MPCA will request PFAS monitoring of
leachate or contact water be initially conducted in order to determine whether there is a risk of PFAS
contamination to either surface water or groundwater from the facility. Depending on the facility type, next
steps are as follows:
If PFAS are detected in leachate from a waste disposal facility above Intervention Limits (ILs), groundwater
monitoring would then be initiated at the facility to identify any impacts from the facility to groundwater. In
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some site-specific circumstances, it may be necessary to use a different criteria or value than the standard IL to
trigger groundwater monitoring. Facilities may choose to proceed directly to groundwater monitoring, although
leachate monitoring may still be requested.
If PFAS are detected in contact water from a source separated organic material (SSOM) or solid waste compost
facility above ILs, further steps may be taken. These steps would depend on individual site conditions and
operations but may include one or more of the following: adjustment of feedstocks to reduce PFAS
concentrations in the composting process; testing of finished compost product; testing of feedstocks; and
groundwater monitoring at the facility. The initial phase of this PFAS Monitoring Plan for SSOMs and solid waste
compost facilities does not include monitoring for finished compost products. There is currently a LegislativeCitizen Commission on Minnesota Resources (LCCMR) research project studying the potential impacts of land
applied substances, including compost, underway. Several composting facilities are providing compost samples
for the project. The results of the project will identify levels of PFAS found within compost and help inform how,
once land applied, the PFAS in the compost could impact groundwater, surface water, soil, and crops. Results
from this study and the monitoring results from compost contact water and compost feedstocks will be used to
inform future efforts in compost monitoring and the development of risk-based criteria.
For solid waste facilities that do not collect leachate or contact water, an initial screening of leachate/contact
water PFAS concentrations is not possible. Since any leachate produced can enter groundwater or surface water
at unlined facilities, PFAS monitoring in groundwater may be necessary to identify any impacts from the facility.

How frequently will monitoring occur?
Baseline PFAS monitoring will be implemented according to the prioritization process. Baseline sampling will
consist of three sampling events completed within one 12-month period for either leachate/contact water or
groundwater, depending on the facility type. Sampling events must be scheduled to adequately represent
seasonal variation (for example, using the sampling windows specified for regular solid waste sampling indicated
below).
Season

Sampling window

Spring monitoring

March 14 – May 14

Summer monitoring

June 21 – August 7

Fall monitoring

October 1 – November 21

Facilities will be required to receive approval from the MPCA on their baseline sampling schedule prior to
sampling.
If solid waste ILs are exceeded during baseline sampling, leachate or contact water monitoring will likely be
required to continue at least annually. For land disposal facilities, MPCA will review all data to determine next
steps, which may include monitoring being expanded to include groundwater monitoring. For compost facilities,
further monitoring steps could be taken, as discussed above. If ILs are not exceeded during baseline
leachate/contact water sampling, then facilities may have reduced sampling frequency in the future.
Similarly, baseline groundwater monitoring would consist of three sampling events completed in one 12-month
period, which adequately represent seasonal variation as described above with regard to leachate, and which
are approved by the MPCA prior to sampling. If ILs are exceeded during baseline groundwater sampling,
groundwater monitoring will continue at least annually.
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What methods will be used for monitoring?
Facilities will be required to analyze samples at a laboratory that is MDH or MPCA accredited for PFAS analysis.
Analytical methods that the labs use to measure levels in various media will include a large number of PFAS
analytes (from 20-40 depending on the method). The cost of PFAS analysis is based on the method and lab used,
not the number of analytes measured. The solid waste program will require that labs submit results for the PFAS
that are measured in the method. All MDH and MPCA accredited labs for PFAS will use methods that measure
the PFAS for which there are health-based values, and therefore ILs available.
Costs for PFAS monitoring will depend on the facilities’ contracts with their chosen environmental consultant
and MDH or MPCA accredited lab for PFAS analysis. Typical costs for laboratory analysis of PFAS in water range
from $300 to $500 per sample.
Upon notification that the facility is in-scope for the PFAS monitoring plan, the facility will be asked to submit
addenda to their Solid Waste Sampling and Analysis Protocols (SAPs), Hazardous Waste Quality Assurance
Project Plan, or Hazardous Waste Groundwater Protection Plan, as applicable, that outline PFAS-specific
sampling and analysis procedures and propose a sampling schedule for baseline sampling. These addenda are
necessary to ensure that acceptable labs, analysis methods, and sampling procedures will be used by facilities.
Solid Waste facilities’ SAPs should demonstrate that the analytical laboratory selected can achieve reporting
limits that are at or lower than the applicable ILs. MPCA approval on these items must be obtained before PFAS
sampling can begin.

How will MPCA use these monitoring data?
The primary goals of PFAS monitoring at solid waste facilities and hazardous waste landfills are to:
1. Characterize the presence of PFAS in the environment associated with solid waste facilities and
hazardous waste landfill management activities to determine where reduction efforts should be
prioritized.
2. Develop sampling prioritization that protects human health and the environment. If human health levels
are exceeded, respond to drinking water exposures.
3. Provide the necessary data and information for further development of an agency-wide regulatory
strategy for PFAS.
The MPCA’s goal is to protect human health and the environment. In the short term, MPCA will use these PFAS
data to help identify any potential risks to human health receptors. MPCA will also use the data to survey the
breadth of PFAS pollution from solid waste facilities and hazardous waste landfills, which will help identify
appropriate actions to alleviate the threat to human health.
Additionally, monitoring for PFAS at solid and hazardous waste facilities will allow MPCA to identify impacts to
the environment, track them over time, and address them as necessary. For example, PFAS monitoring data may
inform leachate management needs. At compost or SSOM facilities, PFAS data may help to identify PFAScontaining feedstocks and may facilitate modification of feedstocks considered “acceptable” for the composting
process in order to prevent PFAS exposures. The results of feedstock and contact water monitoring will help
inform the need for testing of finished compost product and development of a risk-based screening level.
The MPCA’s PFAS Blueprint, published in February 2021, outlined strategies and proposals for prevention of
PFAS contamination and PFAS source reduction. The positive impact that these may have on PFAS
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concentrations at solid waste facilities efforts (for example, the ban on intentional use of PFAS in food packaging
by 2024) will be tracked by the PFAS monitoring data collected at these facilities.

How and when will this monitoring plan be implemented?
To implement PFAS monitoring, the MPCA will notify facilities via letters sent electronically about PFAS
monitoring. If agreed to, MPCA will follow up with additional information for the facility. Alternative measures
to retain PFAS monitoring data may be considered if a facility does not agree to the initial request. Monitoring
will be phased in based on potential risk posed by facilities, starting at facilities that appear to pose the highest
potential risk of PFAS environmental release.
Land disposal facilities will be addressed in the following order based on facility types and risk characteristics
that include:
 Land disposal facilities with drinking water advisories at nearby private wells due to contamination by a
non-PFAS parameter that has been attributed to the facility.
 Facilities with land application areas for landfill leachate.
 Solid waste facilities that land apply their landfill leachate are already required to perform PFAS
analysis in leachate and at monitoring wells in the area of the land application activity. 12
Additional action to define groundwater plumes may be necessary if PFAS treatment of leachate is
not occurring or if existing data suggest the extent and magnitude of the plume is not currently
defined.
 Land disposal facilities with unlined areas will be evaluated for risk using characteristics such as the
following:
 Facilities with identified releases and downgradient receptors






Facilities with identified releases but with no downgradient receptors
 Facilities with no identified releases but with downgradient receptors
 Facilities with no identified releases or receptors
Solid waste compost facilities and source-separated organic material (SSOM) compost facilities
 Solid waste compost sites or SSOM facilities that land apply their compost contact water are
already required to perform PFAS analysis of the contact water prior to issuance of approval for
land application.
Lined land disposal facilities

An effort will be made to prioritize PFAS monitoring at these facilities in an order that reflects potential risk to
human health receptors. Facilities with the highest risk characteristics will receive communications regarding
PFAS monitoring in early 2022. These communications will request that monitoring is implemented at these
facilities in the 2023 monitoring season. Facilities with lower risk characteristics will receive communications
regarding PFAS monitoring in early 2023, with requests to implement monitoring in the 2024 monitoring
season. Facilities with multiple land disposal activities will be addressed based on the priority of each activity
listed above.
Hazardous waste landfills will be prioritized in the order described below:

12

In recent years, facilities that proposed to start land applying leachate or contact water for the first time have only been allowed to
land apply leachate or contact water with analyte concentrations below ILs; in these cases, groundwater monitoring was not required.
The Solid Waste program is working to develop consistent management of land application across all facilities in the program.
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1. Hazardous waste landfills without liners or leachate collection systems
2. Hazardous waste landfills in a corrective action program as required by Minn. R. 7045.0484, subp. 2
3. Hazardous waste landfills in a compliance monitoring program as required by Minn. R. 7045.0484,
subp. 13
4. Hazardous waste landfills in a detection monitoring program as required by Minn. R. 7045.0484,
subp. 12
Hazardous waste landfills will be notified after the monitoring plan is finalized in 2022. Given the small number
of hazardous waste landfills in Minnesota, these facilities will likely be contacted simultaneously.
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Appendix D – Industrial Stormwater Program Plan
Introduction
The MPCA has long-term goals to improve and maintain water quality, and a broad statutory mandate to
prevent pollution to all waters of the state. The MPCA’s stormwater program works to protect water from
pollutants that are carried with precipitation runoff. The industrial stormwater program focuses on runoff from
specific types of industrial facilities.
The agency has broad statutory authority under Minn. Stat. 115.03 to collect information, require monitoring,
and take other actions to prevent, control, or abate water pollution from stormwater discharges. Minnesota
Rules chapter 7090 further provides programmatic powers for regulating discharges of stormwater from
industrial activities.
The goals for monitoring PFAS in industrial stormwater are twofold. The first goal is to protect human health and
the environment by identifying and responding to the most significant PFAS releases through stormwater.
Pollutants in industrial stormwater may contaminate waters of the state and impair the use of groundwater or
surface water. These waters provide important resources to Minnesota as sources of drinking water, sources of
irrigation water, and fisheries. The second goal is to support PFAS source identification and reduction at these
facilities.
The first phase of this plan will focus on a subset of industrial stormwater facilities that are likely to have
ongoing PFAS releases. Future phases of this plan may consider monitoring at additional facilities and changes to
the industrial stormwater general permit.
The ISW program has worked, and will continue to work, with stakeholders and the public to develop a PFAS
monitoring plan that is health protective and feasible for permittees. The program has already begun using the
stakeholder engagement process to listen to concerns and gain early comments or suggestions to assist in
developing a statewide monitoring approach. Any future changes to ISW permits, including individual permits or
a general permit, would go through the normal regulatory and engagement process.

What facilities will be included in the monitoring plan?
The North American Industrial Classification System (NAICS) uses a numeric coding system to group businesses
with similar outputs (i.e., goods or services). Each industry type and process is associated with a specific code.
Working across programs and in partnership with EPA, MPCA has identified a large number of NAICS that may
be associated with PFAS use and release (see Appendix F). Phase one of the industrial stormwater monitoring
plan will focus on only a subset (three categories) of those facilities with NAICS codes identified as being
associated with PFAS use or release. In the future, should additional industry sectors emerge as having a high
potential for PFAS releases via stormwater, monitoring requests may be extended to other facilities with NAICS
codes listed in Appendix F or other facilities that are suspected, based on monitoring data compiled through
other program’s monitoring plans, to be contributing to PFAS releases through stormwater.
This plan was developed in coordination with other program plans to avoid duplication of responsibilities for
facilities that may fall under two or more relevant programs (i.e., the solid waste program, wastewater program,
industrial stormwater program, and the air program). Coverage of certain types of facilities under multiple
monitoring plans was considered during the prioritization of facility types to be included in phase one of the

Draft PFAS Monitoring Plan • November 2021

Minnesota Pollution Control Agency
25

industrial stormwater program – phase one of this monitoring plan focuses on facilities with potential PFAS
releases that are not likely captured in monitoring requests for other plans. If monitoring through another
program identifies high PFAS releases from a facility warranting further investigation, stormwater may be
tested.
The following table summarizes which facilities will be scoped into the phase one PFAS Monitoring Plan for
industrial stormwater.
Table 2. Proposed Industrial Stormwater PFAS monitoring plan facility sectors for phase one.
Industrial stormwater (ISW)
facilities in sectors of greatest
concern based upon other
states results and for which
other MPCA programs are not
initially interacting with for
PFAS sampling.

Airports (~150 total):
121 facilities with
ISW permit coverage
and 27 facilities with
No Exposure
coverage.

Chrome platers (~6 total)

Automotive shredding
facilities: ( ~10 total)

Within the categories included in Table 2, the prioritization of which facilities will be selected for monitoring
may be influenced by a facility’s proximity to drinking water sources or surface waters and other factors.

Airports
Aqueous film-forming foam (AFFF) and other PFAS-containing firefighting foams have been used at airports as a
fire-extinguishing agent to prevent, extinguish, or control fires of flammable and combustible liquids such as
crude oil, gasoline, and fuel oils. Although the presence and extent of potential environmental impact depends
on the nature and history of past firefighting foam use at each airport, PFAS contamination is frequently found
during environmental investigations at airports.13 Sources of PFAS at airports may include the following:





Past and ongoing firefighting, training, and maintenance activities. These can lead to groundwater and
soil contamination by PFAS due to uncontained release of firefighting foam.
Testing firefighting systems (e.g., deluge system, roof turrets).
PFAS-containing hydraulic brake fluid historically used for aircrafts.14
Firefighting equipment, including protective clothing for firefighters. These can be surface treated with
side-chain fluorinated polymers or made from fluoropolymers such as woven, porous
polytetrafluoroethylene (PTFE) and its copolymers.

Chrome plating facilities
Fume suppressants used in chrome plating operations often contained PFOS as an active ingredient. Although
PFOS based fume suppressants have been phasing out in recent years, newer non-PFOS fume suppressants may
contain other PFAS. There have already been examples of chrome plating facilities in Minnesota that have been
shown to be releasing PFAS through stormwater. In these cases, PFAS adsorbed to particles that were vented
13 Michigan’s

PFAS Action Response Team (MPART) has prioritized investigation of airports, finding many airports with surrounding
groundwater that exceed Michigan’s groundwater criteria for PFAS. Information about MPART sites is available on EGLE’s webpage:
https://www.michigan.gov/pfasresponse/0,9038,7-365-86511_95645---,00.html
14 EGLE (2020). Current Knowledge of Physiochemical Properties, Environmental Contamination, and Toxicity of PFECHS.
https://www.michigan.gov/documents/pfasresponse/Current_Knowledge_of_Physiochemical_Properties_Environmental_Contamination
_and_Toxicity_of_PFECHS_Whitepaper_702591_7.pdf
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and later deposited on the roof, where they moved to soil, surface water, and groundwater. Liquid waste
streams were also released to storm drains or sewers connected to WWTPs, which then discharged to surface
water. In at least one case, these discharges resulted in a lake requiring “DO NOT EAT” fish consumption
advisory for PFOS due to the significant levels of contamination. A 2003 survey conducted by the California Air
Resources Board (CARB) found that 190 of the 222 Cr(VI) electroplating operations in California used a fume
suppressant.15 Almost all of the 190 operations used a chemical fume suppressant with PFOS as the active
ingredient, and 124 reported using the same suppressant (Fumetrol 140®) as chrome platers in Minnesota with
significant PFOS releases. Based on the above discussion, it is reasonable to conclude that PFAS may be present
in and around most Cr(VI) electroplating operations.

Automotive shredding facilities
PFAS are frequently used to render materials used as upholstery in cars water as stain resistant. A study in
Ireland measured PFAS in automotive shredding residue.16 Another study in New York found the combined PFOA
and PFOS limit to be exceeded at the downgradient side of a shredder residue area.17 Massachusetts has
prioritized sampling PFAS at certain sectors of facilities including those with shredder fluff.18 For these reasons,
MPCA finds that automotive shredding facilities could have significantly elevated levels of PFAS in stormwater
and therefore should be included in initial phases of this monitoring plan.

What materials will be monitored?
The primary material monitored at these facilities will be industrial stormwater (ISW). Characterization of PFAS
concentrations and loads will help to better identify sources and the efficacy of source reduction activities in the
future.

How frequently will monitoring occur?
For the facilities included in phase one of the industrial stormwater plan, quarterly samples will be taken within
the first half-hour of a stormwater discharge from the facility for one year. If PFAS are found in stormwater
sampling during the first two quarters, the facility will be asked to identify and eliminate potential PFAS sources
to stormwater. For the remainder of the sampling period, quarterly monitoring will ideally reflect the reductions
of PFAS discharges seen from this source identification and elimination effort. If efforts to reduce PFAS levels are
not successful, additional steps may be taken to ensure protection of human health and the environment,
including ongoing PFAS monitoring. Any additional facilities scoped into later phases of this plan will follow the
same or similar monitoring frequencies.

15 California

Water Boards. WATER CODE SECTIONS 13267 AND 13383 ORDER FOR THE DETERMINATION OF THE PRESENCE OF PER- AND
POLYFLUOROALKYL SUBSTANCES AT CHROME PLATING FACILITIES. Retrieved from:
https://www.waterboards.ca.gov/pfas/docs/pfas_final_order_chrome_plating.pdf
16 ELV Environmental Services CLG. (2016). Analysis of Automotive Shredder Residue from the Composition, Recycling and Recovery Trial
for End of Life Vehicles in the Republic of Ireland.
17 New York DEC. (2018). SITE CHARACTERIZATION REPORT FOR THE CNY CAR CRUSHERS SITE (NYSDEC SITE 738048) HASTINGS, OSWEGO
COUNTY, NEW YORK. Retrieved from: https://www.dec.ny.gov/data/DecDocs/738048/Report.HW.738048.2018-1017.Site%20Characterization_Final.pdf
18 MassDEP. (2020). Interim Guidance on Sampling and Analysis for PFAS at Disposal Sites
Regulated under the Massachusetts Contingency Plan. Retrieved from: https://www.mass.gov/doc/interim-guidance-on-sampling-andanalysis-for-pfas-at-disposal-sites-regulated-under-the/download
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What methods will be available?
Permittees will be asked to report all PFAS analytes provided by the specific method used to analyze the
samples. The number of analytes included in PFAS methods varies somewhat from lab to lab depending on the
analytical method the lab chooses to employ. However, the majority of methods used for stormwater consist of
30 to 40 analytes.19 There are currently many PFAS accredited labs in Minnesota and other locations that
permittees can use, and this number will likely grow as PFAS analysis becomes more widespread. MPCA will
have updated Guidance for PFAS Analysis and Guidance for PFAS Field Sampling available before this plan is
finalized and implemented.

How will MPCA use these monitoring data?
These data will be used to facilitate the reduction of PFAS pollutant load sources and manage likely sources at
ISW facilities if concentrations warrant such action. In addition, these results will be used to inform the need for
more widespread PFAS monitoring in later phases of the stormwater monitoring plan (i.e., at other facilities
falling under the NAICS code categories listed in Appendix F) or if PFAS monitoring should be added to the
general industrial stormwater permit when it is re-issued.
Should PFAS levels be elevated in stormwater, facilities may be required to conduct source reduction efforts.
Given that products do not list “PFAS” as an ingredient, MPCA will be available to assist facilities in identifying
specific products or materials that are most likely to contain PFAS. The upcoming source reduction project may
also provide information to support source reduction efforts.

How and when will this monitoring plan be implemented?
Facilities will be notified by letter that they are in-scope for phase one of the PFAS stormwater monitoring plan
after the plan is finalized. MPCA anticipates starting to send notification letters in 2022, after this plan is
finalized. Permittees will be expected to cover the costs associated with sample collection, analysis, and
reporting.

19 Most

laboratories run a “modified” version of EPA’s Method 537.1 that includes isotope dilution, which is analogous to the draft EPA
Method 1633. See https://www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research
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Appendix E – Remediation Program Plan
Introduction
MPCA’s remediation programs oversee the clean-up of sites that are contaminated with pollution, so that those
sites can be redeveloped without the pollutants causing an adverse impact to human health or the environment.
The Site Remediation and Redevelopment Section oversees the identification, intake and remediation of sites
with hazardous substances, or pollutants and contaminants. Because the Remediation Program addresses sites
that have a release or threatened release, this program is unlike the other programs participating in the
monitoring plan that oversee permitted facilities.
During the initial intake period, sites are categorized for either redevelopment or remediation, after which the
appropriate program shepherds the Site through the remediation process, followed by closure. The assessment
phase includes an investigation to identify the contaminants of concern present in affected media (i.e., soil,
groundwater, surface water, soil vapor, and/or sediment), then determine their extent and magnitude. The
results from the investigation are then used to develop a remediation plan that is implemented upon review and
approval from MPCA. A site is complete once the site’s contaminants of concern have been remediated to the
extent required by the remediation plan and the threat to human health and the environment has been
mitigated.
-

What sites? Any site that has detections of PFAS?

Minnesota has an established history of responding to PFAS contamination through the remediation and
redevelopment programs using its authority under Minnesota Statute section 115B, the Minnesota
Environmental Response and Liability Act (MERLA).

MERLA
MERLA authorizes the MPCA to take removal or remedial action when there is a release or threatened release of
a hazardous substance from a facility (see Minn. Stat. § 115B.17). The statute also authorizes MPCA to
undertake other actions, including investigations, to identify the existence and extent of a release or threatened
release of a hazardous substance, or a pollutant or contaminant.
The Agency takes the position that PFAS, because of their quantity, concentration, or chemical characteristics,
may pose a substantial present or potential hazard to human health or the environment when improperly
managed, and are therefore hazardous wastes as defined in Minn. Stat. 116.06, subd. 11, clause (b). Because
PFAS found in releases and threatened releases meet the definition of a hazardous waste under Minn. Stat.
116.06, subd. 11, they are therefore hazardous substances under MERLA, Minn. Stat. 115B.02, subd. 8.
- Is the above statement law or an interpretation?
As such,the Site Remediation program evaluates PFAS in the same manner as other hazardous substances that
result in an identified release to the environment. Note that all PFAS-containing materials do not necessarily
qualify as “hazardous wastes” as defined in RCRA.
- The agency appears to make the jump to a hazardous waste definition rather than first considering PFAS as a
hazardous substance then determining it is a hazardous waste.
- At what quantities or concentrations and what specific chemical characteristics make it a hazardous waste?
What are the ramifications of considering it a hazardous waste? What extra training and regulations must be
followed if PFAS is considered a hazardous waste and how will affected parties dispose any PFAS-containing
media that it is detected in it if it cannot be disposed in Minnesota?
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- It would be beneficial if the PFAS-containing materials that do qualify as hazardous wastes are explicitly listed
so that readers aren’t left to look up this material in RCRA and left to make this determination themselves
- The last sentence seems very out of place. Should a RCRA section be added to differentiate? Also recommend
rewording to state "Note that NOT all PFAS.... qualify as..."

Responsibilities
As stated above, MERLA provides statutory authority for the MPCA to take removal or remedial action relating
to a hazardous substance when there is a release or threatened release from a facility; however, before taking
any action the Agency must request any responsible party known to the Agency to take the actions the agency
deems reasonable and necessary to protect the public health or welfare or the environment. A Responsible
Party is defined in Minn. Stat. § 115B.03.
- Can a RP take action and seek reimbursement?
Currently the Site Remediation and Redevelopment Section requires PFAS sampling at sites on a case by case
basis as MPCA guidance addressing analytes to be measured in various scenarios is undergoing review and
updating.20 Though Minnesota’s PFAS Blueprint identified updating this guidance document to include PFAS as a
“short-term” priority, this process will be complex and will involve significant stakeholder engagement. This
PFAS Monitoring Plan clarifies expectations for PFAS sampling that are in place while the more extensive PFAS
guidance document is being developed.
- How will this apply to parties, such as MnDOT, who is not the responsible party for most of the
contamination that is encountered in their roadway right-of-way?
The decision to require PFAS sampling at a site currently considers evidence of nearby or on-site PFAS
contamination, current or historic land use, and other factors. The goal of the PFAS Monitoring Plan for the
Remediation and Redevelopment programs is to document and standardize the process of PFAS assessment,
investigation, remediation, and redevelopment at incoming and existing sites. This standardized process will
ensure that PFAS contamination will be identified and cleaned-up to an extent that is protective of human
health and the environment, while providing transparent processes for responsible parties.
-

Will sites that received regulatory closure be reopened and PFAS investigation required if deemed a high
priority site (either during the time this interim monitoring plan is in effect or after the PFAS Guidance
Document will be published)?

This plan identifies which sites are the highest priority for PFAS assessment in the near-term (i.e., phase one),
and sets a schedule for the development of a PFAS Guidance Document. MPCA will be working with
stakeholders to develop the PFAS Guidance Document, which will supersede this monitoring plan and specify
requirements related to PFAS sampling and remediation at superfund or brownfield sites (phase two).
-

Timing of these phases should be listed out

-

How do remediation sites fit into Phase One? Is this for sites already in the program or is it as they are
brought into the program? A lot of work may need to be completed prior to getting into the program.

-

How will the guidance document apply to projects that don’t fit into either a Superfund or Brownfield
site category? Also, both should be capitalized.

Following the publication of this monitoring plan, the Site Remediation program will convene a meeting with
stakeholders that are involved in remedial activities. These include, but are not limited to, municipalities,
environmental consultants, and related industries. The program will also engage with the non-profit, Minnesota
Brownfields. This “phase one” monitoring plan will guide agency actions in the near term, but MPCA also intends
to work closely with stakeholders to develop the longstanding PFAS Guidance Document to guide agency actions
related to remediation and redevelopment for the medium to long-term. The development of this PFAS
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Guidance Document is considered “phase two” of the PFAS Monitoring Plan, and will not be discussed in great
detail in this document. A stakeholder advisory group will be established to aide in the development of the more
detailed PFAS Guidance Document, similar to the approach taken to develop vapor intrusion guidance in the
past.
- The sentence above makes it sound like the guidance document has already been done. Need to re-word or
clarify this sentence.

What sites will be included in the monitoring plan?
The “phase one” PFAS sampling requirements outlined in this section are drawn from the results of the PFAS
Pilot Inventory Study, and site-specific sampling results. The Pilot Inventory Study has developed a scalable tool
(protocol) to evaluate potential PFAS sources. Industrial practices that may generate, use, or dispose of PFAS are
cross-referenced against potential risk to nearby receptors using hydrogeologic and exposure route inputs. The
information gained from developing the Pilot PFAS Inventory Study and remediating PFAS sites throughout the
state has informed the sampling requirement information listed below.
The MPCA considers the following criteria when assessing whether PFAS sampling is required at a site; these
criteria will be applicable to all programs within Site Remediation:
- Is there currently a publicly available online listing of sites with known contamination so it is easy to know
if you are in the vicinity of a known PFAS source?


Site usage: The historical and current usage of the site will be evaluated to determine the types of
industrial practices conducted. The North American Industrial Classification System (NAICS) uses a
numeric coding system to group businesses with similar outputs (i.e., goods or services). Each industry
type and process is associated with a specific code. Industrial processes with the potential to use PFAS

20 MPCA.

(2001). Minnesota Pollution Control Agency Voluntary Investigation and Cleanup, Guidance Document #11. Retrieved from
https://www.pca.state.mn.us/sites/default/files/vic-gd11.pdf

-

-

-

include, but are not limited to, electroplating, petroleum refining, waterproof outerwear, non-stick
cookware, and commercial printing. See Appendix F for a list of NAICS codes that may be associated
with PFAS use and subsequent environmental release.
It would help to indicate which NAICS codes are associated with each category and compounds. It can
be indicated in Appendix F or stated here.
 Proximity to detections or releases: An incoming site will be assessed for proximity to known
contamination. This includes previous detections at nearby sites or municipal wells where PFAS
concentrations were above Minnesota’s media-specific risk-based values. Also included are sites with
known releases such as areas where aqueous film forming foam (AFFF) was used for fire suppression,
fire training, or storage.
The reference document for the media-specific risk-based values should be specified.
 Proximity to dumps or landfills: Results from a statewide evaluation indicate that PFAS are present in
more than 95% of closed landfills and dumps.21 A further 60% have at least one PFAS chemical present
above regulatory criteria. As a result, the third indicator that will be assessed is the proximity of an
incoming site to a current or former dump or landfill facility.
Are farm dumps included?
Specifics on the proximity and direction of a site from a nearby landfill or dump (e.g. 100 feet, 500 feet)
should be specified.
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Additional criteria will be assessed by the Brownfields program:


-

-

-

-

Site use: The Brownfield program utilizes a risk-management approach to determine the impact of a site
on the environment and human health. An incoming site will be assessed relative to its historic use and
intended use following redevelopment. If the historic use corresponds to industrial practices
encompassed by the NAICS codes listed in Appendix F, and if there is a potential exposure pathway for
PFAS, sampling for PFAS will be required.

What about historical site fires where chemicals were involved necessitating the use of AFFF (i.e., chemical
fires)?
 PFAS liability assurance: A non-responsible party (non-RP) may request media-specific liability assurance
from the MPCA. In order to obtain the liability assurance, the non-RP must investigate and remediate (as
necessary) potential PFAS releases within the specified media. The PFAS-related identified release in the
liability assurance letter will include each specific PFAS compound detected (I.e. PFOA, PFOS, PFBA. etc.)
and not the entire PFAS class of compounds.
How will parties who do not remediate the same way as single property transactions that typically involve
buying and developing a site be affected by this liability assurance requirement? Will it require them to
remediate whole sites/parcels that they acquire in fee?
How does this affect roadways?
As with previous comments, there is no distinction in the PFAS Monitoring Plan on the specific compounds,
but now a distinction will be made for specific compounds in the assurance letter. With new compounds
being created daily and lab methods incapable of identifying all of them, this seems a bit unfair to the
applicant making a good faith effort. As this is written, the NAD is not worth looking for PFAS compounds
as the future risk remains. In other words, a likely costly cleanup with yield closure for 1 compound, but
have thousands left that may/may not be identified in the future.
Replace "and" with "rather than simply...the entire PFAS class"

What materials will be sampled?
-

Sampled by Whom? MPCA at discretion of PRP or will MPCA collect split samples? This section leaves it to the
reader to infer who will be doing the sampling. Needs to be clarified.

At sites that are scoped in to the “phase one” monitoring plan, an investigation into the presence of PFAS in all
potentially impacted media will be required. Available guidance and results from site-specific sampling show
that PFAS has been identified as present in the following media: groundwater, drinking water, surface water,
soil, sediment, soil vapor, and ambient air.
-

Is this indoor air or outdoor air?

-

What about PFAS-containing foam?

How frequency will sampling occur?
-Correction “frequently”
Sampling for PFAS will be required during the assessment phase of the MERLA process. Following a PFAS
detection, requirements around frequency of sampling will be developed as part of the site-specific Sampling
and Analysis Plan (SAP) and in accordance with media type (e.g., drinking water, soil etc.). Each site will require
an adapted approach; therefore, it is likely that during the investigation and initial remediation (i.e.
implementation) phases, a higher monitoring frequency may become necessary. The monitoring frequency may
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decrease during the later stage of remediation (i.e. post-cleanup).
-

To what extent are sites expected to be associated with the MERLA process?

-

Just a detection or a concentration that exceeds regulatory levels?

21 MPCA.

PFAS in Landfills. https://www.pca.state.mn.us/waste/pfas-landfills

What methods will be available for monitoring?
The PFAS analytes available for measurement will vary by media and by laboratory, but generally include 20-40
individual PFAS. Non-targeted or suspect screening PFAS analysis, which identifies the presence of all PFAS but
not their concentrations, is recommended in scenarios where a diverse mixture of modern or replacement PFAS
is expected. EPA’s webpage on PFAS analytical methods provides useful information on which methods are
available for various media.22 Additionally, MPCA is updating existing guidance on PFAS analysis and developing
new sampling guidance specific to field sampling for PFAS analytes. These guidance documents will be available
before the PFAS monitoring plans are finalized. Several laboratories across North America provide the EPAapproved analytical methods, and there are numerous laboratories in Minnesota that are accredited by MDH or
MPCA to perform PFAS analysis.
-

Is there any concern regarding consistency in the sampling and analysis of each media type?

-

MPCA is recommending a screening analysis; however, this will require additional investigation
time/expense should the screen identify anything. In property transactions, this isn't always feasible.
Additionally, the 20-40 analyte lists may exclude other PFAS compounds that are present representing
future risk. MPCA should recommend both methods so a determination can be made as to 1) whether they
are present, and 2) if present, whether they are the 20-40 analytes. If not one of the 20-40, how will MPCA
handle those compounds?

How will MPCA use these monitoring data?
MPCA will compare the PFAS data collected during site assessment and investigation against existing healthbased guidance values for various media. Health based guidance values for various PFAS analytes are currently
available for soil,23 groundwater or drinking water,24 surface water,25 and air.26 The remedial phase, for all sites
with PFAS exceedances of health based values during “phase one” of the monitoring plan implementation (i.e.,
before updated PFAS guidance has been finalized), will follow the existing MERLA framework.
-

This is very confusing. Are you suggesting that all sites with PFAS exceedances will be moved into the
MERLA program?

Remedial strategies to address PFAS contamination will be evaluated for their ability to protect human health
and the environment. The Response Action documents submitted during the start of the remedial phase will
develop strategies based on the extent and magnitude of identified contamination. The Remedial Design will
present the implementation of the strategies. The closure of a site or the issuance of a liability letter will depend
upon the outcomes from the implementation of the remedial strategies. Sites may have associated Institutional
Controls (ICs) or require long term monitoring to ensure that PFAS levels remain below established clean-up
levels.
-

Who will be evaluating the data?

-

This is the first occurrence referencing clean-up levels. Please specify what these are and how they fit with
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the health-based guidance values.
The data from PFAS sampling at sites in the Remediation Program will also be used to enhance current
knowledge of the extent, magnitude and mixtures of PFAS contamination associated with various types of
historic land uses. This information will allow the Remediation Program to further refine sampling guidance
during the development of the PFAS guidance document (i.e., phase two of this plan). The data collected from
sites will support the Program’s ability to identify PFAS sources. The generation and disposal of PFAS closely
correlates with certain industrial practices and, to date, several industries are linked with specific PFAS. The
monitoring data will expand this body of knowledge by providing information on commonly occurring PFAS and
past or present practices.

22 EPA.

(N.D.) PFAS Analytical Methods Development and Sampling Research. Retrieved from: https://www.epa.gov/water-research/pfasanalytical-methods-development-and-sampling-research
23 MPCA. (2021). Soil Reference Value spreadsheet. Retrieved from: https://www.pca.state.mn.us/waste/cleanup-guidance
24 MDH. (N.D.) Human Health Based Water Guidance Table. Retrieved from:
https://www.health.state.mn.us/communities/environment/risk/guidance/gw/table.html
25 MPCA. (N.D.) Water Quality Criteria development for PFAS. Retrieved from: https://www.pca.state.mn.us/waste/water-quality-criteriadevelopment-pfas
26 MDA. (N.D.) Air Guidance Values. Retrieved from:
https://www.health.state.mn.us/communities/environment/risk/guidance/air/table.html#forms

How and when will this monitoring plan be implemented?
The framework for site assessment, investigation and remediation exists under MERLA, therefore, efforts to
ensure that PFAS sampling are integrated into the existing framework in a consistent manner for existing sites
and sites entering the program in the future. Existing sites in the Superfund Program that fall under the scope of
this plan will be asked to assess PFAS during the 5-year review process. Specific procedures will be published in
the SRR Guidance, which is expected to be launched in 2023.

-

How is the MPCA going to pull in existing sites and is it going to re-open closed sites that now may be placed
in a category of potential sources for PFAS?

-

Are all sites with any detection of PFAS going to be brought into the Superfund program?
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Appendix F – List of NAICS codes associated with
potential PFAS use or release
NAICS

NAICS title

221310

Water Treatment Plants (wastewater)

313110

Textile goods, Not Elsewhere Classified

313210

Broadwoven Fabric Mills, Manmade Fiber and Silk

313230

Non-woven Fabrics

313310

Finishers of Broadwoven Fabrics of Manmade Fiber and Silk

313320

Coated Fabrics, Not Rubberized

314110

Carpets and Rugs

314999

Waterproof Outerwear

314999

House furnishings, Except Curtains and Draperies

316110

Leather & Hide Tanning & Finishing

316998

All Other Leather Good & Allied Product Mfg

322121

Paper Mills

322219

Sanitary Food Containers, Except Folding

322220

Packaging Paper and Plastics Film, Coated and Laminated

322220

Coated and Laminated Paper, Not Elsewhere Classified

322220

Plastics, Foil, and Coated Paper Bags

323111

Commercial Printing, Lithographic

323120

Platemaking and Related Services

324110

Petroleum Refining

324110

Oil Refineries (same primary NAICS as Petroleum Refining above)

324122

Asphalt Shingle and Coating Materials Manufacturing

324191

Lubricating Oils and Greases

325193

Industrial Organic Chemicals, Not Elsewhere Classified

325199

Chemicals and Chemical Preparations, Not Elsewhere Classified

325211

Fluoro-polymer resins manufacturing

325220

Manmade Organic Fibers, Except Cellulosic

325510

Paints, Varnishes, Lacquers, Enamels, and Allied Products

325611

Perfumes, Cosmetics, and other Toilet Preparations
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NAICS

NAICS title

325612

Specialty Cleaning, Polishing, and Sanitation Preparations

326113

Unsupported Plastics Film and Sheet

326121

Unsupported Plastics Profile Shapes

326121

Plastics Products, Not Elsewhere Classified

326130

Laminated Plastics Plate, Sheet, and Profile Shapes

332813

Electroplating, Plating, Polishing, Anodizing, and Coloring

332999

Metal Foil and Leaf

333249

Surgical and Medical Instruments and Apparatus

333316

Photographic Equipment and Supplies

333318

Service Industry Machinery, Not Elsewhere Classified

333994

Industrial Process Furnaces and Ovens

334413

Semiconductor Manufacturing

423930

Recyclable Material Merchant Wholesalers

334613

Magnetic Tape Manufacturing Operations

424690

Chemicals and Allied Products, Not Elsewhere Classified

442291

Miscellaneous Home Furnishings Stores

488119

Airports

561740

Carpet and Upholstery Cleaning

562211

Hazardous Waste Incinerators

562212

Landfills

562213

Solid Waste Combustors

562219

Other Nonhazardous Waste Treatment and Disposal

928110

National Security (DoD sites)
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January 21, 2022
To whom it may concern,
The Minnesota Composting Council appreciates the opportunity to provide comments on MPCA’s draft
PFAS Monitoring Plan. While we agree that more testing should be done to understand PFAS levels in
our environment, reducing and restricting the usage of PFAS chemicals should be the utmost priority.
The MNCC agrees that the testing priorities should directly tie to the goal to reduce human exposure
points and pathways that have the greatest effect on human health and our environment. High
exposure points to prioritize include carpeting, furniture, clothing, and consumer products.
The MNCC and composting industry in Minnesota have several concerns about the draft PFAS
Monitoring Plan and potential outcomes based on actions proposed in the plan. These include:
1.
2.
3.
4.
5.
6.

Testing contact water
Restricting ability for compost facilities to accept feedstocks
Restricting use of finished compost
Testing plan and analytical methods used
Excluding testing at permit-by-rule yard waste composting facilities
Lack of knowledge about PFAS in ambient environment and other ‘fill’ materials

Each of these is described in greater detail in our comments.
Testing has already shown that PFAS have been found in the contact water at yard waste, municipal
solid waste (MSW) and source-separated organic material (SSOM) composting facilities. One known
source is food-service packaging, which will be eliminated in 2024 when the ban on PFAS in food-service
packaging goes into effect. Another known source of PFAS is in the packaging of products like pesticides,
which go to all composting facilities, not just those that have testing plans required by their operations
permits. Composting facilities are merely receivers of this material. Restricting the ability for compost
sites to accept materials that may contain PFAS, as proposed in the draft PFAS Monitoring Plan, would
reverse progress over the past decade to divert waste from landfills and waste-to-energy facilities.
Furthermore, it will inhibit the growth of the composting industry in our state and make meeting the
State’s recycling and composting goals nearly impossible.
The first step in the draft PFAS Monitoring Plan is for MSW and SSOM composting facilities to test
contact water. Currently most composting facilities in the state are sending their contact water to a
waste-water treatment facility (WWTF) at a very high cost. This cost burden discourages growth in food
diversion for composting and also makes it more difficult to compete against yard waste PBR only sites
when getting products back into the market. Diverting the problem downstream without a removal

system at a WWTF is not a cost effective long term option to most composters that are privately owned.
Future testing of contact water may discourage WWTF from accepting certain inputs to their systems.
The second step of the plan is to test finished compost or feedstocks. The draft PFAS Monitoring Plan
states that identifying PFAS sources in efforts to reduce their use is the priority. If this is true, testing
incoming feedstocks should be prioritized instead of contact water, where PFAS are already known to
exist. If the goals are really to identify PFAS sources, the MNCC feels the first step of testing for
composting facilities should be feedstocks and other inputs including:
1. Grass clippings, leaves and wood fiber (any yard waste inputs)
2. Food scraps (noting food-service packaging may contain no added PFAS after 2024)
3. Ambient levels from rain and equipment used in composting operations
By testing feedstocks first, data collected can support future legislation to ban the use of PFAS in
additional products. Also, what would it mean for the composting industry as a whole if PFAS are found
in samples of straight food scraps, grass clippings, or leaves? Or if they’re found in samples from
rainwater that has come in contact with equipment used in composting operations? With the State’s
ban on yard waste in landfills or waste-to-energy facilities, there is no other option than to compost this
material. Additionally, composting food scraps and other compostable items is a necessity if there is any
hope of meeting the State’s recycling and composting goals, particularly for the metro region.
Regarding finished compost, some composters have voluntarily tested their finished compost for PFAS
and PFAS that were found were significantly lower than intervention limits. If testing finished compost is
required before feedstocks, it does not help with the goal of determining sources of PFAS entering
composting facilities. Composters have concerns that testing finished compost may result in restricting
usage of compost, thus reducing the viability of their business.
If the State agrees to test feedstocks before contact water at composting facilities, there are a lot of
other details that need to be determined. The MNCC and composters need to see the State’s list of
accredited labs and the specific PFAS test methods to be used. From discussions composters have had
with analytical labs, labs do not have high confidence in some testing methods, especially for solids. Any
testing of solids should include leachable PFAS in addition to total PFAS. The true cost of sampling and
ensuring there is high confidence in testing methods is necessary for composters to voluntarily
participate in sampling.
There are significantly more permit-by-rule yard waste composting facilities than MSW or SSOM
composting facilities in the State. Excluding testing from these facilities reduces the number of possible
data points received. Because PFAS have been found in contact water samples done by the MPCA at PBR
facilities, additional testing of materials received at these sites should be considered. The MNCC
encourages the MPCA to request additional funding from the Legislature for testing at PBR facilities to
continue to gather data on sources of PFAS. Pending the results, regulation changes may be needed for
permit-by-rule composting facilities so their operations provide the same environmental protections
that SSOM and MSW composting facilities through the management of incoming materials and contact
water.
Another concern from composters is potential liability from test results. If the facilities and test results
are public, it may directly affect their business. The MNCC encourages the MPCA to evaluate a

mechanism for facilities to anonymously submit their test results. If the results are anonymous,
composters are more likely to participate in voluntary testing. If composters lose business due to test
results, the industry as we know it may cease to exist. The US Composting Council’s (USCC) Seal of
Testing Assurance program is currently collecting and anonymously reporting test results for composters
who participate in the program. The MPCA could consider partnering with USCC to receive anonymous
data from composting facilities in Minnesota.
The MNCC again agrees that testing for current PFAS levels in the environment is important. We are
happy that MPCA is using LCCMR funds to evaluate the impacts of land-applied substances, including
compost. The MNCC feels it is important for fill media, like topsoil, sand, clay, gravel, and peat to also be
tested along with biosolids, manure, and any other type of fertilizer or soil amendment if compost is
being looked at. The added soil benefits from the use of compost (i.e. increase organic content of the
soil, help soil retain water, bind and break down other pollutants, carbon sequestration) should be
factored into any decisions. The MNCC encourages the MPCA to go to the Legislature for additional
funding to continue testing ambient levels of PFAS in our environment and to look for a different
threshold rather than drinking water standards to compare test results to, especially since intervention
limits are often set to 25% of drinking water standards. People are not drinking contact water nor are
they eating finished compost. The State has soil screening limits for PFAS and other parameters; these
may also be more appropriate to compare feedstock and finished compost samples to than drinking
water.
The MNCC wants to reiterate that compost facilities are an end-of-life facility that has little control of
the materials they receive. Compost facilities care for the environment and human health and work
within all regulatory requirements to be good stewards of the environment. Restricting PFAS usage
should be prioritized to help reduce PFAS in our environment. Tests have already found PFAS higher
than intervention limits in contact water, but not in finished compost. Restricting composting facilities
from accepting certain feedstocks will go against the State’s goals to reduce waste going to landfills and
waste-to-energy facilities. For composters to work with the MPCA to complete testing they deem
necessary, they need to be assured that analytical labs have confidence in tests performed and that by
voluntarily participating they will not be putting themselves out of business or in a negative legal
situation.
Specific recommendations from the MNCC regarding the draft PFAS Monitoring Plan for composting
sites, in order of priority, include:
1. Share MPCA’s list of accredited labs in addition to the test methods as soon as possible and
work with composters to ensure there is high confidence in the test methods to be used.
2. Request additional funding from the Legislature. Funding should be used to fully understand
ambient levels of PFAS in our environment (including rainwater, fill materials, etc.) and to fill in
gaps where voluntary test information is not being submitted to the MPCA.
3. Test feedstocks first to support source reduction prior to composting.
4. Continue to allow compost sites to re-incorporate contact water into the composting process
and not require them to send it to WWTF.
5. Testing by permit-by-rule (PBR) yard waste facilities should be done if additional funding can be
secured from the Legislature. There are significantly more PBR YW composting sites and if the

goal is to understand PFAS in our environment, excluding them leaves huge blind spots in the
State’s data and understanding of PFAS in our environment.
We again appreciate the opportunity to provide comments on the draft PFAS Monitoring Plan. Please let
the MNCC know how we can be of further assistance to the MPCA in determining the next best steps for
composters in helping fight against PFAS in our environment.
Sincerely,

Minnesota Composting Council

The Minnesota Composting Council is a 501c, 3 dedicated to the development, expansion and promotion
of the composting industry based upon sound science, principles of sustainability and economic viability.
mncompostingcouncil.org

January 21, 2021
VIA ONLINE SUBMISSION ONLY
Steven Weiss
Minnesota Pollution Control Agency
520 Lafayette Road
Saint Paul, MN 55155
steven.weiss@state.mn.us
RE:

CGMC Comments on Draft PFAS Monitoring Program

Dear Mr. Weiss:
On behalf of the Coalition of Greater Minnesota Cities (“CGMC”), I would like to offer the following
comments on the Minnesota Pollution Control Agency’s (“MPCA” or “agency”) draft PFAS monitoring
program. CGMC is an organization made up of more than 100 cities located throughout Greater Minnesota.
Our organization has been engaged on the issue of per- and polyfluoroalkyl substances (“PFAS”)
monitoring and source control. We are concerned about the potential health effects on our citizens as well
as the potential impact of a monitoring program to our wastewater treatment plants (“WWTPs”). We offer
our comments as we consider how our member cities could be impacted by the potential monitoring
programs and processes.
We appreciate the outreach efforts MPCA has made to municipal groups on this matter. Our wastewater
operators play an essential role in keeping Minnesota’s waters clean. We appreciate the MPCA seeking the
input of our organizations and operators. We are pleased with aspects of the plan but have concerns that
other portions may be premature, as explained below.
Sampling Should Not Commence Until a Standard Method Has Been Adopted
Although this class of chemicals has been around for decades, there are still many unknowns with respect
to the monitoring and sampling of PFAS. The U.S. Environmental Protection Agency (“EPA”) has not yet
adopted a standardized PFAS sampling method for non-potable water and it continues to work with the
Department of Defense on validating draft Method 1633 for that purpose. MPCA’s guidance also notes that
analytical methods for PFAS sampling are still evolving.1
Without a standardized testing method that has been fully vetted, we could see inconsistent or inaccurate
results. Given the increasing levels of public concern over the health impacts of PFAS, it is essential that
the methodology for sampling be consistent and sound. Inaccurate results could create fear and chaos, which
could hamper the state’s efforts to address these chemicals. We believe that widespread sampling should
not proceed forward until draft Method 1633 is vetted and certified for multi-laboratory implementation..

“Guidance for Per- and Polyfluoroalkyl Substances: Analytical,” Minnesota Pollution Control Agency, 1 (Dec.
2021), https://www.pca.state.mn.us/sites/default/files/p-eao2-28.pdf [hereinafter “Analytical Guidance”].
1

1

Sampling Should Not Proceed Without Understanding of the Risk and a Plan for Public Outreach
The potential health dangers of PFAS chemicals have been gaining more attention from regulators and the
public in the recent years, but there are still many unknowns. Despite the ubiquity of these chemicals, there
is little understanding of the levels at which these chemicals are dangerous. MPCA’s plan would sample
for a suite of approximately 40 PFAS chemicals, but for a majority of these chemicals no toxicity
assessment is available yet. We are concerned that without more knowledge about the actual toxicity, the
detection of any level of one of these chemicals could cause alarm among the general population, which in
turn could hamper efforts to address the most pressing PFAS risks and dangers.
Therefore, we believe that before widespread sampling commences the agency needs to both identify the
toxicity level for these chemicals and develop a communications plan detailing how to respond if PFAS are
detected at WWTPs. Making a plan in advance will allow MPCA and the staff and elected officials with
potentially affected WWTPs to explain to citizens the nature of the risks these results may pose. Such an
understanding of the risks and a communications plan could also help with source reduction efforts by
educating the public.
Uniform Sampling Will Ensure Best Results
Sampling for PFAS requires a level of knowledge and skill to prevent inconsistencies and crosscontamination. The risk of cross-contamination and potentially erroneous results is heightened without a
certified, uniform sampling method. Because of the complexities associated with this sampling, we urge
MPCA to outsource the sampling to a single contractor (or several, each dedicated to specific regions of
the state). Doing so would help ensure uniformity and improve quality assurance. Our organization would
support an effort to seek funding for a contractor to conduct voluntary sampling in a well-designed program.
Voluntary Sampling of Influent Should Be Priority for First Phase
Although we believe that the concerns mentioned above should be addressed before moving forward, we
do want to mention several aspects of the proposal we believe should remain in place. Given the many
unknowns surrounding PFAS and potential liability, we believe monitoring should be voluntary and outside
the permitting process. We also support the focus on influent monitoring only. PFAS pollution is not the
fault of our communities; upstream source identification and control is our best opportunity to address
PFAS and mitigate pollution. To strategically target sources for reduction, it is only necessary to perform
influent monitoring.
Thank you for the opportunity to comment. Responses to any of the foregoing may be provided to my
attention at pbaustian@cityofluverne.org. Please also copy any such responses to CGMC’s attorney for this
matter, Elizabeth Wefel, at eawefel@flaherty-hood.com.
Sincerely,

Pat Baustian, Mayor of Luverne
President, Coalition of Greater Minnesota Cities
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ISRI is the voice of the recycling industry, promoting safe,
economically sustainable and environmentally responsible
recycling through networking, advocacy and education.

Via electronic delivery
January 21, 2022
Katrina Kessler, Commissioner
Minnesota Pollution Control Agency
520 Lafayette Road N
St. Paul, MN 55155-4194
Re: Draft PFAS Monitoring Plan
Dear Commissioner Kessler:
The Institute of Scrap Recycling Industries, Inc. (ISRI), on behalf of its recycling members that operate
automobile shredders in Minnesota1, would like to submit this letter for your consideration in response
to MPCA’s request for feedback on its draft PFAS Monitoring Plan2 (henceforth, “the Draft Plan”). ISRI
appreciates the various stakeholder meetings that MPCA held to receive initial feedback about the
Draft Plan and also the opportunity for us to meet with your staff on January 6, 2022 to outline our
initial concerns. This letter conveys those initial concerns as well as additional concerns. We
understand that PFAS is a very dynamic topic, with new information and new understandings emerging
continuously.
ISRI is the Voice of the Recycling Industry®. With headquarters in Washington, DC and 18 chapters
nationwide, including the Upper Midwest Chapter that includes Minnesota, ISRI represents more than
1,300 companies that process, broker, and consume recyclable commodities, including metals, paper,
plastics, glass, rubber, electronics, and textiles. ISRI provides education, advocacy, and safety and
compliance training, and promotes public awareness of the essential role that recycling plays in the
U.S. economy, global trade, the environment, and sustainable development.
Generating nearly $117 billion annually in U.S. economic activity, the recycling industry supports more
than 500,000 Americans with good jobs. More locally, the recycling industry provides to Minnesota a
total (direct) economic impact of $2.38 billion ($940 million), with $742 ($266) million in wages across
10,600 (3,360) jobs and $277 million in taxes generated.

1

Alliance Recycling Group, Alter Metal Recycling, Crow Wing Recycling, Gerdau, New Ulm Steel, and Northern Metal Recycling are ISRI
members that operate automobile shredder facilities in Minnesota. However, Gerdau’s automobile shredder is not currently operating.
Spectro is an ISRI member that operates a shredder in Minnesota that does not use automobiles as feedstock material.
2
“Draft PFAS monitoring plan (p-gen1-22b)” (November 2021), accessed at https://www.pca.state.mn.us/waste/mpca-pfas-monitoringplan on December 15, 2021.
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A. Areas of Agreement on the Draft Plan
Before expressing our concerns about the Draft Plan, ISRI would like to note some areas of agreement.
First, as a general matter, ISRI appreciates the Draft Plan’s goals and objectives and supports its
intention to address “individual [facility] considerations … as appropriate” (Draft Plan, p. 2).
1. Prioritizing “Source” Facilities Over “Conduit” Facilities.
ISRI strongly agrees with your useful differentiation in the Draft Plan “between industrial facilities
that may be sources of PFAS pollution and facilities that are likely conduits for PFAS releases into
the environment (usually waste management or treatment facilities)” (p. 3). This differentiation is
important because “source” facilities almost certainly have information about the types, quantities,
and concentrations of PFAS that they used de novo over time (e.g., purchase records, safety data
sheets). This information is highly relevant when considering any measured environmental impact
by releases of PFAS from “source” facilities. In contrast, “conduit” facilities likely have no
information about the types, quantities, and concentrations of PFAS that “anonymously” enter or
arrive at their facilities in association with materials or products from various economic sectors
(e.g., residential sector). The original manufacture of such materials or products may span decades
of time, resulting in an unknowable combination of PFAS types, quantities, and concentrations that
may be present and move through “conduit” facilities. This void of PFAS information for “conduit”
facilities makes assessing any measured environmental impact by releases of PFAS challenging. In
addition, it seems likely that “source” facilities would be much stronger “environmental sources” of
PFAS than “conduit” facilities, other things being relatively equal. From a risk-management
perspective, the Draft Plan must prioritize “source” facilities over “conduit” facilities.
2. Avoiding Duplication of Facility Responsibilities
ISRI also agrees with MPCA’s principle “to avoid duplication of responsibilities for facilities that may
be [sic] fall under two or more relevant programs (i.e., the solid waste program, wastewater
program, industrial stormwater program, and the air program)” (p. 3). ISRI notes references to this
principle in the Air Program Plan (Appendix A, p. 7), Wastewater Program Plan (Appendix B, p. 11),
and Industrial Stormwater Program Plan (Appendix D, p. 21). ISRI agrees that the Draft Plan must
not burden any one facility with monitoring simultaneously under more than one program plan.
B. Areas of Concern on the Draft Plan
Even with the noted areas of agreement, ISRI has significant concerns about the Draft Plan in a number
of different areas. The concerns described below include those previously articulated during various
stakeholder and direct meetings with MPCA staff. Information received during the feedback period
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from MPCA3 that is not in the Draft Plan (e.g., MPCA’s intentions) is not considered part of the Draft
Plan.
1. Recycling Facilities Are “Conduit” Facilities and Must Be Prioritized as “Conduit” Facilities.
Given MPCA’s useful differentiation between “source” and “conduit” facilities, MPCA fails to
characterize recycling facilities, particularly those with automobile shredders, as “conduit” facilities.
“Conduit” facilities, such as “usually waste management or treatment facilities” (p. 3; emphasis
added), do not introduce PFAS de novo as part of their operations. Likewise, recycling facilities
(NAICS 423930) are “conduit” facilities, although a completely separate industrial sector from
waste management and treatment facilities (NAICS 5622) with distinct regulatory attributes (see
Appendix F4). Recycling facilities with automobile shredders do not use PFAS de novo in either the
shredding of metal-containing feedstock (e.g., prepared end-of-life vehicles and appliances) or the
separation processes for isolating ferrous and nonferrous metals from the shredded material
produced by the shredder. Recycling facilities, including those with automobile shredders, must be
accorded the status of “conduit” facilities.
2. As “Conduit” Facilities, Automobile Shredders Must Not Be Included in the First Phase of
Monitoring in the Industrial Stormwater Program Plan.
A practical consequence of the Draft Plan’s view of recycling facilities as “source” facilities rather
than properly as “conduit” facilities is reflected in the Industrial Stormwater Program Plan
(Appendix D). ISRI is surprised and deeply concerned that the proposed first phase of industrial
stormwater monitoring includes automobile shredders, besides certain airports and chrome
platers. These are respectively one sector of “conduit” facilities and two sectors of “source”
facilities. ISRI is extremely concerned that MPCA has effectively abandoned its useful
differentiation between “source” and “conduit” facilities soon after making it. This “mixed”
selection of industrial sectors in the first phase of industrial stormwater monitoring contradicts
MPCA’s own useful differentiation between “source” and “conduit” facilities.
The Draft Plan notes that “[w]ithin the large list of facilities with NAICS codes associated with PFAS
use, programs have committed to prioritizing staff time to implement monitoring based on current
understandings of potential risk” (p. 3; emphasis added). Consistent with that statement, the
sectors selected for the first phase of monitoring must consist of only “source” facilities (i.e., those
associated with de novo PFAS use) because they likely have information about the types,
quantities, and concentrations of PFAS used de novo at their facilities and are likely the strongest
3

E-mail communication, “Industrial Stormwater (ISW) - PFAS Monitoring Plan Stakeholder Group” from Justin Barrick, MPCA, received at
4:39 pm EST, January 14, 2021.
4
“List of NAICS codes associated with potential PFAS use or release”.
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“environmental sources” of PFAS. As “conduit” facilities, automobile shredders must not be
included in the first phase of industrial stormwater monitoring.
In addition to not using PFAS de novo in its operations and thereby not being a strong
“environmental source” of PFAS, Minnesota’s automobile shredding industry is overall limited in
size, and therefore, does not warrant first phase monitoring from a watershed management
perspective. Assuming a typical automobile shredding operation encompasses 10 acres of industrial
drainage area (and applying a safety factor of 2), Minnesota’s automobile shredding operations
encompass less than 0.00003% of Minnesota’s total watershed area. Furthermore, the
geographical localities of the 7 automobile shredders (of which only 6 currently operate) are such
that there exists no undue burden on any one of Minnesota’s 81 major watersheds.
The Industrial Stormwater Program Plan is reliant on Appendix F to identify facilities for the first
phase of monitoring, but Appendix F does not list only industrial sectors that consist of “source”
facilities. Appendix F lists many industrial sectors that consist of “conduit” facilities, including
“Recyclable Material Merchant Wholesalers” (NAICS 423930) and landfills (NAICS 562212). In fact,
“Recyclable Material Merchant Wholesalers” (NAICS 423930) is listed out of order in an otherwise
well-ordered list of industrial sectors in Appendix F. It appears as if automobile shredders were
suddenly added to the first phase of industrial stormwater monitoring by way of sudden insertion
of “Recyclable Material Merchant Wholesalers” (NAICS 423930) into Appendix F after Appendix F
had already been developed and ordered by increasing NAICS Code value.
In the Industrial Stormwater Monitoring Plan, MPCA states that “[it] has identified a large number
of NAICS that may be associated with PFAS use and release (see Appendix F)” (p. 21). Two is not a
large number, so there are undoubtedly other “source” NAICS sectors than the two already
included in the first phase. If automobile shredders can be suddenly added to the first phase of
industrial stormwater monitoring, then automobile shredders can be as easily suddenly removed
from the first phase, as they must be due to their “conduit” status.
3. The Industrial Stormwater Monitoring Plan Lacks Significant Detail and Entails Many
Unknowns.
The Industrial Stormwater Monitoring Plan (Appendix D, “Stormwater Plan”) provides an outline of
the elements of a stormwater monitoring plan; however, it lacks significant detail and entails many
unknowns, including costs. If the Stormwater Plan is not well-defined, then data collected under it
may be questionable and have little value. Bad data would be a significant waste of resources.
These details must be defined, and a defined Stormwater Plan must be offered for stakeholder, if
not public, feedback and suitably revised before being implemented.
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Also, MPCA notes that it will require facilities to conduct certain activities in follow-up to detection
of elevated PFAS, but whether that statement refers to a future general industrial stormwater
permit or this Stormwater Plan is unclear. MPCA’s authority to require facilities to do anything
within a nonregulatory, voluntary program is very uncertain.
a. The Stormwater Plan Must Define What Stormwater Must Be Sampled.
The Stormwater Plan notes in a very brief section that “the primary material monitored at these
facilities will be industrial stormwater (ISW)” (p. 23; emphasis added). This suggests that
another type(s) of stormwater should be sampled in addition to an actual discharge from an
existing monitored outfall. It is quite unclear whether facilities will need to sample discharges in
all existing monitored outfalls plus additional on-site stormwater runoff on a quarterly basis.
Notwithstanding subsequent intentions communicated by MPCA to reduce the sampling
burden5, the amount of sampling each quarter could be quite large and burdensome, especially
when the special requirements of sampling for PFAS detection are considered (see Sections
B.3.b. and B.3.c.).
b. The Stormwater Plan Must Have a Defined Stormwater Sampling Protocol.
The Stormwater Plan notes that “MPCA will have updated Guidance for PFAS Analysis and
Guidance for PFAS Field Sampling available before this plan is finalized and implemented” (p.
24). To ISRI’s knowledge, such guidance documents6 were made available in early January 2022.
The document, “Guidance for Per- and Polyfluoroalkyl substances (PFAS): Sampling”7, is
intended “to provide guidance and information on collecting or handling PFAS environmental
samples” (Guidance, p. 1). It is a living guidance document that is necessary for developing a
stormwater sampling protocol for PFAS detection. However, it is not a stormwater sampling
protocol that standardizes the stormwater sampling process across all facilities that will
conduct industrial stormwater sampling for PFAS.
Due to rural localities and a limited supply of environmental professionals, MPCA should
recognize that in most cases ISW facilities must rely on onsite staff to obtain benchmark
samples within the required time period after the start of a discharge. With this understanding,
in the early roll-out of its general industrial stormwater permit, MPCA offered numerous
trainings and various learning tools to ISW facilities. As sampling for PFAS in the rain is very
different than sampling for TSS or pH where one can sport a raincoat and waterproof shoes
5

See Footnote 3.
Posted at https://www.pca.state.mn.us/data/mpca-quality-system.
7
Accessed at https://www.pca.state.mn.us/sites/default/files/p-eao2-27.pdf on January 6, 2022.
6
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without effect, MPCA would need to offer similar—if not much more extensive—training and
learning tools to ISW facilities in order to preserve data quality and not artificially create liability
under a voluntary program.
The lack of a stormwater sampling protocol increases the likelihood of significant variations in
how samples are collected, and this could be reflected in the quality of the data, especially
when the quantification levels for PFAS are in parts per trillion (ppt). Bad data have little or no
value.
The Stormwater Plan must have a stormwater sampling protocol that standardizes sample
collection for PFAS detection.
c. Stormwater Sampling Requires Third-Party Experts and Is Likely Very Expensive.
Whether there is a guidance document, “Guidance for Per- and Polyfluoroalkyl substances
(PFAS): Sampling”, or a protocol document for stormwater sampling for PFAS detection, it is
very clear that stormwater sampling will have to be conducted by third-party experts. The
stringent requirements set out by the guidance document (even if incorporated into a protocol
document) are almost certainly beyond the ability of staff at existing shredder facilities to carry
out. These include using acceptable (and avoiding prohibited) sampling materials and
equipment, field clothing, and personal protective equipment; avoiding contact with certain
food packaging; having appropriate and enough sampling containers for the numerous quality
control samples in addition to the stormwater sample; using a proper sampling sequence; and
conducting proper decontamination procedures.
The complexity of stormwater sampling for PFAS detection makes collection of stormwater
samples likely very expensive, especially when conducted by third-party experts. It seems likely
that collection of a sample could cost more than the cost of analyzing that collected stormwater
sample for PFAS. When these sampling and analytical costs per sample are applied to multiple
samples per quarter, the costs of industrial stormwater monitoring could be quite large and
borne by the facility.
Reducing the number of samples required per quarter would reduce costs for facilities
conducting industrial stormwater monitoring, which MPCA seems to be considering8.
d. Data Collected Under the Stormwater Plan Must Not Be Included in Public Databases.
MPCA indicates that these “data will be used to facilitate the reduction of PFAS pollutant load
sources and manage likely sources at ISW facilities if concentrations warrant such action” (p.
8

See Footnote 3.
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24). These data will also inform later phases of industrial stormwater monitoring and
potentially the next general industrial stormwater permit. While the Stormwater Plan does not
mention anything about data storage or publication, MPCA raised the possibility in stakeholder
meetings during the feedback period that the data would be posted in its Environmental
Quality Information System (EQuIS). This is not an information system that is currently used for
reporting by ISW facilities, so it is unclear how these data are to be entered, managed, and
transmitted to and by MPCA. Reporting to another system would create an additional reporting
burden for ISW facilities as part of a nonregulatory, voluntary Draft Plan.
It is unacceptable to post in a database that may be accessible to the public (e.g., EQuIS) any
data collected under the Stormwater Plan because those data were collected as part of the
nonregulatory, voluntary Draft Plan.
Posting of such data also has the potential to create liability. That liability would be inequitable
because it would first hit those facilities that happen to have conducted sampling first. It would
have an undue effect on others’ voluntary participation from that point on. In no case should
ISW facilities have to publicly report interim quarterly concentrations or concentrations from
“source areas” that are not already established benchmark sampling locations or otherwise
designated points of compliance.
To protect the confidentiality of data collected under the Stormwater Plan, the stormwater
sampling protocol under the Stormwater Plan may have to be sufficiently different than that in
an ISW facility’s permit (e.g., MNR050000) to avoid required reporting of data collected under
the Stormwater Plan, a part of the nonregulatory, voluntary Draft Plan. MPCA’s intention to not
create additional burdens on ISW facilities by attempting to use existing benchmark monitoring
may in fact challenge and hinder its efforts for voluntary inclusion due to the perceived liability
and regulatory confusion.
e. MPCA Must Collect Background Rainwater Samples to Allow Background PFAS to be
Properly Taken into Account When Evaluating Stormwater Sampling Data.
MPCA indicates that these “data will be used to facilitate the reduction of PFAS pollutant load
sources and manage likely sources at ISW facilities if concentrations warrant such action” (p.
24). These data will also inform later phases of industrial stormwater monitoring and
potentially the next general industrial stormwater permit. MPCA has subsequently indicated
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that it intends to use an action level of 12 ppt9 (ng/L) for requiring a facility to “submit a source
and exposure reduction plan”10.
However, there is an implicit assumption here that what is detected in a stormwater sample
originated from industrial activity at the “source” or “conduit” facility; that is, the incident
precipitation that gives rise to the sampled stormwater at the facility contains zero PFAS.
Scientific literature exists to suggest that rainwater in the Midwestern United States can
contain as much as 30 ppt PFOA11. It seems evident that background PFAS in rainwater cannot
be ignored; it must be measured and taken in account.
Similar to what MPCA performs currently in air monitoring, MPCA must collect and analyze
background rainwater samples to document background PFAS concentrations. This will help to
ensure measurement of the true background PFAS concentration in rainwater unaffected by
industrial activity and to minimize the monitoring burden on facilities conducting stormwater
sampling. All such facilities will be able to use these background PFAS data when evaluating
their own sampling data for comparison against any applicable action levels.
4. Facilities Conducting Draft Plan Monitoring Must Not Be Burdened with Their Draft Plan
Costs.
ISRI noticed that in the Draft Plan, only the Industrial Stormwater Program Plan specifically states
that “[p]ermittees will be expected to cover the costs associated with sample collection, analysis,
and reporting” (p. 24). This presumably applies to permittees regardless of when they conduct
monitoring (i.e., not just permittees in the first phase). In the Draft Plan, MPCA notes that it “has
received funding for various other initiatives related to PFAS” (p. 1). While it may be true that every
facility that samples any medium for PFAS under the Draft Plan is expected to cover its costs, the
Draft Plan does not say this explicitly and appears to single out facilities that sample industrial
stormwater. If MPCA intends such a distinction for facilities in the Industrial Stormwater Program
Plan, such singling out of these facilities is unacceptable. If MPCA intends that any facility in any
monitoring program plan is expected to cover its own Draft Plan costs, this is also unacceptable.
MPCA may have authority “to investigate the extent, character, and effect of the pollution of the
waters of this state and to gather data and information necessary or desirable in the administration
or enforcement of pollution laws, and to make such classification of the waters of the state as it
9

Although ISRI cannot comment on what an appropriate action level should be at this point, MPCA should provide studies and references
to justify any action level used in the Stormwater Plan. It is worth noting that use of this value appears to be the application of a very
conservative drinking water limit to an industrial stormwater discharge.
10
See Footnote 3.
11
Pike, K.A., Edmiston, P.L., Morrison, J.J., Faust, J.A. 2021. Correlation analysis of perfluoroalkyl substances in regional U.S. precipitation
events. Water Res 190. 116685. https://doi.org/10.1016/j.watres.2020.116685.
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may deem advisable” (Minn. Stat. 115.03 Subd. 1(b)). However, MPCA does not have authority to
impose costs on facilities to accomplish these activities in a nonregulatory, voluntary program such
as the Draft Plan. Facilities covered by the Draft Plan must not be burdened with their own Draft
Plan costs, which are largely unknown (see Section 3.B.c).
The “costs associated with sample collection, analysis, and reporting” under the Draft Plan is not an
insignificant issue for the recycling industry—a highly competitive, commodity-based, free-market
industry. These costs under the Draft Plan cannot be “recovered” in the regular course of business
from either suppliers or downstream customers because recycling is a commodity-based business
rather than a service-based business. Attempting to recover Draft Plan costs from potential
suppliers of recyclable materials means offering to buy their recyclable materials at below-market
prices. In that circumstance, these potential suppliers will seek recyclers (out of state) that offer
(higher) market prices for their recyclable materials. Alternatively, attempting to recover Draft Plan
costs from potential downstream customers means asking them to pay above-market prices for
commodity-grade recycled (e.g., shredded) ferrous and nonferrous metals. In that circumstance,
these potential downstream customers will seek recyclers (out of state) that accept (lower) market
prices for commodity-grade recycled metals. As a commodity-based industry, recyclers simply have
no mechanism to recover their Draft Plan costs. These costs could be potentially burdensome,
especially if recyclers were monitoring under more than one program plan under the Draft Plan.

5. The Remediation Program Plan Must Include Active Industrial Facilities as a Stakeholder
Group.
As MPCA rightly notes, the Remediation Program Plan (Appendix E) “is unlike the other programs
participating in the monitoring plan that oversee permitted facilities” (p. 25). A facility used by any
industrial sector could be required by MPCA’s Site Remediation and Redevelopment Section to
undergo clean-up because of the presence of PFAS. This happenstance could be the result of
firefighting activity that involved aqueous film-forming foams (AFFFs), rather than the particulars of
the industrial activities at the facility (e.g., on-site de novo use of PFAS). The PFAS concentrations
that necessitate clean-up activity are likely very low and are likely to be even lower in the future if
trends in emerging PFAS information continue.
The Remediation Program Plan intends to “convene a meeting with stakeholders that are involved
in remedial activities” and “to work closely with stakeholders to develop the longstanding PFAS
Guidance Document to guide agency actions related to remediation and redevelopment for the
medium to long-term” (p. 26). The public meeting of the “MPCA Remediation Program PFAS
Monitoring Plan” on January 4, 2022 noted that its stakeholder groups consist of “Legal,
Brownfields, Municipal (counties, cities), Academia, Analytical Laboratory, Lenders, Consultants
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(MPCA, industry/RPs, Brownfields), MPCA and MDH program staff”12. To be sure, Brownfields13 are
an important stakeholder group because they are the objects of clean-up activities; however,
Brownfields are not the only properties that will undergo such clean-up, especially in the medium
to long-term.
It seems likely that the presence of low concentrations of PFAS will push numerous currently active
facilities into clean-up activity required by MPCA’s Site Remediation and Redevelopment Section
(e.g., prior to sale of a facility). Given this expectation, active industrial facilities are a significant
stakeholder group, especially large active facilities with substantial outdoor industrial activity.
However, the Remediation Program Plan does not include active industrial facilities as a
stakeholder group, despite the likely impact of PFAS on them. PFAS currently presents substantial
uncertainties for facilities regarding future redevelopment opportunities, transactions, and
insurance. The PFAS Guidance Document to be developed will likely have an impact on future
facility business decisions.
The Remediation Program Plan must give active industrial facilities (or industrial sectors) the
opportunity to participate in the development of the PFAS Guidance Document as a stakeholder
group.
C. Summary
Based on review of the Draft Plan, ISRI agrees with MPCA’s useful differentiation between “source”
and “conduit” facilities and its principle of avoiding duplication of facility responsibilities to prevent any
facility from monitoring simultaneously under more than one program plan. However, ISRI is extremely
concerned that the Draft Plan does not consider recycling facilities, especially those with automobile
shredders, to be “conduit” facilities. As a result, automobile shredders have been improperly included
in the first phase of monitoring under the Industrial Stormwater Program Plan, along with sectors that
consist of “source” facilities. This “mixed” selection of facilities in the first phase of monitoring
contradicts MPCA’s useful differentiation between “source” and “conduit” facilities. The first phase of
stormwater monitoring must consist of only “source” facilities and thus must not include automobile
shredders, which are “conduit facilities”.
At the same time, the Industrial Stormwater Program Plan lacks significant details and entails many
unknowns. The Stormwater Plan must define what stormwater must be sampled and have a
12

Video recording, “Public Meeting MPCA Remediation Program PFAS Monitoring Plan 20220104 140843 Meeting Recording”, at
https://www.youtube.com/watch?v=B28s41RkryY, accessed via https://www.pca.state.mn.us/waste/mpca-pfas-monitoring-plan on
January 20, 2022.
13
As defined by MDH, “Brownfields are abandoned, idled, or underused industrial and commercial properties where financing expansion
or redevelopment is complicated by actual or suspected environmental contamination as a result of past uses” (see
https://www.health.state.mn.us/communities/environment/places/brownfield.html).
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stormwater sampling protocol to standardize sampling procedures across facilities. Lack of
standardized sampling could result in bad data that have little or no value. Nonetheless, given the
complexity of collecting stormwater samples for PFAS detection, stormwater sampling almost certainly
must be conducted by third-party experts. The cost of collecting a stormwater sample may even
exceed the cost of having that sample analyzed. It is very likely that stormwater sampling is going to be
very expensive per sample, which then gets magnified by the number of samples to be taken at the
facility each quarter. Any data collected under the Stormwater Plan must not be accessible to the
public because the Stormwater Plan is part of the nonregulatory, voluntary Draft Plan and not
associated with any permit or permit requirement. However, to protect data confidentiality, the
stormwater sampling protocol under the Stormwater Plan may need to be sufficiently different than
that under the general industrial stormwater permit (MNR050000) to avoid required reporting. MPCA
must collect and analyze background rainwater samples to document background (i.e., nonindustrial)
PFAS concentrations for use by all facilities conducting stormwater sampling in evaluating their
stormwater data.
ISRI is further concerned about imposition of Draft Plan costs on apparently only those facilities that
monitor under the Industrial Stormwater Program Plan, while facilities under other program plans do
not appear to be burdened with covering their Draft Plan costs. While such singling out of facilities is
particularly unacceptable, imposition of the costs of the nonregulatory, voluntary Draft Plan on any
facility in any monitoring program plan is unacceptable more generally. Recycling facilities lack the
ability to recover their Draft Plan costs in the normal course of business because of the commoditybased nature of the recycling industry. Draft Plan costs could be potentially burdensome for
participating recycling facilities, especially if they were monitoring under more than one program plan
under the Draft Plan.
Finally, the Remediation Program Plan must include active industrial facilities as a stakeholder group
given the potential impact of PFAS on future facility business decisions.
In closing, ISRI and its Minnesota recycling members appreciate your consideration of our feedback on
the Draft Plan. We look forward to staying engaged on the development of your PFAS Monitoring Plan.
If you have any questions, you can reach me at DWagger@isri.org or 202-662-8533.
Sincerely,

David L. Wagger, Ph.D.
Chief Scientist / Director of Environmental Management
Institute of Scrap Recycling Industries, Inc.

January 21, 2022
TO:

Minnesota Pollution Control Agency
PFAS Monitoring Plan Development Team
Attn: Justin Barrick

FROM:

Minnesota Council of Airports (MCOA)

RE:

Comments on MPCA Draft PFAS Monitoring Plan issued November 2021
Appendix D – Industrial Stormwater Program Plan

MPCA Staff:
This comment letter has been developed by the Minnesota Council of Airports (MCOA) to provide
feedback on the Draft PFAS Monitoring Plan (“Draft Plan”) provided by the MPCA in November 2021. The
MPCA requested comments from interested parties by January 18, 2022 via electronic form regarding the
sampling program details within the Draft Plan. This form provided an option for an attached letter of
desired, which MCOA has used to transmit the following comments.
MCOA is a non-profit organization formed in 1983 to provide airport owners and operators with a forum
for information exchange to improve airports and aviation in the state. MCOA's mission is to ensure the
safe operation and adequate funding of all Minnesota airports using the members' collective voices and
the exchange of best practices. One aspect of MCOA’s activities in pursuing this mission is advocacy on
behalf of the member airports with regulations and legislation that may impact airports. The Draft PFAS
Sampling Plan has the potential to impact airports and therefore MCOA has developed this letter to
provide feedback on behalf of MCOA’s 104 member airports.
·

MCOA has participated in various MPCA stakeholder conference calls regarding the Draft Plan.
This includes calls after the Draft Plan was released with MPCA representatives where potential
modifications to the Draft Plan were discussed. In addition, MCOA provided a site visit to the
MPCA to further inform the agency on airport operations and unique characteristics. This
comment letter may refer to discussions or direction that the MPCA indicated it was taking during
these stakeholder conference calls and subsequently summarized in a January 14, 2022 email to
the stakeholder group.

AIRPORT SAMPLING PROGRAM APPLICABILITY
All Sector S permittees within the Multi-Sector General Stormwater Permit were initially included within
the Draft Plan (~150 permittees) as potential sampling program participants. MCOA expects the initial
inclusion of all Sector S permittees may have been the result of commercial airports often cited as
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potential sources of per- and polyfluoroalkyl substances (PFAS) due to the aqueous film-forming foam
(AFFF) use, which are known to contain PFAS.
Through the stakeholder engagement calls, the MPCA was informed that only Part 139 Certificated
Airports are required by the Federal Aviation Administration (FAA) to maintain AFFF capabilities and
comply with the required equipment testing. Part 139 airports are typically commercial airports with
scheduled passenger air service. In Minnesota there are nine Part 139 airports, of which eight are Sector
S permittees (Minneapolis-St. Paul International Airport is a Part 139 airport but maintains discharge
authorization under an individual NPDES permit). Based on this information, the MPCA indicated during
the stakeholder calls and within a January 14, 2022 email that the MPCA is considering limiting the Sector
S sampling program participants to the eight Sector S Part 139 airports. MCOA strongly supports the
position that only Part 139 airports in Minnesota should be asked to participate due to the lack of FAA
AFFF requirements at non-Part 139 airports.
It should be noted that the FAA has worked with the aviation industry to reduce the potential for nonemergency use of AFFF at Part 139 airports and ultimately providing options for non-PFAS containing, or
fluorine-free-foams (F3s). Some of the major steps include:
·
·
·
·

No longer requiring AFFF discharge during timed-response drills.
Approving closed-loop testing technology that allows for required equipment proportion testing
to be conducted without discharge of AFFF.
Building a state-of-the-art testing facility to evaluation F3s.
Approving the use of F3s at Part 139 airports once F3s are available that can meet the required
military specification (currently no products are available that meet the performance criteria.

These initiatives will help to reduce or eliminate the potential for AFFF PFAS impacts from Part 139 airports
in the future.
SAMPLING PLAN COMMENTS AND RECOMMENDATIONS
MCOA provides the following additional comments and recommendations to the Draft Plan:
·

The Draft Plan proposed quarterly sampling. During the stakeholder calls it was suggested this
may be reduced to two samples from potentially two locations. The MPCA indicated in a January
14, 2022 email that it was considering reducing sampling to three samples with an option to
submit a monitoring reduction form. MCOA supports reducing the sampling frequency from the
quarterly indicated in the original plan. Furthermore, MCOA recommends sampling be reduced
to one initial sample collected from the Benchmark Monitoring Location (BML) receiving
stormwater from the drainage area of greatest historical PFAS exposure.
o Results from this sample could be compared to the “action level” and if below, no further
sampling would be required.
o If initial results are above the action level, MCOA recommends a review of site-specific
conditions be conducted to determine the need for additional sampling. The review
would include site hydrogeologic setting, potential downstream receptors, and the site
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·

·

·

·

history with regard to PFAS. The need for additional sampling should be reviewed with
the MPCA using a risk-based approach. This may result in additional sampling at the BML
or possibly moving upstream to areas adjacent to operations.
The MPCA indicated during the stakeholder calls and a January 14, 2022 email that samples should
be collected from two locations minimum. One sample that represents the BML from the area of
PFAS concern and one sample further “upstream” in the drainage area adjacent to an area of
concern. MCOA recommends only one sample location at the BML from the drainage area with
the PFAS area of concern. BMLs represent the permittees stormwater discharge quality and
should provide the necessary information for this initial sampling program.
The MPCA has suggested a sampling reduction form would be an option for participants to
propose sample reductions (frequency and/or sites). MCOA supports the concept of a sample
reduction form to allow participants the ability to propose sample reduction when there is limited
value in additional sampling.
The MPCA indicated during the stakeholder calls and a January 14, 2022 email that an action level
of 12 parts per trillion (ppt) PFOS may be used to indicate need for further action. MCOA
recommends that if a PFOS action level is used that it aligns with the Minnesota Department of
Health’s Health Based Value of 15 ppt PFOS.
Action levels at such low levels in stormwater have the potential for analytical results impacted
by offsite sources, which may include precipitation. MCOA recommends the MPCA undergo
research to better understand the potential contribution of rainwater to stormwater discharge
PFAS concentrations.

PFAS sampling adds additional burden to airports at a time when all airports have experienced substantial
challenges due to the drastic reduction in air travel during the global pandemic. Although MCOA
understands the importance of better understanding potential PFAS impacts across the state, MCOA also
supports a prudent approach of judiciously sampling and making data driven decisions based on sample
results, site conditions, and risk to downstream receptors. In addition, MCOA recommends that the
MPCA provide funding for sampling program participants to reduce or fully compensate the sampling
and analytical costs.
COMMUNICATION AND PUBLIC OUTREACH SUPPORT
MCOA recommends the MPCA conduct an extensive communication and public outreach program that
provides the public details on the goals of the plan and what PFAS results mean for their community. PFAS
has garnered significant media attention and voluntary participants in this sampling program should be
supported by MPCA if results indicate elevated levels of PFAS within their stormwater discharges.
Solutions to elevated results are unlikely to be simple and straight-forward. MCOA recommends that the
MPCA takes a deliberate and intentional leadership role in communicating results and responding to
community inquiry as appropriate.
CLOSING REMARKS
Airports acknowledge the concern over PFAS in the environment and the MPCA’s desire to gather
additional information to better understand the potential issue statewide. The Draft Plan is a step towards
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this goal. The recommendations made above are reasonable and allow for data collection to proceed at
Part 139 airports while striking the balance of effective use of limited resources. MCOA looks forward
to continued dialogue as a sampling program is finalized in partnership with the MPCA and stakeholders.
The Draft Plan previously provided by the MPCA in November 2021 is likely to undergo significant revisions
based on the stakeholder meetings and a January 14, 2022 email. MCOA requests an additional comment
period be provided after the next version of the sampling plan is prepared. This will provide potentially
affected permittees an opportunity to provide specific feedback on modifications to the original plan.

MCOA appreciates the opportunity to provide feedback and recommendations the MPCA’s Draft PFAS
Monitoring Plan. If you have any questions or need additional information regarding the contents of this
letter, please feel free to contact me.

Steven Wright, A.A.E.
MCOA Chair
stevenwright@brainerdairport.com
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ISRI is the voice of the recycling industry, promoting safe,
economically sustainable and environmentally responsible
recycling through networking, advocacy and education.

Via electronic delivery
January 21, 2022
Katrina Kessler, Commissioner
Minnesota Pollution Control Agency
520 Lafayette Road N
St. Paul, MN 55155-4194
Re: Draft PFAS Monitoring Plan
Dear Commissioner Kessler:
The Institute of Scrap Recycling Industries, Inc. (ISRI), on behalf of its recycling members that operate
automobile shredders in Minnesota1, would like to submit this letter for your consideration in response
to MPCA’s request for feedback on its draft PFAS Monitoring Plan2 (henceforth, “the Draft Plan”). ISRI
appreciates the various stakeholder meetings that MPCA held to receive initial feedback about the
Draft Plan and also the opportunity for us to meet with your staff on January 6, 2022 to outline our
initial concerns. This letter conveys those initial concerns as well as additional concerns. We
understand that PFAS is a very dynamic topic, with new information and new understandings emerging
continuously.
ISRI is the Voice of the Recycling Industry®. With headquarters in Washington, DC and 18 chapters
nationwide, including the Upper Midwest Chapter that includes Minnesota, ISRI represents more than
1,300 companies that process, broker, and consume recyclable commodities, including metals, paper,
plastics, glass, rubber, electronics, and textiles. ISRI provides education, advocacy, and safety and
compliance training, and promotes public awareness of the essential role that recycling plays in the
U.S. economy, global trade, the environment, and sustainable development.
Generating nearly $117 billion annually in U.S. economic activity, the recycling industry supports more
than 500,000 Americans with good jobs. More locally, the recycling industry provides to Minnesota a
total (direct) economic impact of $2.38 billion ($940 million), with $742 ($266) million in wages across
10,600 (3,360) jobs and $277 million in taxes generated.

1

Alliance Recycling Group, Alter Metal Recycling, Crow Wing Recycling, Gerdau, New Ulm Steel, and Northern Metal Recycling are ISRI
members that operate automobile shredder facilities in Minnesota. However, Gerdau’s automobile shredder is not currently operating.
Spectro is an ISRI member that operates a shredder in Minnesota that does not use automobiles as feedstock material.
2
“Draft PFAS monitoring plan (p-gen1-22b)” (November 2021), accessed at https://www.pca.state.mn.us/waste/mpca-pfas-monitoringplan on December 15, 2021.
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A. Areas of Agreement on the Draft Plan
Before expressing our concerns about the Draft Plan, ISRI would like to note some areas of agreement.
First, as a general matter, ISRI appreciates the Draft Plan’s goals and objectives and supports its
intention to address “individual [facility] considerations … as appropriate” (Draft Plan, p. 2).
1. Prioritizing “Source” Facilities Over “Conduit” Facilities.
ISRI strongly agrees with your useful differentiation in the Draft Plan “between industrial facilities
that may be sources of PFAS pollution and facilities that are likely conduits for PFAS releases into
the environment (usually waste management or treatment facilities)” (p. 3). This differentiation is
important because “source” facilities almost certainly have information about the types, quantities,
and concentrations of PFAS that they used de novo over time (e.g., purchase records, safety data
sheets). This information is highly relevant when considering any measured environmental impact
by releases of PFAS from “source” facilities. In contrast, “conduit” facilities likely have no
information about the types, quantities, and concentrations of PFAS that “anonymously” enter or
arrive at their facilities in association with materials or products from various economic sectors
(e.g., residential sector). The original manufacture of such materials or products may span decades
of time, resulting in an unknowable combination of PFAS types, quantities, and concentrations that
may be present and move through “conduit” facilities. This void of PFAS information for “conduit”
facilities makes assessing any measured environmental impact by releases of PFAS challenging. In
addition, it seems likely that “source” facilities would be much stronger “environmental sources” of
PFAS than “conduit” facilities, other things being relatively equal. From a risk-management
perspective, the Draft Plan must prioritize “source” facilities over “conduit” facilities.
2. Avoiding Duplication of Facility Responsibilities
ISRI also agrees with MPCA’s principle “to avoid duplication of responsibilities for facilities that may
be [sic] fall under two or more relevant programs (i.e., the solid waste program, wastewater
program, industrial stormwater program, and the air program)” (p. 3). ISRI notes references to this
principle in the Air Program Plan (Appendix A, p. 7), Wastewater Program Plan (Appendix B, p. 11),
and Industrial Stormwater Program Plan (Appendix D, p. 21). ISRI agrees that the Draft Plan must
not burden any one facility with monitoring simultaneously under more than one program plan.
B. Areas of Concern on the Draft Plan
Even with the noted areas of agreement, ISRI has significant concerns about the Draft Plan in a number
of different areas. The concerns described below include those previously articulated during various
stakeholder and direct meetings with MPCA staff. Information received during the feedback period
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from MPCA3 that is not in the Draft Plan (e.g., MPCA’s intentions) is not considered part of the Draft
Plan.
1. Recycling Facilities Are “Conduit” Facilities and Must Be Prioritized as “Conduit” Facilities.
Given MPCA’s useful differentiation between “source” and “conduit” facilities, MPCA fails to
characterize recycling facilities, particularly those with automobile shredders, as “conduit” facilities.
“Conduit” facilities, such as “usually waste management or treatment facilities” (p. 3; emphasis
added), do not introduce PFAS de novo as part of their operations. Likewise, recycling facilities
(NAICS 423930) are “conduit” facilities, although a completely separate industrial sector from
waste management and treatment facilities (NAICS 5622) with distinct regulatory attributes (see
Appendix F4). Recycling facilities with automobile shredders do not use PFAS de novo in either the
shredding of metal-containing feedstock (e.g., prepared end-of-life vehicles and appliances) or the
separation processes for isolating ferrous and nonferrous metals from the shredded material
produced by the shredder. Recycling facilities, including those with automobile shredders, must be
accorded the status of “conduit” facilities.
2. As “Conduit” Facilities, Automobile Shredders Must Not Be Included in the First Phase of
Monitoring in the Industrial Stormwater Program Plan.
A practical consequence of the Draft Plan’s view of recycling facilities as “source” facilities rather
than properly as “conduit” facilities is reflected in the Industrial Stormwater Program Plan
(Appendix D). ISRI is surprised and deeply concerned that the proposed first phase of industrial
stormwater monitoring includes automobile shredders, besides certain airports and chrome
platers. These are respectively one sector of “conduit” facilities and two sectors of “source”
facilities. ISRI is extremely concerned that MPCA has effectively abandoned its useful
differentiation between “source” and “conduit” facilities soon after making it. This “mixed”
selection of industrial sectors in the first phase of industrial stormwater monitoring contradicts
MPCA’s own useful differentiation between “source” and “conduit” facilities.
The Draft Plan notes that “[w]ithin the large list of facilities with NAICS codes associated with PFAS
use, programs have committed to prioritizing staff time to implement monitoring based on current
understandings of potential risk” (p. 3; emphasis added). Consistent with that statement, the
sectors selected for the first phase of monitoring must consist of only “source” facilities (i.e., those
associated with de novo PFAS use) because they likely have information about the types,
quantities, and concentrations of PFAS used de novo at their facilities and are likely the strongest
3

E-mail communication, “Industrial Stormwater (ISW) - PFAS Monitoring Plan Stakeholder Group” from Justin Barrick, MPCA, received at
4:39 pm EST, January 14, 2021.
4
“List of NAICS codes associated with potential PFAS use or release”.
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“environmental sources” of PFAS. As “conduit” facilities, automobile shredders must not be
included in the first phase of industrial stormwater monitoring.
In addition to not using PFAS de novo in its operations and thereby not being a strong
“environmental source” of PFAS, Minnesota’s automobile shredding industry is overall limited in
size, and therefore, does not warrant first phase monitoring from a watershed management
perspective. Assuming a typical automobile shredding operation encompasses 10 acres of industrial
drainage area (and applying a safety factor of 2), Minnesota’s automobile shredding operations
encompass less than 0.00003% of Minnesota’s total watershed area. Furthermore, the
geographical localities of the 7 automobile shredders (of which only 6 currently operate) are such
that there exists no undue burden on any one of Minnesota’s 81 major watersheds.
The Industrial Stormwater Program Plan is reliant on Appendix F to identify facilities for the first
phase of monitoring, but Appendix F does not list only industrial sectors that consist of “source”
facilities. Appendix F lists many industrial sectors that consist of “conduit” facilities, including
“Recyclable Material Merchant Wholesalers” (NAICS 423930) and landfills (NAICS 562212). In fact,
“Recyclable Material Merchant Wholesalers” (NAICS 423930) is listed out of order in an otherwise
well-ordered list of industrial sectors in Appendix F. It appears as if automobile shredders were
suddenly added to the first phase of industrial stormwater monitoring by way of sudden insertion
of “Recyclable Material Merchant Wholesalers” (NAICS 423930) into Appendix F after Appendix F
had already been developed and ordered by increasing NAICS Code value.
In the Industrial Stormwater Monitoring Plan, MPCA states that “[it] has identified a large number
of NAICS that may be associated with PFAS use and release (see Appendix F)” (p. 21). Two is not a
large number, so there are undoubtedly other “source” NAICS sectors than the two already
included in the first phase. If automobile shredders can be suddenly added to the first phase of
industrial stormwater monitoring, then automobile shredders can be as easily suddenly removed
from the first phase, as they must be due to their “conduit” status.
3. The Industrial Stormwater Monitoring Plan Lacks Significant Detail and Entails Many
Unknowns.
The Industrial Stormwater Monitoring Plan (Appendix D, “Stormwater Plan”) provides an outline of
the elements of a stormwater monitoring plan; however, it lacks significant detail and entails many
unknowns, including costs. If the Stormwater Plan is not well-defined, then data collected under it
may be questionable and have little value. Bad data would be a significant waste of resources.
These details must be defined, and a defined Stormwater Plan must be offered for stakeholder, if
not public, feedback and suitably revised before being implemented.
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Also, MPCA notes that it will require facilities to conduct certain activities in follow-up to detection
of elevated PFAS, but whether that statement refers to a future general industrial stormwater
permit or this Stormwater Plan is unclear. MPCA’s authority to require facilities to do anything
within a nonregulatory, voluntary program is very uncertain.
a. The Stormwater Plan Must Define What Stormwater Must Be Sampled.
The Stormwater Plan notes in a very brief section that “the primary material monitored at these
facilities will be industrial stormwater (ISW)” (p. 23; emphasis added). This suggests that
another type(s) of stormwater should be sampled in addition to an actual discharge from an
existing monitored outfall. It is quite unclear whether facilities will need to sample discharges in
all existing monitored outfalls plus additional on-site stormwater runoff on a quarterly basis.
Notwithstanding subsequent intentions communicated by MPCA to reduce the sampling
burden5, the amount of sampling each quarter could be quite large and burdensome, especially
when the special requirements of sampling for PFAS detection are considered (see Sections
B.3.b. and B.3.c.).
b. The Stormwater Plan Must Have a Defined Stormwater Sampling Protocol.
The Stormwater Plan notes that “MPCA will have updated Guidance for PFAS Analysis and
Guidance for PFAS Field Sampling available before this plan is finalized and implemented” (p.
24). To ISRI’s knowledge, such guidance documents6 were made available in early January 2022.
The document, “Guidance for Per- and Polyfluoroalkyl substances (PFAS): Sampling”7, is
intended “to provide guidance and information on collecting or handling PFAS environmental
samples” (Guidance, p. 1). It is a living guidance document that is necessary for developing a
stormwater sampling protocol for PFAS detection. However, it is not a stormwater sampling
protocol that standardizes the stormwater sampling process across all facilities that will
conduct industrial stormwater sampling for PFAS.
Due to rural localities and a limited supply of environmental professionals, MPCA should
recognize that in most cases ISW facilities must rely on onsite staff to obtain benchmark
samples within the required time period after the start of a discharge. With this understanding,
in the early roll-out of its general industrial stormwater permit, MPCA offered numerous
trainings and various learning tools to ISW facilities. As sampling for PFAS in the rain is very
different than sampling for TSS or pH where one can sport a raincoat and waterproof shoes
5

See Footnote 3.
Posted at https://www.pca.state.mn.us/data/mpca-quality-system.
7
Accessed at https://www.pca.state.mn.us/sites/default/files/p-eao2-27.pdf on January 6, 2022.
6

Commissioner Katrina Kessler
Draft PFAS Monitoring Plan

-6-

January 21, 2022

without effect, MPCA would need to offer similar—if not much more extensive—training and
learning tools to ISW facilities in order to preserve data quality and not artificially create liability
under a voluntary program.
The lack of a stormwater sampling protocol increases the likelihood of significant variations in
how samples are collected, and this could be reflected in the quality of the data, especially
when the quantification levels for PFAS are in parts per trillion (ppt). Bad data have little or no
value.
The Stormwater Plan must have a stormwater sampling protocol that standardizes sample
collection for PFAS detection.
c. Stormwater Sampling Requires Third-Party Experts and Is Likely Very Expensive.
Whether there is a guidance document, “Guidance for Per- and Polyfluoroalkyl substances
(PFAS): Sampling”, or a protocol document for stormwater sampling for PFAS detection, it is
very clear that stormwater sampling will have to be conducted by third-party experts. The
stringent requirements set out by the guidance document (even if incorporated into a protocol
document) are almost certainly beyond the ability of staff at existing shredder facilities to carry
out. These include using acceptable (and avoiding prohibited) sampling materials and
equipment, field clothing, and personal protective equipment; avoiding contact with certain
food packaging; having appropriate and enough sampling containers for the numerous quality
control samples in addition to the stormwater sample; using a proper sampling sequence; and
conducting proper decontamination procedures.
The complexity of stormwater sampling for PFAS detection makes collection of stormwater
samples likely very expensive, especially when conducted by third-party experts. It seems likely
that collection of a sample could cost more than the cost of analyzing that collected stormwater
sample for PFAS. When these sampling and analytical costs per sample are applied to multiple
samples per quarter, the costs of industrial stormwater monitoring could be quite large and
borne by the facility.
Reducing the number of samples required per quarter would reduce costs for facilities
conducting industrial stormwater monitoring, which MPCA seems to be considering8.
d. Data Collected Under the Stormwater Plan Must Not Be Included in Public Databases.
MPCA indicates that these “data will be used to facilitate the reduction of PFAS pollutant load
sources and manage likely sources at ISW facilities if concentrations warrant such action” (p.
8

See Footnote 3.
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24). These data will also inform later phases of industrial stormwater monitoring and
potentially the next general industrial stormwater permit. While the Stormwater Plan does not
mention anything about data storage or publication, MPCA raised the possibility in stakeholder
meetings during the feedback period that the data would be posted in its Environmental
Quality Information System (EQuIS). This is not an information system that is currently used for
reporting by ISW facilities, so it is unclear how these data are to be entered, managed, and
transmitted to and by MPCA. Reporting to another system would create an additional reporting
burden for ISW facilities as part of a nonregulatory, voluntary Draft Plan.
It is unacceptable to post in a database that may be accessible to the public (e.g., EQuIS) any
data collected under the Stormwater Plan because those data were collected as part of the
nonregulatory, voluntary Draft Plan.
Posting of such data also has the potential to create liability. That liability would be inequitable
because it would first hit those facilities that happen to have conducted sampling first. It would
have an undue effect on others’ voluntary participation from that point on. In no case should
ISW facilities have to publicly report interim quarterly concentrations or concentrations from
“source areas” that are not already established benchmark sampling locations or otherwise
designated points of compliance.
To protect the confidentiality of data collected under the Stormwater Plan, the stormwater
sampling protocol under the Stormwater Plan may have to be sufficiently different than that in
an ISW facility’s permit (e.g., MNR050000) to avoid required reporting of data collected under
the Stormwater Plan, a part of the nonregulatory, voluntary Draft Plan. MPCA’s intention to not
create additional burdens on ISW facilities by attempting to use existing benchmark monitoring
may in fact challenge and hinder its efforts for voluntary inclusion due to the perceived liability
and regulatory confusion.
e. MPCA Must Collect Background Rainwater Samples to Allow Background PFAS to be
Properly Taken into Account When Evaluating Stormwater Sampling Data.
MPCA indicates that these “data will be used to facilitate the reduction of PFAS pollutant load
sources and manage likely sources at ISW facilities if concentrations warrant such action” (p.
24). These data will also inform later phases of industrial stormwater monitoring and
potentially the next general industrial stormwater permit. MPCA has subsequently indicated
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that it intends to use an action level of 12 ppt9 (ng/L) for requiring a facility to “submit a source
and exposure reduction plan”10.
However, there is an implicit assumption here that what is detected in a stormwater sample
originated from industrial activity at the “source” or “conduit” facility; that is, the incident
precipitation that gives rise to the sampled stormwater at the facility contains zero PFAS.
Scientific literature exists to suggest that rainwater in the Midwestern United States can
contain as much as 30 ppt PFOA11. It seems evident that background PFAS in rainwater cannot
be ignored; it must be measured and taken in account.
Similar to what MPCA performs currently in air monitoring, MPCA must collect and analyze
background rainwater samples to document background PFAS concentrations. This will help to
ensure measurement of the true background PFAS concentration in rainwater unaffected by
industrial activity and to minimize the monitoring burden on facilities conducting stormwater
sampling. All such facilities will be able to use these background PFAS data when evaluating
their own sampling data for comparison against any applicable action levels.
4. Facilities Conducting Draft Plan Monitoring Must Not Be Burdened with Their Draft Plan
Costs.
ISRI noticed that in the Draft Plan, only the Industrial Stormwater Program Plan specifically states
that “[p]ermittees will be expected to cover the costs associated with sample collection, analysis,
and reporting” (p. 24). This presumably applies to permittees regardless of when they conduct
monitoring (i.e., not just permittees in the first phase). In the Draft Plan, MPCA notes that it “has
received funding for various other initiatives related to PFAS” (p. 1). While it may be true that every
facility that samples any medium for PFAS under the Draft Plan is expected to cover its costs, the
Draft Plan does not say this explicitly and appears to single out facilities that sample industrial
stormwater. If MPCA intends such a distinction for facilities in the Industrial Stormwater Program
Plan, such singling out of these facilities is unacceptable. If MPCA intends that any facility in any
monitoring program plan is expected to cover its own Draft Plan costs, this is also unacceptable.
MPCA may have authority “to investigate the extent, character, and effect of the pollution of the
waters of this state and to gather data and information necessary or desirable in the administration
or enforcement of pollution laws, and to make such classification of the waters of the state as it
9

Although ISRI cannot comment on what an appropriate action level should be at this point, MPCA should provide studies and references
to justify any action level used in the Stormwater Plan. It is worth noting that use of this value appears to be the application of a very
conservative drinking water limit to an industrial stormwater discharge.
10
See Footnote 3.
11
Pike, K.A., Edmiston, P.L., Morrison, J.J., Faust, J.A. 2021. Correlation analysis of perfluoroalkyl substances in regional U.S. precipitation
events. Water Res 190. 116685. https://doi.org/10.1016/j.watres.2020.116685.
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may deem advisable” (Minn. Stat. 115.03 Subd. 1(b)). However, MPCA does not have authority to
impose costs on facilities to accomplish these activities in a nonregulatory, voluntary program such
as the Draft Plan. Facilities covered by the Draft Plan must not be burdened with their own Draft
Plan costs, which are largely unknown (see Section B.3.c).
The “costs associated with sample collection, analysis, and reporting” under the Draft Plan is not an
insignificant issue for the recycling industry—a highly competitive, commodity-based, free-market
industry. These costs under the Draft Plan cannot be “recovered” in the regular course of business
from either suppliers or downstream customers because recycling is a commodity-based business
rather than a service-based business. Attempting to recover Draft Plan costs from potential
suppliers of recyclable materials means offering to buy their recyclable materials at below-market
prices. In that circumstance, these potential suppliers will seek recyclers (out of state) that offer
(higher) market prices for their recyclable materials. Alternatively, attempting to recover Draft Plan
costs from potential downstream customers means asking them to pay above-market prices for
commodity-grade recycled (e.g., shredded) ferrous and nonferrous metals. In that circumstance,
these potential downstream customers will seek recyclers (out of state) that accept (lower) market
prices for commodity-grade recycled metals. As a commodity-based industry, recyclers simply have
no mechanism to recover their Draft Plan costs. These costs could be potentially burdensome,
especially if recyclers were monitoring under more than one program plan under the Draft Plan.

5. The Remediation Program Plan Must Include Active Industrial Facilities as a Stakeholder
Group.
As MPCA rightly notes, the Remediation Program Plan (Appendix E) “is unlike the other programs
participating in the monitoring plan that oversee permitted facilities” (p. 25). A facility used by any
industrial sector could be required by MPCA’s Site Remediation and Redevelopment Section to
undergo clean-up because of the presence of PFAS. This happenstance could be the result of
firefighting activity that involved aqueous film-forming foams (AFFFs), rather than the particulars of
the industrial activities at the facility (e.g., on-site de novo use of PFAS). The PFAS concentrations
that necessitate clean-up activity are likely very low and are likely to be even lower in the future if
trends in emerging PFAS information continue.
The Remediation Program Plan intends to “convene a meeting with stakeholders that are involved
in remedial activities” and “to work closely with stakeholders to develop the longstanding PFAS
Guidance Document to guide agency actions related to remediation and redevelopment for the
medium to long-term” (p. 26). The public meeting of the “MPCA Remediation Program PFAS
Monitoring Plan” on January 4, 2022 noted that its stakeholder groups consist of “Legal,
Brownfields, Municipal (counties, cities), Academia, Analytical Laboratory, Lenders, Consultants
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(MPCA, industry/RPs, Brownfields), MPCA and MDH program staff”12. To be sure, Brownfields13 are
an important stakeholder group because they are the objects of clean-up activities; however,
Brownfields are not the only properties that will undergo such clean-up, especially in the medium
to long-term.
It seems likely that the presence of low concentrations of PFAS will push numerous currently active
facilities into clean-up activity required by MPCA’s Site Remediation and Redevelopment Section
(e.g., prior to sale of a facility). Given this expectation, active industrial facilities are a significant
stakeholder group, especially large active facilities with substantial outdoor industrial activity.
However, the Remediation Program Plan does not include active industrial facilities as a
stakeholder group, despite the likely impact of PFAS on them. PFAS currently presents substantial
uncertainties for facilities regarding future redevelopment opportunities, transactions, and
insurance. The PFAS Guidance Document to be developed will likely have an impact on future
facility business decisions.
The Remediation Program Plan must give active industrial facilities (or industrial sectors) the
opportunity to participate in the development of the PFAS Guidance Document as a stakeholder
group.
C. Summary
Based on review of the Draft Plan, ISRI agrees with MPCA’s useful differentiation between “source”
and “conduit” facilities and its principle of avoiding duplication of facility responsibilities to prevent any
facility from monitoring simultaneously under more than one program plan. However, ISRI is extremely
concerned that the Draft Plan does not consider recycling facilities, especially those with automobile
shredders, to be “conduit” facilities. As a result, automobile shredders have been improperly included
in the first phase of monitoring under the Industrial Stormwater Program Plan, along with sectors that
consist of “source” facilities. This “mixed” selection of facilities in the first phase of monitoring
contradicts MPCA’s useful differentiation between “source” and “conduit” facilities. The first phase of
stormwater monitoring must consist of only “source” facilities and thus must not include automobile
shredders, which are “conduit facilities”.
At the same time, the Industrial Stormwater Program Plan lacks significant details and entails many
unknowns. The Stormwater Plan must define what stormwater must be sampled and have a
12

Video recording, “Public Meeting MPCA Remediation Program PFAS Monitoring Plan 20220104 140843 Meeting Recording”, at
https://www.youtube.com/watch?v=B28s41RkryY, accessed via https://www.pca.state.mn.us/waste/mpca-pfas-monitoring-plan on
January 20, 2022.
13
As defined by MDH, “Brownfields are abandoned, idled, or underused industrial and commercial properties where financing expansion
or redevelopment is complicated by actual or suspected environmental contamination as a result of past uses” (see
https://www.health.state.mn.us/communities/environment/places/brownfield.html).
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stormwater sampling protocol to standardize sampling procedures across facilities. Lack of
standardized sampling could result in bad data that have little or no value. Nonetheless, given the
complexity of collecting stormwater samples for PFAS detection, stormwater sampling almost certainly
must be conducted by third-party experts. The cost of collecting a stormwater sample may even
exceed the cost of having that sample analyzed. It is very likely that stormwater sampling is going to be
very expensive per sample, which then gets magnified by the number of samples to be taken at the
facility each quarter. Any data collected under the Stormwater Plan must not be accessible to the
public because the Stormwater Plan is part of the nonregulatory, voluntary Draft Plan and not
associated with any permit or permit requirement. However, to protect data confidentiality, the
stormwater sampling protocol under the Stormwater Plan may need to be sufficiently different than
that under the general industrial stormwater permit (MNR050000) to avoid required reporting. MPCA
must collect and analyze background rainwater samples to document background (i.e., nonindustrial)
PFAS concentrations for use by all facilities conducting stormwater sampling in evaluating their
stormwater data.
ISRI is further concerned about imposition of Draft Plan costs on apparently only those facilities that
monitor under the Industrial Stormwater Program Plan, while facilities under other program plans do
not appear to be burdened with covering their Draft Plan costs. While such singling out of facilities is
particularly unacceptable, imposition of the costs of the nonregulatory, voluntary Draft Plan on any
facility in any monitoring program plan is unacceptable more generally. Recycling facilities lack the
ability to recover their Draft Plan costs in the normal course of business because of the commoditybased nature of the recycling industry. Draft Plan costs could be potentially burdensome for
participating recycling facilities, especially if they were monitoring under more than one program plan
under the Draft Plan.
Finally, the Remediation Program Plan must include active industrial facilities as a stakeholder group
given the potential impact of PFAS on future facility business decisions.
In closing, ISRI and its Minnesota recycling members appreciate your consideration of our feedback on
the Draft Plan. We look forward to staying engaged on the development of your PFAS Monitoring Plan.
If you have any questions, you can reach me at DWagger@isri.org or 202-662-8533.
Sincerely,

David L. Wagger, Ph.D.
Chief Scientist / Director of Environmental Management
Institute of Scrap Recycling Industries, Inc.

January 21, 2022
Sophie Greene
Minnesota Pollution Control Agency
520 Lafayette Road N
St. Paul, MN 55155-4194
RE: Minnesota Chamber of Commerce Comments on MPCA Draft PFAS Monitoring Plan
The Minnesota Chamber of Commerce (Chamber) appreciates the opportunity to comment on the
Minnesota Pollution Control Agency’s (MPCA) PFAS Monitoring Plan. The Chamber is a statewide
business organization representing industries (utilities, mining, manufacturing, services providers, etc.)
that the draft monitoring plan will impact. Therefore, the Chamber has a direct interest in this draft
PFAS Monitoring Plan.
The Chamber’s general and media-specific comments are outlined in this letter. In addition to these
comments, the Chamber supports the PFAS Regulatory Coalition comments submitted.
General Comments


The sampling plan references documents under development or will be developed in the future.
Until those documents are available and have gone through public review and comment, the
Chamber contends that commenting on a sampling plan is premature:
Therefore, the Chamber comments only focus on select portions of the documents that have
been made available.
MPCA needs a science-based PFAS sampling strategy consistent with EPA’s data gathering and
testing and uses readily available PFAS monitoring data.
Nationally, EPA has selected several laboratories for a multi-lab validation effort early in 2022.
The draft methodology is likely to change before finalizing with the laboratory feedback.
MPCA should use the existing programs to collect monitoring data. The watershed monitoring
and industrial stormwater programs are best suited for PFAS compound monitoring.
Throughout the PFAS monitoring plan, vague references are made to toxicity levels and health
effects of PFAS, despite the fact that, as acknowledged in the plan, the term PFAS can
encompass thousands of compounds with different properties, toxicity profiles, and
characteristics.

400 Robert St. North, Suite 1500, St. Paul, MN 55101
www.mnchamber.com

Chamber recommendation: Due to the lack of public input on the finalized key elements of the
draft monitoring plan by the MPCA, the Chamber requests that the MPCA not implement the
plan until all parts have been through public comment. It is further requested that the sampling
plan acknowledge the breadth of the term PFAS and the different properties and profiles of those
compounds.


There have been comments during stakeholder meetings that if voluntary participation with the
proposed program is not obtained, participation will be required through mandatory means by
MPCA. It is unclear what the legal authority MPCA relies upon for this program. It is
recommended that this should be clearly stated in the PFAS Monitoring Plan.
Further, we understand that MPCA intends for this to be a research and information event to
help MPCA understand the prevalence of PFAS from various sources and conduits to direct
future actions to address the findings. We do not believe it is appropriate for MPCA at this time
to place requirements for this program in Consent Decrees, permit requirement, etc.
Based upon the review of each program and participation during recent public input sessions,
there seems to be a disparity among the program’s implementation procedures. Specifically, the
wastewater program intends to work cooperatively with facilities through mutually agreed upon
Memorandum of Understandings (MOUs). It appears as if the wastewater program is the only
division that will employ a mutually agreed upon MOU. We believe MPCA should consider the
use of MOUs or other similar mechanisms for all media/programs (not just wastewater) to
ensure the regulated facility and MPCA agree at the outset on expectations for the testing, how
the data will be utilized, and under what circumstances facility-specific data will be released.
Chamber recommendation: The Chamber recommends that MPCA utilizes an MOU or similar
process for all facilities impacted by the draft monitoring plan. MPCA should use an MOU to
define mutually agreed upon MPCA and facility expectations for this program. In addition, we
recommend that a stakeholder group of affected facilities work with MPCA to identify a
template for an MOU, which will be used as a basis for this program. The MPCA should also
clearly state the legal authority it relies on for this program.



It is important for MPCA to communicate whether and how the data gathered through the
implementation of the Draft Plan will be shared with affected facilities and the public. Over the
last decade, a rapidly growing number of scientific studies have evaluated the ecotoxicity and
bioaccumulation potential of certain PFAS. Ecotoxicity data are available for PFOS and, to a
lesser extent, PFOA, with most studies focused on aquatic invertebrates. Although there are
numerous studies on PFAS exposure in terrestrial vertebrates, there is relatively little to no
ecologically relevant toxicity data for terrestrial vertebrates in the wild. In addition, our
understanding of the ecotoxicity and bioaccumulation potential of PFAS compounds beyond
PFOS and PFOA remains limited.
As the Interstate Technology and Regulatory Council (ITRC) concludes, differences in species
sensitivities, analytical methods, environmental substrate, test conditions, and reproducibility of
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results make it difficult to generalize the overall ecological effects of PFAS. As stated by ITRC:
“The ability to communicate potential risks to human health and the environment is a vital skill
to facilitate community participation and decision-making. Risk communication can be
particularly challenging when dealing with rapidly evolving science, as is the case with PFAS.
Communicators must grapple with competing interpretations of uncertain science and risk
management strategies while earning community trust and promoting meaningful
engagement.”1
The Draft Plan addresses how the data could be used and communicated in some program
areas, but more detail is needed.2
Chamber recommendation: We encourage MPCA to take an approach that communicates the
data in an appropriate context using risk communication tools. MPCA should incorporate a Risk
Communication Process into the Draft Plan. MPCA should explain how and when it will make the
information available, set clear expectations concerning when, where, and how the data will be
released, and develop communication strategies for key stakeholders. MPCA should consider
providing data in an aggregated, as opposed to facility specific, format, if shared with the public,
or to treat the data as confidential proprietary information


The MPCA Draft PFAS Monitoring Plan is silent on critical data validation and quality assurance
procedures for PFAS.
Environmental data used for decision-making should be scientifically valid, defensible, and of
known precision and accuracy. Verification and validation of data are necessary to ensure that
the monitoring data generated can meet MPCA data quality objectives. This is particularly
important for compounds like PFAS without standard, validated methods. Neither the MPCA
Draft PFAS Monitoring Plan nor the MPCA Guidance for Per- and Polyfluoroalkyl Substances:
Analytical (2021, p-eao2-28) mention any verification or validation requirements for the PFAS
monitoring data. MPCA briefly discusses the potential cost of testing. While PFAS testing and
related costs continue to evolve, efforts to test PFAS emissions from every stack at a given
facility may be very costly and show minimal variability. Facilities may choose to test
representative stacks and use those data to target any additional tests that may be appropriate.
MPCA should acknowledge that facilities may include dozens (or more) of stacks / emissions
points and that prioritization may be required in order to collect the most relevant data.
Facilities may implement a prioritization process themselves and will likely seek MPCA flexibility
as regulatorily required performance tests come due (i.e., the testing schedule may not line up
where the first stacks requiring testing are the most important for PFAS data collection)

ITRC, PFAS Fact Sheet 14 Risk Communication, available at https://pfas-1.itrcweb.org/14-risk-communication/ (last accessed Jan. 8,
2022).
2
See, e.g., discussion of how MPCA will use wastewater data: “MPCA will use these data and existing research to help regulated
parties and the public interpret the results of PFAS monitoring. This support for municipalities could include communications plans
that contextualize the results using simple metrics and visuals.” Draft Plan at 13.
1
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Chamber recommendation: The monitoring needs to discuss verification or validation
requirements of the PFAS monitoring data.
What methods will be available for monitoring? (Page 4)


The first paragraph states that EPA currently has standard analytical methods available for
various environmental substrates, including potable water (groundwater, treated drinking
water; EPA 537.1 and EPA 533), non-potable water (wastewater, leachate, Draft EPA 1633, MLA
110, DOD QSM 5.3), and air (vapor phase, particulate-bound; EPA OTM 45).

At this time, there is no testing methodology approved by EPA for the vast majority of substances
included in the definition for PFAS. EPA Methods 537.1 and 533, both for drinking water, are validated
methods for certain PFAS. Further, EPA published draft Method 1633, “a single-laboratory validated
method to test for 40 PFAS compounds in wastewater, surface water, groundwater, soil, biosolids,
landfill leachate, and fish tissue.”3 Even the most current and innovative testing capabilities cannot test
for more than approximately 70 PFAS. Given the variety among PFAS substances, any evaluation of their
occurrence or potential health or environmental effects will vary depending on the specific PFAS under
consideration. It is also not scientifically appropriate to rely on total organic fluorine levels in
environmental sampling as a proxy for PFAS that do not currently have an approved testing
methodology. EPA has appropriately recognized elsewhere that total organic fluorine “may not be
sensitive or specific enough to support decision making….” 86 Fed. Reg. at 13855. As EPA has noted,
total organic fluorine is broader even than PFAS and could capture other fluorine-containing
compounds.
Chamber recommendation: MPCA should only list substances on the MPCA PFAS Monitoring Plan for
which it has validated testing methods. If MPCA proceeds with including substances that have no
validated test methods or MDH credited lab, a possible route could include using performance-based
criteria or MDH lab accredited that method validations be done for each PFAS in each environmental
media (wastewater, air, soil, etc.)
Draft EPA 1633 method is the only non-potable water EPA method listed. We understand that MLA 110
refers to a specific laboratory’s SOP and DOD QSM 5.3 is the Department of Defense’s Quality Systems
Manual (QSM). Table B-15 in QSM 5.3 lists quality control (QC) requirements (e.g., QC frequency,
criteria, corrective action, flagging criteria) for PFAS analysis, but it is not a ‘method.’
Chamber recommendation: Remove the reference to EPA 1633 and state that laboratories that are
MDH-accredited for PFAS analysis should be used.
Draft EPA 1633 has only undergone single-laboratory validation, and the validation study has not yet
been released for review. The EPA recommends using the method but has stated that it is not nationally
required for CWA compliance monitoring until the EPA has promulgated it through rulemaking. Previous
validation studies for other methods have seen changes made to these methods before being finalized.
Chamber recommendation: Before this method is considered final, a multi-laboratory validation study
3

https://www.epa.gov/cwa-methods/cwa-analytical-methods-and-polyfluorinated-alkyl-substances-pfas 9
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needs to be completed, and the study results are made available for review and comment. Remove the
reference to EPA 1633 and state that laboratories that are MDH-accredited for PFAS analysis should be
used.
The guidance lists groundwater as an example of potable water. Non-drinking water quality
groundwater would typically be analyzed by methods other than the drinking water methods.
Chamber recommendation: Groundwater should also be listed under non-potable water.


The second paragraph states that MPCA is working on PFAS sampling and analytical guidance,
which will be available before implementing any monitoring plans. It further states that it is
anticipated that these guidance documents will be available by early 2022, which would not be
aligned with a final version of EPA 1633.
Chamber recommendation: MPCA sent an email on 01/06/2022 to announce that they had new
sampling and analytical PFAS guidance posted on their Quality System webpage. The notice
stated the following: “The current MPCA guidance document, Guidance for perfluorochemicals
analysis, will no longer be utilized to accredit for the 2023 accreditation year and will be
retired at the close of 2022. The new guidance document must be adopted by January 2023.”
MPCA should state that laboratories must be MDH accredited for PFAS analysis when
performing work for the monitoring plan. This will mean that laboratories will use the current
(July 2020) document for their analyses. Information regarding Draft EPA 1633 should be
removed as laboratories will not be accredited under this method. MDH will offer this method for
accreditation once the method has been finalized/approved, but this is not anticipated until 2023
or 2024, depending on the multi-laboratory validation study. If any reference to the analysis
guidance document is included in the monitoring plan, it should state the MPCA information
above.



The third paragraph states ‘MDH or MPCA accredited lab for PFAS analysis’ and lists typical costs
for laboratory analysis of PFAS.
The MPCA does not accredit laboratories for PFAS analysis.

It’s too premature to discuss testing costs. Very few labs are accredited at this time.
The MPCA does not accredit laboratories for PFAS analysis; MDH does.
Chamber recommendation: Remove “MPCA” and monitoring costs.


The MPCA Draft PFAS Monitoring Plan does not specify the PFAS methods to be used or the
analytes to be monitored.
With the exception of the emission stack testing by OTM-45, where the entire 50-analyte list is
recommended, the MPCA Draft PFAS Monitoring Plan does not specify the method or analyte
lists required for monitoring. While the Monitoring Plan requires that laboratories used for
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monitoring be accredited by MDH to perform PFAS analysis, it does not require any specific
method. For most matrices, reporters are asked to provide results for "the PFAS that are
measured in the method" (p. 18), which the Monitoring Plan acknowledges can range from 2040 individual PFAS analytes, depending on the method and laboratory. This lack of clear
direction will result in inconsistent data reporting.
Chamber recommendation: MPCA should clearly indicate which validated test methods should
be used to collect scientifically valid data. MPCA should also clearly indicate which analytes
should be monitored based on what can be collected and analyzed to produce scientifically valid
data.
What compounds will be analyzed? (Page 4)


MPCA requires reporting all compounds that labs can analyze, suggesting that the number could
be up to 30 to 40 PFAS compounds. US EPA has developed health advisories for two PFAS
compounds, and Minnesota has Health Risk Limits (HRL)/Heath Based Values (HBV) for five
compounds. While it may be possible for labs to quantify concentrations of dozens of additional
compounds, most of them have limited to no research into human health or ecotoxicity. The
regulated community is burdened with analyzing, processing, and reporting the results for a
state-sponsored academic research project. Further only data that has been properly validated
should be reported
Chamber recommendation: MPCA should clearly indicate which analytes should be monitored
for based on what can be collected and analyzed for to produce scientifically valid data, only
data that has been properly validated should be reported, and results determined to be below
the reporting limit should not be treated the same as data above the reporting limit. MPCA
should be more specific about which analytes should be reported and why based on current
understanding of risk and available methods. Results determined to be below the reporting limit
should not be treated the same as data above the reporting limit.

How will MPCA use these monitoring data? (Page 4)
As MPCA understands, the topic of potential PFAS release to the environment can be debatable,
even in the absence of scientifically based federal or state limits. This risk is exacerbated by the
rapid maturation of sampling and analytical techniques related to PFAS, which now allow for the
identification of PFAS at concentrations that just years ago would be considered “non-detect.”
Further advances in PFAS sampling and analysis are expected to continue in the coming years. The
challenge for the regulated community—and the risk of monitoring for PFAS in the absence of
established regulatory levels—is that increasingly smaller levels of PFAS will be detectable and may
be assumed, without sufficient basis, to be harmful. Because limitations on the discharge of PFAS in
various media have not yet been established, and because there is no broad consensus on the
appropriate limitation of the amount, concentration, or constituent chemicals of PFAS releases,
those who are found to have current or historical releases of PFAS may be subject to scrutiny from a
variety of stakeholders, no matter the magnitude, nature, or duration of their release(s).
Chamber recommendation: MPCA should establish a mechanism by which results of this initial round

6

of testing may be performed with confidentiality protections, as this Monitoring Plan represents the
first step of initial data gathering in the state of Minnesota. Doing so will not prevent MPCA
from gathering the information it needs and will better accommodate the industry’s ability to
participate in voluntary testing, fostering collaboration while reducing the likelihood that many of
the agency’s requests go unanswered due to potential risk associated with disclosure at this stage.
How and when will this monitoring plan be implemented? (Page 5)


The timing of sampling and reporting to MCPA should be delayed until at least 2023 or until all
analytical methods required to execute this plan have been validated.
MPCA chose to create a coordinated PFAS monitoring plan across all relevant programs (Air,
Wastewater, Solid Waste & Hazardous Waste, Industrial Stormwater, and Remediation). The
intent is to ensure MPCA addresses key connections between programs while also recognizing
that facilities and programs alike will have individual considerations that must be addressed
appropriately. However, based upon a review of each program and participation during recent
public input sessions, there seems to be a disparity among the program’s implementation plans.
This is evident when considering the immediate monitoring expectations identified in the Air
Program contrasted with phased monitoring approaches in the Solid Waste and Wastewater
programs.
Facilities should be looking at operations holistically and developing a plan to evaluate sampling
plans for air, water, waste, etc., on a multi-media, multi-year plan basis. Facilities need time to
prepare a plan, budget for the plan, retain consultants, etc. Chamber members also do not want
to get ahead of lab method validation processes currently underway. This is especially true for
air stack testing where significant lead time is needed to build in testing for facilities to ensure
no impact to operations and to retain qualified vendors to test.
Another concern is a lack of consultants/labs available that have the appropriate training / are
qualified to complete some of the identified work scope. With the significant increase in
monitoring over such a short period, it may be difficult to schedule/retain vendors as the
industry will all be competing for assistance from the same small pool of vendors.
Chamber recommendation: Testing should be postponed until at least 2023 or until validated lab
methods are available to support this initiative. When collected, it is important that the
information is valid and provides the value for which it was intended.

Air Pollution Emissions Inventory (Page 7)


MPCA historically requests that air pollution emissions data be submitted at the facility process
level. For some facilities, this level of reporting may expose trade-secret data or intellectual
property. Facilities may choose to report emissions at the facility level. The PFAS Monitoring
plan should be modified to incorporate data validation and quality assurance procedures. The
Guidance for PFAS Sampling is incomplete.
Chamber recommendation: Any requirements to submit PFAS emissions data should include a
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reasonable mass-based threshold for reporting, as US EPA uses for the Toxic Release Inventory.
MPCA (undated) Guidance for PFAS Sampling (p-eao2-17) should include:





Chemical or "blue" ice packs in the category of sampling materials and equipment that
need screening.



Specification that water and ice from PFAS free sources are preferred when used for
sample preservation and field equipment decontamination.



Aluminum Foil in the category of sampling materials and equipment that need screening
(some Aluminum foils are coated with PFAS).



Specification of the decontamination detergents that are typically PFAS free (Alconox®,
Liquinox®, or Citranox®), and those that are not (Decon 90®).



Emphasis that field equipment blanks should be collected for any sampling material that
comes into contact with the sample, even if not expected to contain PFAS, and nodedicated equipment be checked before filed use. Also suggesting that this blank be called
something other to differentiate, something like material check or material check blank;
and



Recommendation that low flow groundwater sampling techniques be used to limit
suspended solids in samples.



Field duplicate frequency listed as one per day. This is a higher frequency than other MPCA
guidance requirements.



Describe why matrix spikes are required for this isotope dilution analysis?



The term PFAS-free is used throughout the document. Suggest that ‘PFAS-free’ is defined
to state something similar to ‘below the laboratory reporting limit.’



Consider including information on how to sample foam.



A Spike Trip Blank is listed, but this is not a common sample used for PFAS analysis. Where
is this from, and what would this evaluate for data quality? Typically, laboratories are
required to use the same lot for standards/batches; describe how this would be
accomplished.

The presence of two analytical guidance documents on the MPCA Quality System website, with
inconsistent recommendations, is confusing.
The Guidance for Per- and Polyfluoroalkyl Substances: Analytical (December 2021, p-eao2-28)
and the Guidance for Perfluorochemicals Analysis (July 2020, p-eao2-06) are both listed on the
MPCA Quality System website, but it is unclear which guidance document takes precedence.
There are some significant differences between the two guidance documents. For example,
reporting level goals have changed between the 2020 guidance and the 2021 guidance. For
PFOA, for instance, the target reporting limits in the 2020 guidance were 0.8 ppt in aqueous
matrices, 0.08 ppb in solid matrices, and 0.2 ppb in tissue, while in the 2021 guidance, these
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values were 5 ppt in aqueous matrices, 5 ppt in solid matrices, and 10 ppt in tissue. No
explanation is provided for this change.
Chamber recommendation: Before requiring sampling and analysis, the MPCA should establish a
clear analytical guidance document that eliminates inconsistencies and provides clear guidance.
Such guidance should go through public review and comment


The 2021 MPCA Guidance for Per- and Polyfluoroalkyl Substances: Analytical (2021 p-eao2-28) is
inconsistent with EPA methods.
Discrepancies between the MPCA Guidance for PFAS: Analytical and US EPA Methods can lead
to data generation that may be unacceptable for federal reporting and may force stakeholders
to perform costly re-sampling. In conjunction with DOD, US EPA released Draft Method 1633 in
August of 2021; this method covers 40 PFAS analytes in aqueous, solid, biosolid, and tissue
samples. Although the method is still undergoing multi-laboratory validation, DOD issued a
memo on December 7, 2021, stating that "All new contracts and task orders after December 31,
2021, shall require the use of Draft Method 1633 for analyzing PFAS in matrices other than
drinking water." The MPCA analytical guidance (2021) does not incorporate Draft Method 1633
in any way, which is both a missed opportunity and a potential risk until the method is final;
there could also be differences between the EPA 1633 version used now and in the future. Some
of the most critical discrepancies between MPCA recommendations and Draft Method 1633 are:

Quantitation of Total, Linear, and Branched Isomers. The MPCA 2021 analytical guidance directs users to
"Quantitate samples by integrating the total response, accounting for peaks that are identified as linear
and branched isomers. Sum the different transitions. Documentation of the primary and confirmation
transitions is required. If these transitions are not used, the reason must be technically justified and
documented" (p. 2). While summation of responses from branched and linear isomers for quantification
as total isomers is standard in US EPA methods, it is generally only done for compounds with
commercially available mixed isomer standards; such standards are not available for every PFAS
compound with potential branched isomers. Additionally, the highlighted sentence is particularly
confusing in this quotation. It seems to suggest summation of the different ion transitions for
quantification, which is never done. Analytes are quantified on a single ion transition, while the other
ion transitions are used to calculate ion ratios to check for potential interferences.
Ion Transition Ratios. As mentioned above, ion transition ratios can be used to check for interferences.
The MPCA guidance does not provide a criterion for ion transition ratio, but the DOD QSM 5.3 requires
the ion transition ratios of samples to be less than ± 50% of the standards.
Sample Handling Procedures. The MPCA analysis guidance does not remind laboratories to use entire
samples and a bottle rinse for aqueous samples. PFAS analytes can be adsorbed to sampling bottle
surfaces or particulate matter in aqueous samples, so it is important to extract the entire sample and a
basic methanol rinse of the bottle to ensure representative sampling. For aqueous samples with high
levels of particulates, the MPCA recommends centrifugation, which may bias results if the sediment plug
is not extracted. Draft Method 1633 recommends using additional solid phase extraction columns or
smaller sample collection volumes for samples with elevated suspended solids. The lack of consensus on
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sample extraction procedures for aqueous samples with elevated particulates can introduce bias to the
analysis and difficulties in comparing results.
Chamber recommendation: MPCA should delay analysis requirements until a validated EPA method is
available.


It is important that the collection of samples follow rigorous quality control and quality
assurance procedures as PFAS samples are prone to contamination during sampling and
analysis.
Background contamination has been identified as a significant constraint on PFAS method
sensitivity for aqueous samples (Yamashita et al., 2004).
Numerous potential sources of PFAS contamination have been identified with field sampling and
laboratory analysis equipment and are recommended for elimination (ITRC, 2020; MassDEP,
2019).
Where sources of PFAS contamination cannot be eliminated, stringent collection of quality
assurance and quality control samples can help evaluate contributions of background
contamination to measured concentrations of PFAS. Equipment Blanks, Field Reagent Blanks,
and Laboratory Reagent Blanks can be used to reduce the risk of false-positive results but should
not be used to correct sample results.
Chamber recommendation: MPCA needs to incorporate rigorous quality control and quality
assurance procedures to ensure the integrity of the data collected.

Appendix A
Air Program – How and when will this monitoring plan be implemented? (Page 9)


The Guidance for PFAS Air Sampling is inconsistent with the Draft PFAS Monitoring Plan.
The MPCA (undated) Guidance for PFAS Sampling (p-eao2-17) states that "Stack measurement
of air emissions can be performed by OTM-45 or using modifications of existing USEPA method
sampling train" (p. 7), while the Draft PFAS Monitoring Plan only mentions the use of OTM-45
for testing by requesting the reporting for all of the analytes included in OTM-45 and by stating
that "…facilities…will be asked to perform OTM-45 stack tests" (p. 8).
Chamber recommendation: The MPCA should be clear about the circumstances under which
modifications to other methods are acceptable, as well as provide clear guidance about what
modifications are acceptable.



MPCA explicitly requests stack testing via OTM-45
The ability to measure PFAS air emissions is currently in development. Completing emission
testing of Minnesota sources at this time would be premature as promulgated methods are not
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yet available.
The current desire to gather more information about PFAS is not unlike the 1980s and 1990s
when there was a desire to gather more information about understand other constituents like
PCBs, dioxins, and mercury. The informational need then, as now, was to understand the
destruction removal efficiencies, formation in the combustion process, and the fate of the
constituents of concern, respectively. Then, affected sources worked closely with the MPCA to
develop and fine-tune these nascent methods. Using this collaborative approach, stakeholders
were able to better understand how the test methods were affected by unforeseen sampling
artifacts and interferences to achieve accurate, repeatable results. With this knowledge,
stakeholders were able to advance competencies, allowing meaningful data collection. This
allowed stakeholders to create a framework for emissions control and compliance.
Returning to a more structured and collaborative approach instead of the one described in the
latest MPCA PFAS Monitoring Plan will accomplish the desired results in a shorter time frame
and at greatly reduced costs for state businesses. It will also allow the MPCA to gather data that
can be used by regulators, testers, and stakeholders to understand and improve stack sampling
techniques as well as develop emissions control strategies. Additionally, regulators will be able
to quantify actual emissions, creating the framework for strategies to regulate airborne
emissions of PFAS.
Only validated and promulgated test methods should be utilized to collect and analyze PFAS
samples. MPCA references US EPA’s Other Test Method 45 (OTM-45) Measurement of Selected
PFAS from stationary sources as the test method to perform stack testing. The opening section
of OTM-45 states, “The posting of a test method on the Other Test Methods portion of the EMC
[Emission Measurement Center] website is neither an endorsement by EPA regarding the validity
of the test method nor a regulatory approval of the test method. The purpose of the Other Test
Methods portion of the EMC website is to promote discussion of developing emission
measurement methodologies and to provide regulatory agencies, the regulated community, and
the public at large with potentially helpful tools.” It is a draft method that is under evaluation
and will be updated as more data becomes available. As such, we recommend that MPCA
postpone stack testing until formal test methods are promulgated.
The use of a testing procedure that has not been approved may result in the collection of data
with no context, limited value, and no extrinsic meaning.
Chamber recommendation: The MPCA should postpone stack testing until formal test methods
are promulgated.


The cost estimates and schedule for implementation of the OTM-45 stack testing program in the
Draft PFAS Monitoring Plan are overly optimistic.
The cost estimate provided in the plan for PFAS stack testing ("likely between $25,000 and
$30,000" p. 8) is likely too low. One engineering firm with experience with OTM-45 has
informally communicated that costs may be closer to $50,000 to $60,000, with the potential to
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exceed $100,000 if difficulties are encountered (as may be expected during the introduction of
this relatively new method to a new facility).
The claim that "most stack testing companies have the ability to test for PFAS emissions using
[OTM-45]" (p. 8) is unfounded. In fact, many stack testers and analytical laboratories are not
experienced with this method and will require time to develop and validate sampling and
analysis standard operating procedures.
The plan indicates that stack testing for PFAS would start in 2022 (p. 7) and occur "the next time
[the] air permit requires any stack tests to be performed at the facility" (p. 8). Given the
technical, logistical, and cost hurdles, and considering that MPCA acknowledges the need for
additional input from stakeholders (p. 7), implementing stack testing with OTM-45 in 2022 may
not be feasible for many facilities.
Chamber recommendation: The MPCA should postpone stack testing until formal test methods
are promulgated.


MPCA’s Air Program found in Appendix A of the PFAS Monitoring Plan does not include details
specific to the stack testing program other than the need to perform testing using OTM-45. The
OTM-45 process only delineates the sample collection and analysis process. Accordingly, the
draft plan lacks key considerations that are specific to individual facilities.
There is no indication whether PFAS stack testing planning needs to follow conditions of Minn.
Rule 7017.2030 for permit required performance test or if PFAS stack testing planning is up to
the discretion of MPCA for each independent facility. Several key considerations should be
included in either the monitoring plan or the sampling and analysis guidance. For example, the
plan should identify the desired detection limits to be achieved. Desired detection limits can
dictate the duration of the testing run(s). Lack of specified detection limits and test duration will
result in variable test results across and within industries that may inhibit analysis and
comparison. The plan should also define whether “non-detect” or “below detection” results will
be treated as “0” or at a value of detection? The PFAS Monitoring Plan should also clarify
whether one emission unit represents an entire facility or whether testing is required for every
emission unit at a facility.
Chamber recommendation: The MPCA should include in the monitoring plan, or enhance the
details of the sampling and analysis guidance documents, a desired stack testing regime for
affected facilities. MPCA’s Air Program should identify a desired stack testing regime for affected
facilities.



Implementation of the plan for Air Sources will require additional time.
There are significant barriers to integrating the Air Program Plan into the facility’s next required
stack testing event.
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Incorporating this additional testing into the next scheduled performance test may not be feasible.
Minn. Rule 7017.2030 requires written notification of planned performance testing 30 days in advance
of the planned testing dates.
Facility operating budgets account for stack testing currently required to meet regulatory obligations.
The additional testing costs have not been incorporated into facility budgets, and unlike soil and water
testing costs, which are typically lower, the estimated cost for a single stack test using OTM-45 is
estimated at likely between $50,000 to $60,000.
Stack testers completing compliance testing may not have the knowledge or experience of using PFAS
methodologies. At this time, it is unknown whether PFAS testing and compliance testing can be
performed simultaneously by the crews we have currently scheduled.
Chamber recommendation: MPCA should decouple the request to perform PFAS stack testing with the
next performance test and pursue a schedule that considers current regulatory obligations for
performance testing and accounts for the availability of trained staff and monitoring equipment.


MPCA should identify the process by which emission inventory reporting will occur.
Facilities that do not perform emission testing via US EPA’s OTM-45 will be requested to report
at least the PFAS emissions of analytes identified in Table 1 first on the 2022 air emission
inventory and then on the 2023 air emission inventory and air emission inventories every third
year after. However, MPCA has not identified the process by which these emission estimations
will be performed nor what criteria will be used to approve such calculations.
Chamber recommendation: MPCA should identify the process by which emission inventory
reporting will occur.



Sufficient information regarding the presence of PFAS in Products does not exist and thus limits
the viability of a materials balance calculation.
Currently, there is limited information on specific items that are known to contain PFAS. Product
labeling and SDS sheets often do not reflect whether (and what) PFAS is present in a specific
product. Even if these materials were labeled, the condition of these materials when they arrive
at a municipal waste combustor or solid waste facility would not facilitate the accurate
identification of articles labeled as containing PFAS. A resulting material sort would require
considerable effort and, because of these shortcomings, resulting in a calculation that would not
be accurate without the support of the specific analysis of specific types of wastes being
received.
Chamber recommendation: As currently defined, the Chamber does not believe that a material
balance is a viable option for calculating potential PFAS emissions from municipal waste
combustors. This needs to be addressed.
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Appendix B
Wastewater Program Plan – Introduction (Page 10)


The third paragraph indicates that data will inform source identification and reduction activities.
The Plan should include clarifying language on what concentrations of PFAS compounds in
Wastewater Treatment Plant (WWTP) influents will trigger source reduction actions.
Chamber recommendation: Add language on what concentrations of PFAS compounds in WWTP
influents will trigger source reduction activities.

Wastewater Program – Introduction (Page 10)


The fourth paragraph states that MPCA has site-specific criteria for PFOS that apply to a small
number of waterbodies, including Pool 2 of the Mississippi River and Lake Saint Croix. The
Chamber’s understanding is that this criterion is 0.05 ng/L, which is not attainable by current
analytical methods.
Chamber recommendation: Add a statement that Pool 2 site-specific criteria may not be
attainable using current analytical methods and that the laboratory’s reporting limit at the time
of analysis will be acceptable.



The sixth paragraph, last sentence, states that “MPCA looks forward working with this advisory
panel in parallel to the development and implementation of the…“
Chamber recommendation: Add the word ‘to’ between ‘forward’ and ‘working.’

Wastewater Program – What facilities will be included in the monitoring plan? (Page 11)


The first paragraph indicates that the PFAS Monitoring Plan for wastewater applies to a subset
of municipal and industrial wastewater treatment plants (WWTPs). The Plan should specify
which municipal WWTPs with an industrial pre-treatment program (IPP) will be sampled initially.
Chamber recommendation: Add a list of applicable WWTPs.

Wastewater Program – How frequently will monitoring occur? (Page 13)


The first paragraph on page 13 states that facilities concerned about being misrepresented by
samples contaminated during collection or transport will be encouraged to collect and analyze
equipment blank, trip blank, or process blank samples to further bolster the interpretability of
their data. Currently, trip blanks are not commonly used for PFAS analysis. The drinking water
methods do not use a trip blank but require a field blank, which isn’t listed here. It is unclear
how ‘process blank sample’ is defined.
Chamber recommendation: Re-evaluate what blank samples should be included and provide
definitions for each of these to avoid misinterpretation. Equipment Blank and Field Blank
samples are recommended.
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Wastewater Program – What methods will be available for monitoring? (Page 13)


The first paragraph states that permittees will be asked to report all PFAS analytes provided by
the specific method used to analyze the samples. There isn’t a specific method that has been
finalized for WWTP use. MDH accredited laboratories can have varying lists of PFAS that they
analyze.
Chamber recommendation: MPCA should list the PFAS they want to be analyzed, understanding
that laboratories may not be accredited to test for the requested PFAS.



The first paragraph states that there are currently many PFAS-accredited labs in Minnesota and
elsewhere that WWTPs will be able to utilize, and this number will likely grow as PFAS analysis
becomes more widespread. At the time of this comment, there are <10 laboratories accredited,
and none of these are accredited for Draft EPA 1633 or the full list of PFAS within the method.
Chamber recommendation: Include the list of PFAS target analytes that should be analyzed
under this plan, and if critical to start this year, state that only laboratories that are MDHaccredited for PFAS analysis should be used.

Wastewater Program – How frequently will monitoring occur? (Page 13)


The guidance indicates that two-quarters of sampling will be completed, followed by two
quarters in which actions to reduce/eliminate potential PFAS sources will be taken. This latter
timeframe is unrealistic, considering the time necessary to perform technical analyses, design,
install, and test treatment systems, or change manufacturing processes.
Chamber recommendation: Allow a minimum of two quarters following the receipt of sample
results for the development of source reduction corrective action work plans.

Wastewater Program – How and when will this monitoring plan be implemented? (Page 14)


This paragraph states that the expected start date for baseline sampling is likely to be during the
second half of 2022 and the first half of 2023. More than likely, the EPA 1633 method will not be
finalized yet.
Chamber recommendation: Remove the reference to EPA 1633 and state that laboratories that
are MDH-accredited for PFAS analysis should be used.



If MPCA intends that laboratories are accredited for EPA 1633, the timing would be even longer.
Once a method is finalized, laboratories typically have a year to become accredited in
Minnesota. Many labs would not begin testing with a new method until it is considered final and
in rule, and typically MDH doesn’t have the method available for accreditation under the Clean
Water Act until added to 40 CFR, Part 136. There are many moving parts, and each is affected by
the previous developments.
Chamber recommendation: Remove the reference to EPA 1633 and state that laboratories that
are MDH-accredited for PFAS analysis should be used.
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Production of reliable and reproducible monitoring data for environmental decision-making
processes requires validated analytical methods. Validated and promulgated methods for PFAS
compounds are not available for many environmental matrices. In the absence of such methods,
MPCA should provide clear guidance on which methods to use, and what (if any) allowable
modifications may be made to those methods.
The only current promulgated and validated methods for PFAS are for drinking water [US EPA
Method 537 (2009), 537.1 (2018) and 533 (2019)]. US EPA recently released Draft Method 1633
(August 2021) for non-aqueous and solid matrices, but the multi-laboratory validation study for
Method 1633 is ongoing. For air, the Other Test Method (OTM-45) for PFAS stack testing has
been released by EPA (January 2021). OTM-45 is not undergoing validation, and EPA is
requesting feedback from the scientific community on improvements to the method. To fill this
lack of validated methods in non-potable water matrices, many commercial laboratories have
created "modified" methods (usually based on EPA Method 537); method modifications can
include changes to many procedures, such as:
o

Quantification methods (e.g., internal standard, isotope dilution, or external standard).

o

Sample extraction procedures (e.g., the solvent used, isotope spiking procedure).

o

Suspended solid handling (e.g., filtration, centrifugation); and

o

Quality control (QC) requirements (e.g., internal standard recoveries, blank criteria).

These method modifications can vary significantly between laboratories, and any method
validation is up to the individual laboratory. As a result, these modifications can bias results and
limit comparability between laboratories. For example, one lab may choose to integrate both
linear and branched isomers of a compound and report the result as a total concentration, while
another lab may choose to quantify only on the basis of the linear isomer, resulting in low bias of
the reported concentration for the second laboratory. The MPCA Draft PFAS Monitoring Plan's
assertion that "Most laboratories run a 'modified' version of EPA’s Method 537.1 that includes
isotope dilution, which is analogous to the draft EPA Method 1633" (p. 13) is not, based on
experience, accurate, nor does it acknowledge the wide variability in modifications adopted
among different laboratories for non-potable water samples.
The goal of this monitoring program should be to create a consistent and accurate set of
representative data across multiple facilities. Current draft EPA methods, while not fully
validated, at least provide a baseline consistency in procedures between laboratories.
Chamber recommendation: The MPCA needs to re-consider this topic.
Appendix C
Solid Waste and Hazardous Waste Program – What methods will be used for monitoring? (Page 15)


Many of the previously noted items apply regarding no MPCA accreditation and stating PFAS list
as a method when there isn’t an existing specific method. The first paragraph states that all
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MDH and MPCA accredited PFAS testing labs will use methods that measure the PFAS for which
there are health-based values (HBVs), and therefore ILs available. Currently, there are only 5
PFAS with HBVs, which suggests that only these need to be analyzed, but there are 20-40 PFAS
listed above, which will confuse what needs to be tested.
Chamber recommendation: Compile a list of all PFAS parameters in one location in the
monitoring plan.
Solid Waste and Hazardous Waste Program – What materials will be monitored? (Page 17)


The document states that Intervention Limits (ILs) will be used as triggers for continued
monitoring and actions.
Chamber recommendation: Provide a list of ILs for each of the PFAS where applicable and
consider MPCA’s own data regarding the ubiquitous nature of PFAS in various environmental
media.4, 5

Solid Waste and Hazardous Waste Program – PFAS Evaluation at Solid Waste Landfills
The Chamber opposes MPCA’s proposal to use presumptive intervention limits as the measure of
comparison for PFAS data at solid waste facilities. An "intervention limit" or IL is defined by rule to
mean “a concentration or measure of a substance which, if found to be exceeded in a sample of ground
water, indicates possible ground water pollution from the facility.”6 Where there is no limit specified in
the solid waste rule, the IL is typically 25% of the MDH recommended allowable limit.7 PFOS, for
example, has a HBV of 15 parts per trillion (ppt) and thus the IL would be only 3.75 parts per trillion. The
other function of an IL is, of course, to trigger an intervention. This is typically a contingency action plan
designed to address what is presumed to be contamination emanating from the solid waste facility.
The MPCA’s Draft Plan first requires solid waste facilities to monitor leachate for an exceedance of the ILs.
Leachate is not groundwater or surface water. Minnesota Rule 7035.2815 establishes ILs only for surface
water and groundwater. The application of an IL to leachate has no basis in law and is not reasonable.
MPCA has no grounds to trigger further action based on exceedance of an IL in leachate, particularly at a
lined solid waste facility with a leachate collection system. Furthermore, no other types of facilities,
including wastewater treatment facilities discharging directly to surface waters or air emitters discharging
directly to air are required to compare to (much less intervene at) levels that are 25% of MDH’s
recommended PFAS values. The solid waste facilities are not injecting leachate directly into groundwater
or discharging it directly to a surface water, and even if they were, they should only be required to use
MPCA, 2017. Perfluorinated Chemicals in Minnesota’s Ambient Groundwater, 2013. St. Paul. Document available online:
https://www.pca.state.mn.us/sites/default/files/wq-am4-02.pdf
5
MPCA, 2019. Investigation of Per- and Polyfluoroalkyl Substances at Select Source Separated
Organic Material and Yard Waste Sites. Document available online: https://www.pca.state.mn.us/sites/default/files/w-sw4-37.pdf
6
Minn. R. 7035.0300, Subp. 50.
7
Minn. R. 7035.2815, Subpart 4(H)(5). The list of constituents and their intervention limits adopted by rule are identified in subp.(4)(F)
of 7053.2815. PFAS are not identified there since they are so new. Paragraphs H((1) - (4) of the rule provide options for developing
alternative ILs on a site-by-site basis, but only after a groundwater investigation and further analysis has been performed. In contrast,
the federal rules
4
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methods to detect at the concentrations of and be compared to, the HBVs and HRLs. Furthermore, not
all groundwater serves as a drinking water supply.
Given the unique characteristics of PFAS, it is inappropriate to use ILs as the standard that solid waste
facilities are expected to meet. In assessing PFAS levels throughout the state, MPCA should perform an
apples to apples comparison, such that all groundwater data is subjected to the same analytical methods,
using the same detection levels that are measured against the same standards. Using higher method
detection limits for groundwater data except at landfills may obscure what the background conditions are
generally in the state. PFAS are found nearly everywhere on the globe.8 Because of their pervasiveness,
and assuming that the method detection limits can be lowered to the degree required, the minute levels
reflected in the ILs may represent background conditions. However, if the remainder of the state
groundwater data is based on detection levels higher than the ILs, that data will not be able to measure
what is background.
Moreover, MPCA itself does not use intervention limits when assessing PFAS threats at the solid waste
facilities it has responsibility for. Specifically, in evaluating the roughly 100 landfills for potential PFAS
impacts, the agency compared the data to the MDH’s HBVs and HRLs.9 All solid waste facilities should be
treated the same in this regard. The agency should not impose a stricter standards on solid waste facilities
that third parties operate versus those that MPCA has responsibility for. If a measure is sufficient for
MPCA’s own purposes, it should be sufficient for the entire solid waste industry. The use of ILs in the
Draft Plan suggests that MPCA is pursuing an enforcement posture, rather than an even handed
information gathering focus. The Draft Plan provides that “if ILs are exceeded during baseline
groundwater sampling, groundwater monitoring will continue at least annually.” Based on its own landfill
sampling using the HBVs and HRLs, MPCA knows the ILs will be exceeded at virtually every solid waste
facility. As such, the Draft Plan will in fact impose never ending PFAS groundwater monitoring obligations
on the entire solid waste community.
The ILs are particularly troublesome because they bear no relationship to actual risk to human health.
MPCA adopted the arbitrary trigger of 25% the allowable limit decades ago.10 MDH has changed its
methodology for developing HBVs and HRLS at least once11 to be more conservative and protective of the
most vulnerable populations. The most significant change was made after MPCA adopted its rule
For example, concentrations of PFAS have been documented as high as 140,000 ppt (PFOA) in household dust. Strynar, MJ and
Lindstrom, AB, Perfluorinated compounds in house dust from Ohio and North Carolina (2008)
https://www.ncbi.nlm.nih.gov/pubmed/18546718/. Studies suggest that PFOA has been found as high as 2,000,000 ppt in products
like ski waxes and cosmetics. Denmark, Ministry of Environment and Food, Risk assessment of fluorinated substances in cosmetic
products (2018) https://www2.mst.dk/Udgiv/publications/2018/10/978-87-93710-94-8.pdf; Kotthoff et. al., Perfluoroalkyl and
polyfluoroalkyl substances in consumer products, Environmental Science and Pollution Research International (2015)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4592498/ (ski wax). The continued use of these compounds in consumer products is
significant, especially to the solid waste industry.
9
https://www.pca.state.mn.us/waste/pfas-landfills (January 7, 2022); Closed Landfill Investment Fund, dated March 2021, at
https://www.pca.state.mn.us/sites/default/files/c-clf1-17.pdf “Groundwater levels exceeded Minnesota Department of Health’s
(MDH) Health Based Values (HBVs) in groundwater at 59 of those sites.” Id. at p. 7.
10
The substance of the IL rule appears in the 2007 version of the Minnesota Rules.
https://www.revisor.mn.gov/rules/7035/date/2007.
11
See Statement of Need and Reasonableness (“SONAR”) In The Matter of the Proposed Rules of the State Department of Health
Governing the Establishment of Health Risk Limits for Groundwater, Minnesota Rules, Chapter 4717, Parts 7100 Through 7400, and parts
7600 through 7800 and Insertion of Revised Rules as Parts 7810 Through 7900; Governor's Tracking #AR 070 (August 28, 2008)
https://www.leg.mn.gov/archive/sonar/SONAR-03733.pdf#page=2.
8
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establishing ILs at 25% of the allowable drinking water level. The conservatism in its development of
current health based criteria is evident in this quote from MDH’s SONAR on its methods for HRLs:
The most significant changes in this revision represent a concerted effort to
ensure that the process used for deriving HRLs incorporates provisions
necessary to protect sensitive or highly exposed populations. This reflects not
only MDH's mission to protect the health of all Minnesotans, but also the
mandate in the 2001 Health Standards Statute that safe drinking water
standards include "a reasonable margin of safety to adequately protect the
health of infants, children, and adults ...." (Minnesota Statutes, section
144.0751). Many of the changes resulting from this effort are based on
scientific data; for example, toxicity testing indicating that development is a
particularly sensitive period for a specific chemical, and data indicating that,
for their body weight, infants and children drink more than do adults. Other
changes may reflect societal values; data that, while not conclusive, are cause
for concern based on physiological and biological reasons; or the mandate of
MDH to protect the health of all Minnesotans.12
As a result, MDH’s groundwater guidance values are typically stricter than those adopted by the federal
government and many other states.13 Arbitrarily discounting these already stringent health based values
by 75%, makes it virtually impossible for a solid waste facility not to trigger an IL, especially considering
how ubiquitous PFAS are in the environment.
Chamber recommendation: Intervention limits should not be used for PFAS evaluation at landfills. MPCA
needs to adopt an IL for PFAS that equals 100% of the HBV or HRL This is the approach taken by USEPA for
municipal solid waste facilities with respect to all substances.14
Appendix D
Industrial Stormwater Program Plan – Table 2 (Page 22)


The paragraph after Table 2 states, “Within the categories included in Table 2, the prioritization
of which facilities will be selected for monitoring may be influenced by a facility’s proximity to
drinking water sources or surface waters and other factors”. This sentence implies but does not
make clear that sampling will only be requested at a subset of the ~166 facilities indicated in
Table 2.

Id. at pp. 10 – 11 (pdf).
For PFAS, MDH developed a model that accounts for accumulation of PFAS in utero and transfer of PFAS compounds via breast
milk. 14 Goeden, H.M., C.W. Greene, et al. J Expo Sci Environ Epidemiol, 2019. 29: 183-195,
12
13

See 40 C.F.R. 258.55(h): “The owner or operator must establish a ground-water protection standard for each appendix II constituent
detected in the ground-water. The ground-water protection standard shall be: (1) For constituents for which a maximum contaminant
level (MCL) has been promulgated under section 1412 of the Safe Drinking Water Act (codified) under 40 CFR part 141, the MCL for
that constituent; (2) For constituents for which MCLs have not been promulgated, the background concentration for the constituent
established from wells in accordance with § 258.51(a)(1); or (3) For constituents for which the background level is higher than the MCL
identified under paragraph (h)(1) of this section or health based levels identified under § 258.55(i)(1), the background concentration.”
14
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Chamber recommendation: Modify Table 2 to list NAICS codes. For clarity, it would be useful to
include which NAICS codes align with the three sectors selected (e.g., Automotive Shredding isn’t
listed in Appendix F). Provide additional detail on how facilities will be selected for monitoring
and how many of the ~166 sites will be selected.
Industrial Stormwater Program – Airports (Page 22)


Many airports are multi-tenant use sites, yet the Plan fails to specify how voluntary sampling
activities at such sites are expected to take place and if elevated PFAS are detected, which
entity(ies) will be responsible for undertaking voluntary source reduction activities.
Chamber recommendation: Provide additional detail about proposed Airport monitoring and
source reduction implementation strategies. Include for context in the draft monitoring plan a
description of the prevalence, fire protection benefits, and acknowledge acceptable uses of AFFF
(fire safety).

Industrial Stormwater Program - What materials will be monitored? (Page 23)


The Plan states that characterization of PFAS concentrations and loads will help to better
identify sources and the efficacy of source reduction activities. The Plan should clarify the
expectations for the “load” estimates component of the monitoring program, especially for “No
Exposure” sites.
Chamber recommendation: –Provide additional detail about expectations for load estimates.

Industrial Stormwater Program - How frequently will monitoring occur? (Page 23)


The document Plan states, “If PFAS are found…” that in stormwater sampling during the first
two quarters, the facility will be asked to take action. It also states that methods used for
stormwater consist of 30 to 40 analytes. As written, it appears that action will be required if any
of the 30 to 40 PFAS analytes are detected. The MPCA’s own investigations have demonstrated
the ubiquitous nature of PFAS in various environmental media and detections can similarly be
anticipated in sources to stormwater potentially unrelated to operations at the facility.15, 16
Chamber Recommendation: Develop sector-specific monitoring requirements to reduce PFAS
contributions in stormwater; completely “eliminating” sources can be extremely challenging,
especially if low levels of PFAS are identified. Further, as noted in the Wastewater Program,
performing a source investigation and employing source reduction activities within the two
quarters following sampling is an unreasonably aggressive timeline for the industrial stormwater
program. It is unreasonable to require monitoring and reporting on 30 – 40 analytes.

MPCA, 2017. Perfluorinated Chemicals in Minnesota’s Ambient Groundwater, 2013. St. Paul. Document available online:
https://www.pca.state.mn.us/sites/default/files/wq-am4-02.pdf
16
MPCA, 2019. Investigation of Per- and Polyfluoroalkyl Substances at Select Source Separated
Organic Material and Yard Waste Sites. Document available online: https://www.pca.state.mn.us/sites/default/files/w-sw4-37.pdf
15
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Stormwater samples may potentially include materials discharged from site operations or
influenced by off-site sources (i.e., deposited from regional sources, stormwater run-on). If sites
are going to be expected to voluntarily sample their stormwater for PFAS materials, the MPCA
must lay out its expectations for source investigation when samples measure above detection
levels. A single facility may not use or release any PFAS materials nor have the resources to
investigate off-site sources. The MPCA should assist this effort by performing baseline studies
for urban surface water runoff.
Chamber recommendation: Develop subsector-specific benchmark values. Modify the Plan’s
expectations to reflect “reduction” goals rather than “elimination.” Outline MPCA’s expectations
for off-site and effluent limits as the MPCA does other constituents for inclusion in MPCA
Industrial Stormwater General Permit. Modify language to reflect the complexities of
stormwater PFAS source identification. Allow a minimum of two quarters for the development of
source reduction corrective action work plans following receipt of sample results. Undertake
baseline studies for urban surface water runoff.

Industrial Stormwater Program – What methods will be used for monitoring? (Page 24)


Many of the same items as previously noted regarding no MPCA accreditation and stating PFAS
list as in method when no specific method exists.
Chamber recommendation: Standardize language across the programs or compile common
language in a ‘general’ section, so information is only listed once.

Industrial Stormwater Program - How and when will this monitoring plan be implemented? (Page 24)
The Plan does not make clear when sampling will be expected if notification letters are sent in
2022.
Chamber recommendation: Indicate the timeframe industrial stormwater sampling will be
requested.
Industrial Stormwater Program - General Comment
The Plan should include a section in each program that provides an overview of reporting
expectations associated with voluntary sampling results.
Chamber recommendation: Indicate expected frequency and preferred format for reporting
monitoring results.
Appendix E
Remediation Program – Introduction: What materials will be sampled? (Page 25 27)


The introduction generally lays out the purpose and responsibilities of MPCA’s remediation
programs to oversee the investigation and cleanup of contaminated sites and notes that the
remediation programs are unlike other agency programs participating in the PFAS Monitoring
Plan because the program addresses sites with a release or threatened release of contaminants
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and does not oversee permitted facilities.
One of the fundamental elements of a site investigation under the MPCA’s remediation
programs is to determine the nature and extent of contamination from a release. Various
studies, including those conducted by MPCA,17 have shown that PFAS are ubiquitous in
environmental media in areas far removed from individual PFAS sources. Determining
contributions from individual site releases and anthropogenic “background” from other global,
regional, and/or local sources can be difficult at the individual site level.
Chamber recommendation: The Plan should include additional detail regarding MPCA’s
expectations for soil vapor, air monitoring, and sediment sampling associated with the Plan.
Consider conducting a state-wide PFAS background study in environmental media and
establishing methods for determining site-specific, or region-specific, background values.
Remediation Program – How frequency will sampling occur? (Page 27)
The section heading states “How frequency will sampling occur?“
Chamber recommendation: Replace ‘frequency’ with ‘frequently’. Include additional language in
the Draft PFAS Monitoring Plan to clarify the MPCA’s expectations for sampling soil vapor, air,
and sediment.
Remediation Program – What methods will be available for monitoring? (Page 28)


Many of the same items previously noted regarding lack of MPCA accreditation and stating PFAS
list as in method when no specific method exists.
Chamber recommendation: Standardize language across the programs, or compile common
language in a ‘general’ section, so information is only listed once.



The first paragraph states that the EPA’s webpage on PFAS analytical methods provides useful
information about which methods are available for various media.
Chamber recommendation: Standardize language across the programs, or compile common
language in a ‘general’ section, so information is only listed once.



The first paragraph states that MPCA is updating existing guidance on PFAS analysis and
developing new sampling guidance specific to field sampling for PFAS analytes. These guidance
documents will be available before the PFAS monitoring plans are finalized.
Chamber recommendation: MPCA sent an email on 01/06/2022 to announce that they had new
sampling and analytical PFAS guidance posted on their Quality System webpage. The notice
stated the following: “The current MPCA guidance document, Guidance for perfluorochemicals
analysis, will no longer be utilized to accredit for the 2023 accreditation year and will be

MPCA, 2017. Perfluorinated Chemicals in Minnesota’s Ambient Groundwater, 2013. St. Paul. Document available online:
https://www.pca.state.mn.us/sites/default/files/wq-am4-02.pd
17
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retired at the close of 2022. The new guidance document must be adopted by January 2023.”
MPCA should state that laboratories must be MDH accredited for PFAS analysis when performing
work for the monitoring plan. This will mean that laboratories will use the current (July 2020)
document for their analyses. Information regarding Draft EPA 1633 should be removed as
laboratories will not be accredited under this method. MDH will offer this method for
accreditation once the method has been finalized/approved, but this is not anticipated until 2023
or 2024, depending on the multi-laboratory validation study. If any reference to the analysis
guidance document is included in the monitoring plan, it should state the MPCA information
above.
Remediation Program - How and when will this monitoring plan be implemented? (Page 29)
The Plan should include additional detail on how the MPCA plans to address sites where there
are existing agreements in place. Furthermore, the Plan does not address whether closed sites
will be expected to collect additional samples.
Chamber recommendation: Add language to clarify if and how monitoring will include closed
sites or sites with existing agreements.
Thank you for allowing us to comment on the Draft PFAS Monitoring Plan. If you have any
questions, please feel free to contact me.
Sincerely,

Tony Kwilas
Director, Environmental Policy
tkwilas@mnchamber.com
651-292-4668
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ABSTRACT: The environmental behavior of perﬂuorinated alkyl
acids (PFAA) and their precursors was investigated in lake
Tyrifjorden, downstream a factory producing paper products
coated with per- and polyﬂuorinated alkyl substances (PFAS).
Low water concentrations (max 0.18 ng L−1 linear perﬂuorooctanesulfonic acid, L-PFOS) compared to biota (mean 149 μg kg−1 LPFOS in perch livers) resulted in high bioaccumulation factors (LPFOS BAFPerch liver: 8.05 × 105−5.14 × 106). Sediment concentrations were high, particularly for the PFOS precursor SAmPAP
diester (max 1 872 μg kg−1). Biota-sediment accumulation factors
(L-PFOS BSAFPerch liver: 22−559) were comparable to elsewhere,
and concentrations of PFAA precursors and long chained PFAA in
biota were positively correlated to the ratio of carbon isotopes
(13C/12C), indicating positive correlations to dietary intake of benthic organisms. The sum ﬂuorine from targeted analyses accounted
for 54% of the extractable organic ﬂuorine in sediment, and 9−108% in biota. This, and high trophic magniﬁcation factors (TMF,
3.7−9.3 for L-PFOS), suggests that hydrophobic precursors in sediments undergo transformation and are a main source of PFAA
accumulation in top predator ﬁsh. Due to the combination of water exchange and dilution, transformation of larger hydrophobic
precursors in sediments can be a source to PFAA, some of which are normally associated with uptake from water.
KEYWORDS: PFAS, PFOS, SAmPAP diester, extractable organic ﬂuorine (EOF), sediment−pore water partitioning coeﬃcients (KD),
trophic magniﬁcation, bioaccumulation factors (BAF)

■

INTRODUCTION
Per- and polyﬂuoroalkyl substances (PFAS) refer to a class of
anthropogenic chemicals that have been produced since the
late 1940s and used for a variety of industrial processes and
consumer products including ﬁreﬁghting foams, in oil
production and mining, pesticides, cosmetics, household
products, textiles, as well as food contact materials.1 Due to
the potential for adverse health eﬀects,2,3 sources, transport
pathways, and environmental fate of well-known PFAS such as
perﬂuorinated alkyl acids (PFAA) have received increasing
attention from the scientiﬁc community.1,4 PFAA are very
persistent at environmentally relevant conditions.5 Highly
elevated concentrations have been reported at contaminated
source areas including ﬁreﬁghting training facilities.6−8 Lower,
but detectable levels of PFAA have been reported in areas far
from point sources,9−11 and long-range atmospheric transport
and subsequent degradation of precursor compounds is
suggested to be one important mechanism for their global
distribution.12−14 The partitioning of PFAA and their
precursors between air, water, sediment/soil, and biota phases
provides information related to the environmental fate of these
compounds. Diﬀerences in structure, including molecule size
© 2020 American Chemical Society

and functional hydrophilic group result in diﬀering physiochemical properties among compounds and thus diﬀerent
partitioning between environmental media. In the environment, PFAS exist as anions, zwitterions, cations or neutral
compounds.15 Generally, ions are more hydrophilic compared
to neutral compounds of comparable size, and larger PFAS are
generally more hydrophobic and have higher aﬃnities for
sediments compared to smaller sized homologues.16−21
However, soil and sediment properties add to the complexity
of sorption processes and make it diﬃcult to predict soil/
sediment−water partitioning coeﬃcients (KD). Soils and
sediments are comprised of organic and inorganic matter and
positive correlations have most often been reported between
organic matter and sorption of anionic PFAS.17,19
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Two groups of PFAA have received the most attention from
the scientiﬁc community: perﬂuoroalkyl carboxylic acids
(PFCA) and sulfonic acids (PFSA).22 These PFAA have
small pKa values and are therefore present as anions at
environmentally relevant pHs.22 Long chained PFAA (number
of carbon atoms [C] ≥ eight for PFCA, and C ≥ six for PFSA)
have higher potentials for bioaccumulation than shorter
homologues and have been globally detected in organisms.23,24
In addition, uptake and metabolization of precursor compounds has been suggested to be a source of PFAA to
organisms.25,26 Historically, large amounts of perﬂuorooctane
sulfonyl ﬂuoride (POSF) has been used as the starting material
for the production of the eight-carbon PFSA, perﬂuorooctanesulfonic acid (PFOS;

compounds including N-alkyl substituted perﬂuorooctane
, for

simplicity termed preFOS throughout this work), and potential
parent compounds: mono-, di-, and trisubstituted phosphate
esters of N-ethyl perﬂuorooctane sulfonamido ethanol
(SAmPAPs).27−30 PreFOS and SAmPAPs were used in food
contact paper and packaging from the 1970s.28,29 Commercial
SAmPAP formulations were dominated by the disubstituted
SAmPAP (SAmPAP diester;

Article

MATERIALS AND METHODS

Case Study Site and Sampled Media. Lake Tyrifjorden
(60.03° N, 10.17° E) is a large (138 km2) and deep (max 288
m) freshwater lake in Norway (more details in the Supporting
Informstion (SI)). High levels of PFOS were found in perch
livers (Perca fluviatilis) sampled in the middle of the lake in
2015 (mean 183 μg kg−1, close to area L3 see SI Figure S1).39
A shutdown factory which produced disposable paper products
(bowls, plates, cups, etc.) from 1964 to 2013, was later
identiﬁed as the major PFAS source.40,41 In the present study,
lake and river water, pore water, sediments, and aquatic
organisms with diﬀerent diets and trophic levels were sampled.
Sampling was performed during spring and summer 2018, with
additional sampling in summer 2019, from six sampling areas
in the lake itself and from one area in the river directly
downstream the factory (factory area). Sampling areas in the
lake were chosen with an increasing distance from the river
mouth, and thus with an expected decreasing impact of
contamination from the river. Lake sampling areas were named
L1−L6 and are shown in SI Figure S1.
Sampling. Sampling is described in brief below. Detailed
descriptions and quality assurance procedures are provided in
the SI.
Abiotic Samples. River and lake water were sampled in
triplicate from ﬁve areas in the lake (L1, L3, L4, L5, and L6)
and from the factory area, shown in SI Table S1. Sediments
were sampled from 94 locations in the lake, two locations
upstream and nine locations in the river downstream of the
factory (shown in SI Figure S3). Sediments for pore water
analysis were sampled in triplicate from sampling areas L1, L3,
L4, L5, L6, and in the river upstream of the river mouth, shown
in SI Figure S4. Lake water, sediment, and pore water were
sampled in September 2018. One additional water sample and
ﬁve sediment samples (from the lake and factory area) were
taken in June 2019 and analyzed for SAmPAP diester (which
was not analyzed in most samples in 2018, see the SI).
Biota. Fish (perch (Perca f luviatilis), pike (Esox lucius),
whiteﬁsh (Coregonus lavaretus), roach (Rutilus rutilus), trout
(Salmo trutta), bream (Abramis brama), arctic char (Salvelinus
alpinus)) and crayﬁsh (Astacus astacus) were collected in 2018
using nets and traps. Sampled biota varied between areas as
shown in SI Table S2. In alignment with the abiotic samples,
supplementary analyses were carried out in 2019 to investigate
levels of SAmPAP diester in biota from the factory area (2
perch), L1 (2 perch, 2 crayﬁsh), and L3 (2 perch, 2 crayﬁsh),
see the SI.
Laboratory Methods. Laboratory methods are described
brieﬂy below. Quality assurance, method limit of detections
(LOD) and limit of quantiﬁcations (LOQ), treatment of
sediments for pore water analysis, analysis of total organic
carbon (TOC), sediment grain size, and analysis of extractable
organic ﬂuorine (EOF) are described in the SI.
The ratio between the stable nitrogen 15N and 14N (δ15N),
and carbon 13C and 12C (δ13C) isotopes in muscle tissue were
determined for the assessment of trophic level and carbon
sources. The δ15N of a consumer is enriched relative to its diet,
thus the δ15N can be used to estimate the trophic level of an
organism. Trophic fractionation of 3.4 ‰ in lake ecosystems
has been reported,42 thus relative trophic levels were calculated
by dividing δ15N by 3.4. δ13C has been used to link increased
PFOS concentrations to marine mammals feeding on inshore,
benthos linked food webs compared to marine mammals

) and PFOS precursor

sulphonamides with eight perﬂuorinated C (

pubs.acs.org/est

),

and the presence of this compound has been investigated in a
few previous studies.29,31,32 PreFOS have a sulfonyl group, the
same perﬂuorinated moiety as PFOS, and have the potential to
be degraded to PFOS if the amine group is replaced with a
hydroxy group. PFOS was reported to have higher trophic
magniﬁcation factors (TMF) compared to other long chained
PFAA in several studies,33−35 and transformation of the large
amount of preFOS36 to PFOS has been suggested to be the
main mechanism behind this.33 Some preFOS are neutral at
environmentally relevant pH, which combined with their larger
size, makes them less water-soluble compared to the anionic
PFOS,37,38 and thus more prone to reside in environmental
compartments other than water.
The objective of the present work was to investigate the fate
and transport of PFAS, including contribution from transformation of precursor compounds, in both the abiotic and
biotic environment close to a point source: lake Tyrifjorden
(Norway), downstream of a shutdown factory which produced
PFAS coated paper products. A combination of targeted
chemical analysis of a limited number of compounds and
determination of extractable organic ﬂuorine (EOF) was
applied to capture more of the vast number of PFAS. Stable
nitrogen and carbon isotope ratios (δ15N and δ13C) were used
to assess biota trophic levels and carbon sources in order to
investigate transfer and transformation of PFAS through the
food chain. Based on concentrations in (abiotic and biotic)
ﬁeld samples, sediment−water partitioning coeﬃcients (KD),
bioaccumulation factors (BAF), biota-sediment accumulation
factors (BSAF), and trophic magniﬁcation factors (TMF) were
calculated for PFSA, PFCA, ﬂuorotelomer sulfonic acids
(FTS), and preFOS. This study is the ﬁrst of its kind to
report the fate and transport of a PFAS mixture originating
from the paper industry, and where this resulted in a diﬀerence
in environmental behavior to previously reported studies.
13078
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Table 1. Mean, Median, And Maximum Concentrations (μg kg−1 d.w.) for PFAS Compounds in the Lake (Areas L1, L2, L3,
L4, L5, L6; n = 94) and River (Factory Area; n = 9) Sediments Collected in 2018 (Only Compounds Detected in at Least One
Sample Are Included)a
lake
PFAS group

median

max

PFCA

perﬂuorohexanoic acid
perﬂuoroheptanoic acid
perﬂuorooctanoic acid
perﬂuorononanoic acid
perﬂuorodecanoic acid
perﬂuoroundecanoic acid
perﬂuorododecanoic acid
perﬂuorotridecanoic acid
perﬂuorotetradecanoic acid
perﬂuoropentadecanoic acid
perﬂuorohexadecanoic acid

PFHxA
PFHpA
PFOA
PFNA
PFDA
PFUnDA
PFDoDA
PFTrDA
PFTeDA
PFPeDA
PFHxDA
∑PFCA

0.5
0.3
0.3
0.2
1.1
0.8
1.4
0.4
0.8
0.2
0.2
6.2

± 0.1
± 0.0
± 0.0
± 0.0
± 0.2
± 0.1
± 0.2
± 0.0
± 0.1
± 0.0
± 0.0
± 0.6

0.3
0.3
0.3
0.2
0.5
0.2
0.6
0.2
0.2
0.2
0.2
3.6

4.0
0.3
0.3
1.4
5.7
4.4
7.6
2.5
4.8
0.2
0.2
25.2

1.0 ± 0.5
1.3 ± 0.8
9.3 ± 8.1
6.9 ± 6.6
69.4 ± 66.2
19.9 ± 18.5
21.0 ± 18.3
3.2 ± 2.4
23.3 ± 20.1
1.5 ± 1.1
2.8 ± 2.3
160 ± 145

0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
3.1

5.0
7.8
81.6
65.9
665
186
184
24.6
203
11.1
23.7
1 458

PFSA

perﬂuorobutanesulfonic acid
perﬂuorohexanesulfonic acid
perﬂuoroheptanesulfonic acid
perﬂuorooctanesulfonic acidb
branched PFOS
perﬂuorodecanesulfonic acid
perﬂuorododecansulfonic acid

PFBS
PFHxS
PFHpS
L-PFOS
Br-PFOS
PFDS
PFDoS
∑PFSA

0.1
0.0
0.0
3.8
0.2
0.0
0.1
4.4

± 0.0
± 0.0
± 0.0
± 0.6
± 0.0
± 0.0
± 0.0
± 0.6

0.1
0.1
0.1
1.2
0.1
0.1
0.1
1.6

0.2
0.1
0.1
24.2
1.1
0.1
0.1
25.4

0.1 ± 0.0
0.3 ± 0.2
2.2 ± 2.1
179 ± 178
68.0 ± 67.7
0.7 ± 0.6
0.2 ± 0.2
250 ± 248

0.1
0.1
0.1
0.4
0.1
0.1
0.1
1.3

0.1
1.5
21.3
1 780
677
6.0
1.9
2 486

preFOS

FTS

acronym

abbreviation

mean

factory area
mean

median

max

perﬂuorooctanesulfonamide
methylperﬂuorooctanesulfonamide
ethylperﬂuorooctanesulfonamide
ethylperﬂuorooctanesulfonamido ethanol
perﬂuorooctanesulfonamido acetic acid
methylperﬂuorooctansulfonamido acetic acid
ethylperﬂuorooctanesulfonamido acetic acid

FOSA
MeFOSA
EtFOSA
EtFOSE
FOSAA
MeFOSAA
EtFOSAA
∑preFOS

1.4
0.2
0.3
7.4
0.9
0.2
9.4
19.7

± 0.3
± 0.0
± 0.0
± 1.6
± 0.1
± 0.0
± 2.2
± 3.7

0.5
0.2
0.2
1.0
0.2
0.2
0.9
3.2

14.6
0.4
1.1
72.2
8.6
0.4
126
178

13.6 ± 11.0
0.2 ± 0.0
6.8 ± 4.9
313 ± 243
2.7 ± 1.9
0.2 ± 0.0
258 ± 187
594 ± 445

0.2
0.2
0.2
4.5
0.2
0.2
3.9
17.2

112
0.2
49.4
2 455
19.2
0.2
1 831
4 467

6:2 ﬂuorotelomer sulfonic acid
8:2 ﬂuorotelomer sulfonic acid
10:2 ﬂuorotelomer sulfonic acid
12:2 ﬂuorotelomer sulfonic acid
14:2 ﬂuorotelomer sulfonic acid

6:2 FTS
8:2 FTS
10:2 FTS
12:2 FTS
14:2 FTS
∑FTS

0.2
2.1
25.2
17.2
1.0
45.6
75.9

± 0.0
± 0.3
± 4.6
± 3.5
± 0.2
± 8.4
± 11.0

0.2
0.6
2.3
2.8
0.2
6.4
18.9

0.2
15.8
221
254
18.3
509
606

0.9 ± 0.6
253 ± 212
472 ± 269
370 ± 182
106 ± 68.2
1 201 ± 657
317 ± 157

0.2
7.5
39.7
110
18.9
176
43.7

6.6
2 150
2 120
1 723
688
5 540
1 3951

∑PFAS 29
a

Mean concentrations are shown with the standard error of the mean. Concentrations below the LOQ were treated as half the LOQ. bLinear
Perﬂuorooctanesulfonic acid (PFOS).

feeding on oﬀshore, pelagic food webs,43 and a similar
approach was used in the present study. The δ13C is enriched
in benthic-littoral food webs compared to pelagic food webs44
thus, increased (i.e., less negative) δ13C in organisms can be
interpreted as indications of that biota have increased
proportions of benthic organisms in their diet (i.e., increased
dietary proportions of organisms from food webs with
sediment living organisms at the base). A small trophic
fractionation of carbon (i.e., organisms have less negative δ13C
compared with their diet) with an average fractionation of
0.39‰ has been reported.42 Thus, trophic level adjusted δ13C
were calculated by subtracting relative trophic level multiplied
by 0.39 from δ13C. Details about trophic level and carbon
sources are described in the SI.
Water samples were extracted using solid-phase extraction
(SPE). Sediment and biota samples were extracted using

acetonitrile and ultrasonication. PFAS were analyzed using
liquid chromatography quadrupole time-of-ﬂight mass spectrometry (LC-qTOF-MS, see all PFAS and acronyms in SI
Tables S3 and S4). Initially, 44 PFAS were quantiﬁed using
authentic and internal standards, while 19 PFAS were screened
for using exact mass and retention time from authentic
standards. In addition, peaks for branched PFOS (Br-PFOS)
were identiﬁed using a standard mixture of Br-PFOS isomers
and quantiﬁed against the standard for L-PFOS. An additional
28 PFAS were screened for using exact mass and estimated
retention time. Three peaks were observed at expected
retention times, and they were quantiﬁed using the standard
for a similar compound. Following this, the detected
compounds indicated the presence and thus use of an EtFOSE
based PFAS product, which according to the literature may
indicate that SAmPAPs were the parent compounds.45,46
13079
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(d.w.)) in river sediments from the factory area varied greatly
between samples, however maximum concentrations were high
(e.g., max 2455 μg kg−1 of ethylperﬂuorooctanesulfonamido
ethanol [EtFOSE]). Except for SAmPAP diester, which was
only analyzed for in one sample in 2018, the highest
concentration in lake sediments analyzed in 2018 was found
for 12:2 FTS at 253.7 μg kg−1. The one sample analyzed for
SAmPAP diester in 2018 showed a SAmPAP diester
concentration of 850 μg kg−1. The dominant PFAS in
sediments were the C9−C14 PFCA, PFOS, four preFOS
compounds, and C10−C16 FTS. Mean, median, and
maximum concentrations are shown in Table 1. PFAS were
relatively evenly distributed in the lake sediments; however,
concentrations were highest closest to the river (L1, L2, and
L3, see SI Figures S3 and S5−S8) pointing to the fact that the
factory is assumed to be the main contamination source.
Supplementary sediment sampling was conducted in 2019
from the factory area (one sample), and the lake (four
samples). Results are shown in SI Table S7. Concentrations in
the sample from the factory area were low and mostly below
the LOQ. The reason for this was likely related to the high
water levels and strong current at the time of sampling, which
rendered only coarse sediments below a bridge available for
sampling. Concentrations in lake sediment samples from 2019
were comparable to samples analyzed in 2018, see SI Table S7
compared to Table 1. SAmPAP diester dominated (70−93% of
the total sum detected PFAS in lake sediments; however,
concentrations varied signiﬁcantly (2.1−1 872 μg kg−1). This
indicates that a PFAS product dominated by SAmPAP diester
was used at the factory, in agreement with the previously
reported use of this compound in paper products.45,46,50 It is
known that commercial SAmPAP formulations were dominated by diester,29 and for this reason this compound was
prioritized for analysis. However, the presence of SAmPAP
mono- and triester in sediments are expected as well, as has
previously been reported.32 Interestingly, another group of
compounds reported in paper products, ﬂuorotelomer alcohol
(FTOH) mono- and disubstituted phosphates (diPAP),50 were
analyzed in 2018, but not detected, indicating that these
compounds were not used at the factory (SI Table S3).
The sediment concentrations in lake Tyrifjorden were
signiﬁcantly higher than concentrations reported for pristine
lakes. For example, sediment concentrations of 0.001 to 0.44
μg kg−1 and 0.19 to 2.7 μg kg−1 for PFOS and ∑PFAS 19
respectively, were reported in four Canadian arctic lakes not
aﬀected by known point sources.9 Furthermore, mean
concentrations in river sediments directly downstream to the
factory reported herein were higher than concentrations in
Canadian lake sediments downstream of an airport (28−49 μg
kg−1 for PFOS and 57−64 μg kg−1 for ∑PFAS 19).9 Sediment
PFOS concentrations (which dominated) in rivers, lakes, and
canals in The Netherlands (0.5−8.7 μg kg−1) were comparable
to lake sediment concentrations in the present study.47
SAmPAP diester concentrations reported here (up to 1 872
μg kg−1 in lake sediments) are very high compared to previous
reported concentrations: SAmPAP diester and preFOS have
previously been reported in freshwater sediments in Taihu
Lake, China (max 4.3 μg kg−1),32 and in marine sediments
from an urban area in Canada (max 0.2 μg kg−1).31 Thus,
sediment PFAS concentrations reported here are higher than
concentrations in pristine lakes and generally comparable to
water bodies close to point sources and/or urban areas.

Therefore, SAmPAP diester was screened for in one sample
taken in 2018 (the sediment sample used for analyses of EOF),
however, the analytical range for most 2018 samples (m/z:
150−1100) did not include SAmPAP diester (m/z: 1203).
Therefore, biota samples stored from 2018 sampling, and water
and sediment samples from 2019 were reanalysed for SAmPAP
diester in 2019. Details of the analytical methods and PFAS
acronyms are given in the SI.
Statistics and Data Treatment. Means in the present
work are arithmetic means, with standard error of the mean
(SEM) where appropriate. Relationships between KD values,
fraction of organic carbon (f OC), and particle size distribution
were evaluated using stepwise regression. Relationships
between relative trophic level or trophic level adjusted δ13C,
and PFAS concentrations in biota were evaluated using
Spearman rank correlation coeﬃcient (Spearmans rho).
Unpaired Wilcoxon Test was used to test diﬀerences in
trophic level adjusted δ13C or relative trophic level between
pike and perch.
Trophic magniﬁcation factors (TMF) were calculated using
linear regression of relative trophic level against log-transformed PFAS concentrations, as previously reported in several
studies.10,33,34 Methods for calculating sediment-water partitioning coeﬃcients (KD values), bioaccumulation factors
(BAF), biota-sediment accumulation factors (BSAF), biota
trophic level and carbon sources, and ﬂuorine mass balance are
shown in the SI along with details for statistical analysis.

■

RESULTS AND DISCUSSION
PFAS Concentrations in Water. In lake water, PFOS was
the only compound detected above the LOQ. Linear (L)
PFOS concentrations of 0.15 and 0.18 ng L−1 and branched
(Br) PFOS concentrations of 0.07 and 0.10 ng L−1 were
detected (areas L4 and L6, respectively). Samples from areas
L1, L3, and L5 were unfortunately lost; however, it is probable
that concentrations at these sites would also be low because
they all receive the majority of water (and thus PFAS) from the
river. The PFOS concentration in river water from the factory
area was <LOQ in 2018, while concentrations of 1.5 and 1.9 ng
L−1 for L and Br-PFOS, respectively, were detected in the
supplementary sample of river water from the factory area
sampled in 2019. The reason for this diﬀerence could be the
larger water volumes and river current and in 2019, which may
have remobilized contaminants from banks and riverbeds (the
river water volume was on average 21 m3 s−1 in August 2018
and 105 m3 s−1 in June 2019, (measuring station Kistefoss, The
Norwegian Water Resources and Energy Directorate, personal
communications). Increased and diﬀerent mobilization is also
possibly the reason for the diﬀerence in Br-PFOS relative to LPFOS, in the 2019 sample compared to lake water samples
from 2018. However, additional samples are needed to conﬁrm
this. Concentrations of all PFAS above the LOQ in water
samples are listed in SI Table S5. SAmPAP diester was
analyzed in the 2019 sample but was not detected. River and
lake water concentrations reported in the present study are low
and more comparable to pristine lakes than lakes close to
PFAS point sources or urban areas (see SI Tables S5 and S6
for a comparison),9,33,47−49 although it must be kept in mind
that such water bodies are highly variable in nature as well as
PFAS source contribution.
PFAS Concentrations in Sediment. A large suite of
diﬀerent compounds (29 PFAS and Br-PFOS) was detected in
sediments sampled in 2018. PFAS concentrations (dry weight
13080
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(e.g., median log KD: PFHxA 0.9, PFOA 1.1, PFDA 1.6, PFOS
1.1, FOSA 3.2, 10:2 FTS 3.6).
The positive association between KD values and chain length
for PFCA and FTS was comparable to values reported
elsewhere (see Discussion in the SI).49 PreFOS have higher
KD values compared to PFOS and PFCA (see Figure 1 and SI
Table S10) which is in agreement with previously reported
partitioning behavior for EtFOSAA and FOSA compared to
PFCA.53 PreFOS KD values have also been reported to
increase with N-alkyl substitution.31 Indeed, in the present
study KD values follow this trend (FOSAA versus EtFOSAA),
and neutral preFOS (i.e., FOSA, EtFOSE) had higher or
comparable KD values than larger acids (EtFOSAA, FOSAA),
as expected based on the lower water solubility of neutral
compounds. However, these results are based on a few data
points (see SI Table S10) and should be treated with care.
As for preFOS, KD values for long chained FTS were high
compared to the shorter PFAA. Based on the KD values
reported herein, long chained PFAA, preFOS, and C > 10 FTS
are expected to preferentially partition to the sediment phase,
rather than remaining in the water column. This is in
agreement with a previous study in which FTS (especially
8:2 FTS) was predominantly found in sediments as compared
to other environmental media.9
In addition to compound speciﬁc properties, KD values are
aﬀected by environmental factors such as sediment characteristics, particularly TOC content.19 There was no correlation
between KD and sand, silt, or clay content in these sediments
or pore waters (Discussion in the SI). A signiﬁcant relationship
between KD and TOC was found for PFOS (p = 0.01, n = 11),
but no other PFAS in the present study. For a detailed
discussion related to this, see the SI.
PFAS Concentrations in Biota. Fish Liver. Concentrations in biota varied between tissues and species as
summarized in Figure 2. A total of 23 PFAS (+ Br-PFOS)
were detected in biota. The dominant PFAS in ﬁsh liver were
the C10−C13 PFCA and PFOS which were detected in all
analyzed samples. The highest concentrations in lake biota
were in perch liver (n = 20), for example, mean concentrations
of PFDoDA: 33.2 μg kg−1; PFTrDA: 22.0 μg kg−1; L-PFOS:
149 μg kg−1; FOSA: 1.3 μg kg−1; and 10:2 FTS: 1.4 μg kg−1.
The mean ∑PFAS 23 in perch liver from the lake was 280 μg
kg−1, whereas it was 668 μg kg−1 in perch liver from the factory
area. PFAS proﬁles in perch and pike from the factory area
were comparable, but PFOS, preFOS, and FTS concentrations
were higher, compared to the same biota in the lake, for
example, perch liver concentrations of PFDoDA: 42.0 μg kg−1;
PFTrDA: 20.0 μg kg−1; L-PFOS 371.5 μg kg−1; FOSA: 44.4 μg
kg−1; and 10:2 FTS: 31.3 μg kg−1 (full list for all species is
shown in SI Tables S12 and S14). SAmPAP diester was not
detected in biota during the supplementary analysis in 2019
(not analyzed for in 2018). In Lake Halmsjön which is
signiﬁcantly impacted with PFAS pollution from ﬁreﬁghting
activities at Stockholm airport, ∑PFAS 11 concentrations of
3900 μg kg −1 in perch liver consisting almost entirely PFOS
were reported, in contrast to the variety of compounds
reported in the present study.49 It is clear that the PFAS
pollution source in the present study directly aﬀects the
concentration proﬁle in biota liver and that the PFAS proﬁle is
diﬀerent to biota proﬁles impacted by previously reported
AFFF point sources.
Fish and Crayﬁsh Muscle. PFAS proﬁles in ﬁsh and crayﬁsh
muscle were similar to proﬁles in liver although concentrations

Relatively high PFAS concentrations were detected in
sediment pore water (SI Table S8). The highest concentration
was for PFOA (1246 ng L−1, area L1). Overall, the C5−C10
PFCA and PFOS were most abundant, whereas preFOS and
FTS were only detected above the LOQ in a few samples. The
PFAS in sediment pore water are those that are readily
bioavailable and represent the risk of the PFAS to biota and
surrounding environment.51 The use of passive samplers52 in
sediments can be a useful approach to assess pore water
concentrations in future studies. The lower levels of preFOS
and FTS compared to the above-mentioned PFAA are likely
due to lower solubility of these larger compounds. This is
demonstrated by no concentrations of EtFOSE above the
LOQ in porewater, a neutral, large compound (compared to,
e.g., PFOS). The importance of the high sediment and pore
water concentrations will be discussed below in the context of
sediment−water partitioning and uptake by biota.
Sediment−Water Partitioning Coeﬃcients (KD). Sediment-pore water partitioning coeﬃcients (KD, L kg−1) are
shown in Figure 1 for diﬀerent PFAS across the whole data set.
KD values for all individual samples are listed in SI Table S10.
Generally, KD values increased with increasing number of C
atoms, and preFOS and FTS had higher KD values than PFAA

Figure 1. Partitioning coeﬃcients (sediment−pore water, median log
KD values) for diﬀerent PFAS as a function of number of carbons.
Boxes show upper and lower quartiles and whiskers show maximum
and minimum values. The purple and red regressions are the
relationships between partitioning coeﬃcients and carbon chain
length for PFCA log KD = 0.14C+0.01; R2:0.17; p < 0.01) and FTS
(log KD = 0.30C−0.32; R2:0.48; p < 0.01), respectively. Only
compounds for which at least one concentration above the LOQ was
detected in both sediments and pore water for at least one replicate
are shown. For PFSA, only PFOS showed concentrations above the
LOQ in both pore water and sediments in the same sample, and a
potential relationship between KD values and chain length could not
be evaluated. Concentrations below the LOQ were treated as half the
LOQ. Note that some compounds overlap (PFOS and PFOA, 8:2
FTS and FOSAA, 10:2 FTS and EtFOSAA) and are plotted on top of
each other.
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Figure 2. Mean concentrations of detected PFAS (μg kg −1 w.w.) in ﬁsh liver (A) and ﬁsh and crayﬁsh muscle (B) from lake Tyrifjorden (biota
from factory area is not included). Only compounds detected above the LOQ in at least one sample replicate are included. Values below the LOQ
were treated as half the LOQ.

studies for the same species (Table 2): L-PFOS BAF for perch
liver and muscle of 39 000 and 3400, respectively, were
calculated for samples taken nearby Stockholm Arlanda airport
(AFFF PFAS source),49 and L-PFOS BAF for whole perch and
pike of up to 6300 and 1550 respectively, were reported in
samples from Schiphol Amsterdam Airport, again with an
AFFF PFAS source.55 Whole ﬁsh concentrations are generally
expected to be higher than muscle concentrations,56 thus the
BAF for whole ﬁsh is expected to be higher than for muscle. A
comparison of the results presented here to previously
reported BAF (Table 2), shows that the BAF herein are
among the highest ever reported. This may be because the
biota are not in equilibrium with the water phase, and that
continuous dietary uptake results in relatively high biota
concentrations and hence BAF.
The ratios of concentrations in biota (μg kg−1 w.w.) to
sediment (μg kg−1 d.w.), that is, the BSAF for PFAS in liver
and muscle are shown in SI Tables S17−S22. The highest
BSAF were for L-PFOS in perch liver: 559, 113, 90, and 22
sampled at diﬀerent areas in the lake (sampling areas L6, L5,
L1, and L3 respectively), and PFOS in pike and whiteﬁsh liver,
268 and 126 respectively, sampled furthest from the river
mouth (sampling area L6). A detailed discussion about BSAF
can be found in the SI, however BSAF in the present study
vary between areas but are comparable to previously reported
BSAF in freshwater environments.55,57
The very high BAF in this study compared to previous
studies, combined with the BSAF in this study which are
comparable to other studies, strengthens the conclusion that
uptake routes other than surrounding water and uptake via gills
are important in the present study. This suggests that
sediments/pore water are an important source of PFAS to
the food web.
Correlations with the Benthic Food Web and Uptake
from Sediments. Due to the combination of high PFAS
concentrations in biota compared to lake water (high BAF)
and high concentrations of certain PFAS in lake sediments and
pore water (BSAF comparable to elsewhere), correlations
between PFAS concentrations and trophic level adjusted
muscle δ13C (as an indicator of dietary sources) were tested.
Due to diﬀerences in expected contaminant loads between
areas, relationships were tested within each area. Signiﬁcant (p
≤ 0.05) positive relationships (indicating increased proportions of benthic organisms in the diet, see Materials and

were lower (Figure 2B). PFOS was the only compound
detected above the LOQ in all analyzed muscle samples, and as
for liver, the highest concentrations in lake biota were in perch:
10.5 μg kg−1, n = 35. Concentrations in ﬁsh muscle from the
factory area were higher than concentrations in the lake: perch
muscle PFOS concentrations: 25.2 μg kg−1, n = 5 (full list for
all species is shown in SI Tables S13 and S14).
PFOS in perch muscle has been reported to decrease with
increasing latitude in a study of pristine Swedish lakes.54 In the
two lakes located at comparable latitudes to lake Tyrifjorden,
lakes Långtjärn (60°01′N 15°53′E) and Kroktjärn (60°07′N
13°58′E), the ∑PFAS 11 concentrations in perch muscle were
approximately 0.6 and 1 μg kg−1.54 It is clear that lake
Tyrifjorden is more heavily contaminated than these Swedish
lakes which are not considered to be impacted by a speciﬁc
PFAS source.
In Lake Halmsjö n (PFAS pollution from ﬁreﬁghting
activities), ∑PFAS 11 concentrations of 330 μg kg −1 in
perch muscle were reported and concentrations consisted
almost entirely of PFOS.49 In the Taihu Lake in China (where
reported PFAS levels in lake water are high compared to the
present study, that is, 13.7 vs 0.18 ng L−1), which is
contaminated by wastewater treatment plants (WWTP) and
industry, mean PFOS concentrations in ﬁsh muscle were
between 11.4 and 94.9 μg kg−1, depending on species.33
Concentrations in lake Tyrifjorden are therefore most similar
to those reported from an area with a direct PFAS pollution
source.
Pathway from Abiotic to Biota Media and Trophic
Transfer. Bioaccumulation Factors (BAF) and Biota-Sediment Accumulation Factors (BSAF). BAF for L-PFOS in
perch and pike (liver and muscle, the species sampled in the
greatest numbers) at stations factory area and L6 are shown in
Table 2. These values were calculated for stations where water
concentrations were available. Details related to assumptions
behind the calculated BAF as well as values for all species and
stations can be found in the Methods Section of the SI and
Tables S15 and S16). Owing to higher liver concentrations,
BAF for liver were higher than for muscle. The highest and
lowest BAFLiver for L-PFOS were in perch liver: 5 143 227
(area L5), and in roach liver: 45 283 (area L6), respectively.
The highest L-PFOS BAFmuscle was 505 582 for perch (area
L1) and the lowest was 3114 for crayﬁsh (area L6). The BAF
for L-PFOS reported here are higher than reported in previous
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Table 2. Bioaccumulation Factors (BAF, Water:Biota Tissue) for PFOS in Perch and Pike Sampled at Stations Factory Area
and Area L6 in the Present Study Compared to Literature Valuesa
species
common
name

scientific name

marine or
freshwater

BAF
(L kg−1)

water concentration
(ng L−1)

PFAS source

study
type

study

Liver
perch

Perca fluviatilis

freshwater

pike

Esox lucius

freshwater

perch
common
shiner
mullet
bluegil
silver perch
crucian carp
chub

Perca fluviatilis
Notropus cornutus

freshwater
freshwater

Mugilidae
Lepomismacrochirus
Bidyanus bidyanus
Carassius carassius
Leuciscus cephalus

marine
freshwater
freshwater
freshwater
freshwater

perch

Perca fluviatilis

freshwater

pike

Esox lucius

freshwater

perch

Perca fluviatilis
Cyprinus carpio
Carassius auratus
Erythroculter dabryi
Hypophthalmichthys
molitrix
Siniperca chuatsi
Hemiculter lcucisculus
Hypophtha lmichthys
molitrix
Reganisalanx
brachyrostralis
Carassius cuvieri
Coilia mystus
Cyprinus carpio
Culter mongolicus

804 900−
>3 714 600
386 000−
>484 900
39 000
6250−
124 700
12 400
41 600b
26 000
1500c
4600

<0.10−0.18

paper industry

field

present study

<0.10−0.18

paper industry

field

present study

98
320

AFFF
AFFF

field
field

Ahrens et al. (2015)49
Moody et al. (2002)58

13
7
10
13−18
27

industry/WWTP
industry/WWTP
reclaimed water
industry/WWTP
WWTP

field
field
field
field
field

Yoo et al. (2009)59
Taniyasu et al. (2003)60
Terechovs et al. (2019)61
Shi et al. (2018)62
Becker et al. (2010)63

<0.10−0.18

paper industry

field

present study

Muscle

<0.10−0.18

paper industry

field

present study

freshwater
freshwater
freshwater
freshwater
freshwater

59 200−
>251 900
18 700−
>57 200
3400
10 000
4000
26 670
8330

98
0.03
0.03
0.03
0.03

AFFF
background
background
background
background

field
field
field
field
field

Ahrens et al. (2015)49
Meng et al. (2019)64
Meng et al. (2019)64
Meng et al. (2019)64
Meng et al. (2019)64

freshwater
freshwater
freshwater

65 000
6092
1761

0.03
5.68
5.68

background
industry/WWTP
industry/WWTP

field
field
field

Meng et al. (2019)64
Fang et al. (2014)33
Fang et al. (2014)33

freshwater

2835

5.68

industry/WWTP

field

Fang et al. (2014)33

freshwater
freshwater
freshwater
freshwater

15 599
9190
7623
15 088

5.68
5.68
5.68
5.68

industry/WWTP
Industry/WWTP
Industry/WWTP
industry/WWTP

field
field
field
field

Fang
Fang
Fang
Fang

freshwater
freshwater

10 810
6444

5.68
5.68

industry/WWTP
industry/WWTP

field
field

Fang et al. (2014)33
Fang et al. (2014)33

eel

Oriental weatherfish
Rhodeus sinensis
Gunther
Ctenogobius giurinus
Carassius auratus
Bidyanus bidyanus
Carassius carassius
Oreochromis niloticus
Labeobarbus megastoma
Labeo- barbus gorguari
Labeobarbus intermedius
Anguilla anguilla

freshwater
freshwater
freshwater
freshwater
freshwater
freshwater
freshwater
freshwater
freshwater

6144
120 000
6000
900c
398
5012
3981
794
234−1148

5.68
0.48
10
13−18
0.073−5.6
0.073−5.6
0.073−5.6
0.073−5.6
20−490

Industry/WWTP
industry
reclaimed water
industry/WWTP
Industry/WWTP
industry/WWTP
industry/WWTP
industry/WWTP
AFFF

field
field
field
field
field
field
field
field
field

Fang et al. (2014)33
Wang et al. (2012)65
Terechovs et al. (2019)61
Shi et al. (2018)62
Ahrens et al. (2016)66
Ahrens et al. (2016)66
Ahrens et al. (2016)66
Ahrens et al. (2016)66
Kwadijk et al. (2014)55

Whole Fish
pike
perch
perch
lake trout

Esox lucius
Perca fluviatilis
Perca fluviatilis
Salvelinus namaycush

freshwater
freshwater
freshwater
freshwater

1549
2344−6310
6400
12 589

340−490
20−490
98
0.2−5.9

field
field
field

Kwadijk et al. (2014)55
Kwadijk et al. (2014)55
Ahrens et al. (2015)49
Furdui et al. (2007)67

Pseudohemiculter dispar
Cottus cognatus
Salvelinus namaycush
Clupea harengus
membras

freshwater
freshwater
freshwater
marine

25 670
234 000
34 000
22 000

0.03
2.20
2.20
0.25

AFFF
AFFF
AFFF
background/
unknown
background
unknown
unknown
background

field
field
field
field

Meng et al. (2019)64
Houde et al. (2008)68
Houde et al. (2008)68
Gebbink et al. (2016)69

minnow
silver carp
whitebait
crucian
lake saury
carp
mongolian
culter
mud fish
chinese
bitterling
gobies
crucian carp
silver perch
crucian carp
nile tilapia

sculpin
lake trout
herring

13083

et
et
et
et

al.
al.
al.
al.

(2014)33
(2014)33
(2014)33
(2014)33
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Table 2. continued
species
common
name
Whole Fish
sprat

scientific name
Sprattus sprattus

marine or
freshwater
marine

BAF
(L kg−1)
23 200

water concentration
(ng L−1)
0.25

a

PFAS source
background

study
type
field

study
Gebbink et al. (2016)69

b

Only studies reporting speciﬁc species and tissue (liver, muscle, or whole organism) were included. The highest BAF reported in the study. No
other species-speciﬁc values were reported cValue from ﬁgure (approximate)

Franklin74 reviewed TMF in studies with varying organisms
and tissues and argue that the use of diﬀerent tissues for the
diﬀerent trophic levels (e.g., whole body homogenate versus
liver) introduces uncertainties when calculating TMF.74 Whole
body homogenates is recommended, but not always
practical.74 In this study, it was challenging to prepare whole
body homogenates (e.g., the scull of large ﬁsh and exoskeleton
of crayﬁsh). For this reason, muscle samples were used to
calculate TMF in the present study. Furthermore, plankton
could not be sampled in great enough numbers at the site as
has been done in previous studies (e.g., refs 33, 70, 75, and
76). Thus, the results reported here should be interpreted with
these factors in mind. One explanation for the high PFOS
TMF and relatively large variation between areas in the present
study could be related to the role of precursor compounds.
Transformation of precursors has been suggested to be one
reason for high PFOS TMF33 and the large variation in TMF
values between studies.74 Therefore, the relatively high TMF
for PFOS reported here indicate possible transformation of
precursor compounds (released from the factory), and strongly
suggest that not all of these compounds were detected by the
targeted analysis. However, mechanisms behind the contribution from precursor compounds to TMF values for PFAA are
complex and not well understood, and laboratory studies that
evaluate biomagniﬁcation potential of PFAS are needed.74
Precursor Compounds and Biotransformation. EOF
was used to investigate to what extent the targeted PFAS
analyses could explain the total organic ﬂuorine in sample
extracts (assuming that PFAS constitutes a large fraction of the
EOF and that inorganic ﬂuoride is not extracted, see the
SI).77−79 Of seven sediment samples analyzed for EOF, only
one was above the LOQ (39−133.0 μg F kg−1): a sediment
sample from area L1 with 964 μg F kg−1. In ﬁsh liver, EOF
concentrations varied between 86 μg kg−1 (perch from area
L6) and 1 348 μg kg−1 (perch from area L3). EOF
concentrations and the sum of organic ﬂuorine from targeted
PFAS analysis (compounds in concentrations above LOQ
only) are shown in Figure 3. The sum ﬂuorine from the
targeted analysis (∑Ftarg) as a percent of EOF are shown in SI
Figure S10 and Table S28.
∑Ftarg accounts for approximately 54% of the EOF in the
sediment sample. Previous studies have reported that identiﬁed
PFAS accounted for between 2 and 44% of the anionic fraction
of the extractable organic ﬂuorine in sediments,80 and less than
8% in water.77 In the samples in this study, approximately 48%
of the EOF in the sediment sample is due to SAmPAP diester.
SAmPAP diester has been reported to strongly sorb to
sediments,31 and this can decrease bioavailability81 and thus
dietary absorption eﬃciency in biota (0.04−2.25% in perch).82
Nevertheless, given the high sediment concentrations reported
here (max: 1872 μg kg−1), uptake of small amounts is likely
even though concentrations were below the LOQ in biota
(which can occur if degradation rates are much higher than

methods and SI) were found (for at least one area) between
trophic level adjusted δ13C and PFAS concentrations in muscle
and/or liver for C11−C14 PFCA (PFUnDA, PFDoDA,
PFTrDA, PFTeDA), the C10 PFSA (PFDS), two preFOS
compounds (FOSA and FOSAA), and the 12−14C FTS (10:2
FTS and 12:2 FTS) (SI Table S25). In areas where the greatest
diversity of species was sampled (and the greatest variability in
δ13C was found: muscle samples from areas L3 and L6)
signiﬁcant positive correlations were shown for C11−C14
PFCA, preFOS (FOSAA), and 12:2 FTS. The compounds for
which positive correlations with trophic level adjusted δ13C,
and thus the benthic food web, were shown are relatively
consistent with those compounds that have high KD values.
This suggests that uptake of these compounds is associated
with the benthic food web, and thus the sediments are an
important PFAS source. Indeed, based on PFAS proﬁles in
Canadian lake food webs, sediments (via the benthic food
web) are suggested to be the major source to PFAS in arctic
char.9 Higher PFOS concentrations in river goby (Gobio gobio)
compared to chub (Leuciscus cephalus) have previously been
suggested to be due to higher intake of benthic invertebrates
living in PFOS contaminated sediments.63 Similarly, sediments, not water, were suggested to be the major PFAS source
to the aquatic food web in Lake Ontario.34
Biomagniﬁcation. High concentrations in top predator ﬁsh
feeding on the benthic food web were previously suggested to
be due to biomagniﬁcation.34 A similar mechanism could
possibly explain the high levels observed in top predatory ﬁsh
in the present study. Individual relative trophic levels are
shown in SI Table S24. In the present study, liver and muscle
samples were analyzed in ﬁsh and muscle samples were
analyzed in crayﬁsh. In order to include both invertebrates
(crayﬁsh) and several species of ﬁsh in the TMF calculations,
TMF are only reported for muscle samples (TMFmuscle) from
area L3 and L6 (areas were the greatest diversity of species
were sampled). The TMFMuscle for L-PFOS was 3.7 and 9.3 at
areas L3 and L6, respectively (p < 0.05). TMFmuscle for PFCA
at areas L3 and L6 were below 1 or nonsigniﬁcant, except for
PFDA at area L6 which had a TMFmuscle of 1.8 (p = 0.01).
TMFmuscle for preFOS and FTS were below 1 or nonsigniﬁcant
(p > 0.05). In two freshwater food web studies similar to the
present, in Taihu Lake (where PFOS and PFCA were the
dominate compounds), TMF for PFOS were reported to be
2.9 and 3.86.33,70 TMF for PFOS reported in studies of river
and estuarine food webs were between 0.94 and 1.5.71−73
Thus, the TMF for PFOS reported for lake Tyrifjorden were
relatively high compared to previous reported values in
comparable studies. The low TMFmuscle for PFCA are due to
relatively high concentrations of these compounds in crayﬁsh
which are at a lower trophic level than the investigated ﬁsh.
High levels in crayﬁsh are likely due to uptake of these
compounds (or their precursors) from sediments (pore water
and/or benthic organisms) as discussed above.
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observations. Diﬀerences in biotransformation potential is a
possible explanation.
In the present study, preFOS compounds have high KD (e.g.,
FOSA log KD: 3.2), are found in high concentrations in
sediments (FOSA, EtFOSE, FOSAA, EtFOSAA) and some
(FOSA, FOSAA) are positively correlated with δ13C in biota
(i.e., increased proportions of benthic organisms in their diet).
The relatively low KD value for PFOS (log KD: 1.1) and the
low water concentrations indicate that PFOS produced from
precursors in sediments over time will be dissolved in water,
diluted due to the large body of water and removed due to
water exchange. The detected concentrations of preFOS and
SAmPAP diester in lake Tyrifjorden sediments indicate they
are a large potential source for continuous input of PFOS to
lake water and the food web. Biotransformation (in sediments)
and water exchange and dilution are possible explanations for
the relatively low PFOS concentrations reported in lake water
compared to sediments. C9−C14 PFCA and long chained FTS
dominated sediment concentration proﬁles, and concentrations in biota were positively correlated to δ13C (C12−C14
PFCA and C12−C14 FTS). High KD values were calculated
for long chained FTS, while lower KD values were calculated
for PFCA. The shorter chain FTS, 6:2 FTS, has previously
been reported to degrade to PFCA with a carbon chain length
≤ six.83 Assuming that the longer FTS, which dominate here,
follow the same degradation pattern, they will be transformed
to PFCA with chain length shorter, or similar to, the
perﬂuorinated alkyl chain in FTS (C ≤ 14). Thus, in addition
to direct exposure to PFCA released from the factory, long
chained FTS found in sediments are possibly precursors
responsible for the high PFCA concentrations reported for
crayﬁsh and ﬁsh in the present study (due to biotransformation
in crayﬁsh/ﬁsh or in organisms which make up their diet).
Indeed, transformation of 8:2 and 10:2 FTS (and unknown
precursors) has previously been suggested to be a signiﬁcant
contribution to PFCA in an urban river in France,73 and
unknown PFCA precursors have been suggested to be a major
exposure pathway to PFCA for ﬁsh from the Baltic sea.69
Indications of signiﬁcant contributions from PFAA precursors
in sediments to PFAA concentrations in biota reported in the
present study, and the proposed mechanisms (uptake into
benthic organisms and biotransformation as they are transported through the food chain) warrant future laboratory
exposure studies, as well as investigations of similar case sites
expected to be dominated by PFAA precursor compounds.
Environmental Implications. The low water concentrations in lake Tyrifjorden reﬂect water exchange and dilution
of dissolved compounds. Half-lives of 12 days have been
reported for PFOS in blood of rainbow trout (Oncorhyncus
mykiss) exposed to clean water.84 It is likely that PFOS, and
PFCA of similar chain length or shorter (that are more watersoluble than preFOS and the long FTS compounds), dissolved
in lake water or taken up by ﬁsh, may be relatively quickly
removed from the lake system. It follows therefore that the
high biota concentrations reported here are indicative of
continuous input to the system, which cannot be explained by
active industrial sources in the area. Input from sediments/
pore water is a likely explanation.
The overwhelming number of PFAS makes it practically
impossible to analyze and track the behavior of each individual
compound. However, as illustrated in this study, the complex
behavior of PFAA and their precursors can be elucidated to
some degree using a combination of targeted analysis of a

Figure 3. Sum of extractable organic ﬂuorine (EOF, solid bars with
black outline, i.e., the complete bar) as well as sum ﬂuorine from
detected compounds from targeted analysis (hatched bars) in
sediment (d.w.) and in ﬁsh livers (w.w.) from areas factory area,
L1, L3, and L6 (n = 1).

uptake rates). Perch has previously been reported to
biotransform SAmPAP diester to preFOS compounds
(EtFOSAA, FOSAA, and FOSA), and PFOS.82 Contradictory
results have previously been reported related to the role of
microbial processes on the production of preFOS and PFOS
from SAmPAP diester in sediment. Negligible degradation was
reported in marine sediments;81 however, signiﬁcant degradation was reported in freshwater sediments32 possibly indicating
a diﬀerence between the microbial processes in marine and
freshwater sediments.32 In agreement with this, the two 2019
samples with the highest SAmPAP diester concentrations also
had high concentrations of the known degradation product,
EtFOSAA (SI Table S7). The same applies for the sediment
sample analyzed for SAmPAP diester in 2018 (850 μg kg−1 and
56.4 μg kg−1 SAmPAP diester and EtFOSAA, respectively).
Thus, the high SAmPAP diester concentrations in sediments in
the present study suggest that there may be signiﬁcant
production of preFOS and PFOS via a similar dissimilatory
mechanism.
Intermediates, from bacterial degradation in sediments or
biotransformation in higher organisms, and isomers, not
targeted by the chemical analysis, as well as SAmPAP monoand triester might explain some of the unknown EOF. The
∑Ftarg as a percent of EOF in ﬁsh livers varied between species
and increased with distance from the factory (highest
percentages in area L6), meaning that more of the PFAS
present are captured by the target analysis further from the
source. The increasing fraction of known PFAS with distance
from the factory likely reﬂects a more complete degradation to
terminal end products such as PFSA and PFCA that were
targeted as this process progresses with increasing time and in
this case, therefore, with distance from the source. The highest
percentages of EOF explained by ∑Ftarg in biota were in perch
(37−108%), while the lowest were in pike liver (9−30%). Pike
and perch did not diﬀer in trophic level adjusted δ13C and
relative trophic levels (p: 0.19−0.90), thus diﬀerences in
dietary PFAS exposure do not appear to explain the
13085

https://dx.doi.org/10.1021/acs.est.0c04587
Environ. Sci. Technol. 2020, 54, 13077−13089

Environmental Science & Technology

pubs.acs.org/est

Sarah E. Hale − Geotechnics and Environment, Norwegian
Geotechnical Institute (NGI), Oslo 0855, Norway;
orcid.org/0000-0002-7743-9199

limited number of compounds and nontargeted approaches
such as EOF, in combination with the analysis of biota trophic
levels and carbon sources. The results illustrate the importance
of investigating other matrixes in addition to water, especially
in cases where sources are unknown or the PFAS mixture
released is not well characterized. PFAA exposure and future
exposure potential to biota in the lake would be greatly
underestimated if only PFAA concentrations (without
precursors) in water and sediments were considered. Due to
transformation of larger, less water-soluble, precursor compounds, sediments can be a source to PFAA, some of which are
normally associated with uptake from water.
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H.; Altieri, A.; Colombo, P.; Horváth, Z.; Levorato, S.; Edler, L. Risk
to Human Health Related to the Presence of Perﬂuorooctane Sulfonic
Acid and Perﬂuorooctanoic Acid in Food. EFSA J.; 2018; Vol. 16.
DOI: 10.2903/j.efsa.2018.5367
(3) Sunderland, E. M.; Hu, X. C.; Dassuncao, C.; Tokranov, A. K.;
Wagner, C. C.; Allen, J. G. A Review of the Pathways of Human
Exposure to Poly- and Perfluoroalkyl Substances (PFASs) and Present
Understanding of Health Effects. J. Exposure Sci. Environ. Epidemiol.
2019, 29 (2), 131−147.
(4) Prevedouros, K.; Cousins, I. T.; Buck, R. C.; Korzeniowski, S. H.
Sources, Fate and Transport of Perfluorocarboxylates. Environ. Sci.
Technol. 2006, 40 (1), 32−44.
(5) Krafft, M. P.; Riess, J. G. Per- and Polyfluorinated Substances
(PFASs): Environmental Challenges. Curr. Opin. Colloid Interface Sci.
2015, 20 (3), 192−212.
(6) Anderson, R. H.; Long, G. C.; Porter, R. C.; Anderson, J. K.
Occurrence of Select Perfluoroalkyl Substances at U.S. Air Force
Aqueous Film-Forming Foam Release Sites Other than Fire-Training
Areas: Field-Validation of Critical Fate and Transport Properties.
Chemosphere 2016, 150, 678−685.
(7) Filipovic, M.; Woldegiorgis, A.; Norström, K.; Bibi, M.;
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Minnesota Center for Environmental Advocacy’s
Comments on Minnesota Pollution Control Agency’s
Draft PFAS Monitoring Plan
January 21, 2022
Due to the limited knowledge about how per- and polyfluoroalkyl substances (“PFAS”)
are released into the environment, the Minnesota Pollution Control Agency’s (“MPCA”) Draft
PFAS Monitoring Plan (the “Plan”) must collect a comprehensive and robust data set to effectively
close this critical information gap. Without a firm understanding of the pathways PFAS use to
enter the environment, MPCA—and other state and federal regulators—will be unable to
effectively implement preventative and responsive efforts to deal with PFAS contamination in
Minnesota.
The Minnesota Center for Environmental Advocacy1 (“MCEA”) applauds the Plan’s goals
and MPCA’s commitment to addressing PFAS contamination. Given PFAS’ persistence and
durability, the answer to this vexing public-health crisis is on the front end; MPCA must prevent
additional PFAS from entering the environment rather than cleaning up contamination. But MPCA
must target effective preventative measures to close or limit the actual conduits PFAS use to enter
the environment. To identify these pathways, MPCA envisions collecting data from multiple
sources of entry to the environment over an extended time period, and then using resulting data to
develop solutions to stem further intrusion of PFAS into Minnesota’s groundwater, surface waters,
and soils.

1

Minnesota Center for Environmental Advocacy (“MCEA”) is a Minnesota non-profit
organization whose mission is to use the law, science, and research to preserve and protect
Minnesota’s natural resources, its wildlife, and the health of its people. For over forty years,
MCEA has worked with citizens and government decision-makers to protect and improve the
quality of Minnesota’s environment.
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With respect to the Plan, MCEA primarily takes issue with MPCA’s decision to collect this
information from the regulated community on a voluntary basis. Voluntary data collection will
lead to a selective, non-randomized outcome that will not provide a complete picture for how
PFAS enter Minnesota’s environment. MPCA should, therefore, use its broad and substantial
regulatory authority to collect monitoring data from industries and facilities covered in the Plan.
MPCA can improve the Plan in a handful of other ways, such as collecting data from
wastewater effluent and biosolids, and by including additional facilities and industries within the
Plan’s coverage. MPCA should also take measures to ensure that industry faithfully discloses the
PFAS it uses, and to refrain from prematurely evaluating preventative solutions based on whether
PFAS use is “essential.”
Pollution prevention strategies are only as effective as the data they rely upon. Welldocumented PFAS incidents in the East Metro, Bemidji, Duluth, and elsewhere have Minnesotans
on edge. Minnesotans demand solutions to this crisis and expect MPCA and other regulators to
take bold action to ensure our water, soil, and other natural resources are not contaminated with
synthetic chemicals. MPCA must use every available tool to gather this vital information.

2

I.

PFAS ARE WIDESPREAD, TOXIC TO HUMAN HEALTH, AND CANNOT BE
EFFECTIVELY REMOVED FROM THE ENVIRONMENT
A.

PFAS Are Everywhere.

PFAS are ubiquitous. These synthetic chemicals, originally developed by 3M,2 have been
detected in soils,3 drinking water,4 and wildlife5 across the globe. Two factors are largely
responsible for their wide disbursal. The first stems from their commercial advantages—the ability
to resist “heat, oil, stains, grease, and water.”6 These attributes caused manufacturers to use PFAS
in many industrial processes and commercial products, including firefighting foam, food
packaging, and non-stick cookware.7 For decades, manufacturers touted PFAS-coated products
without fully understanding the risks. As a result, PFAS spread everywhere.
PFAS’ chemical structure constitutes the second factor leading to their wide disbursal.
PFAS molecules are composed of carbon-fluorine bonds, one of the strongest bonds in existence.8

2

Minn. Pollution Control Agency, Conceptual Drinking Water Supply Plan: Long-Term Options
for the East Metropolitan Area 1 (2021), https://3msettlement.state.mn.us/sites/default/files/FinalPlan-chapters-1-10.pdf.
3
Ziyad Abunada et al., An Overview of Per- and Polyfluoroalkyl Substances (PFAS) in the
Environment: Source, Fate, Risk & Regulations, 12 Water 3590 (2020), https://www.mdpi.com/
2073-4441/12/12/3590/pdf.
4
Id.
5
Id.; Jacqueline Bangma et al., Understanding the Dynamics of Physiological Changes, Protein
Expression, and PFAS in Wildlife, 159 Environmental International 107037 (2022), https://
www.sciencedirect.com/science/article/pii/S0160412021006620/pdfft?md5=ca09c75b9d48c373a
22e32a65e7b1203&pid=1-s2.0-S0160412021006620-main.pdf.
6
Conceptual Drinking Water Supply Plan¸ supra note 2, at 1.
7
Geological Soc’y of Am., PFAS: These ‘Forever Chemicals’ are Highly Toxic, Under-studied,
and Largely Unregulated, Science Daily (Oct. 29, 2020), https://www.sciencedaily.com/releases
/2020/10/201029122943.htm, Nat’l Acads. of Sci., Eng’g, & Med., Understanding, Controlling,
and Preventing Exposure to PFAS (Aug. 10, 2020), https://www.ncbi.nlm.nih.gov/books/
NBK560951/pdf/Bookshelf_NBK560951.pdf.
8
Nat’l Inst. of Env’t Health Sci., Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS),
https://www.niehs.nih.gov/health/topics/agents/pfc/index.cfm (last visited Jan. 4, 2021).
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These bonds “do not degrade in the environment” and, instead, linger in groundwater, surface
water, fish, and other organisms for years.9
The variety of PFAS also presents unique regulatory and communications challenges.
Estimates vary, but many researchers believe nearly 10,000 different PFAS exist today, with more
currently in development.10 Others believe the true number is significantly higher; some PFAS are
shielded from regulators as confidential business information and other derivatives and byproducts are not catalogued.11 While environmental and public health concerns attendant to the
“legacy” PFAS—long-chain PFAS like PFOA and PFOS—have resulted in manufacturing bans,
chemical manufacturers have shifted to short-chain alternatives that regulators recently learned are
similarly persistent and toxic to human health.12 While uncomfortable to face, the science shows
that PFAS will exist in the environment for the foreseeable future; manufacturers will continue to
develop and use PFAS in commercial products, and regulators continue to lack the tools to
effectively clean up existing PFAS contamination.

9

Id.
See, e.g., Jeremy P. Koelmel et al., FluoroMatch 2.0—Making Automated and Comprehensive
Non-Targeted PFAS Annotation a Reality, 414 Analytical & Bioanalytical Chemistry 1201,
1201 (2021), https://www.researchgate.net/profile/Emma-Rennie/publication/351737461_
FluoroMatch_20-making_automated_and_comprehensive_non-targeted_PFAS_annotation_a_
reality/links/610de0591ca20f6f86075b0a/FluoroMatch-20-making-automated-andcomprehensive-non-targeted-PFAS-annotation-a-reality.pdf.
11
Commission Staff Working Document on Poly- and Perfluoroalkyl Substances (PFAS), at 2,
SWD (Oct. 14, 2020) 249 final, https://ec.europa.eu/environment/pdf/chemicals/2020/10/SWD_
PFAS.pdf.
12
David Andrews, FDA Studies: ‘Short-chain’ PFAS Chemicals More Toxic than Previously
Thought, Env’t Working Grp. (Mar. 9, 2020), https://www.ewg.org/news-insights/news/fdastudies-short-chain-pfas-chemicals-more-toxic-previously-thought.
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B.

PFAS Are Toxic To Human Health.

Scientists and regulators continue to learn the human-health risks associated with PFAS.13
Recent trends for safe consumption levels reflect that PFAS have adverse health effects at
shockingly low concentrations. Here in Minnesota for instance, the Health Based Value for PFOS
in drinking water plunged from 1,000 parts per trillion (“ppt”) in 2002 to 15 ppt in 2018.14
California lowered the notification levels for PFOA and PFOS by more than half between July
2018 and August 2019.15
The regulatory grip is tightening because scientists continue to identify worrying adverse
health outcomes associated with PFAS. Scientists now know that ingesting elevated PFOS levels
materially impacts learning and memory,16 and heart development.17 This is in addition to the
myriad of other adverse health effects that scientists and public health experts better understand,

13

See Minn. Dep’t of Health, Perfluoroalkyl Substances (PFAS), https://www.health.state.mn.
us/communities/environment/hazardous/topics/pfcs.html (last visited Dec. 4, 2021) (describing
PFAS as “emerging contaminants,” meaning they “are the focus of active research and study”).
Notably, in 2017, the Environmental Protection Agency identified PFOS and PFOA, two of the
most researched PFAS compounds, as an “emerging concern,” further evincing how little we truly
understand about the impact these chemicals have on human health. U.S. EPA, Technical Fact
Sheet – Perfluorooctane Sulfonate (PFOS) and Perfluorooctanoic Acid (PFOA) 1 (2017),
https://alamedapointenvironmentalreport.files.wordpress.com/2021/04/epa-factsheet_pfos_pfoa_11-20-17.pdf
14
Minn. Dep’t of Health, Toxicological Summary for: Perflourooctane Sulfonate 8–9 (2020),
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfos.pdf.
15
PFAS Drinking Water, Cal. State Water Res. Control Bd. (2021), https://www.waterboards.ca
.gov/pfas/drinking_water.html (click “Notification Levels” for a drop-down summary of the
changing notification levels from 2018 to 2021).
16
Abdallah Mshaty et al., Neurotoxic Effects of Lactational Exposure to Perfluorooctane Sulfonate
on Learning and Memory in Adult Male Mouse, 145 Food & Chem. Toxicology 111710 (2020),
https://www.sciencedirect.com/science/article/abs/pii/S0278691520306001.
17
Ren Zhou et al., Combined Effects of BPA and PFOS on Fetal Cardiac Development: In Vitro
and In Vivo Experiments, 80 Envtl. Toxicology & Pharmacology 103434 (2020),
https://www.sciencedirect.com/science/article/pii/S1382668920301101.
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which include thyroid disease,18 kidney cancer,19 hypercholesterolemia,20 and more.21 Moreover,
troubling new studies find links between PFAS consumption and vaccine efficacy in children,
further underscoring the public health crisis these chemicals present.22
This crisis disproportionately affects sensitive, tribal, and immigrant populations. In
addition to impacting vaccine efficacy, children consuming elevated PFAS levels have lower bone
mineral density23 and elevated incidence of developmental and kidney disorders.24 High prenatal
exposure to PFAS via the placenta is associated with low birth weight.25 And due to PFAS’
bioaccumulative properties, populations that eat a high-fish diet, such as tribal and immigrant

18

Bevin E. Blake et al., Associations Between Longitudinal Serum Perfluoroalkyl Substance
(PFAS) Levels and Measures of Thyroid Hormone, Kidney Function, and Body Mass Index in the
Fernald Community Cohort, 242(A) Env’t Pollution 894 (2018), https://www.sciencedirect.com
/science/article/pii/S0269749118328185?via%3Dihub.
19
C8 Sci. Panel, Probable Link Evaluation for Chronic Kidney Disease (2012), http://www.
c8sciencepanel.org/pdfs/Probable_Link_C8_Kidney_29Oct2012.pdf.
20
C8 Sci. Panel, Probable Link Evaluation for Heart Disease (Including High Blood Pressure,
High Cholesterol, Coronary Artery Disease) (2012), http://www.c8sciencepanel.org/pdfs/
Probable_Link_C8_Heart_Disease_29Oct2012.pdf.
21
Agency for Toxic Substances and Disease Registry, Toxicological Profile for Perfluoroalkyls
5–15, (2021), https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf.
22
Haley von Holst et al., Perfluoroalkyl Substances Exposure & Immunity, Allergic Response,
Infection, & Asthma in Children: Review of Epidemiologic Studies, 7 Heliyon e08160 (2021),
https://www.cell.com/action/showPdf?pii=S2405-8440%2821%2902263-5.
23
Charles W. Schmidt, Reduced Bone Mineral Density in Children: Another Potential Health
Effect of PFAS, 128 Env’t Health Persps. 044002 (2020), https://ehp.niehs.nih.gov/doi/pdf/
10.1289/EHP6519.
24
Bindu Panikkar et al., Making the Invisible Visible: Results of a Community-led Health Survey
Following PFAS Contamination of Drinking Water in Merrimack, New Hampshire, 18 Env’t
Health, Aug. 2019, at 1, https://ehjournal.biomedcentral.com/track/pdf/10.1186/s12940-019-0513
-3.pdf.
25
Eleni Papadopoulou et al., Exposure of Norwegian Toddlers to Perfluoroalkyl Substances
(PFAS): The Association with Breastfeeding and Maternal PFAS Concentrations, 94 Env’t Int’l
687, 687 (2016), https://www.sciencedirect.com/science/article/pii/S0160412016302641?via%
3Dihub.
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communities, face greater exposure to PFAS-based health outcomes than other populations.26 This
impact is especially acute in Minnesota, a state known for lakes and fishing.
C.

Pollution Prevention Strategies Are Critical For Addressing PFAS
Contamination.

MPCA correctly recognizes that Minnesota “cannot clean [its] way out of the PFAS
problem.”27 “Removing PFAS using treatment technology requires cutting-edge, complex, multistep processes that are often cost prohibitive . . . . ”28 Moreover, “[b]ecause PFAS are resistant to
destruction, treatment and management strategies often remove PFAS from one media only to
transfer them, along with their risks and potential liabilities, to another.”29 While we need a
comprehensive solution to this complex public health problem, pollution prevention strategies—
those designed to limit PFAS from entering the environment in the first place—are the most
effective method of protecting Minnesotans from PFAS-related health risks.
But before MPCA, other regulators, and the Legislature can properly implement and
deploy preventative strategies, we need more information about how PFAS currently enter the
environment. Effective “upstream” preventative measures must target the locations, industries, or
areas where PFAS enter the environment. Thus, the quality of the data MPCA will collect through
the Plan must be a top priority. Without rigorous data, the preventative measures later developed
to address PFAS contamination in Minnesota will lack the required precision to effectively combat

26

See Jamie Donatuto & Barbara L. Harper, Issues in Evaluating Fish Consumption Rates for
Native American Tribes, 28 Risk Analysis 1497, 1498 (2008), https://onlinelibrary.wiley.com
/doi/10.1111/j.1539-6924.2008.01113.x (quoting the U.S. Environmental Protection Agency’s
fish consumption guidelines that states, “populations such as Indian Tribes, Asian and Pacific
Islanders, and some immigrant groups are known to have high local fish consumption rates.”).
27
Minn. Pollution Control Agency, Minnesota’s PFAS Blueprint Summary 3 (2021),
https://www.pca.state.mn.us/sites/default/files/Minnesotas-PFAS-Blueprint%20summary.pdf.
28
Minn. Pollution Control Agency, Minnesota’s PFAS Blueprint 14 (2021), https://www.pca
.state.mn.us/sites/default/files/p-gen1-22.pdf.
29
Id.
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this issue. MPCA must ensure that it is doing everything possible to provide for a robust,
comprehensive, and accurate data set.

II.

MPCA MUST NOT PURSUE VOLUNTARY PARTICIPATION
In the Plan, MPCA states, “existing regulatory structures provide a framework in which to

incorporate PFAS monitoring.”30 Despite recognizing its authority to obtain PFAS data, MPCA
has elected to pursue data collection on a voluntary basis. This is a mistake.
A.

Voluntary Participation Will Result In An Incomplete Dataset, Supporting
Steps To Mandate Participation.

Voluntary data collection and reporting for a substance as hazardous as PFAS will likely
be ineffective, inefficient, and incomplete. There are currently many unanswered questions
surrounding potential liability for facilities that discharge PFAS into the environment. Municipal
wastewater plants, and solid and hazardous waste facilities, for example, have strong arguments
that, as mere conduits of PFAS contamination without effective measures to eliminate PFAS from
their effluent and leachate, they should not be held liable for PFAS discharges to the environment.
With this liability uncertainty, there is a real motivation for facilities that believe they are handling
PFAS to decline to participate in the Plan. In their eyes, illuminating just how many PFAS their
facility handles and discharges could lead to thorny financial and liability questions. If this is
indeed the case, then MPCA will be missing significant data from facilities that elect to opt-out,
resulting in an incomplete dataset.
Data quality relies on unbiased sampling. Voluntary data collection necessarily means a
non-random sample that fails to reflect the true landscape of PFAS releases to the environment.
Voluntary pollution prevention and monitoring programs often display little to no results in

30

Minn. Pollution Control Agency, Draft PFAS Monitoring Plan 3 (2021), https://www.pca.
state.mn.us/sites/default/files/p-gen1-22b.pdf [hereinafter The Plan].
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pollution prevention or reduction, especially in production processes.31 Moreover, by requesting
facilities cover the cost of collecting this information, facilities are further disincentivized to
voluntarily participate in the Plan. MPCA should use its regulatory authority to develop a
randomized and unbiased monitoring plan to achieve useful and informative data.
B.

MPCA Has Regulatory Authority To Collect PFAS Information From
Facilities Covered In The Plan.

MPCA contemplates collecting PFAS data from four sources: (1) “permitted air
facilities;”32 (2) wastewater facilities, including “all municipal [wastewater treatment plants] with
an industrial pre-treatment program” and “some industrial wastewater permitees;”33 (3) “permitted
solid waste facilities, facilities in post closure care, and hazardous waste landfills;”34 and (4)
industrial stormwater facilities “with NAICS codes identified as being associated with PFAS use
or release.”35 Minnesota law provides MPCA with authority to require the collection of PFAS
emissions data from each of these facilities.
1. Chapter 115 authority.
Minnesota Statutes chapter 115 provides MPCA with the ability to collect PFAS data from
facilities covered in the Plan’s Industrial Stormwater Program. Under section 115.03, MPCA has
broad authority “to investigate the extent, character, and effect of the pollution of the waters of
this state at to gather data and information necessary or desirable in the administration or
enforcement of pollution laws . . . . ”36 Section 115.04, subdivision 3 states that MPCA “may enter

31

Dinah A. Koehler, The Effectiveness of Voluntary Environmental Programs—A Policy at a
Crossroads?, 35 Policy Studies Journal 689, (2007), https://onlinelibrary.wiley.com/doi/10
.1111/j.1541-0072.2007.00244.x.
32
The Plan, supra note 30 at 7.
33
Id. at 11.
34
Id. at 15.
35
Id. at 21.
36
Minn. Stat. § 115.03, subd. 1(b) (2021).
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upon any property, public or private, for the purpose of obtaining information or examination of
records or conducting surveys or investigations.”37 MPCA’s authority is contingent upon entry
being “necessary for the purposes of [chapter 115], chapter 114C, and, with respect to pollution of
waters of the state, chapter 116.”38 The Plan will investigate the extent and character of PFAS
pollution entering waters of the state from stormwater discharge points. Thus, under chapter 115,
MPCA has the legal authority to collect PFAS data from facilities contemplated in the Plan’s
Stormwater Program.
In addition, to the extent that these facilities already have information about PFAS,
Minnesota Statutes section 115.04, subdivision 1 empowers MPCA to compel production of this
data.39 MPCA should do so.
2. Chapter 116 authority.
Minnesota Statutes chapter 116 provides MPCA with the ability to collect PFAS emissions
data from facilities covered in the Plan’s Air Program, Wastewater Program, and Solid Waste and
Hazardous Waste Program. Under section 116.091, subdivision 3, whenever MPCA “deems it
necessary” to protect the welfare of the people of the state, the agency “may enter upon any
property, public or private, for the purpose of obtaining information of conducting surveys or
investigations.”40 The facilities covered under chapter 116 include “an emissions facility, air
contaminant treatment facility, treatment facility, potential air contaminant storage facility, storage
facility, or system or facility related to the collection, transportation, storage, processing, or
37

Minn. Stat. § 115.04, subd. 3 (2021).
Id.
39
Id. at subd. 1 (“Any person operating or installing a disposal system or other point source, or
portion thereof, when requested by the agency, or any member, employee or agent thereof, when
authorized by it, shall furnish to it any information which that person may have or which is relevant
to the subject of this chapter, chapter 114C, and, with respect to the pollution of waters of the state,
of chapter 116.”).
40
Minn. Stat. § 116.091, subd. 3 (2021).
38
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disposal of waste, or any part thereof” that is operating under a permit “granted by the agency.”41
MPCA can also collect information from any facility utilizing innovative advances in
environmental regulatory methods under the state’s Minnesota XL permit program.42 PFAS
pollution is a public health crisis. MPCA should therefore “deem it necessary” to enter these
facilities to collect PFAS emissions data.
Other states are compelling participation in similar monitoring efforts. Michigan, for
example, not only requires participation in its landfill monitoring program, but the state also
develops the site-specific plans to capture PFAS data.43 Michigan regulators “identified the media
type, number, and location of necessary samples. Landfill owners collected the necessary samples
and submitted the results to [the state].”44 MPCA should mandate PFAS testing, and MPCA has
authority to do so for many potential dischargers. This simple step will help to ensure that
Legislators, regulators, and citizens have a robust dataset in order to make decisions to protect the
public health.

III.

MPCA MUST EXPAND ITS WASTEWATER PROGRAM PLAN AND COLLECT
DATA FROM EFFLUENT AND BIOSOLIDS
In the first phase of MPCA’s Wastewater Program Plan, the agency “does not include

monitoring for effluent or biosolids.”45 MPCA should revisit this approach. This approach will
cause MPCA to miss critical information vital to understanding how PFAS enter the environment
through wastewater treatment plants (“WWTPs”) for two distinct, yet related, reasons.

41

Minn. Stat. § 116.081, subd. 1 (2021).
See Minn. Stat. § 114C.11 (2021).
43
Michigan PFAS Action Response Team, Landfills Workgroup, Mich. Dep’t of Env’t, Great
Lakes, and Energy, https://www.michigan.gov/pfasresponse/0,9038,7-365-86513_99807_99808527972--,00.html (last visited Jan. 17, 2022).
44
Id. (emphases added).
45
The Plan, supra note 30, at 11.
42
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First, testing influent quarterly will not provide robust data because influent is variable.
This is especially true for industrial wastewater influent, which changes dramatically depending
on factors like the time of day or the day of the week. Thus, MPCA’s request that facilities monitor
influent quarterly for one year will result in data influenced by when the facility chooses to conduct
the monitoring. Effluent and biosolids, on the other hand, better represent the contaminants the
WWTP receives over time. Thus, if MPCA only asks for influent sampling, it will only get a
snapshot of the PFAS the WWTP receives.
Second, only testing influent will not provide data to MPCA about certain PFAS that are
undetectable using current testing methods. During wastewater treatment, certain PFAS can
transform into terminal PFAS, such as PFOS or PFOA.46 Of the thousands of PFAS chemicals in
existence, current testing methods are only able to test for forty PFAS in wastewater.47 Given
PFAS’ ubiquity, it is fair to assume that many more PFAS are in the influent than the test results
will show. By sampling effluent and then comparing the concentrations of terminal PFAS in
effluent with those found in influent, MPCA can gain some understanding about the concentrations
of undetectable PFAS the WWTP may receive from upstream sources. While this “comparison”
data will be imprecise, it could help MPCA make better decisions about which facilities should
undergo additional testing or certain pollution prevention methods to best stymie the flow of PFAS
into the environment.
Other states are testing effluent and biosolids as part of their WWTP monitoring programs.
Wisconsin’s PFAS Action Plan includes sampling “influent and effluent to and from industrial and

46

The Plan, supra note 30, at 12.
PFAS Analytical Methods Development and Sampling Research, Envt’l Prot. Agency, https://
www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research (last
visited Jan. 14, 2022).
47
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non-industrial/municipal facilities” to better inform the state’s future pollution reduction
strategies.48 Biosolids will also be tested for PFAS to “inform prioritization of department actions
and [to] allow the department to assess the impacts of any future policies or limitations on PFAS
concentrations/loading rates of landspread biosolids or industrial waste.”49 MPCA itself states that
it “has monitored influent, effluent and sludge at [WWTPs] [] around the State . . . to better
understand sources of PFAS compounds to WWTPs, environmental fate of PFAS in waste water,
and potential exposure pathways to humans.”50 Its own actions show that MPCA will undermine
its goal to gather Minnesota-specific information showing how PFAS enter the environment if it
only tests influent.
Testing effluent and biosolids now is also eminently practical. Since WWTPs are already
conducting PFAS monitoring, collecting additional samples from other media will not be
burdensome. MPCA should revisit this decision to only test influent.

IV.

OTHER SUGGESTIONS TO IMPROVE THE EFFICACY OF THE PLAN
A.

Include Additional NAICS Codes In Stormwater Program.

Given the ubiquitous use of these chemicals across different industries, MPCA is right to
focus its testing efforts on facilities that are known or likely to use, emit, or discharge PFAS. But
the list is incomplete. MPCA should expand the list of industries involved in the Plan to include
others that come into contact with PFAS, including car washes (811192)51 fertilizers (325314),

48

Wis. PFAS Action Council, Wisconsin PFAS Action Plan 62–63 (2020), https://widnr.widen
.net/content/d4vyg9qqwj/pdf/EM_PFASActionPlan.pdf.
49
Id. at 63.
50
PFAS in Wastewater, Minn. Pollution Control Agency, https://www.pca.state.mn.us/waste/pfaswastewater (last visited Jan. 14, 2022).
51
See Max Sullivan, New Test Results May Confirm Car Wash is Source of PFAS in Water near
Coakley Landfill (May 29, 2018), https://pfasproject.com/2018/05/29/new-test-results-mayconfirm-car-wash-is-source-of-pfas-in-water-near-coakley-landfill/ (explaining how new tests
may show that PFAS from a car wash is “the likely source of contaminants in local drinking
water”—not the nearby landfill).
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textile mills and upholstery (313220), printing ink manufacturing (325910), and industrial
launderers (812332).
MCEA is well-aware that MPCA has finite resources and is unable to effectively test every
facility that contacts PFAS. MCEA agrees with MPCA’s practical decision to develop a hierarchy
of industries ordered on the probability that the facility uses or otherwise handles PFAS. MCEA’s
request is that MPCA continue to expand the list of industries subject to the Plan as researchers
continue to identify industries that handle PFAS. To accomplish MPCA’s goal of developing a
robust and comprehensive dataset reflecting PFAS releases into the environment, MPCA must
continually revisit the list of industries involved in the Plan to ensure data is collected from all
industries that are known or likely to use, emit, or discharge PFAS.
B.

MPCA Must Ensure Facilities Are Following Proper PFAS Collection
Guidance.

The Plan contemplates that facilities will perform their own testing. One concern with this
approach is the chance that samples will be contaminated.52 To address this concern, MPCA has
prepared an information sheet guiding facilities on how to sample for PFAS.53 This document
explains that “PFAS samples can easily be contaminated” by consumer products like sunscreen,
food packaging, and clothing.54
Given the high contamination risk, MPCA should install safeguards into the Plan to ensure
the highest confidence in the quality of the data facilities collect. Such safeguards could include

52

See Gov’t of B.C., Ministry of Env’t and Climate Change Strategy, Groundwater Sample
Collection for Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS) Analysis 4 (2020),
https://www2.gov.bc.ca/assets/gov/environment/research-monitoring-and-reporting/monitoring
/emre/field-manal/sop_e2-7_sampling_for_pfas.pdf (“The primary concern when sampling for
PFAS is the high potential for contamination.”).
53
See Minn. Pollution Control Agency, Guidance for Per- and Polyfluoroalkyl Substances
(PFAS): Sampling, https://www.pca.state.mn.us/sites/default/files/p-eao2-27.pdf.
54
Id. at 1.
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randomized sampling audits by MPCA staff; MPCA-led trainings, presentations and other
educational opportunities to provide a platform for facilities to ask questions about their sampling
procedures; and follow-up testing by MPCA staff to ensure data from facilities known to handle
PFAS is accurate.
C.

MPCA Should Not Distinguish Between Essential And Non-Essential PFAS.

MPCA explains that the data collected under the Plan will be used “to further motivate
bans on nonessential uses of PFAS in commercial and industrial products . . . .”55 Now is not the
time to be creating artificial distinctions between essential and nonessential PFAS. These
chemicals are persistent, highly toxic, and disruptive to human, aquatic, and terrestrial health. We
are still missing critical and elementary information about how these chemicals interact in the
environment and how to remediate contaminated sites and media. Elevating certain PFAS as
“essential” signals that public and environmental health is a secondary priority, and further
motivates industry to continue developing these chemicals. Moreover, it drags MPCA and other
regulators into a fight with industry over what constitutes “essential,” siphoning needed resources
and energy away from testing and remediation. While regulators like MPCA may eventually seek
to identify certain PFAS that are critical to vital societal functions, the present knowledge gap
surrounding these chemicals militates strongly against creating these distinctions now.
D.

Addressing Knowledge Gaps Due To Industry Secrecy.

MPCA and other regulators are hindered by the ability of industry to claim confidential
business information as a shield to prevent disclosure of uses and discharges of PFAS. To gain a
complete grasp on the state of PFAS contamination in Minnesota, the state needs a full accounting
of protection, handling, and use of all PFAS chemicals, not just those listed on established

55

The Plan, supra note 30 at 5.
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databases, like EPA’s Toxic Release Inventory. To address this problem, MPCA could follow the
lead of New Jersey, which, through its discharger survey, is seeking to more comprehensively
understand industry use of PFAS.56
E.

Randomized Sampling Will Provide Important Data Otherwise Missed By
The Plan.

MPCA can strengthen the Plan by randomly collecting data from facilities that are not
scoped into the first phases of MPCA’s collection efforts. For example, the Plan contemplates
collecting samples from “a subset of municipal and industrial” WWTPs “that discharge to waters
not subject to site-specific criteria for PFAS.”57 These limiting parameters contemplate that there
are other WWTPs not scoped into the Plan. Other parts of the Plan have similar limiting language.
MPCA should consider developing a randomized sampling strategy that will test for PFAS
at WWTPs and other facilities covered in other parts of the Plan that are not currently scoped into
testing. This randomized data will further close the knowledge gap of how PFAS enter the
environment, and will better equip regulators and policymakers in developing targeted pollution
prevention strategies to curb further intrusion of PFAS into the environment.
CONCLUSION
The Plan outlines bold steps to provide MPCA and other regulators with needed data to
understand how PFAS enter the environment. But it can be improved. By requiring the permitted
community’s participation, MPCA will collect a more comprehensive and robust dataset that will
allow future pollution prevention strategies to better target the pathways PFAS use to Minnesota’s
environment. Minnesotans demand swift and meaningful action to address this public health crisis.

56

PFAS Source Evaluation and Reduction Requirements Survey, N.J. Dep’t of Env’t Prot., Div.
of Water Quality, https://www.nj.gov/dep/dwq/pfas.htm (last visited January 14, 2022).
57
The Plan, supra note 30 at 11.
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Premising the success of the Plan on industry’s voluntary participation will result in lower quality
data and fails to respond to this issue with needed urgency.

/s/Jay E. Eidsness
Jay E. Eidsness #395347
Minnesota Center for Environmental Advocacy
1919 University Avenue West, Suite 515
Saint Paul, Minnesota 55104
(651) 223-5969
jeidsness@mncenter.org
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January 21, 2021
VIA ONLINE SUBMISSION ONLY
Mr. Steven Weiss
Minnesota Pollution Control Agency
520 Lafayette Road
Saint Paul, MN 55155
steven.weiss@state.mn.us
RE:

MESERB Comments on Draft PFAS Monitoring Program

Dear Mr. Weiss:
We are writing on behalf of the Minnesota Environmental Science and Economic Review Board
(“MESERB”) regarding the Minnesota Pollution Control Agency’s (“MPCA”) request for
comments on potential monitoring programs and processes at wastewater treatment plants
(“WWTPs”) and other publicly owned treatment works (“POTWs”) for per- and polyfluoroalkyl
substances (“PFAS”). Multiple MESERB members have partaken in MPCA’s strategy and
feedback sessions throughout the development of this monitoring plan, and we want to offer
MPCA a collective response based on our participation. As WWTP owners and operators, our
comments are largely written with respect to Appendix B of the draft monitoring plan.
First, we appreciate MPCA’s outreach to municipal wastewater groups and facilities on this matter;
WWTPs are at the forefront of water protection and work every day to ensure our waters are clean.
We appreciate MPCA seeking our input and including our members’ thoughts and concerns in
scoping the draft monitoring plan. Finding short- and long-term solutions to this problem requires
collaboration between WWTP operators and representatives and state regulators. The recent PFAS
wastewater stakeholder meetings were a great example of that kind of collaboration.
There are some positive aspects of the draft monitoring plan, and we appreciate MPCA’s work to
implement these portions. We do continue to have some concerns over the program as currently
authored; we express these in turn below.
It is still premature to commence PFAS sampling at WWTPs given the considerable
unknowns.
Given the considerable extent of unknowns surrounding PFAS chemicals and how to accurately
sample for them, we still believe it is premature to begin sampling for PFAS at WWTPs – unless
there a good reason to suspect a significant upstream release of PFAS. As the agency is aware, the
U.S. Environmental Protection Agency (“EPA”) has yet to formally adopt a standardized PFAS
sampling method for non-potable water. While U.S. EPA is working to adopt draft Method 1633
for that purpose, EPA and the Department of Defense are still working to complete a multi-
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laboratory validation study of the draft method in 2022. 1 In MPCA’s own newly-released
Analytical Guidance, the agency notes that analytical methods are still evolving, and that a multilaboratory verified matrix is the recommended methodology.2 The lack of a certified testing
method may lead to inconsistent results from different facilities, especially when testing analytes
with such a high level of sensitivity. The information provided in the draft monitoring plan
regarding the specific PFAS compounds that are to be monitored while also recognizing that
different laboratory facilities may be providing different information, employing different
methodology, is not acceptable, especially with chemicals of such notoriety and potential legal
significance.3 Without a finalized methodology and with Minnesota labs being new to the
Agency’s new draft analytical methodology which is discussed in greater detail below, it is not
clear how the MPCA will be able to assert that labs results are comparable across the state.
Monitoring should be considered only after the testing method is validated.
Further, the monitoring and resulting sampling and source identification are slightly out of
sequence, at least with regard to large industrial users subject to certain NAICS codes.4 While data
is necessary to confirm where sources currently exist, MPCA appears to be looking to WWTPs for
that confirmation and not to these known or likely sources. MPCA’s own guidance suggests to
participating facilities that identifying those known or highly suspect sources should be identified
prior to sampling.5 We agree and believe that the agency should first look to the known or highlysuspect sources to sample their waste before WWTPs are asked to monitor.
While we appreciate that MPCA’s emphasis in the draft monitoring plan is in fact PFAS source
reduction, we are concerned that until we can collectively develop implementable source
identification and communication strategies for local governments, the effort to monitor for PFAS
will be less meaningful. It is very important that communication between WWTPs, industries, and
community members occur prior to and throughout any monitoring program related to PFAS; thus,
clear and consistent messaging developed for use by WWTPs should be on the forefront of the
plan development. PFAS source reduction is a shared goal with the MPCA and the primary reason
MESERB, the Coalition of Greater Minnesota Cities, and the League of Minnesota Cities worked
to introduce the Municipal PFAS Source Reduction Initiative, passed this past legislative session.
The initiative provides MPCA $600,000 to work with municipalities to develop source reduction
and communication strategies related to PFAS.6 We believe MPCA should wait to finalize its
monitoring plan until the stakeholder process and source reduction strategies contemplated by this
“EPA Announces First Validated Laboratory Method to Test for PFAS in Wastewater, Surface Water, Groundwater,
Soils,” U.S. Environmental Protection Agency (Sep. 2, 2021), https://www.epa.gov/newsreleases/epa-announcesfirst-validated-laboratory-method-test-pfas-wastewater-surface-water (stating that EPA and DoD will continue to
collaborate to complete a multi-laboratory validation study of the method in 2022).
2
“Guidance for Per- and Polyfluoroalkyl Substances: Analytical,” Minnesota Pollution Control Agency, 1 (Dec.
2021), https://www.pca.state.mn.us/sites/default/files/p-eao2-28.pdf [hereinafter “Analytical Guidance”].
3
See “Draft PFAS Monitoring Plan: A path forward for PFAS monitoring at solid waste, wastewater, and stormwater
facilities, hazardous waste landfills, facilities with air emissions, and sites in the Brownfield and Superfund programs.”
Minnesota Pollution Control Agency, 13 (Nov. 2021), https://www.pca.state.mn.us/sites/default/files/p-gen1-22b.pdf
[hereinafter “Draft Monitoring Plan”].
4
See Draft Monitoring Plan at Appendix F.
5
“Guidance for Per- and Polyfluoroalkyl Substances (PFAS): Sampling,” Minnesota Pollution Control Agency, 4
(Jan. 2022), https://www.pca.state.mn.us/sites/default/files/p-eao2-27.pdf [hereinafter “Sampling Guidance”].
6
Minnesota Session Laws, Special Session 1, 2021, Art. I, Sec. 2, Subd. 2(k), available at
https://www.revisor.mn.gov/laws/2021/1/Session+Law/Chapter/6/.
1
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legislation are developed to ensure that any monitoring plan is consistent with and serves the
strategies identified within that process.
All in all, the source reduction schedule and expectations are extremely optimistic and likely
unrealistic at this stage given the litany of unknowns that surround PFAS pollution, and the agency
should wait to address these concerns identified above prior to implementing the monitoring plan.
Procedural concerns exist with the release of MPCA’s Sampling Guidance, Analytical
Guidance, and the persisting concerns with draft Method 1633.
MPCA recently released the Sampling Guidance and Analytical Guidance. While these are
undoubtedly important documents to provide, especially when asking facilities to monitor, the
documents were released midway through the comment period (and after the initial deadline for
the comment period) without the opportunity for review and comment. Stakeholders being asked
to submit data must be allowed time to review and comment on these new guidance documents
prior to MPCA finalizing the current draft monitoring plan.
Furthermore, while we believe that a certified, uniform testing method is necessary, it is important
to note that draft Method 1633 is not without its shortcomings, and until these issues are mitigated,
that the use of draft Method 1633 is inappropriate.7 MPCA itself notes that “many PFAS do not
have widely available analytical methods to quantify their concentrations in water, soil, sediment,
or air.” Draft Method 1633 is being developed for use for nonpotable water and other
environmental media. It would be premature to begin analyzing PFAS samples without a sound,
vetted analytical methodology subject to multi-laboratory evaluation studies.8 Again, we maintain
that no monitoring plan should be implemented without a certified, uniform testing method, and
these concerns must be remedied prior to implementation. Asking facilities to utilize a patchwork
of different methodologies at different laboratories will almost certainly produce inconsistent and
potentially inaccurate results.
The lack of risk-based assessments in the draft monitoring plan is contrary to best practices
and MPCA’s own guidance.

See “Review and Evaluation of Draft U.S. EPA Method 1633: Analysis of Per- and Polyfluoroalkyl Substances
(PFAS) in Aqueous, Solid, Biosolid, and Tissue Samples by LC-MS/MS (Dated August 2021)”, Environmental
Standards, Inc. (Nov. 12, 2021).
8
Environmental Standards, Inc. notes that “Draft Method 1633, in its present form, is inappropriate to use in NPDES
permits[,]” and for our current purposes, sampling at this time. The group goes on to explain that “[f]or transparency
and to allow for a more complete evaluation of Draft Method 1633 and requirements provided, it is suggested that the
US EPA issue the single-laboratory validation study report for evaluation and conduct the multi-laboratory validation
study before suggesting that the method be included in NPDES permits. It is apparent in many sections of the draft
method that procedures and techniques described are specific to the single laboratory that was the primary author of
the method. Other laboratories may have better or different approaches that will not be addressed and incorporated
into the method until after completion of a multi-laboratory validation study. Until the multi-laboratory validation
study is complete, comparability of PFAS data across laboratories attempting to implement the method is unlikely.
Data comparability is of utmost importance for data collection associated with permitted outfalls under the NPDES
program. And, even given that the NPDES regulations in 40 CFR 122.21(e)(3)(ii) provide for use of a “suitable
method” when no approved method exists in 40 CFR part 136, as is the case for PFAS, Draft Method 1633 does not
pass as a suitable method for the numerous reasons identified in this report.” Id.
7
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In its draft monitoring plan, MPCA states that management actions will be based on detection of
PFAS from the monitoring efforts rather than through a standard risk-based analysis;9 this is
inconsistent with best practices as contaminant monitoring plans typically utilize risk-based
assessments. The MPCA’s own PFAS Blueprint even notes the importance of understanding and
quantifying PFAS risks, and notes that there are significant data gaps in toxicological assessments
and risks to human health.10 Risk-based analysis should be incorporated into the draft monitoring
plan; failure to do so raises major concerns among our membership – proceeding without the
inclusion (or existence) of such data puts the scientific process out of order.
This lack of risk-based assessments also begs a very important question: How will MPCA
determine which PFAS compounds present the highest risk(s) to human health? Will all detectable
levels of PFAS be considered equally harmful? The class of 5,000-plus PFAS compounds do not
bioaccumulate in the same manner or pose the same degree of risk. Regulating these chemicals as
“one” is contrary to the scientific process. The MPCA now considers PFAS a “hazardous
substance” for the purposes of the Minnesota Environmental Response and Liability Act
(“MERLA”) which, discussed further below, gives our membership cause for concern, especially
in this context. 11 With that level of potential liability, including for some PFAS that cannot even
be tested for, our members are concerned. Risk-based assessments are needed to better prioritize
the risks and understand impacts to human health and our environment.
The monitoring data that would be gained under the current proposed plan lacks vital
context.
One of the most important parts of monitoring and data collection is context. As it currently stands,
the monitoring program does not provide a roadmap for the data: what it will specifically be used
for, what it means, and what context it exists in. Essentially, we need a roadmap for what the data
will be used for, and an identifiable end product we can work towards creating. Our primary
concern in this context is this: the data, if publicly available, will result in our facilities as seen as
“sources” of PFAS rather than conduits, and more importantly, that the public will not have any
context around the levels of PFAS in wastewater, levels of exposure pathways, and the fact that
the public is a source based on the products they use in their homes and businesses. This in turn
will result in concern from and within our respective communities and POTWs not having the
communication tools available to successfully handle the discussions.
What we need is to determine domestic levels in addition to larger sources and we need to put that
information into an accessible context for our communities. This is of course complicated; many
industries don’t disclose whether or not they use PFAS in their products, and some likely don’t
even know. One thing that will be immensely helpful in this context is to determine exposure
conversions and develop documentation to assist communities and their members in determining
where their exposures are truly coming from, and to what degree they impact subsets of the
population. This type of information is critical so that we can effectively communicate to the public
about PFAS.

9

See, e.g., Draft Monitoring Plan at 11-12.
PFAS Blueprint at 42 (emphasis in original).
11
See infra, pp. 6-7.
10
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As mentioned above, most PFAS do not have completed toxicity or risk-based assessments, which
quite realistically could result in detections of any level being seen as “dangerous” in the eyes of
the public. Due to the ubiquity of PFAS in a host of consumer products – in addition to industrial
products and processes – PFAS could be, and in all likelihood are, coming from use of everyday
products by people in our communities. That exposure on a per-person basis is likely not the same
as the levels that could be detected in influent. Yet, the general public will, presumably, only see
the figure associated with detected PFAS levels in influent, and we fear, will immediately look to
POTWs as not only the cause of the problem, but also seek for POTWs to remedy the problem as
well.12 As the MPCA well knows, WWTPs cannot holistically or affordably treat for PFAS. Until
we can easily and adequately assess such risk in an accessible way for the general public, either
through an exposure risk comparison, assessment, or through other means, we are reticent to
volunteer data that not only exists out of this critical context of “exposure” but will almost certainly
be interpreted out of context as well. Part of the intent of the aforementioned legislation we helped
pass was to get at some of these issues so that POTWs are not put in such a position.
Ultimately, this is a product regulation and consumer education and choice issue – PFAS pollution
isn’t an issue we can collectively “treat” our way out of. True source reduction needs to start with
keeping these materials from entering the waste stream, and thus monitoring needs to be
implemented at the sources first – those industries that use or may use PFAS in products and
processes.13
Uniform sampling through a contracting service is vital for consistency, quality assurance,
and quality control.
Some of our members have expressed concern over the lack of both knowledge and ability in
taking, preparing, and sending monitoring samples, and the inconsistency that is likely to occur
between different facilities and laboratories if each WWTP is left to their own devices to collect
and send samples. Specifically, there is high concern for cross contamination; it is our
understanding that PFAS samples are especially sensitive to testing and cross contamination is
difficult to prevent. In addition, many of our members’ staff are ill- or unequipped to handle PFAS
samples and lack the requisite knowledge for collection. MPCA repeatedly explains the potential
risks of cross-contamination and describes the incredibly sensitive nature of testing for these
chemicals – due in large part to their ubiquity in equipment and even the clothes worn by those
taking the samples.14 Further, the agency notes that background contamination exists in all
laboratories – labs, where our members would be sending their samples, and presumably, where
reporting limits would not be achievable for all compounds and in all laboratories. 15
Our members are reticent to partake in a sampling program due to these concerns, a lack of a
formal method for testing, and confidentiality especially now that the agency is implementing site-

12

One of our requests, expressed in detail below, is that the agency commit to sample anonymity or confidentiality if
the monitoring program is implemented.
13
See, e.g., Draft Monitoring Plan at Appendix F.
14
See, e.g., Sampling Guidance.
15
Analytical Guidance at 4.
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specific standards for impaired water bodies16 – something that will necessarily impact our
membership; for some members, it already has had such impact.17 Our members lack confidence
in the accuracy of the sampling process and have deep concerns over the ability to produce a
representative, accurate sample because of these concerns. Simply put, the potential implications
of even trying to collect this data right now are too great, and facilities do not want to place a target
on their respective backs—in both the agency’s eyes and the eyes of the general public.
This program lacks funding and a mechanism by which to implement it.
An early concern of our members has and continues to be funding for the sampling program. While
a cost of $300-$500 per sample may not seem like a lot at first, most facilities, if any, have not
considered these costs in the process of developing annual budgets. Furthermore, the cost per
sample as represented in the guidance is not a comprehensive, aggregate cost; samples for PFAS
are temperature sensitive and must be sent to specialized laboratories in quick succession.18 These
costs quickly add up.
The voluntary nature of the monitoring program is very important and right place to begin on an
issue of this magnitude. It is important to note, though, that when asking public entities to expend
time and resources voluntarily, that we ultimately are accountable to our community members,
that our resources are not limitless, and that state assistance should accompany such an ask. If
funding for this monitoring program is something that the agency is considering approaching the
state legislature about, the agency should hold off on implementing the program until the
legislature gets a chance to consider such funding, and potentially, grant the agency and
participating facilities such monetary assistance.
MERLA liability still looms large in the minds of regulated entities.
The concerns that our members have regarding potential liability under the Minnesota
Environmental Response and Liability Act (“MERLA”) continue through the agency’s publication
of the draft monitoring plan. While the MERLA focus is correctly on the remediation of
contaminated sites, with known PFAS history, our members remain concerned over how MERLA
liability may impact POTWs, especially if such facilities are documenting and providing data of
PFAS presence to the agency, and if WWTPs are downstream of these sites. This concern is largely
due to the agency’s past stance on MERLA liability regarding PFAS. 19 MESERB maintains that
MERLA liability should not fall on POTWs who merely receive PFAS waste; this should be made
clear in the monitoring plan.
The current monitoring plan lacks major details that must be published for public
consideration before the plan is implemented.
“Guidance Manual for Assessing the Quality of Minnesota Surface Waters for Determination of Impairment: 305(b)
Report and 3030(d) List – 2022 Assessment and Listing Cycle, Minnesota Pollution Control Agency, 29 (Nov. 2021),
https://www.pca.state.mn.us/sites/default/files/wq-iw1-04l.pdf.
17
See “MESERB Comments on MPCA’s 2022 Impaired Waters List,” Minnesota Environmental Science and
Economic Review Board (Jan. 7, 2022).
18
See, e.g., Sampling Guidance at 4.
19
See, e.g., Minnesota’s PFAS Blueprint: A plan to protect our communities and our environment from per- and
polyfluorinated alkyl substances,” Minnesota Pollution Control Agency, 2 (Feb. 2021), available at
https://www.pca.state.mn.us/sites/default/files/p-gen1-22.pdf.
16
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As it currently stands, the current monitoring program lacks necessary and specific information in
how to approach such monitoring from the facility side. Some of the questions our members
continue to have are as follows:

20

•

What are the detailed objectives of the draft monitoring plan, and what are the future steps?

•

How will the data be submitted – through discharge monitoring reports or through another
process?

•

If each facility is collecting their own samples, what is the process and what does it entail?

•

Will industrial facilities and municipal facilities be submitting data independently – or will
facilities with an IPP submit all relevant data for the involved facilities? If the data is
submitted separately, how will municipalities be notified of sampling at IPPs and the
results? Has MPCA considered sampling at the industrial facilities (i.e., at the suspected
source) rather than at WWTPs as a first step?

•

Will ambient/background conditions be evaluated, and if so, how? How does the MPCA
or a WWTP assess what is background and what reduction can be achieved without
understanding background conditions?

•

Is the MPCA considering a statewide background sampling program in order to better
understand the state of PFAS across Minnesota? How do we prioritize and consider the
risks without a better understanding of the overall situation that Minnesota has to address?

•

Will atmospheric deposition be considered and assessed, and if so, how? Typically
monitoring and evaluation would consider atmospheric deposition, legacy sediment
contamination and other non-point sources. How will the relative contamination from
these sources be considered in conjunction with the WWTP influent samples that are
collected?

•

How will the MPCA determine which PFAS compounds present the greatest health
risk? Will all detects be considered equal? All 5,000-plus PFAS compounds do not equally
bioaccumulate or pose the same risk. Risk-based assessments are needed to better
prioritize the risks and understand impacts to human health and our environment for
addressing accordingly.

•

What vetting has been done by the MPCA to assure stakeholders of the credibility and
reliability of testing capacity and capability for PFAS, seeing as there is not a validated
method? Can the information MPCA has collected be shared with stakeholders to better
understand the statements made in the draft monitoring plan regarding the many local
laboratory facilities that are available for complete PFAS testing? 20

Draft Monitoring Plan at 4, 13.
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•

A few of our members have been told that monitoring and sampling will cease before the
four quarterly samples have completed. There is no mention of this in the draft monitoring
plan, and there needs to be clarification on this matter.

•

Some of our members accept leachate from solid waste facilities, and no approved method
exists for testing leachate. If PFAS are detected in the leachate, who bears responsibility
for additional sampling under this monitoring program? While solid waste facilities and
WWTPs are both being asked to monitor, the lack of information around the crossover
between the program areas has given rise to concerns from our members who are affected
by these overlaps. MPCA should devote time and resources to supporting the development
of federally-approved testing methods prior to implementing monitoring programs such as
those proposed here.

•

With the new PFOS impairments in state waters, MPCA mentions that facilities subject to
upcoming site-specific standards will “have [a] separate path forward.”21 Some of our
members will be affected by this; more information is needed for those facilities in this
plan – especially with regard to sampling for other PFAS besides PFOS.

Aside from these questions, participating facilities need clarity regarding the specific use of the
data; thus far all we are aware of is that it will be used for research purposes and source
identification.22 A large part of this question is who exactly will have access to the data and
resulting information, and how the data will be presented. As mentioned above, we are concerned
that PFAS data collected by our members could be misunderstood or mischaracterized in efforts
to attribute PFAS contamination unfairly and inaccurately to WWTPs. Keeping the data initially
confidential or anonymous while sources are being identified and communication strategies and
accompanying information is gathered to provide vital context will allay some of the anxieties our
members retain in participating in the monitoring program. We ask that MPCA provide
information on this matter.
We appreciate that MPCA is focusing its initial stages of a monitoring approach on
identifying sources of PFAS in the environment, and that participation is voluntary.
If, however, MPCA elects to move forward with PFAS monitoring through phase one as outlined
in the draft, the agency should keep the staged monitoring approach it has planned and maintain
the focus it has placed on gathering the data necessary to assist in PFAS source reduction efforts
even if such source exploration needs to be expanded. Prior to implementation, we ask that MPCA
do the following:
•

21

Wait for a certified, uniform analytical methodology to be finalized and implemented prior
to the implementation of the draft monitoring plan. As mentioned earlier, EPA still needs
to complete a multi-laboratory validation study of the draft Method 1633, and the
evaluation studies need to be vetted.23

Draft Monitoring Plan at 11, n. 8.
Id. at 13.
23
For example, the contracting service could label each of the samples with a number; while the number would be
assigned to each facility, the data would in effect provide each participating facility some degree of confidentiality if
the data were to become public.
22
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•

Wait for the completion of the Municipal PFAS Source Reduction Initiative so
participating facilities have concrete paths to source identification and reduction as well as
communication strategies related to PFAS when faced with questions. It is important to
ensure that any monitoring plan is consistent with and serves the strategies identified within
that process.

•

Commit to funding and contracting with a firm to conduct sampling so that the samples are
done in a consistent manner and a manner that minimizes cross-contamination and QA/QC
concerns, as well as anonymity/confidentiality concerns.

As such, we ask that MPCA continue to include the following in the final draft plan:
•

Any monitoring plan should still only focus on influent at this time, as only influent
monitoring is necessary to identify potential sources of PFAS, which can then be
strategically targeted for reduction. We appreciate that the agency’s focus is directed at
influent monitoring.

•

Biosolids monitoring should still not be required at this time and should be eliminated from
any plan staged for imminent implementation, due to the fact that MPCA is only now
beginning its biosolids impact study, and that analytical methodology has not been
finalized for such samples.24

•

It is very important that participation in any monitoring program be voluntary and outside
of the NPDES permitting process. We appreciate the agency’s approach by implementing
a potential monitoring program through a Memorandum of Understanding. Our members
would be reticent to partake in a program where they could be potentially documenting
even very small releases. As mentioned above, this is a very concerning prospect given
MPCA’s recent legislative efforts to classify all PFAS as hazardous substances under
MERLA (without liability exemptions for POTWs). 25

•

The focus of the initial monitoring program on larger facilities with IPP is very appropriate.
As aforementioned, though, these expenses will have an impact on our respective budgets.
Sampling multiple times per year adds up quickly. We believe there is an opportunity to
seek state funding from the Legislature for a monitoring program and we would like to
work with MPCA to make this happen. We are happy to discuss this further with the agency
moving forward.

•

Lastly, it is imperative that any future phases of the monitoring plan include stakeholder
input for development, much like this initial phase, and that such information is released
to the public for consideration and comment.

See “CWA Analytical Methods for Per- and Polyfluorinated Alkyl Substances (PFAS),” U.S. Environmental
Protection Agency (Nov. 4, 2021), https://www.epa.gov/cwa-methods/cwa-analytical-methods-and-polyfluorinatedalkyl-substances-pfas; see also Analytical Guidance at 4.
25
See, e.g. Minnesota’s PFAS Blueprint: A plan to protect our communities and our environment from per- and
polyfluorinated alkyl substances,” Minnesota Pollution Control Agency, 2 (Feb. 2021), available at
https://www.pca.state.mn.us/sites/default/files/p-gen1-22.pdf.
24
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Conclusion
Thank you again for seeking input from wastewater facilities and representatives on this matter
and for taking our concerns into consideration. We strongly believe that through collaboration we
can develop solutions that work for permittees and regulators. If you have any further questions
on our comments on this matter and to remain in contact with us, please contact our legal
representative in this matter, Gretel Lee at gllee@flaherty-hood.com or (651) 259-1903.
Sincerely,
MINNESOTA ENVIRONMENTAL SCIENCE AND ECONOMIC REVIEW BOARD

Andy Bradshaw
MESERB President
Operations Manager
Wastewater/Stormwater Services
City of Moorhead

John Paulson
MESERB Vice President
Project, Environmental, and Regulatory Manager
City of Hutchinson

301 4th Ave S Suite365N, Minneapolis, MN 55415
Phone 612-623-3666
www.CleanWaterAction.org/MN

Sophie Greene

January 21, 2022

Minnesota Pollution Control Agency
520 Lafayette Road
St. Paul, MN 55155
RE: Comments on Draft PFAS Monitoring Plan
Ms. Greene,
Thank you for the opportunity to submit comments on the Minnesota Pollution Control Agency’s Draft
PFAS Monitoring Plan. Clean Water Action is very supportive of MPCA’s efforts to gather data on major
sources of per- and polyfluroroalkyl substances (PFAS) contamination in Minnesota. In particular, we
support the stated goals of the Monitoring plan, and suggest the following in order to achieve those
goals:

I.

Gather Minnesota-specific information in order to craft effective policies around PFAS
and their incorporation into MPCA programs

In order to successfully accomplish this goal, participation in monitoring must be mandatory, not
voluntary. Where MPCA has authority to require reporting, it should exercise that authority to the fullest
extent. Where MPCA does not currently have the authority to require mandatory reporting, as is the
case with air emissions, MPCA should consider entering a rulemaking process for mandatory reporting.
For example, in Minnesota’s PFAS Blueprint, it is noted that “though PFAS are not listed as [hazardous
air pollutants], a rulemaking for mandatory reporting of air toxics could include mandatory reporting of
PFAS.” MPCA must expedite the process of integrating PFAS into Minnesota’s regulatory framework,
especially if the current framework is not adequately allowing for an inventory of PFAS sources. Without
an accurate understanding of the sources of PFAS contamination, it is unlikely that future policies will
fully address the problem.

II.

Identify areas of particular concern (due to PFAS concentrations or routes of exposure)
that need quick action

If MPCA wishes to fully capture areas of particular concern, we suggest expanding the list of industries to
include:
56221 - General hazardous waste treatment and disposal, including 562920 (materials
recovery facilities and centralized waste treatment)
812332 - Industrial Launderers
922160 - Municipal fire departments and firefighting training centers
325998 - Fire-fighting foam manufacturers
811192 - Car washes
424710 - Petroleum Bulk Stations and Terminals
352992 - Photographic film manufacturers

301 4th Ave S Suite365N, Minneapolis, MN 55415
Phone 612-623-3666
www.CleanWaterAction.org/MN

325910 - Printing Ink Manufacturing
313220 and 313240 - Textile mills (textiles and upholstery)
221320 - Wastewater treatment plants (alternative NAIC for WWTP)
325314 - Fertilizer (Mixing Only) Manufacturing
325311 - Nitrogenous Fertilizer Manufacturin

III.

Gather data that galvanizes support for PFAS source reduction and pollution prevention

It is critical that
hat this goal is achieved; without the understanding and political will of the general public, it
will be impossible to garner the support needed to take necessary actions. To that end, we suggest that
MPCA commit to making all monitoring data publicly av
available as soon as feasible. This is not only
critical for frontline communities that may be in harm’s way without their knowledge, but also important
for building trust with all of Minnesota.
In addition, we suggest that MPCA expand monitoring to inc
include
lude all PFAS or potentially total organic
fluorine. The agency should explore methods such as non
non-target
target or group analytical methods to identify
the full extent of fluorinated chemicals used in Minnesota. In order to galvanize support for pollution
prevention,
ention, there must be a better understanding of the enormous scope of the problem.
Overall, we are pleased to see MPCA start this vital process of gathering data that will be needed to
address Minnesota’s PFAS problem. The goals that MPCA have set for this Monitoring Plan are, we
believe, the right goals. If MPCA takes the actions detailed above, it is likely these goals will be
achieved.
Sincerely,

Deanna White
Minnesota State Director
Clean Water Action

Submitted via the PFAS Monitoring Plan Comment Form
Sophie Greene
PFAS Coordinator
Minnesota Pollution Control Agency
520 Lafayette Road N
St. Paul, MN 55155-4194
sophie.greene@state.mn.us
January 21, 2022
RE: Minnesota Pollution Control Agency’s Draft PFAS Monitoring Plan Comment
Dear Ms. Greene:
Public Employees for Environmental Responsibility (PEER) appreciates the opportunity to
comment on the Minnesota Pollution Control Agency’s (MPCA) “Draft PFAS Monitoring
Plan” (Draft Plan) and how it might be improved for a finalized PFAS Monitoring Plan
(Monitoring Plan).
In issuing these draft recommendations, MPCA has taken the bold first step in understanding the
extent of PFAS contamination in Minnesota. However, there is still more work that needs to be
done. Consequently, we urge MPCA to amend the Draft Plan to include: the most recent scientific
data on testing for PFAS and establish an advisory council for updating the agency’s knowledge;
the most recent data on PFAS contamination sites in Minnesota; and further input from necessary
communities when making future determinations and deciding how to publish data. MPCA’s
Draft Plan still leaves communities in Minnesota unprotected from dangerous levels of these toxic
“forever chemicals” in their air, land, and water. Our specific comments are set forth below.
1. Identifying all potential sources of PFAS
While the agency has identified a large number of types of facilities that may contain PFAS, PEER
would also like to offer a database it recently created using the Environmental Protection
Agency’s data on facilities that “may be handling” PFAS. The PFAS Map is available at
https://peer.org/areas-of-work/public-health/pfas/pfas-map/. Looking at the data spatially
may also assist the agency in identifying legacy facilities as well as communities of concern where
additional outreach to people at the confluence of several PFAS sources could be conducted.
While the Draft Plan seeks to address currently-operating permitted facilities, the Monitoring
Plan must be able to assess the impact of legacy pollution and meet impacted communities where
they are, addressing their pressing concerns.
Although in most respects the MPCA Appendix F list of NAICS codes appears to be similar to
EPA’s data, there are some omissions in the MPCA list that would be included under EPA’s data

2

set—for example, EPA included mining sites as potential sources of PFAS, but it appears that
MPCA has omitted mining sites from Appendix F. Any such omissions should be vetted by nonconflicted academic and advocacy experts, as discussed below, within the ambit of a MEPA
advisory council.
PEER would be happy to provide underlying data for the map if that would be of assistance to
MPCA as it finalizes its Monitoring Plan. While the Draft Plan begins with a fairly comprehensive
list of types of facilities, the Monitoring Plan must allow for the addition and inclusion of new
facilities as MPCA’s knowledge develops.
2. MPCA has a legal duty to establish an expert body free of conflicts of interest to assist
with developing the Monitoring Plan
Monitoring PFAS discharges and emissions is a cutting-edge scientific issue and, as such, new
and better testing may be in development now that could be integral to MPCA’s Monitoring Plan
tomorrow. This provides MPCA with a uniquely appropriate opportunity to establish an expert
body to consult on developing and improving the monitoring plan over time. In fact, MPCA has
a legal duty to establish such an expert body. Minn. Stat. § 116D.03, Subd. 2(2), provides, in
relevant part, that:
All departments and agencies of the state government shall: . . .
utilize a systematic, interdisciplinary approach that will insure the
integrated use of the natural and social sciences and the
environmental arts in planning and in decision making which may
have an impact on the environment; as an aid in accomplishing this
purpose there shall be established advisory councils or other
forums for consultation with persons in appropriate fields of
specialization so as to ensure that the latest and most authoritative
findings will be considered in administrative and regulatory
decision making as quickly and as amply as possible
This language is not discretionary: the agency “shall” utilize a systematic and interdisciplinary
approach and “there shall be established advisory councils . . . with persons in appropriate fields
of specialization so as to ensure that the latest and most authoritative findings will be considered
in administrative and regulatory decision making.” In finalizing the Monitoring Plan there is no
opportunity to delay the establishment of an advisory council because its advice must be
considered “as quickly and as amply as possible.” The Legislature has commanded MPCA in
situations exactly like this one to seek continuing advice and direction from specialists so that the
agency does not mistakenly adopt a plan that falls short of a best-practices approach to both
“natural and social sciences.”
Minn. Stat. § 116D.03, Subd. 2, goes on to say that MPCA “shall” also “study, develop, and
describe appropriate alternatives to recommended courses of action in any proposal which
involves unresolved conflicts concerning alternative uses of available resources” and “undertake,
contract for or fund such research as is needed in order to determine and clarify effects by known
or suspected pollutants which may be detrimental to human health or to the environment, as well
as to evaluate the feasibility, safety and environmental effects of various methods of dealing with
PEER • 962 Wayne Ave • Suite 610 • Silver Spring, MD 20910 • 202-265-7337 • www.peer.org
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pollutants.” 1 Both these mandatory requirements require MPCA to establish an advisory
committee that is free of any conflicts that would pit economic interests against protecting public
and environmental health from toxic pollutants—only non-conflicted experts and community
members can provide alternatives that are in the public interest and sufficiently protective of
public health. The section also requires transparency of MPCA, stating the agency “shall . . . make
available to the federal government, counties, municipalities, institutions and individuals,
information useful in restoring, maintaining, and enhancing the quality of the environment[.]” 2
In compliance with MEPA, MPCA should convene an expert advisory council to continue to
advise the agency on ongoing updates and improvements to the Monitoring Plan. This advisory
council should be made up of academics and nonprofit experts who are knowledgeable about
PFAS and the various types of media monitoring covered by the plan. The advisory council must
also include social science experts and environmental justice advocates who can address the
social impacts of PFAS pollution and how data can be best used by communities. An advisory
committee with community and scientific communication expertise will be instrumental in
assuring that MPCA is transparent in its work on PFAS. Improving upon efforts to convene
committees of stakeholders on climate change 3 or environmental justice, 4 this PFAS advisory
council must be representative of expertise in public participation, the robust and independent
science, and lessons learned from PFAS policy in other parts of the country. The advisory council
should not be made up of permitted facility representatives who have already had ample input
into the Draft Plan. Although MPCA can and will continue to hear from “stakeholders” on their
views on monitoring for PFAS, regulated entities should be allowed to make submissions to the
advisory council but not have a vote or ability to stop the advisory council from taking any
action. 5 This will avoid an obvious conflict of interest that MEPA sought to avoid.
MPCA should also consider relying on the advisory council for expertise necessary to identify
data gaps, which when identified may require regulatory responses that go beyond voluntary
monitoring under the Monitoring Plan. By including academics and advocates that are expert in
PFAS science, as well as community members that are expert in the environmental injustices they
face, the advisory council could be a model example of what the Legislature demanded of state
agencies in our bedrock environmental policy law.
1 At

subdivisions 2(4) and 2(8).
subdivision 2(6).
3 Press Release, Governor Walz Establishes Climate Change Subcabinet, Dec. 2, 2019,
https://mn.gov/governor/news/?id=1055-412110 (discussing “the Governor’s Advisory
Council on Climate Change”).
4 MPCA Environmental Justice Advisory Group, https://www.pca.state.mn.us/aboutmpca/mpca-environmental-justice-advisory-group (last visited Jan. 21, 2022).
5 This type of exclusion is consistent with other technical expert bodies such as FDA’s Tobacco
Products Scientific Advisory Committee and the Intergovernmental Panel on Climate Change.
See Food and Drug Administration, Tobacco Products, Scientific Advisory Committee, Nov. 12,
2019, https://www.fda.gov/advisory-committees/committees-and-meetingmaterials/tobacco-products-scientific-advisory-committee (TPSAC only includes the regulated
industry as non-voting participants: “In addition to the voting members, the Committee shall
include 3 non-voting members who are identified with industry interests.”); IPCC Structure,
https://www.ipcc.ch/about/structure/ (last visited Jan. 21, 2022).
2 At
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a. MPCA Must Test for More PFAS
We commend the Draft Plan for starting with a comprehensive definition of PFAS. However, in
order to be consistent with that broad definition, the Draft Plan should require that testing include
all PFAS for which there is an accurate test.
As MPCA knows, any attempt to test for only a few PFAS chemicals will be meaningless due to
the ability of PFAS to simply be replaced with another PFAS chemical with similar structure,
function, and potential for harm. 6 The experience with PFOA and GenX illustrates this issue. Until
around 2006, PFOA was widely used in the manufacture of polytetrafluoroethylene (PTFE) and
some other fluoropolymers, which are subsequently used to make consumer products. However,
PFOA has been linked to adverse health effects including cancer in people and to reduced
effectiveness of childhood vaccines at very low levels of exposure. 7 In 2006 EPA brokered a
voluntary agreement with DuPont, 3M and other producers to phase out the use of PFOA and
related PFAS. In 2013, DuPont (now Chemours) introduced GenX as a replacement for PFOA in
the production of fluoropolymers. 8 In 2020 the EPA’s toxicity assessments of GenX found similar
adverse health effects to those from PFOA. 9 Meanwhile, people were exposed to GenX for years.
While there is currently a Minnesota health-based value for PFOA, 10 there is currently no such
advisory for GenX.
Additionally, while PFAS display a wide range of environmental and health hazards, each PFAS
shares a structural feature that results in a resistance to environmental and metabolic
degradation: the strength of the carbon-fluorine bond that forms the backbone of each molecule. 11
Arlene Blum, Mamta Behl, Linda Birnbaum, Miriam L Diamond, Allison Phillips, Veena
Singla, Nisha S Sipes, Heather M Stapleton, & Marta Venier, Organophosphate Ester Flame
Retardants: Are They a Regrettable Substitution for Polybrominated Diphenyl Ethers?, ENVIRON SCI
TECHNOL LETT. 2019 Nov 12;6(11):638-649 (2019), available at
https://pubmed.ncbi.nlm.nih.gov/32494578/; see also Linda Birnbaum, Betsy Southerland, and
Robert Sussman, EPA must protect public health by regulating PFAS as a class, THE HILL, (July 30,
2021) https://thehill.com/opinion/energy-environment/565528-epa-must-protect-publichealth-by-regulating-pfas-as-a-class.
7 Philippe Grandjean and Richard Clapp, Perfluorinated Alkyl Substances: Emerging Insights Into
Health Risks, SAGE JOURNALS, (June 17, 2015)
https://journals.sagepub.com/doi/abs/10.1177/1048291115590506.
8 BUSINESS & HUMAN RIGHTS RESOURCE CENTRE, Dupont lawsuits (re PFOA pollution in
USA), https://www.business-humanrights.org/en/latest-news/dupont-lawsuits-re-pfoapollution-in-usa/ (Last visited Sept. 20, 2021).
9 U.S. Envtl. Protection Agency, GenX Toxicity Assessments Documents,
https://www.epa.gov/pfas/genx-toxicity-assessments-documents (Last updated Apr. 8, 2021).
10 MINN. POLLUTION CONTROL AGENCY, What is Minnesota doing about PFAS?,
https://www.pca.state.mn.us/waste/what-minnesota-doing-about-pfas (Last Visited Jan. 20,
2022).
11 Ian T. Cousins, et. al., The high persistence of PFAS is sufficient for their management as a chemical
class, DOI: 10.1039/D0EM00355G (PERSPECTIVE) ENVIRON. SCI.: PROCESSES IMPACTS, 2020, 22,
2307-2312, https://pubs.rsc.org/en/content/articlehtml/2020/em/d0em00355g.
6
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This environmental persistence heightens the probability of widespread and long-lasting adverse
effects. 12 Even if persistent chemicals are currently present at low concentrations, or do not yet
exceed any regulatory thresholds, they remain in the environment and may continue to cause
harmful effects. 13
Therefore, testing for more than PFOS is necessary because the persistence of each PFAS chemical
has the potential for known and unknown adverse effects. Only by having a full accounting of
the problem will MPCA be able to engage the public and policymakers in the serious business of
managing the PFAS already in the environment.
b. MPCA’s Monitoring Plan must call for total organic fluorine testing
In addition to testing for individual PFAS, the monitoring plan should also require testing that
would capture the sum total of all PFAS in various tested media. MPCA should use a Total
Organic Fluorine test (TOF), the gold standard for testing PFAS.
The analytical chemistry tools used to study and quantify PFAS have evolved to meet the new
demands presented by this large class of chemicals. EPA currently states that there are 12,039
PFAS. 14 Previous tests only measured a limited set of targeted chemicals and precursors,
generally failing to identify many PFAS compounds and the full extent of PFAS contamination.
In contrast, a TOF shows the total concentration of fluorine, which is indicative of the amount of
PFAS, and which is necessary to adequately assess the environmental impact of PFAS
contamination. 15 The large number of chemicals in the PFAS class spark the need to screen for all
PFAS without quantifying the individual constituents.
A TOF aims to reveal the presence of unidentified PFAS, which will help MPCA understand the
total extent of its PFAS contamination. Without quantifying the overall amount of contamination,
testing only for a small number of PFAS risks minimizing the actual harm of toxic forever
chemicals already in the environment.
3. The Monitoring Plan must be strengthened to avoid gaming testing requirements and
to create the best data set possible
One reason to establish and rely upon an advisory council with no industry conflicts of interest
is to ensure that the Monitoring Plan does not ultimately lead to a data set full of gaps and false
negatives. Recent research demonstrates that “[i]ntermittent monitoring of environmental

12 Ian

T. Cousins, et.al., Why is high persistence alone a major cause of concern?, DOI:
10.1039/C8EM00515J (Perspective) Environ. Sci.: Processes Impacts, 2019, 21, 781-792,
https://pubs.rsc.org/en/content/articlehtml/2019/em/c8em00515j.
13 Id.
14 PFAS Master List of PFAS Substances, https://comptox.epa.gov/dashboard/chemicallists/pfasmaster (last visited Jan. 21, 2022).
15 Lloyd J Winchell et. al., Analyses of per and polyfluoroalkyl substances (PFAS) through the urban
water cycle: Toward achieving an integrated analytical workflow across aqueous, solid, and gaseous
matrices in water and wastewater treatment, (June 20, 2021)
https://www.sciencedirect.com/science/article/pii/S0048969721003235.
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standards may induce strategic changes in polluting activities.” 16 Indeed, researchers have
demonstrated that air monitors are more likely to be taken offline on days of announced EPA
testing, and local governments are incentivized to depress pollution on monitoring days while
allowing increased pollution on non-monitoring days. 17 Regulated facilities have even stronger
incentives to report good numbers and avoid increased compliance costs.
a. Obtaining the best possible air monitoring data
Regarding the Draft Plan’s outline of air monitoring requirements, facilities that are only expected
to conduct one or two stack tests at a preordained date are strongly incentivized to minimize the
PFAS emitted during those tests.
It is beyond question that garbage incinerators in Minnesota can get wildly different pollution
readings based on what they allow to be burned on the day of testing. Indeed, the Hennepin
Energy Recovery Center (HERC), the largest garbage burner in Minnesota, “failed and registered
distressingly high numbers” on its first air quality test—leading some to believe that someone
intentionally burned a large quantity of batteries to create a bad result. 18 Leaving aside the
accusation that those who oppose garbage burning would intentionally make the pollution from
the facility more toxic, this admission by “the face of HERC” 19 that a few batteries can make its
emissions far more poisonous goes both ways: on days that HERC and other garbage burners
know they are set to do stack tests it is fully within their control whether or not they send PFASheavy trash into the incinerator, or whether they instead choose to burn something cleaner to
avoid getting a bad result. It is also concerning that a mass-balance/emission-factor approach to
monitoring air emissions of PFAS can only hope to measure known PFAS inputs, and even
MPCA’s own materials admit that products labeled as PFAS-free may indeed contain different
forms of PFAS than those claimed to be absent. 20 While some industrial PFAS users may be able
to reach accurate estimates using the monitoring techniques proposed, there is reason to believe
that without spot-checks and environmental testing the Monitoring Plan will lead to
underreporting of actual emissions.
Ultimately the only way to overcome gaming of air monitoring may be to require continuous
testing of emissions for PFAS, but to the extent that that testing is not yet technologically available
Yongchen Zou, Unwatched Pollution: The Effect of Intermittent Monitoring on Air Quality
(Jan. 2021),
https://static1.squarespace.com/static/56034c20e4b047f1e0c1bfca/t/603afc5c6607da3e6764017
5/1614478432535/monitor_zou_202101.pdf
17 Daniel Raimi, Cracking the Case of the Vanishing Air Pollution Data, with Eric Zou, RESOURCES
RADIO, Aug. 31, 2021, https://www.resources.org/resources-radio/cracking-the-case-of-thevanishing-air-pollution-data-with-eric-zou/
18 Caleb Hannan, Minneapolis gets trashed, POLITICOMAGAZINE, Aug. 20, 2015,
https://www.politico.com/magazine/story/2015/08/minneapolis-trash-incinerator-121570/.
19 See id.
20 MPCA, Firefighting Foam Use and Disposal (Feb. 2021),
https://www.pca.state.mn.us/sites/default/files/w-hw4-17.pdf (“Note: Class B foam
concentrates marketed or labeled as ‘PFOS and/or PFOA free’ may still contain intentionallyadded PFAS and may not be fluorine-free.”).
16 Eric
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MPCA should rely on an unbiased advisory council to establish the best practices for testing. It
should be MPCA and the advisory council’s stated goal to avoid individual tests that are not
reflective of the amount of PFAS emitted on average throughout the life of an emissions source.
If testing cannot be done continuously, or randomly and unannounced, MPCA must establish a
standard for sampling and monitoring inputs to assure that facilities cannot change the mix of
their emissions in preparation for a known test date.
b. Obtaining the best possible wastewater monitoring data
The Draft Plan also fails to fully address the issue of PFAS contamination of wastewater. Testing
only industrial pre-treatment influent in a small number of wastewater treatment plants is likely
to conceal the real dangers posed by PFAS in wastewater effluent, which is continuously
discharging PFAS to public waters. Considering the relatively low cost of monitoring wastewater,
the Monitoring Plan should require testing all effluent and all wastewater treatment plants. 21
Landfill leachate containing PFAS is a major source of ground water and surface water
contamination. 22 It is an established problem that landfills place PFAS-laden leachate into local
water treatment plants that have no way to effectively remove PFAS. 23
It is not enough to say that the amount of PFAS in the influent may be related to the amount in
the effluent because the effluent often has more PFAS than the influent. 24 MPCA is able to test for
effluent as evidenced by the fact that some waste water systems in the state appear to already be
capable of this. 25 As discussed above, it would be logical to begin by requiring TOF tests for
wastewater effluent, and then adding chemical-specific monitoring as appropriate to identify
upstream sources of particular chemicals.
c. MPCA’s Plan must require stacked testing
The Draft Plan seeks to make testing manageable by only requiring one discharge source to be
tested per facility, however this could miss a large source of PFAS if the agency misjudges the
most likely media to be contaminated with PFAS at that site. Stacked testing could help prevent
false negatives and therefore ensure proper data to provide for proper analysis. Garbage in,
garbage out—to the extent that the agency’s goal is to “provide the initial understanding of PFAS
presence (a necessary step to supporting pollution prevention) and identify scenarios where

Draft Plan at 4 (noting costs of $300 to $500 per sample).
E.A. Crunden, Toxic PFAS waste that lasts ’forever’ poses financial, logistical challenges for landfills,
WasteDive, (Oct. 19, 2020) https://www.wastedive.com/news/pfas-forever-chemicals-wastedisposal-landfill-leachate/587042/.
23 Id.
24 Timothy L. Coggan et. al., An investigation into per- and polyfluoroalkyl substances (PFAS) in
nineteen Australian wastewater treatment plants (WWTPs), Heliyon (Aug. 2019)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6716228/.
25 MPCA, Wastewater data browser, https://www.pca.state.mn.us/data/wastewater-databrowser (selecting “parameter” there are more than a dozen “perfluoro…” options, which are
likely PFAS chemicals under MPCA’s comprehensive definition) (last visited Jan. 21, 2022).
21
22
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immediate measures to protect human health and the environment are necessary” 26 it cannot
simply assume that many known PFAS discharges are insignificant because they may not be the
most-contaminated media coming from a site. PFAS are an urgent problem and MPCA doesn’t
have time for a Monitoring Plan plagued by false negatives.
It is also unclear whether MPCA will succeed in choosing the correct media to test. The Draft Plan
says that “programs are coordinating monitoring requests in order to focus the monitoring in the
area that is likely to be the most significant vector of PFAS release to the environment or the most
likely to support source reduction activities.” The “or” in that sentence contains multitudes. Is it
actually the case that the agency knows enough at this point both to determine the “most
significant” vectors and to discount monitoring those most significant vectors if there is a more
addressable source reduction target? Both identifying pollution sources and opportunities for
source reduction are important, but sacrificing the former for the latter appears to be a losing
proposition if it means that MPCA will come out of this process with a data set that misses large
amounts of PFAS emissions. Moreover, PFAS that are “less significant” are still nonetheless
significant and toxic, and might have unique problems requiring their monitoring—data from an
EPA study show that 95 percent of PFAS emitted to the air travel more than 150 kilometers from
the emissions source, 27 meaning that even “less significant” air emissions are nearly impossible
to remediate and address once they have been sent out into the landscape.
Available evidence demonstrates that PFAS contamination can be emitted in numerous ways
from the same site. For example, while a military base or airport may indeed emit the most PFAS
from stormwater discharge, that in no way minimizes the groundwater contamination that occurs
because of the exact same pollution source. This is because PFAS contaminated groundwater may
indeed be more relevant and important as it is often a source for drinking water. MPCA must
reconsider its proposal in the Draft Plan to not fully test for all known discharges of PFAS from
sites that are known to be handling and emitting PFAS to the environment.
4. MPCA’s Monitoring Plan must include opportunities for feedback and information
gathering from impacted communities
Many parts of the Draft Plan reference “stakeholders” as a distinct group apart from the general
public. The term appears to be used throughout the Draft Plan as a stand-in for regulated
permittees. For example: Air Program Plan “regulated stakeholders and the general public”;
Wastewater Program “the wastewater program used a stakeholder engagement process to
understand concerns and gain early input”; the Remediation program had a “stakeholder only”
meeting to brief stakeholders three weeks before conducting a “public meeting” on the same

Draft Plan at 1.
D’Ambro, E., H. Pye, J. Bash, J. Boyer, C. Allen, C. Efstathiou, R. Gilliam, L. Reynolds, K.
Talgo, AND B. Murphy. Characterizing the air emissions, transport, and deposition of per- and
polyfluoroalkyl substances from a fluoropolymer manufacturing facility. International Journal
of Environmental Science and Technology. Springer, Heidelburg, Germany, 55(2):862-870,
(2021), https://doi.org/10.1021/acs.est.0c06580 available at
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=350614&Lab=CEMM.
26
27
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information 28, Remediation also referred to “stakeholders” as those who are remediating their
own pollution under the Draft Plan 29; Solid Waste and Hazardous Waste Plan refers to numerous
engagements with “stakeholders” and only describes stakeholder contacts with facilities, national
waste industry groups, and landfill operators 30; and the Industrial Stormwater Program Plan
refers to “stakeholders and the public” but only speaks of engaging with stakeholders and not
the public. 31 While the agency is free to consider the perspectives of permittees, its duty is to the
people of Minnesota. Protecting the environment should not be limited to only options that are
authorized by permittees. As the Draft Plan makes abundantly clear, the agency has ample legal
authority to compel permittees to do additional monitoring to protect human health and the
environment from these dangerous pollutants. Overreliance on voluntary compliance may lead
to a Monitoring Plan that fails to create a complete data set and conceals important information
from the concerned impacted public.
Rather than limiting agency-sought feedback to that of “stakeholders” with an interest in
minimizing their own liability and costs of compliance, MPCA should now collaborate with
genuine stakeholders who represent the interests of the most impacted communities in the state.
For example, Duluth for Clean Water, 32 the Minnesota Environmental Justice Table, 33 the Task
Force members for the Northside and Southside Green Zones in Minneapolis, 34 the Center for
Earth, Energy and Democracy, 35 and numerous community groups in the East Phillips
neighborhood 36 are active community-representative and environmental-justice leaders in areas
that are undoubtedly disproportionately impacted by pollution, including PFAS exposure.
Indeed, MPCA has a list of relevant environmental justice organizations on its dedicated
environmental justice site, indicating it knows who to reach out to in order to create meaningful
connections. 37

See MPCA PFAS monitoring plan https://www.pca.state.mn.us/waste/mpca-pfasmonitoring-plan (last visited Jan. 21, 2022); see also Draft Plan at 26 (referring to stakeholders in
explaining why the Remediation staff are not finalizing a guidance document that was a “shortterm” priority in the PFAS Blueprint).
29 Draft Plan at 26; see also id. (describing a “stakeholder advisory group” that will have a say in
guidance that is germane to their own pollution remediation).
30 Draft Plan at 15.
31 Draft Plan at 21.
32 Duluth for Clean Water https://www.duluthforcleanwater.org/ (last visited Jan. 21, 2022).
33 Minnesota Environmental Justice Table, Facebook, https://touch.facebook.com/mnejtable/
(last visited Jan. 21, 2022).
34 See Northside Green Zone Task Force, Meeting Notes, Sept. 3, 2020,
https://lims.minneapolismn.gov/Download/CommitteeReport/1405/NGZ_20200903_minute
s.pdf (listing Task Force members for Northside Green Zone).
35 Center for Earth, Energy and Democracy http://ceed.org/ (last visited Jan. 21, 2022).
36 See, e.g., East Philips Neighborhood Institute – Indoor Urban Farm,
https://www.eastphillipsneighborhoodinstitute.org/ (last visited Jan. 21, 2022).
37 See MPCA and environmental justice, https://www.pca.state.mn.us/about-mpca/mpca-andenvironmental-justice (listing seven organizations at the bottom of the page) (last visited Jan. 21,
2022).
28
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Furthermore, Native-led organizations and tribal nations would likely have great insight into the
needs for transparent and open communication of potential dangers and monitoring results that
would be relevant to their constituencies. 38 Under Minn. Stat. § 10.65, Subd. 3, MPCA must
consult with tribes regularly, but the Draft Plan makes no mentions of how the agency has
consulted with them as opposed to the “stakeholders.” To the extent that MPCA has not fully
consulted with tribal contacts regarding its Draft Plan it should suspend any plans to finalize the
Monitoring Plan until it has done so.
5. Monitoring results must be made publicly available in accessible online formats
The public has a significant interest in MPCA’s PFAS testing results. Publicly released results
both engage citizens and encourage legitimate decision-making through transparent means. As
such, it is troubling that the Draft Plan does not name specific facilities that would have to
undergo heightened testing (i.e., stack testing within the air monitoring plan) and there is reason
to believe that the agency is not going to immediately publish the data it receives. The fact that
the Draft Plan relies upon research on PFAS land application that includes data on anonymous
participating facilities 39 is another troubling data gap that will not inspire public confidence in
the ultimate results. It would be best to immediately publish all data received to an open database
that is easy for the public to both understand and access.
Transparency ensures legitimacy in the process of establishing how dire the PFAS picture is for
Minnesotans. The availability of, and ease of access by the public to, information held by the
government, as well as the ability to observe or become informed about regulatory decisionmaking facilitates fully articulated agency decisions. This is because the general public has a
significant interest in any action bearing on government misconduct. Simply put, increasing
public access and enables better public participation.
Preferably, the data would be visualized in a map that would allow the public to view PFAS
sources by location and see the testing data develop at permitted locations over time. By
providing the data in progress MPCA could save significant time and resources by getting
ongoing public feedback and increasing the amount of testing based on identified gaps brought
up by members of the public and advocates.
6. Conclusion
While MPCA has worked with its existing permittees and “stakeholders” in developing the
Draft Plan, it is important that the agency continuously seek out the input of the Minnesotan
public and advocacy organizations that have developed an expertise in toxics and waste issues.
As such, we strongly suggest that MPCA comply with MEPA and create and advisory
committee that can continuously improve upon the Monitoring Plan as information develops.
This Monitoring Plan is a great opportunity for the agency to coordinate with experts,
community representatives, and advocates from around the country to protect Minnesotans
from an identified but poorly-understood threat. Only monitoring a limited subset of PFAS

38 See

id. (listing tribal contacts that MPCA liaises on for certain permits).
Draft Plan at 11 (“A number of municipal WWTPs are anonymously providing biosolids
samples for the project.”).

39
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discharges will greatly underestimate the problem, and failing to transparently share all
available data with the public will undercut the goal of increasing the public’s understanding.
MPCA can achieve its goals through better inclusion and transparency, while still taking
feedback from stakeholders outside of the advisory council context.
MPCA’s Draft Plan is a necessary first step, yet MPCA must take further action to fully address
PFAS contamination in Minnesota.
Hudson B. Kingston
Litigation and Policy Attorney
Public Employees for Environmental Responsibility (PEER)
962 Wayne Ave., Suite 610, Silver Spring, MD 20910
Tel: (202) 265-7337
hkingston@peer.org
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SPECIALIZED ENVIRONMENTAL TECHNOLOGIES, INC.

January 21, 2022

To whom it may concern,
Specialized Environmental Technologies (“SET”) appreciates the opportunity
to provide comments on MPCA’s draft PFAS Monitoring Plan. As the leading
composting company in the Midwest, SET has invested significant time and
resources in emerging technologies and environmental concerns since its
inception. By supporting the STA testing program, educational outreach
programs, the development of standardized operating procedures and
permitting equity within our industry, we have gone to great lengths to help the
MPCA expand composting in MN and protect the environment. While we
agree that more testing should be done to understand PFAS levels in the
environment, the need for this action is not unknown nor is it a new issue.
PFAS was recognized as a danger to the environment over 40 years ago. Even
though the negative impact on the environment and human health was
identified in corporate studies, the manufacturing, sale and use of PFAS, the
“forever” chemical, continued and continues to this day.
SET believes the current ongoing use of PFAS may eventually render some of
the proposed strategies of the draft monitoring plan irrelevant or actually
damaging to the current success of SSOM composting in Minnesota. To this
end, SET would like to share several concerns with the draft PFAS monitoring
plan rollout by the MPCA.
While SET agrees that forever chemicals need to be addressed and studied, it
would seem that the role out of the draft monitoring plan would be counter
intuitive to the State for waste reduction goals if significant changes occur to
current or future permits due to regulation of end recipients. The development
and implementation of policy parameters and operating requirements while
those chemicals are allowed to continue to be produced may prevent any
meaningful ambient level of PFAS at the sites to be established or mitigation
efforts to be successful. If any associated costs of required monitoring and
remedial efforts cannot be quantified, the specter of unknown costs will
greatly impact and possibly discourage the stakeholders of the current SSOM
collection programs and any possible expansion of it.
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To possibly prevent any negative scenarios, it may be useful for the MPCA to
focus the initial efforts on restricting the usage of products known to contain
PFAS. This approach has been proven effective by previous bans and allows
time to concentrate on pathways with the greatest impact to human health
exposure or the environment. This could prioritize high exposure areas and
products within a home first. It also should require producers to inform
consumers of products containing the potentially hazardous chemical so that
choices to purchase those products can be made prior to entering the waste
stream or environment. Increased product stewardship is an action plan that
should be strongly considered by the MPCA as the first priority.
Composting operations do not produce PFAS. SSOM & PBR Yard Waste
Compost facilities are recipients of many different organic materials that result
from human consumption and interactions which may contain PFAS. As we
have seen over the years, composters have very little control of the inputs to
their systems most of the time, due to volumes, seasonal timing and
contractual obligations. The use of educational outreach and facility
contamination standards have improved this ongoing issue but lack of
restrictions to address the PFAS crisis will make it difficult to completely
remediate the concerns.
The potential regulation or enforcement from incomplete data derived by
voluntary monitoring and reporting could also have major unintended impacts
on generators of these organic wastes. The unknown cost of testing and
possible future water management requirements may force the current SSOM
composters to adjust for the increased operating costs or significantly reduce
and refuse some organic feedstock due to the high projected costs to manage
PFAS. The potential liability to the generators also becomes a major concern
along with the reduction of organic materials that could result in the need to
divert those materials to landfills or other means of disposal in the future.
SET agrees with and supports the MNCC position on the PFAS issue.
“Testing priorities should directly tie to the goal to reduce human exposure
points and pathways that have the greatest effect on human health and our
environment. High exposure points to prioritize include carpeting, furniture,
clothing, and consumer products. Reducing and restricting the usage of PFAS
chemicals should be the utmost priority”. Composters receive feed stock from
these homes and their yards. This feedstock consists of food, compostable
food packaging and residential yard waste which has been banned from
disposal in landfills. Many of these feedstocks are made up of commercial
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products or commercial processes that are regulated and legal or can just be
found in nature. SET has little control of the make-up of this feedstock.
SET has several concerns about the draft PFAS Monitoring Plan and potential
outcomes based on actions proposed in the plan. These include:
Testing of finished compost that is also discussed in the plan as part of the
testing process could also be problematic for many reasons. Atmospheric
deposition or other avenues of PFAS contamination could affect not only
compost products, but many other soil management practices around the state
as well.
Unfortunately the proposed implementation of the testing and associated
regulation comes at a time when SSOM and PBR permitted compost facilities
are competing in an industry that does not regulate all producers of compost
equally. To insure the success of any program and address any role in compost
related PFAS issue, the MPCA must reasonably address and rectify current non
regulation of those sites accepting yard and tree waste along with other organic
inputs and sold under the term compost, unburdened by the PFAS monitoring
and mitigation efforts.
The MERLA discussion in Appendix E is highly concerning to SET and the
composting industry as a whole. PFAS is a pre composting/disposal generator
issue. Composters and disposal facilities do not produce PFAS. While it is
reasonable for these facilities to assist in the PFAS monitoring program, any
mitigation efforts must take place before involving the compost/disposal
facilities and should be the cost of the generator/producer. Any remediation
actions or responsibility as discussed in the Appendix E are not and cannot be
the financial responsibility of the composting operations.
As the MNCC has pointed out, “compost facilities are an end-of-life facility
that has little control of the materials they receive. Compost facilities care for
the environment and human health and work within all regulatory
requirements to be good stewards of the environment. Restricting PFAS usage
should be prioritized to help reduce PFAS in our environment.”
SET strongly encourages the MPCA to re-evaluate the approach in PFAS
monitoring across the waste industry and ask the legislature to put together a
plan for funding and research into the current issues instead of passing costs
onto private industry. A more in depth independent unbiased and anonymous
study of PFAS at compost sites may be a much better approach than the
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current method of monitoring proposed if the MPCA wants to truly support
composting efforts in the State. The MPCA must also look at the ripple effects
to current programs in place and future outlets for finished products if any
correlation of waste reduction and PFAS issues is inferred to be the cause of
said problems.
SET appreciates the opportunity to provide comments on the draft PFAS
Monitoring Plan and it is our hope that the agency takes pause to consider the
possible negative impacts or misconceptions involving an early role out and
enforcement of the draft plans components. Please let SET know if we can
participate in additional policy input. There are many proposed actions in this
plan which will dictate the scope of our facility growth and operation.
Sincerely,
Ryan Tritz, Kevin Nordby & Chuck Joswiak
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MINNETRISTA,MN 55375
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