Investigation of Per- and Polyfluoroalkyl Substances (PFAS)

In William P. Thompson Pond -Port Huron Township
Surface Water Sampling Update
April 2025

Per- and polyfluorinated alkyl substances (PFAS) are a very large class of man-made organic
chemicals that have been used in numerous industrial processes and consumer products for
over 60 years. Validated analytical methods are available for relatively few of the thousands of
compounds. Much of the environmental monitoring of PFAS in Michigan has focused on
measuring perfluorinated chemicals.

Many PFAS are persistent, some bioaccumulate in the environment, and several are toxic to
mammals and/or birds in laboratory tests. The toxicities of most PFAS have not been evaluated.
Two perfluorinated compounds; perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate
(PFOS), have been the subject of the most toxicological work and environmental monitoring.
Both compounds were manufactured intentionally, but they can also be generated as byproducts
when other fluorinated compounds break down. Many products containing PFOS and PFOA
were historically used in numerous industrial processes including metal plating, textile production
and treatment, and specialty paper production. Other PFAS chemicals are still widely used today
in industrial and consumer products. Industrial and domestic waste containing these compounds
can enter the environment through municipal or private waste treatment systems, stormwater
runoff, venting groundwater, or as atmospheric deposition via emissions. In addition, several
PFAS are key ingredients in Aqueous Film-Forming Foam (AFFF). These foams have been
used extensively in fire suppression training exercises at military bases nationwide as well as in
emergency firefighting. In recent years, PFAS have been detected in surface and groundwater
near many military facilities. Both PFOS and PFOA have been measured in surface waters
across the state, and PFOS has been detected in most fish tissue samples from Michigan waters
that have been analyzed for PFAS.

The Michigan Department of Environment, Great Lakes, and Energy (EGLE) has generated
Rule 57 surface water quality values for the protection of human health and aquatic life for
PFOS, PFOA, perfluorobutane sulfonate (PFBS), perfluorohexanesulphonic acid (PFHxS), and
perfluorononanoic acid (PFNA). The Rule 57 Water Quality Values (listed in nanograms per
liter which is equivalent to parts per trillion) are as follows:

Human Noncancer HNV Final Chronic Aquatic Final Acute
PFAS Value (HNV) (nondrinking) | Value (FCV) | Maximum Value | Value (FAV)

(drinking) (ng/L)* (ng/L) (ng/L) (AMV) (ng/L) (ng/L)
PFOS 11 12 140,000 780,000 1,600,000
PFOA 66 170 880,000 7,700,000 15,000,000
PFBS 8,300 670,000 24,000,000 120,000,000 240,000,000
PFHxS 59 210 - - -
PFNA 19 30 - - -

(-) Aquatic Life Values for PFHxS and PFNA are currently under development.

(*) nanograms per liter (ng/L) is equivalent to parts per trillion (ppt)

The Aquatic Maximum Value (AMV) is the highest concentration of a substance to which an aquatic community can
be exposed briefly without resulting in adverse effects, whereas the Final Chronic Value (FCV) is the highest
concentration of a substance to which an aquatic community can be exposed for a long period of time without
experiencing adverse effects. The Final Acute Value (FAV) is the value applied directly at the end of an effluent point
source for EGLE discharge permitting purposes.



In 2023, elevated concentrations of PFOS were observed in fish tissue samples collected from William P. Thompson
Pond as part of a Great Lakes Restoration Initiative grant EGLE received to assess contaminants in fish from water
bodies with youth fishing events near Environmental Justice areas. Due to the elevated PFOS levels, the Michigan
Department of Health and Human Services (MDHHS) notified the St. Clair County Health Department and Port Huron
Township that PFOS concentrations were at levels to trigger a Do Not Eat fish advisory for all fish species in the pond.
Appropriate signage was placed at the pond to inform the public.

The April 2025 sampling event was a follow up to the surface water sampling event conducted
in May 2024 and the objective was to expand the investigation area to determine possible
sources of PFAS to William P. Thompson Pond. For the results of the May 2024 sampling
event, see Investigation of Per- and Polyfluoroalkyl Substances (PFAS) In William P. Thompson
Pond — Port Huron Township and Kettlewell Pond and Two Unnamed Ponds — Fort Gratiot and
Kimball Townships Surface Water Sampling Update May 2024.

It should be noted that this area falls within the Eastern St. Clair County Area of Interest (AOI).
EGLE has been investigating elevated levels of PFAS in surface waters and soils throughout this
area, some of which has been tracked to historical land applications and composting of industrially
impacted biosolids and sludge residuals from PFAS use associated with paper industry.

Samples were collected in accordance with the EGLE Surface Water PFAS Sampling Guidance
document (EGLE 2022). Each sample was collected in two polypropylene (PP) bottles (certified
PFAS-free). All personnel handling sample bottles used nitrile gloved hands. Two sites were
randomly selected for a replicate sample, and two sites were randomly selected for a duplicate
sample. See Table 1, Figure 1, and Figure 2.

Sample locations 51-UTBK1-0040, 51-UTBK1-0010, and 51-STC-0030 underwent further
testing. At 51-UTBK1-0040, a sediment sample was collected and analyzed for polyfluoroalkyl
phosphoric acid diesters (diPAPs). Additional ambient surface water samples were collected at
all three locations and analyzed for diPAPs. DiPAPs are a type of PFAS used as an additive in
paper production to improve water and grease resistance. The samples were analyzed using a
modified Environmental Protection Agency (EPA) Method 537.1. See Table 2 and Table 3.

At sample locations 51-UTBK1-0040, 51-UTBK1-0010, and 51-STC-0030, additional ambient
surface water samples were collected and analyzed for total oxidizable precursor (TOP) assay
and branched and linear PFAS compounds. These surface water samples were analyzed using
a modified EPA Method 537.1. See Table 4 for results of branched and linear PFOS, PFOA, and
PFHxS. See Table 5 for the results of the TOP assay. The TOP assay is a screening tool used
for estimating the concentration of PFAS precursor chemicals present in samples. Most PFAS
precursor chemicals are unregulated and unable to be detected by conventional laboratory
methods, yet they may break down into detectable PFAS compounds over time in the
environment. The TOP assay uses chemical oxidation to break down all PFAS precursor
compounds in the sample into stable end-product perfluoroalkyl carboxylic acid (PFCA)
compounds that can be detected by conventional methods. The concentration of PFAS
precursor compounds can be estimated by subtracting the total PFCA concentration before
running the TOP assay (pre-treatment) from the total PFCA concentration after running the TOP
assay (post-treatment).

All samples collected in Table 1 were delivered to the EGLE Environmental Laboratory within
the required holding period for surface water PFAS samples. Samples were analyzed for
selected PFAS, as described in the Quality Assurance Project Plan (QAPP) (EGLE 2022) and
listed in Table 6.


https://www.michigan.gov/pfasresponse/-/media/Project/Websites/PFAS-Response/Investigations/St-Clair-County/Eastern-SCC-AOI/2024-05-Wm-P-Thompson.pdf
https://www.michigan.gov/pfasresponse/-/media/Project/Websites/PFAS-Response/Investigations/St-Clair-County/Eastern-SCC-AOI/2024-05-Wm-P-Thompson.pdf
https://www.michigan.gov/pfasresponse/-/media/Project/Websites/PFAS-Response/Investigations/St-Clair-County/Eastern-SCC-AOI/2024-05-Wm-P-Thompson.pdf
https://www.michigan.gov/pfasresponse/investigations/sites-aoi/st-clair-county/eastern-st-clair-county-aoi

Samples collected in Table 2, 3, 4, and 5 were mailed to the Eurofins Cleveland Laboratory within
the required holding period for surface water and sediment PFAS samples. Samples were analyzed
for the PFAS listed in Table 7 and Table 8.
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Table 1. PFOS, PFOA, PFBS, PFHxS, and PFNA concentrations in surface water samples
collected at locations in and around William P. Thompson Pond in Port Huron Township in April

2025. Concentrations exceeding the Rule 57 HNV (nondrinking) are in bold and italicized.

Sample ID | Sample Location Latitude | Longitude | PFOS | PFOA | PFBS | PFHxS | PFNA
Description (ng/L) | (ng/L) | (ng/L) | (ng/L) (ngl/L)

51-BWD- Baldwin Drain at Range Road | 42.98976 | -82.5036 4.6 51 5.3 29 44

0010

51-BWD- Baldwin Drain at West Water | 42.99464 | -82.5047 44 78 6.5 34 7.3

0020 Street

51-BWD- Baldwin Drain at Charmwood | 42.99642 | -82.5096 4 63 74 3.2 3.2

0040 Drive

51-PRD- Price Drain at Michigan Road | 42.98576 | -82.4835 34 87 11 29 0.8

0020

51-PRD- Price Drain at Alger Road 42.987 -82.4859 2.8 84 9.1 3 1.3

0030

51-PRD- Price Drain at Beach Road 4299014 | -82.4888 34 96 6.2 3 1.3

0040

51-PRD- Price Drain at West Water 42.99489 | -82.4958 3.2 130 6.9 3.3 1.8

0050 Street

51-PRD- Price Drain at Range Road 43.00109 | -82.5039 3.1 28 8.7 3 <2.0

0070

51-PRD- Price Drain at Fanone Drive 43.00185 | -82.5071 3 10 7 26 <2.0

0080

51-PRD- Price Drain at South 43.00184 | -82.5116 4.2 12 9 3.1 <2.0

0090 Charmwood Drive

51-PRD- Duplicate sample: Price Drain | 43.00184 | -82.5116 44 12 8.6 3.2 <2.0

0090D at South Charmwood Drive

51-PRD- Price Drain at Nokomis Trail 43.00147 | -82.5171 5 12 84 41 <2.0

0100

51-PRD- Price Drain at Iroquois Trail 43.00132 | -82.5213 4.5 8.9 9.5 4.9 <2.0

0110

51-STC- Stocks Creek at Lewis Drive 42.98326 | -82.469 9.3 a7 5.7 3.1 14

0030

51-STC- Stocks Creek at Pine Needle | 42.98089 | -82.4766 71 38 55 2.7 1.1

0060 Circle

51-STC- Stocks Creek at Herber Drive | 42.98057 | -82.4814 7.3 31 4.1 1.9 <2.0

0070

51-STC- Stocks Creek at Alger Road 42.98056 | -82.4847 8.5 30 3.9 2 1.8

0100

51-STC- Stocks Creek at Beach Road | 42.98271 | -82.4883 71 29 3.6 14 21

0110

51-UTBK1- | Unnamed drainage ditch at 4297384 | -82.473 56 110 5 25 74

0010 Business I-69

51-UTBK1- | Unnamed drainage ditch at 4297196 | -82.483 130 120 6.8 3.3 12

0020 Michigan Road

51-UTBK1- | Unnamed drainage ditch at 42.97561 | -82.4929 130 19 4 1.3 24

0040 Partridge Road
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51-UPP- Unnamed Pond at Range 4297775 | -82.5019 * * * * *
0010 Road

51-SRD1- | Smith Road Ditch #1 at Smith | 42.97575 | -82.5149 * * * * *
0010 Road

00-FB- Field Blank - - <2.0 <2.0 <2.0 <2.0 <2.0
0010

00-TB- Trip Blank Provided by EGLE | - - <2.0 <2.0 <2.0 <2.0 <2.0
0010 Laboratory

(*) Did not sample at this location for reasons of no access.

Table 2. diPAP concentrations in a sediment sample collected in Port Huron Township in April
2025. At this time, EGLE does not have criteria for PFAS in sediment.

Sample ID Sample Location Latitude Longitude @ 6:2 diPAP 8:2 diPAP 10:2 diPAP
Description (ng/Kg)* (ng/Kg)* (ng/Kg)*

51-UTBK1- | Unnamed drainage ditch at | 42.975606 | -82.4929 <0.82 <0.82 <2.0

0040 Partridge Road

(*) micrograms per kilogram (ug/Kg) is equivalent to parts per billion (ppb)

Table 3. diPAP concentrations in surface water samples collected in Port Huron Township in April
2025. At this time, EGLE does not have criteria for diPAPs in surface water.

Sample ID Sample Location Latitude Longitude 6:2 diPAP | 8:2 diPAP 10:2 diPAP
Description (ng/L) (ng/L) (ng/L)

51-UTBK1- | Unnamed drainage ditch

0040 at Partridge Road 42.975 606 -82.492935 <1.7 <1.7 <1.7

51-UTBK1- | Unnamed drainage ditch

0010 at Business 1-69 42.973839 -82.473031 <1.8 <1.8 <1.8

S51-STC- | Stocks Creek atlewis | 45 983964 | .82.460019 | <1.7 <1.7 <1.7

0030 Drive

Table 4. Linear (L) and branched (B) concentrations of select PFAS in surface water samples

collected in Port Huron Township in April 2025.

Sample | Sample Latitude Longitude | L-PFOS | B- L- B-PFOA | L- B-

ID Location (ng/L) PFOS PFOA (ng/L) PFHxS | PFHxS
Description (ng/L) (ng/L) (ng/L) | (ng/L)

51- Unnamed 42.975606 | -82.49294 | 90 40 17 5.8 1.6 <1.7

UTBK1- | drainage ditch at

0040 Partridge Road

51- Unnamed 4297384 | -82.47303 | 38 24 90 3.5 23 <1.8

UTBK1- | drainage ditch at

0010 Business |-69

51- Stocks Creek at 4298326 | -82.46902 | 4.8 5 35 1.1 23 <1.7

STC-30

Lewis Drive



Table 5. TOP assay concentrations of select PFAS collected in Port Huron Township in April
2025.

Sample ID 51-UTBK1- | 51-UTBK1- 51-UTBK1- 51-UTBK1- 51-STC-0030 | 51-STC-0030
0040 0040 0010 0010

Sample Unnamed Unnamed Unnamed Unnamed Stocks Creek | Stocks Creek

Location drainage drainage drainage drainage at Lewis at Lewis

Description ditch at ditch at ditch at ditch at Drive Drive
Partridge Partridge Business [-69 | Business I-69
Road Road

Compound Pre- Post- Pre- Post- Pre- Post-
Treatment Treatment Treatment Treatment Treatment Treatment

PFBA (ng/L) <13 <13 30 35 17 23

PFPeA (ng/L) | <5.0 <5.0 46 67 29 38

PFHxA (ng/L) | 8.3 9.3 62 67 37 39

PFHpA (ng/L) | <5.0 <5.0 43 45 22 23

PFOA (ng/L) 23 30 87 96 40 42

PFNA (ng/L) <5.0 <5.0 8.8 9 <5.0 <5.0

PFDA (ng/L) <5.0 <5.0 7.7 7.5 <5.0 <5.0

Total PFCA 31 39 280 320 150 170

(ng/L)

Table 6. Per- and polyfluoroalkyl substances (PFAS) analyzed in surface water
Compound Abbreviation CAS #
Perfluorotetradecanoic acid PFTeA 376-06-7
Perfluorotridecanoic acid PFTriA 72629-94-8
Perfluorododecanoic acid PFDoA 307-55-1
Perfluoroundecanoic acid PFUNRA 2058-94-8
Perfluorodecanoic acid PFDA 335-76-2
Perfluorononanoic acid PFNA 375-95-1
Perfluorooctanoic acid PFOA 335-67-1
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorobutanoic acid PFBA 375-22-4
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluorononanesulfonic acid PFNS 68259-12-1
Perfluorooctanesulfonic acid PFOS 1763-23-1
Perfluoroheptanesulfonic acid PFHpS 375-92-8
Perfluorohexanesulfonic acid PFHxS 355-46-4
Perfluoropentanesulfonic acid PFPeS 2706-91-4
Perfluorobutanesulfonic acid PFBS 375-73-5
Perfluorooctanesulfonamide PFOSA 754-91-6
Fluorotelomer sulphonic acid 8:2 FTS 8:2 39108-34-4
Fluorotelomer sulphonic acid 6:2 FTS 6:2 27619-97-2
Fluorotelomer sulphonic acid 4:2 FTS 4:2 757124-72-4
2-N-Ethylperfluorooctanesulfonamidoacetic acid N-EtFOSAA 2991-50-6
2-N-Methylperfluorooctanesulfonamidoacetic acid N-MeFOSAA 2355-31-9
Hexafluoropropylene oxide dimer acid HFPO-DA 13252-13-6
11-chloroeicosafluoro-3 oxaundecane-1-sulfonic acid 11CI-PF30UdS 763051-92-9
9-chlorohexadecafluoro-3-oxanone1-sulfonic acid 9CI-PF30ONS 756426-58-1
4,8-dioxa-3H-perfluorononanoic acid ADONA 919005-14-4
Perfluoroethylcyclohexane sulfonate PFECHS 67584-42-3
Perfluorobutylsulfonamide PFBSA 30334-69-1
Perfluorohexanesulfonamide PFHxSA 41997-13-1
Fluorotelomer carboxylic acid 3:3 FTCA 3:3 356-02-5
Fluorotelomer carboxylic acid 5:3 FTCA5:3 914637-49-3
Fluorotelomer carboxylic acid 7:3 FTCA7:3 812-70-4




Table 7. Polyfluoroalkyl phosphoric acid diesters (diPAPs) analyzed in sediment and surface

water
Compound Abbreviation | CAS #
6:2 Fluorotelomer phosphate diester 6:2 diPAP 57677-95-9
8:2 Fluorotelomer phosphate diester 8:2 diPAP 678-41-1
10:2 Fluorotelomer phosphate diester 10:2 diPAP 1895-26-7

Table 8. Total oxidizable precursor (TOP) assay PFAS substances analyzed in surface water

Compound Abbreviation CAS #
Perfluorotetradecanoic acid PFTeA 376-06-7
Perfluorotridecanoic acid PFTriA 72629-94-8
Perfluorododecanoic acid PFDoA 307-55-1
Perfluoroundecanoic acid PFUnA 2058-94-8
Perfluorodecanoic acid PFDA 335-76-2
Perfluorononanoic acid PFENA 375-95-1
Perfluorooctanoic acid PFOA 335-67-1
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorobutanoic acid PFBA 375-22-4
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluorononanesulfonic acid PFENS 68259-12-1
Perfluorooctanesulfonic acid PFOS 1763-23-1
Perfluoroheptanesulfonic acid PFHpS 375-92-8
Perfluorohexanesulfonic acid PFHxS 355-46-4
Perfluoropentanesulfonic acid PFPeS 2706-91-4
Perfluorobutanesulfonic acid PFBS 375-73-5
Perfluorooctanesulfonamide PFOSA 754-91-6
Fluorotelomer sulphonic acid 8:2 FTS 8:2 39108-34-4
Fluorotelomer sulphonic acid 6:2 FTS 6:2 27619-97-2
Fluorotelomer sulphonic acid 4:2 FTS 4:2 757124-72-4
2-N-Ethylperfluorooctanesulfonamidoacetic acid N-EtFOSAA 2991-50-6
2-N-Methylperfluorooctanesulfonamidoacetic acid N-MeFOSAA 2355-31-9
Hexafluoropropylene oxide dimer acid HFPO-DA 13252-13-6
11-chloroeicosafluoro-3 oxaundecane-1-sulfonic acid 11CI-PF30UdS 763051-92-9
9-chlorohexadecafluoro-3-oxanone1-sulfonic acid 9CI-PF3ONS 756426-58-1
4,8-dioxa-3H-perfluorononanoic acid ADONA 919005-14-4
Perfluoroethylcyclohexane sulfonate PFECHS 67584-42-3
Perfluorobutylsulfonamide PFBSA 30334-69-1
Perfluorohexanesulfonamide PFHxSA 41997-13-1
Fluorotelomer carboxylic acid 3:3 FTCA 3:3 356-02-5
Fluorotelomer carboxylic acid 5:3 FTCA 5:3 914637-49-3
Fluorotelomer carboxylic acid 7:3 FTCAT:3 812-70-4
Perfluoropropanesulfonic acid PFPrS 423-41-6
Perfluoro (2-ethoxyethane) sulfonic acid PFEESA 113507-82-7
Nonafluoro-3,6-dioxaheptanoic acid NFDHA 151772-58-6
Perfluoro-4-methoxybutanoic acid PFMBA 863090-89-5
Perfluoro-3-methoxypropanoic acid PFMPA 377-73-1
N-ethylperfluorooctanesulfonamidoethanol NEtFOSE 1691-99-2
N-methylperfluorooctanesulfonamidoethanol NMeFOSE 24448-09-7
N-ethylperfluorooctanesulfonamide N-EtFOSA 1336-61-4
N-methylperfluorooctanesulfonamide N-MeFOSA 31506-32-8
Perfluorododecanesulfonic acid PFDoS 79780-39-5
Perfluoropropionic acid PFPrA 422-64-0
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Figure 1. Overview map of surface water PFOS concentrations (ng/L) at locations collected in
and around William P. Thompson Pond in Port Huron Township, Michigan in April 2025



| : 51-PRD-0080
.§.-|.'I g9 _12 12051 - Sl-PED-:JOT-:- -
gl,}.' oDy SIPRD-0100 Ee 78 S
1/ &
|II'II.l {-‘@
,'J';" siEwpoos0_03 9 % 2,_n:1 s
78 el e LI
e
@r=TUSTCL-0030 51 ?ﬁwm G&
O
stuuusTe1-oo20 4 0511'_3._. STC1.001 ¥ vgg’@
0 LSTCI-001 - s1-pro-odsg 84 %)
.;'- gym[m""n
% o HqE y
27 S P 51-5TC-0030
O 5-tsren0lo i 5227-:-0;10 38
stsroome_ 30 I—@srhoe
51-5TC-0070
8.4 3 ‘__t__m 0521-DR01-0010
. USTCL0050  51-UPR0010 @y,
36 OE1USTCL-0050 ® @51+R01-0010
LeTerTi0
g oI
M
L

©13-11
© 11-29

b

(@] -

29 - 51 N
- @ 51-8/
Techni-Com
e 87- 1400 A
Q&

Province of Ontario, Esri Canada, , TomTom, Garmin, 5 , GeoTechnologies, Inc, METI/MASA, USGS, EPY, NPS, US Census Bugsau, USDA, Uﬁéarh Canada

0 025 05 1 Miles Y Michigan_PFAS_Sites
I T I Y T T

Figure 2. Overview map of surface water PFOA concentrations (ng/L) at locations collected in
and around William P. Thompson Pond in Port Huron Township, Michigan in April 2025



