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Fish Contaminant Monitoring Program
Contaminants causing fish consumption advisories
PCB, mercury: Spatial variation and temporal trends

PFAS: introduction, levels, variation and trends

PFAS in Smelt: binational levels 2021-2024
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Fish Contaminant Monitoring in Ontario

Government of Ontario started ontario @
monitoring contaminants in fish
durlng the Iate 19605 Guide to Eating Ontario Fish

Use this guide, also referred to as the Guide to Eating Sportfish and Fish Guide, and interactive map to help
you identify and prepare the types and amounts of fish that are safe to eat, from more than 2,600 fishing

The Fish Contaminant Monitoring
Program was initiated in 1976 R
to provide advice on safe n—
consumption of Ontario's fish
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PCBs and mercury are the major drivers of Ontario’s
fish consumption advisories for Lake Superior and
Lake Huron

Lake Superior Lake Huron
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PCBs
Polychlorinated biphenyls



PCBs in Lake Trout: Spatial Variation (2020-2022)

Total PCB (ng/g)

1400

1200

1000

800

600

400

200

Lake Superior 2 %

Lake Superior

T

Lake Superior 3

H

Lake Superior 4 HE

Lake Superior 7 i

Lake Superior 8 -

Lake Superior 8a HI=

Lake Superior 9 §#H

Lake Superior 10 # H

1400

1200

1000

800

600

400

200

Some extreme values removed to trim scale on the Y-axis

Georgian Bay GB1 1

Georgian Bay GB2 ¥

Lake Huron

f

Georgian Bay GB3
Georgian Bay GB3a # #

Georgian Bay GB4 i -

|/ 5 fentiavant
| et

Lake Huron H1 &4

Lake Huron H2 f§fe=-

Lake Huron H3 #}

Lake Huron H4 |

North Channel NC2 §+

Lake Trout

“Do not eat” benchmarks

General population: >844 ng/g

Sensitive population: >211 ng/g

Sensitive population: People who are or may
become pregnant, and children under 15
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Total PCB (ng/g)
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Mercury




Mercury in Walleye: Spatial Variation (2020-2022)
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have improved
substantially
during the last
40-50 years

“Do not eat” benchmarks

General population: >1.8 ug/g
Sensitive population: >0.5 ug/g

Sensitive population: People who are or may
become pregnant, and children under 15
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PFAS
Per- and polyfluoroalkyl substances



PFAS Background

PFAS structure Example

Group of over 14,000 chemicals containing carbon-
fluorine bond, one of the strongest chemical bonds

According to one definition of PFAS, there could be
over 7 million compounds in the group

Fluorine

Known as “forever chemicals” due to persistence in the
environment

No known natural sources
Have lipid and water repellant properties

Primarily used in industrial and consumer products:
Agueous Fire Fighting Foam (AFFF), carpets, non-stick
cookware, food packaging (Teflon™), paper coatings
(foods), stain repellants (ScotchGard™, Stainmaster™).

The most studied PFAS are Perfluorooctanesulfonic acid
(PFOS) and Perfluorooctanoic acid (PFOA)

In Canada, PFOS (2006) and PFOA (2012) were
declared “toxic” under the Canadian Environmental
Protection Act

Neither PFOS or PFOA was manufactured in Canada Ontario



Monitoring of PFAS in Ontario fish
* Started in 2003; among the first worldwide

* Over 40 types of large-bodied fish from about

200 locations monitored KA
oo v " .:@. p
* Fish advisories issued for 63 locations in Ontario """ ..., v % ﬁ
* First PFAS advisories issued in 2011; among "'.-7}?(“5.355? '

the first jurisdictions worldwide
* Typically, local contamination issue
* First to issue PFAS advisories for Great Lakes ==
fish (in 2020) -
* Great Lakes advisories are mostly driven by
PCB/mercury
* moderate PFAS levels result in 11% of the Great
Lake advisories
* Typical PFAS sources for the Great Lakes: urban,
wastewater and diffuse

Some notable findings have been published

Do Not Eat Fish
from Lees Creek
Elevaled contaminans may pase a hoslth ik
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PFOS in Fish: Spatial Variation (2019-2022)

Species monitored
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For total PFAS monitored
General population: >560 ng/g
Sensitive population: >140 ng/g
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US-Wisconsin Lake Superior PFAS Smelt Advisory
2021

https://dnr.wisconsin.gov/newsroom/release/40496
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FOR IMMEDIATE RELEASE: 2021-01-15
Contact: Sean Strom, DNR Environmental Toxicologist
Sean.Strom(@wisconsin.gov or 608-220-4769

Elizabeth Goodsitt or Jennifer Miller, DHS Communications Specialists Social Media
DHSMedia@dhs.wisconsin.gov or 608-266-1683

Newsroom

NEW SMELT CONSUMPTION ADVISORY FOR LAKE SUPERIOR crents

ELEVATED LEVELS OF PFAS FOUND IN RAINBOW SMELT

Public Hearings and Meetings

Public Input Opportunities

Hearings and Meetings Archive




US-Michigan Lake Superior PFAS Smelt Advisory
2022

https://www.greatlakesnow.org/2022/03/pfas-advisory-lake-superior-rainbow-smelt/
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US Lakes Michigan and Huron PFAS Smelt Advisory
2023

https://www.greatlakesnow.org/2023/02/lakes-michigan-huron-pfas-tainted-smelt/
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Search




Ontario’s Rainbow Smelt PFAS monitoring

In 2013, Eastern Lake Erie Smelt
monitored

PFAS did not result in advisories more restrictive
than PCBs

36 locations monitored in 2019-2022.
Total of 184 composite samples analyzed.

18 locations in Lake Superior K SLEs

. . . B/ © \e=m
2 locations in the St. Marys River > e =

> I , ' @:‘.:r.‘;

7 locations in Lake Huron (North Channel, S T .

. . . = - *Q:-«?"T@”‘F:“
Georgian Bay, main basin) SR\

R e O

. . . @-»- 1 e O
2 locations in Lake Erie f 50 O
3 locations in Lake Ontario o e

4 inland locations
The samples were analyzed for a suite of

contaminants, including PFAS, mercury,
PCBs



PFOS in Smelt: Spatial Variation (2020-2022)

Rainbow Smelt

PFOS (ng/g)
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“Do not eat” benchmarks

For total PFAS monitored
General population: >200 ng/g
Sensitive population: >50 ng/g

Sensitive population: People who are or may
become pregnant, and children under 15

Ontario



US-Michigan Reported Lower Smelt PFAS Levels
2024

https://www.bridgemi.com/michigan-environment-watch/good-news-michigan-smelt-season-pfas-levels-lower-feared
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Good news for Michigan smelt season: PFAS levels
lower than feared




Great Lakes Cooperation Solved Smelt PFAS Mystery
2024

www.michigan.gov/egle/newsroom/mi-environment/2024/04/12/great-lakes-cooperation-helps-solve-pfas-in-smelt-mystery
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Great Lakes cooperation helps solve PFAS in smelt
mystery

April 12, 2024

In 2021, Wisconsin fish researchers identified a big mystery in a tiny fish. Sampling data from
rainbow smelt caught in Lake Superior showed unusually high levels of perfluorooctane
sulfonate (PFOS), a harmful chemical that is part of a group of compounds known as per- and
polyfluorinated substances (PFAS). As a result, both Wisconsin and Michigan notified the public
about this discovery and issued a Consumption Advisory which included the risks of eating
those fish too often.

F

Interference:
Taurodeoxycholic acid
(TDCA), a bile acid in
smelt, may inflate
branched-PFOS levels

Similar Traits: TDCA and
branched-PFOS have
similar molecular mass
and sulfonate groups

New Findings:
Michigan's new method
found low branched-
PFOS, confirming bile
acid interference.



US-Minnesota Lake Superior Smelt PFAS Levels

2024

FINAL REPORT: PER- AND POLYFLUOROALKYL SUBSTANCES IN FISH IN THE
MINNESOTA PORTION OF THE LAKE SUPERIOR BASIN

Lead Organization: Minnesota Pollution Control Agency
Authors of this report:

Summer Streets®’
Angela Preimesherger?
Pat McCann? (retired)
Cory Goldsworthy?
Jesse Martus*

Minnesota Pollution Control Agency
Minnesota Department of Health
*Minnesota Department of Natural Resources

*Contact(s) for questions about this report: Summer Streets, Minnesota Pollution Control Agency

summer.streets@state.mn.us; (651) 757-2761

Grant Number: 00E02974-1

Final Report Submitted: December 20, 2024

 Smelt samplesin
Minnesota Lake
Superior waters were
tested for PFAS for the
first time in 2024.

* Found very low PFAS
concentrations,
averaging 3.0 ng/g ww
for 14 detected PFAS.



Long-term PFOS trends and binational actions

Mean annual PFOS concentrations for individual and
composited whole body Lake Trout or Walleye
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PFOS, PFOA and LC-PFCAs
designated as a Chemical of
Mutual Concern (CMC) under
the Great Lakes Water Quality
Agreement

Commits Canada and the U.S.
to target these chemicals for

additional risk mitigation and
management options

Reporting on trends in the
Great Lakes environment



Summary and next steps



Summary

PCBs and mercury are still major drivers of fish consumption
advisories for Lake Superior and Lake Huron fish

Levels have declined substantially over the last 40+ years

PFAS have been monitored in a variety of fish from Lake
Superior and Lake Huron, including Rainbow Smelt
Levels have been generally low
Slightly elevated levels in Smelt from North Channel, Lake Huron
Levels of traditionally monitored PFAS in Great Lakes fish are declining
Concentrations of non-targeted PFAS are largely unknown

Science on health impacts of PFAS has been evolving. The ministry
continues to track jurisdictional approaches and developments.
Ontario’s fish consumption advisory benchmarks are regularly
reviewed and updated as necessary.

More PFAS advisories may result in future if benchmarks are lowered.

Ontario’s fish consumption advisories are available at Ontario.ca/fishguide

25 Ontario
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