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Polybrominated diphenyl ethers in fish and sediment

Polybrominated diphenyl ethers (PBDES) are used asa flame retardant in many products such asbuilding
materials, plasticsand textiles. They are toxic substancesthat remain in the environment for long periods after
their release. They accumulate in living organismssuch asfish, sealsand birdsand have a harmful effecton
specieshealth and biodiversity. PBDEs are not manufactured in Canada, but can enter the environment when
articles containing PBDE are disposed. These indicatorsassess PBDE concentrationsin fish and sediments
againgt the Federal Environmental Quality Guidelines (the guidelines).*

Polybrominateddiphenyl ethersin fish

Key results

From 2016 to 2018, fish sampling was conducted in 6 drainage regionsin Canada. Concentrationsfor
4 subgroupsof PBDE were analyzed.

e TriBDE, tetraBDE and hexaBDE concentrationswere below the guidelinesin all samples and all drainage
regions
e PentaBDE concentrationswere above the guidelinesfor at least 1 sample in each drainage region

Figure 1. PBDE subgroup concentrationsin fish relative to guidelines by drainage regions, Canada, 2016
to 2018
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Data for Figure 1

! The Federal Environmental Quality Guidelinesare numerical limitsestablished under the Chemicals Management Plan to protect aquatic life.
Concentrationsbelow the guidelinesare not of concern, while concentrationsabove guidelinesindicate that further evaluation may be

required.
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Note: For the 2016 to 2018 period, sampleswere collected from the catchof 129 representative predatory fish (Lake Trout or Walleye)
collectedin 6 drainageregions. See Figure 6 forthe drainageregion map.
Source: Environment and Climate Change Canada (2019) Chemical Management Plan Monitoringand Surveillance

The resultsof the 2016 to 2018 sampling campaign are similar to the 2013 to 2015 sampling campaign. The 2016
to 2018 campaign found concentrations of triBDE, tetraBDE and hexaBDE below the guidelinesin all drainage
basins. The lower concentrations of tetraBDE in the Great Lakes representsan improvement compared to the
2013 to 2015 sampling campaign.

PentaBDE concentrations were above the guidelinesfor all the samplesfrom the Great Lakesand the

St. Lawrence drainage regions. In the other 4 drainage regions, pentaBDE concentrations remained below the
guidelinesfor some of the samples.

Trends in PBDE concentrations in fish in Lake Ontario

Sufficient data are available to present concentration trendsin fish in Lake Ontario only. There are insufficient
data from other Canadian water bodiesto detemine trends.

PentaBDE in fish in Lake Ontario
Key results

e Since 1997, the concentrations of pentaBDE in Lake Trout collected from Lake Ontario have declined at
an average annual rate of 4.8%
o Degpite the decline, levels of pentaBDE in fish were still above the guideline

Figure 2. PentaBDE concentrationsin Lake Trout from Lake Ontario, Canada, 1997 to 2018
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Data for Figure 2

Note: PentaBDE concentrationsare expressed as an annual geometric average inthischart. A downward statistical trend isdetected at the
95% confidence level forthe time series. In 2013, Environmentand Climate Change Canada published Federal Environmental Quality
Guidelinesfor PBDEsto assess the ecological significance of levelsof PBDEsin the environment.

Source: Environment and Climate Change Canada (2019) National Fish ContaminantsMonitoring and Surveillance Program.
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TetraBDE in fish in Lake Ontario
Key results

e Since 1997, the concentrations of tetraBDE in Lake Trout collected from Lake Ontario have declined at an
average annual rate of 7.7%

e Since 2004, levels of tetraBDE in fish are below the guideline

Figure 3. TetraBDE concentrationsin Lake Trout from Lake Ontario, Canada, 1997 to 2018
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Data for Figure 3

Note: TetraBDE concentrationsare expressed as an annual geometric average inthischart. A downward statistical trend isdetected atthe
95% confidence level forthe time series. In 2013, Environmentand Climate Change Canadapublished Federal Environmental Quality
Guidelinesfor PBDEsto assess the ecological significance of levelsof PBDEsin the environment.

Source: Environment and Climate Change Canada (2019) National Fish ContaminantsMonitoring and Surveillance Program.
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Polybrominated diphenyl ethersin sediment

Key results
From 2007 to 2018, sediment sampling was conducted in 12 drainage regionsin Canada. Concentrationsfor

6 subgroups of PBDE were analyzed.
TriBDE, hexaBDE and octaBDE concentrationswere below the guidelinesin all samplesand all drainage
regions
e Concentrationswere above the guidelinesfor at least 1 sample
o in 1 drainage regionfor tetraBDE
o in 8 drainage regionsfor pentaBDE
o in 3 drainage regionsfor decaBDE

Figure 4. PBDE subgroup concentrationsin sediment relative to guidelines by drainage regions, Canada,
2007 to 2018
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Data for Figure 4

Note: The figure presentsonly the PBDE subgroups (tetraPBDE, pentaBDE and decaBDE) forwhich atleast 1 sample collected returned a
concentration reading abovethe guideline. Measurementswere made in 549 surface sediment samplescollected in12 drainage regions

between 2007 and2018. See Figure 6 forthe drainage region map.
Source: Environment and Climate Change Canada (2019) Chemical Management Plan Monitoringand Surveillance.
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Only the Great Lakes drainage region had concentrations above the guidelinesfor tetraBDE (2015 to 2016
sampling).
The analysisfound that sediment samplesfrom the Pacific Coastal, Fraser-Lower Mainland, Okanagan-

Similkameen, Lower Saskatchewan-Nelson, Great Lakes, St. Lawrence, Saint John-St. Croix and Maritime
Coagtal drainage regionshad pentaBDE concentrations above the guidelines. PentaBDE concentrations

exceeded the guidelines for 34% of the sediment samplesanalyzed.
Sediment samplesfrom the Great Lakes, St. Lawrence and Fraser-Lower Mainland drainage regionshad

decaBDE concentrations above the guideline.
Polybrominated diphenyl ethers in sediment in Lake St. Pierre

Sediment sampling in many drainage regions of Canada doesnot go backfar enough to establish long-term
trends. However, data collected in Lake St. Pierre between 2003 and 2013 were sufficient to determine a trend in
pentaBDE concentrationsin sediment.

Key results

e Sedimentscollected in 2003 and 2013 at Lake St. Pierre, part of the St. Lawrence drainage region, show
a 59% decrease in the concentrations of pentaBDE?

Figure 5. PentaBDE concentrations in sediments from Lake St. Pierre, Canada, 2003 and 2013
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Note: The Federal Environmental Quality Guideline insediment for pentaBDE (congener BDE-99)is0.4 nanogramsper gram (ng/g) of dry
weightand isshown in yellow on thismap. The concentration valuesare shown in orange when they are twice the value of the guidelinesand
in red when they are 4 timesormore above the guideline. Concentrationsbelow the guideline value are expressed in green (if the valuesare
halfthe guideline) orin blue if the valuesare well below half the guideline. Pointsrepresent the sampling sites.

Source: Environment and Climate Change Canada (2018) Sediment quality statusof Lake Saint-Pierre in2013. Monitoring changesin the
state of the St. Lawrence.

The overall average concentration of pentaBDE decreased from 0.87 ng/g to 0.36 ng/g in Lake St. Pierre over a

10-year period. Given domestic and international risk management for PBDES, thisdownward trend is expected to
continue.

2 Pentabromodiphenyl ether: pentaBDE # 99. Other pentaBDE congenershave rarely beendetected above guidelines.
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Aboutthe indicators

What the indicators measure

These indicatorsidentify the drainage regionswhere concentrationsare below or above the Federal
Environmental Quality Guidelines (the guidelines) for polybrominated diphenyl ethers (PBDES) in fish and
sediment. The guidelineswere developed under the Chemicals Management Plan and are used in thisreportto
evaluate whether, and the degree to which, concentrationsin the environment exceed the guidelines.

Why these indicators are important

These indicators provide information on the presence of PBDEsin the environment and on the progress of
strategiesand policiesto reduce or control their occurrence in the environment.

Polybrominated diphenyl ethers (PBDESs) are commonly used as additive flame retardants, added to materials (or
products) for flame resistance. Since PBDEs are not chemically linked to the productsin which they are used,
they are lowly and consistently released throughout the production, use and disposal stagesof the products.

TetraBDE, pentaBDE and hexaBDE subgroups can bioaccumulate over time in certain organismssuch asfish.
These substanceshave a tendency to biomagnify through food webs, potentially resulting in high concentrations
in animals, such aspredatory fish, birdsand mammals. PBDEs may break down in the environment or within
organismsfrom higher (decaBDE) to lessbrominated PBDESs (pentaBDE).

Polybrominated diphenyl ethersare persistent organic pollutantsand they have been managed under the
Chemicals Management Plan. Currently, the use of PBDEsisdeclining because most commercial mixtures
containing these chemicals have either been voluntarily phased out by manufacturers or are subjectto prohibition
in Canada.

The PBDEsthat were assessed have been declared "toxic" asdefined by the Canadian Environmental Protection
Act, 1999. Among the PBDE subgroupsthat were assessed, tetraBDE, pentaBDE and hexaBDE were found to
meet the criteria for virtual elimination under the act. Asa result, the Government has prohibited the manufacture,
import, use and sale of tetraBDE, pentaBDE, hexaBDE, heptaBDE, octaBDE, nonaBDE, decaBDE, and all
productsthat contain such PBDEs, with a limited number of exemptions, to minimize their release in the
environment.

The PBDEsfound in the Canadian environment are not only from domestic sources but also from international
sourcessince PBDEsmay be suspended in air and transported over long distances. Assuch, Canadaisa party
to 2 international agreementsthat target the elimination of the production, use, import and export of PBDESs: the
global Stockholm Convention on Persistent Organic Pollutants under the United Nations Environment Programme
and the regional Protocol on Persistent Organic Pollutantsto the Convention on Long-range Transboundary Air
Pollution under the United Nations Economic Commission for Europe. Canada isalso a party to the Rotterdam
Convention, the aim of which isto minimize PBDEsin the environment.

Long-range transport of PBDEsto Canada, presence in certain products, widespread use in the past and slow
breakdown following release meansthat PBDEs still remain in the environment across Canada. Current human

exposure to PBDEsiswell below levelsthat are considered to be of concern.

Safe and healthy communities

These indicators support the measurement of progresstowardsthe following 2019 to 2022 Federal Sustainable
Development Strategy long-term goal: All Canadianslive in clean, sustainable communitiesthat contribute to their

health and well-being.

Related indicators

The Perfluorooctane sulfonate (PFOS) in fish and water indicatorsidentify the drainage regionswhere
concentrations of PFOS in fish and water are above the Federal Environmental Quality Guidelines.
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Data sources and methods

Data sources

The polybrominated dipheny| ethers (PBDES) environmental concentration data were obtained from Environment
and Climate Change Canada's Chemical Management Plan Monitoring and Surveillance Activities.

More information

The sampling locations for fish and sediment varied throughout the reporting years. Data for fish and
sedimentswere gathered in as many drainage regionsaspemitted by program capacity in any year. To
provide a better representation of each drainage region, the samplesused to calculate the indicators for
fish, were collected during the most recent sampling campaign (from 2016 to 2018). Data from the
previous campaign (from 2013 to 2015) were also presented for comparison, when possible. For
sediment, all samples available from 2007 to 2018 were used to calculate the indicators.

Thereisa time lag of 1.5 to 2 yearsbetween the sampling date and p ublication of the indicators. T his
time lag isdue to the time required to perform the monitoring, to compile the data, to validate (that is,
perform quality assurance and control), analyze, review and report on the indicators, and to ensure
enough recent data is available for comparison with past data or previous editions of the indicators.

Polybrominated diphenyl ethersare a group of chemicals containing 209 compounds. T hey are classified
into 8 subgroups known ashomologues, based on the number of bromine atomsthey contain. For the
PBDE in fish and sediment indicators, 4 ofthe 8 subgroupsare considered in fish, and 6 of the 8
subgroupsare considered in sediment.

Table 1. Polybrominated diphenyl ether subgroups used in the indicators

Subgroup Chemical group name Fish | Sediment

triBDE tribromodiphenyl ether X X
tetraBDE tetrabromodiphenyl ether

X
pentaBDE pentabromodiphenyl ether X
hexaBDE hexabromodiphenyl ether X

octaBDE octabromodiphenyl ether -

X X| X| X| X

decaBDE decabromodiphenyl ether

Federal Environmental Quality Guidelines

The Eederal Environmental Quality Guidelines (the guidelines) provide benchmarks for the quality of the
ambient environment. Where the concentration of a given chemicalisat or below the guidelines, there is
low likelihood of direct adverse effectsfrom the chemical on aquatic life exposed via the water or
sediment, or where chemicals may bioaccumulate, in wildlife (birdsand mammals) that consume aquatic
life. The guidelinescan serve 3 functions:

e aid in preventing pollution by providing targetsfor acceptable environmental quality

e assist in evaluating the significance of concentrations of chemical substances currently found in
the environment (monitoring of water, sediment, and biological tissue)

e serve asperformance measuresof the successof risk management activities

The guidelineswere developed under the Chemical Management Plan. Measured concentrations
exceeding the guideline levelsindicate the potential for aquatic organismsto be affected by PBDEsin
those locations.
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Table 2. Federal Environmental Quality Guidelines for polybrominated diphenyl ethers

PBDE Federal Environmental Quality Federal Environmental Quality
Subgroup™ Guideline for fish tissues Guideline for sediment(®
(nanograms per gram w et w eight) (nanograms per gram dry w eight)

triBDE 120 44
tetraBDE 88 39
pentaBDE 1 0.4
hexaBDE 420 440
octaBDE n/a 5600(c
decaBDE n/a 19[cIp]

Note: n/a = not applicable. ™ The guidelinesfor triBDE, tetraBDE, hexaBDE and decaBDE are based on datafor chemicals BDE -
28,BDE-47,BDE-153 and BDE-209, respectively, unlessotherwise noted. Congener-specific guidelinesexist for BDE-99 and BDE-
100. ® valuesnormalized to 1% organic carbon. ' Valuesadapted from the Ecological Screening Assessment Report. Sediment
Federal Environmental Quality Guidelinesfor octa- and deca-BDE were adapted from the Ecological Screening Assessment Report
by being corrected forthe sediment organic carbon inthe actual tests, and then normalizedto 1% organic carbon instead of the 4%
in the Ecological Screening Assessment Report. ' Based on a mixture of decaBDE with some nonaBDE.

Spatial coverage

The PBDEsin fish and sediment indicators use water drainage regionsasthe geographical unit for the
calculation of the national indicators. These drainage regions correspond to those defined in Statistics
Canada's Standard Drainage Area Classification.

Figure 6. Geographic extent of the drainage regions used for the indicators

Drainage regions used
for the indicators

t. John's

[Charlottetown

500 1,000 km
1. Pacific Coastal 10. North Saskatchewan 19. Great Lakes
2. Fraser-Lower Mainland 11. South Saskatchewan 20. Ottawa
3. Okanagan-Similkameen 12. Assiniboine—Red 21. St. Lawrence
4. Columbia 13. Winnipeg 22. North Shore-Gaspé
5. Yukon 14. Lower Saskatchewan-Nelson 23. Saint John-St. Croix
6. Peace—Athabasca 15. Churchill 24. Maritime Coastal
7. Lower Mackenzie 16. Keewatin-Southern Baffin 25. Newfoundland-Labrador
8. Arctic Coast-Islands 17. Northern Ontario
9. Missouri 18. Northern Quebec
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Methods

The Polybrominated diphenyl ethers (PBDE) in fish and sediment indicators are presented by drainage regions
showing whether or not PBDE concentrationsin fish and sediment have exceeded the Federal Environmental
Quality Guidelines (the guidelines).

More information

Monitoring for PBDEswas conducted for fish in 10 drainage regionsfor the 2013 to 2015 period and in
6 drainage regionsfor the 2016 to 2018 period. Monitoring for PBDEs in sedimentswas conducted in
12 drainage regionsbetween 2007 and 2018. Sampleswith PBDE concentrations above the guidelines

are defined asan exceedance.

As PBDE guidelinesare listed by subgroup, the exceedances are also presented by subgroup. For
PBDEsin fish, sample measurementswere conducted in representative predatory fish (Lake Trout or
Walleye). For PBDEsin sediment, samplesconsist of surface sediment. To summarize the indicators,
drainage regionswith at least 1 exceedance are categorized asa "drainage region with atleast 1 sample
above the guideline."

PentaBDE and tetraBDE trends in fish from Lake Ontario

A retrospective analysis of PBDE concentrationsin Lake Trout from Lake Ontario was completed using
samplespreserved in the National Aquatic Biological Specimen Bank, in order to extend the monitoring
timeline backto 1997. Annual average concentrations of PBDE homologueswere detemined in whole
Lake Trout samples. Trendswere calculated for the pentaBDE and the tetraBDE levelsasthese are the
only two homologuesin Lake Ontario fish that exceeded the guidelinesbetween 1997 and 2018.

The annual geometric average for pentaBDE concentrationsin Lake Trout from Lake Ontario isshown
with a 95% confidence level. A statistically significant decreasing trend line isreported at the 95%
confidence level. The equation for the curvedtrend lineis:

In[pentaBDE] =intercept [97.97] - Sope [0.0473] x year
where:
In isthe natural logarithm
pentaBDE isthe pentaBDE concentration
yearisthe year the fish wascollected

The annual geometric average for tetraBDE concentrationsin Lake Trout from Lake Ontario isshown with
a 95% confidence level. A statistically significant decreasing trend line isreported at the 95% confidence

level. The equation for the curved trendline is:
In[tetraBDE] = intercept [157.9] - dope [0.077] x year
where:
In isthe natural logarithm
tetraBDE isthe tetraBDE concentration
yearisthe year the fish wascollected
PentaBDE in sediment in Lake St. Pierre

The information contained in thisindicator was retrieved from the Sediment quality status of Lake Saint-
Pierre in 2013. Concentrations of pentaBDE in Lake St. Pierre were extrapolated to areas between
sampling site locations by a method involving an ellipsoid distribution oriented in the direction of the river

flow.
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Recent changes

In thisupdate, the tetraBDE concentrationsin fish in Lake Ontario and itstrend over the period from 1997 to 2018
hasbeen added.

Twelve (12) samples have been attributed to a drainage region that differsfrom the one from the indicators
previousversion.

Table 3. Changesin sample attribution to a drainage region

Previous drainage region Nslgr?]lﬁégf New drainage region
Pacific Coagtal 4 | Fraser-Lower Mainland
Pacific Coadtal 1 | Columbia
Assiniboine-Red 2 | South Saskatchewan

5

Maritime Coastal Saint John-St. Croix

Caveats and limitations

Monitoring and surveillance of PBDEsin lakesand riversunder the Chemicals Management Plan began in 2007
(exceptfor Lake Ontario, which wasinitiated in the 1990s, and Lake St. Pierre, which wasinitiated in 2003).

Monitoring isnot necessarily performed at the same location each year because of challengesin obtaining fish or
sediment samples. These challengesinclude remoteness, shipping logisticsand resource constraints. Given
these challenges, a comparison from one year to the next at the national levelisnot yet possible. Thatiswhy the
PBDEsin fish and sediment indicatorsare estimated by grouping the samples by drainage area for the periods
from 2016 to 2018 for PBDEsin fish and from 2007 to 2018 for PBDEsin sediment.
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Annex

Annex A. Datatables for the figures presented in this document

Table A.1. Data for Figure 1. PBDE subgroup concentrationsin fish relative to guidelines by drainage
regions, Canada, 2016 to 2018

Sampling Sampled drainage | Numberof | triBDE tetraBDE | pentaBDE | hexaBDE
period region SIS || )| oG] o eS| e
2016102018 | Yukon (5) 10 0 0 3 0
2016102018 | Peace—Athabasca (6) 10 0 0 7 0
201610 2018 | Lower Mackenzie (7) 10 0 0 1 0
2016102018 | Churchill (15) 20 0 0 17 0
2016102018 | GreatLakes(19) 69 0 0 69 0
2016102018 | St. Lawrence (21) 10 0 0 10 0
Table A.1.1. PBDE subgroup concentrationsin fish relative to guidelines by drainage regions, Canada,
2013 to 2015
sampling | Sampled drainage | "'\ UBDE | 1ewaBOE | peniaBbE | RexaBDE
period el samples| exceedances) | exceedances) | exceedances) | exceedances)
2013102015 | Columbia (4) 8 0 0 8 0
2013t02015 | Yukon (5) 30 0 0 13 0
2013t0 2015 | Peace—-Athabasca (6) 30 0 0 23 0
2013102015 | Lower Mackenzie (7) 30 0 0 0 0
2013102015 | Assiniboine—Red (12) 30 0 0 13 0
201310 2015 h‘é‘l"’;rns(i‘j;""t‘:he""a”_ 32 0 0 3 0
2013102015 | Churchill (15) 60 0 0 52 0
2013t02015 | GreatLakes(19) 138 0 1 138 0
2013102015 | St. Lawrence (21) 36 0 0 36 0
2013102015 | Maritime Coastal (24) 17 0 0 0 0

Note: The numberin parenthesesbeside the drainage region name representsthe identifier number of the drainageregion. See Figure 6 for
the drainage regionmap. Forthe 2016 to 2018 period, sampleswere collected from the catch of 129 representative predatory fish (Lake Trout

or Walleye) collected in 6 drainageregions. Forthe 2013 to 2015 period, measurementswere made in411 fish collected in 10 drainage

regions.

Source: Environment and Climate Change Canada (2019) Chemical Management Plan Monitoringand Surveillance.
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Table A.2. Data for Figure 2. PentaBDE concentrationsin Lake Trout from Lake Ontario, Canada, 1997 to

2018
vear Number of Average concentration
Samples (nanograms per gram w et w eight)
1997 4 38
1998 4 30
1999 8 32
2000 7 39
2001 4 23
2002 4 31
2003 8 28
2004 8 23
2005 12 26
2006 14 24
2007 11 26
2008 24 28
2009 24 21
2010 10 28
2011 10 16
2012 10 17
2013 10 15
2014 15 19
2015 10 19
2017 37 11
2018 10 12

Note: Inthe table, pentaBDE concentrationsare expressed as an annual geometric average. In 2013, Environment and Climate Change
Canada published Federal Environmental Quality Guidelinesfor PBDEsto assess the ecological significance of levelsof PBDEsin the
environment. The Federal Environmental Quality Guideline for pentaBDE in fish tissues is 1 nanogram per gram of wet weight.

Source: Environment and Climate Change Canada (2019) National Fish ContaminantsMonitoring and Surveillance Program.
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Table A.3. Data for Figure 3. TetraBDE concentrations in Lake Trout from Lake Ontario, Canada, 1997 to

2018
Number .
Year of Average concentration
samples (nanograms per gram wetw eight)

1997 4 -
1998 4 ~
1999 8 o6
2000 7 T
2001 4 9
2002 4 o7
2003 8 59
2004 8 oc
2005 12 50
2006 14 27
2007 11 2
2008 24 ”
2009 24 36
2010 10 7
2011 10 o8
2012 10 T
2013 10 >
2014 15 33
2015 10 33
2017 37 -
2018 10 3

Note: In the table, tetraBDE concentrationsare expressed as an annual geometric average.In 2013, Environment and Climate Change
Canada published Federal Environmental Quality Guidelinesfor PBDEsto assess the ecological significance of levelsof PBDEsin the
environment. The Federal Environmental Quality Guideline for tetraBDE infish tissues is 88 nanogramsper gram of wet weight.

Source: Environment and Climate Change Canada (2019) National Fish Contaminants Mo nitoring and Surveillance Program.
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Table A.4. Data for Figure 4. PBDE subgroup concentrationsin sediment relative to guidelines by
drainageregions, Canada, 2007 to 2018

triBDE

Sampled drainage Number number of | t€traBDE | pentaBDE | hexaBDE | octaBDE | decaBDE
regions of (Xu de no (number of (number of (number of (number of (number of

9 Samples € cet:)a ce exceedances) [ exceedances) | exceedances) | exceedances)| exceedances)

Pacific Coastal (1) 3 0 0 1 0 0 0

I(er;aser-Lower Mainland 4 0 0 3 0 0 2

Okanagan—

Similkameen (3) 5 0 0 2 0 0 0

Columbia (4) 3

Yukon (5)

South Saskatchewan > 0 0 0 0 0 0

(11)

Lower Saskatchewan—

Nelson (14) 3 0 0 2 0 0 0

GreatLakes(19) 164 0 38 0 17

St. Lawrence (21) 341 0 0 136 0 57

Saint John-St. Croix

23) 5 0 0 2 0 0 0

Maritime Coastal (24) 14 0 0 4 0 0 0

Newfoundland—

Labrador (25) 4 0 0 0 0 0 0

Note: The numberin parenthesesbeside the drainage region name representsthe identifier number of the drainage region. See Figure 6 for
the drainage regionmap. Measurementswere made in 549 surface sedimentsamplescollected in12 drainage regionsbetween 2007 and

2018.

Source: Environment and Climate Change Canada(2019) Chemical Management Plan Monitoring and Surveillance.
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Additional information can be obtained at:

Environment and Climate Change Canada

Public InquiriesCentre

12th Floor Fontaine Building

200 Sacré-Coeur Blvd

Gatineau QC K1A0H3

Telephone: 1-800-668-6767 (in Canada only) or 819-938-3860
Fax: 819-938-3318

Email: ec.enviroinfo.ec@canada.ca
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