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I.  Introduction

In October 2007, the International Joint Commission (Commission) established 
multi Board priorities to be undertaken by its Great Lakes advisory groups during 
the biennial reporting cycle, 2007 – 2009. Within the context of the 2007-2009 Near-
shore Framework Priority, a multi- Board Work Group on the Priority on Chemicals 
of Emerging Concern was charged with reviewing the scientific and policy aspects 
related to identification, impact, and management of chemicals of emerging concern 
in the Great Lakes. The Work Group approach to the priority was to apply the lat-
est information based on regional, national and international approaches in relation 
to the existing binational policy framework(s) for the Great Lakes and to identify 
potential shortcomings or gaps. As a first step, the body of current scientific knowl-
edge on chemicals of emerging concern specific to the Great Lakes watershed and the 
policy and management regimes in Canada and the U.S. was reviewed. This activity 
was then followed by an expert consultation held in Chicago, March 10 – 11, 2009, to 
review the background information developed by the Work Group and its contrac-
tors, and to identify and assess opportunities for strengthening actions to protect 
the Great Lakes. The consultation included scientists and other experts from gov-
ernments, industry, and academia so that broad input could be achieved that would 
assist the Work Group in developing its advice to the Commission.

The topic of chemicals of emerging concern is of longstanding interest in the Great 
Lakes scientific research community and in the environmental agencies of the gov-
ernments. It was recently addressed by the Science Advisory Board with its Expert 
Consultation on Emerging Issues of the Great Lakes in the 21st Century held February 5-7, 2003 
at Racine, WI. Several papers in the 2003-2005 Priorities Report dealt with the issue 
and were authored by government scientists. Muir et al. (2006) summarized the vari-
ous means for tracking, categorizing, and assessing chemicals in commerce, and pre-
sented an overview of recent measurements of “new” chemicals in the Great Lakes. 
Walker (2006) addressed whether currently available tools, such as quantitative 
structure activity relationships, can identify emerging pollutants that will threaten 
the Great Lakes Basin Ecosystem (GLBE).  Fox (2006) discussed the importance of 
monitoring programs in the context of meeting the requirements of the Great Lakes 
Water Quality Agreement (Agreement).
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Tens of thousands of industrial substances are currently in use in the United States and 
Canada. Historically, a large percentage of these have not been thoroughly evaluated for 
their effects on human health and the environment. Furthermore, when toxic substance 
laws came into effect, the vast majority (by volume) of these were “grandfathered” into 
regulated commerce, and the burden of demonstrating their risks and demonstrating 
the need for action fell on government agencies. Both the governments of Canada and 
the United States are currently immersed in the process of screening and assessing 
these existing chemicals. Published studies show evidence that some of these chemicals 
are accumulating in sediments, fish, birds and other marine life, as well as humans.

Over the past 10 years, the emphasis on research and monitoring has shifted from the 
analysis of so-called legacy pollutants to a wide array of new chemicals being dis-
covered in the environment that is often lumped collectively into a group referred to 
as “chemicals of emerging concern.” While it has been known for over 20 years that 
compounds such as pesticides, detergents, personal care products and pharmaceu-
ticals enter the environment, improvements in the instrumentation and analytical 
methodology for detecting chemical substances in various environmental media (air, 
water, sediment, biota) have brought increased awareness and concern over the pres-
ence and potential risk that these chemicals may pose (Daughton, 2001). Although 
thousands of chemicals are listed on chemical inventories in both the United States 
and Canada, very few have regulations governing their release into the environment. 
The term “chemicals of emerging concern” has come to define the emerging aware-
ness of the presence in the environment of many chemicals used by society that are 
unregulated or inadequately regulated, along with concern over the risk that these 
chemicals may pose to the health of humans and ecosystems. Where water quality 
criteria exist, many of these substances are found in the environment at levels below 
the established criteria.

Over the past two decades targeted actions to control many industrial, municipal, 
and agricultural sources of contaminants have occurred, resulting in significant im-
provements in Great Lakes water quality. However, chemicals of emerging concern 
are often present in consumer products, and may be released into the Great Lakes 
from multiple, dispersive and non-point sources. The change in focus from reducing 
emissions from industrial processes, to reducing emissions from the use and disposal of 
products, poses new challenges for the protection of the Great Lakes.

The sources of these exposures are complex and difficult to characterize, including:

• Substances released during the use or disposal of products, such as phthalates and 
perfluorinated compounds

•  contaminants entering the lakes through sewage treatment plants and overflows, 
such as ingredients in cosmetics, pharmaceuticals and possibly nanomaterials
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•  current-use pesticides and veterinary products entering from run-off 
•  end of life exposures, such as toxic metals from landfills

Of particular concern are the persistence, potential bioaccumulation, low chronic 
toxicity and constancy of discharge of many of these substances. In addition, these 
exposures are multiple in nature, making human or ecological health assessments 
extremely difficult in part due to the lack of methods for assessing cumulative and 
interactive effects of exposures.

While the exact pathways for many of these chemicals of emerging concern, whether 
from long-range transport, rain, wastewater or house dust, are not always well un-
derstood, often the original source is a particular product type – a pharmaceutical, 
a couch, a plastic toy or a sunscreen. Substances from these products are a source of 
contamination that may pose a potential threat to the health of the Great Lakes. The 
accumulation of these substances in the Great Lakes basin may be preventable by tak-
ing the following steps: (1) use reduction, (2) removal from waste streams by improved 
and/or enhanced technologies and (3) reduction of toxicity and harmful physical prop-
erties of chemicals at the chemical and product design stage in order to employ less 
toxic and less bioavailable substances in product manufacture from the outset.

A.  Definition of Chemicals of Emerging Concern

Chemicals of emerging concern include various types – (1) those that have just gained 
entry into the environment (new to commerce or a new formulation, nanomaterials 
or other chemicals); and (2) those that are newly characterized as a result of in-
creases in concentrations in the environment, improvements in chemical analysis, an 
ability to detect at a lower concentration or in new environmental compartments.

The second category makes up the vast majority of chemicals of emerging concern. 
These include chemicals that are used every day in homes, on farms or by business 
and industry, such as industrial chemicals, household chemicals, fragrances, pharma-
ceuticals, personal care products, disinfectants, pesticides and nanomaterials.

For the purposes of this report, we use the term “chemicals of emerging concern” to include:

1. Chemical categories identified in Table 1 (below)
2. Chemicals which are persistent or bioaccumulative or toxic according to criteria out-

lined in the Agreement but not including persistent toxic substances listed in Annex 1
3. Chemicals that may or may not have been detected in the Great Lakes Basin, but 

which are included in the categories of chemicals of emerging concern, such as 
veterinary drugs

4. Those chemicals that have been shown to occur widely in the environment and 
also identified as being a potential environmental or public health risk
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Table 1  Categories of Chemicals of Emerging Concern 
  Detected in the Great Lakes

Synthetic Musks
Fluorinated Surfactants
Brominated Diphenyl Ethers 
Other Flame Retardants
Alkylphenol Ethoxylates
Chlorinated Paraffins
Phthalates
Pharmaceuticals, Veterinary Drugs 
and Personal Care Products
Current Use Pesticides

The scope of this Commission priority activity did not include the assessment of 
risk, hazard, or impact of chemicals of emerging concern on human health and biota. 
This area of inquiry has large gaps in understanding, and exceeded the capacity of the 
Work Group. Further emphasis should be placed on gaining knowledge and under-
standing of human health effects as they pertain to the major categories of chemicals 
of emerging concern. We also limited our attention to chemicals of emerging concern, 
and did not consider pathogenic or microbiological contaminants.

B.   International Joint Commission’s Biennial Priority on Chemicals  
 of Emerging Concern and Work Group Approach

Under its priority description, the Commission directed the Work Group to “assess 
current scientific and policy information to identify gaps and new approaches (with 
respect to chemicals of emerging concern) that could be applied to the existing bina-
tional policy framework for the Great Lakes as well as domestic frameworks in the 
U.S. and Canada as applied to the Great Lakes region.” The Work Group developed 
a work plan that encompassed three major activities to address the Commission 
charge:

• A review of current scientific literature with a focus on Great Lakes water quality
• A review of international and national programs and policies for management
• An assessment and analysis to address gaps with relevance to the Great Lakes

The first activity included the development of an extensive database extracted from 
relevant studies occurring over the past ten years and an analysis of that database 
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(Appendix B). The second activity comprised a comprehensive review of chemicals 
policies and programs in the U.S. and Canada that included federal, provincial and 
state authorities with respect to chemicals management (Appendix C). The third ac-
tivity was accomplished as part of the policy review and also was addressed through-
out the expert consultation that was held in Chicago on March 10 – 11, 2009. The 
Work Group advice to the Commission contained in this report reflects the culmina-
tion of these three major activities.

II.  Analysis of Chemicals of Emerging Concern  
 in the Great Lakes Basin

Environmental analysis and monitoring have long been recognized as a means for 
assessing environmental quality. Within the Great Lakes basin, the governments of 
the United States and Canada, together with universities and other collaborating 
agencies, have performed numerous surveys of environmental contaminants in the 
air, water, sediments and biota. Environmental monitoring programs are necessary to 
develop comprehensive descriptions of environmental quality and to provide a sound 
basis for effective measures, strategies and policies to address environmental prob-
lems. While an important use of monitoring data is to inform environmental risk 
assessment, information gained from environmental measurements is also important 
for priority-setting regarding potential hazards of chemical contaminants. 

To assess the current status of chemicals of emerging concern in the Great Lakes 
basin, a literature search was conducted to identify recent research regarding ecologi-
cal exposures to a wide variety of potential contaminants in relevant environmental 
media (surface waters, sediment, biota, etc). Emphasis was placed on chemicals 
discharged to the Great Lakes nearshore waters from wastewater treatment plants as 
well as from other point and non-point sources of rural and urban pollution. The anal-
ysis of human exposures was discussed by the Work Group and deemed beyond the 
scope of the present investigation. Reported concentrations of the substances in the 
various environmental media were assembled into a database, which was statistically 
analyzed to develop a quantitative understanding of current environmental expo-
sures. To develop a preliminary assessment of their potential ecological significance, 
the concentrations were compared with currently available regulatory standards, 
guidelines or criteria. The results of the analysis are summarized in Appendix B.
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A.  Findings 

1. There has been an increasing shift in focus from industrial point sources to dis-
persed, non-point releases of chemicals and substances, such as those in consumer 
products and pharmaceuticals that may require new analyses and approaches, 
including risk management approaches. Substances contained in imported con-
sumer products pose special challenges.

2. A wide variety of chemicals of emerging concern have been detected in environmen-
tal media (air, water, sediment, biota) from the Great Lakes basin, although many 
are present at trace levels. While the presence of these contaminants raises concerns 
in the public and among the scientific community, the findings need to be placed 
in context. Significant interpretation is required to understand the extent to which 
these chemicals may pose a threat to the ecosystem and human health.

3. Our ability to detect chemicals in environmental media surpasses our ability to 
understand the implications of such findings. As advances in analytical technolo-
gies occur, it is likely that substances previously not detected will become de-
tected. However, presence in environmental media should not be construed as an 
indication that a problem exists.

4. While ongoing efforts between Environment Canada, the U.S Environmental Pro-
tection Agency and the U.S. Geological Survey are recognized and valued, there 
has been limited surveillance for many chemicals of emerging concern in the Great 
Lakes. Reasons for this limitation include the availability of resources and the fact 
that existing resources have been largely focused on legacy pollutants, as well as 
the fact that the determination of many contaminants in environmental media is 
constrained by analytical capabilities which exist for a small fraction of chemicals 
in current use.

5. Based on the analysis of the available information on the concentrations of chemi-
cals of emerging concern in the Great Lakes basin (Appendix B), it is apparent 
that the availability of data varies among the different classes of compounds. 
Because many of the sampling locations focused on areas susceptible to contami-
nation from urban and rural sources, the findings provide a foundation for review 
and prioritization of substances for further consideration.

a. The highest environmental concentrations were reported in biota for a number of 
persistent, bioaccumulative, and toxic compounds (e.g., polybrominated diphenyl 
ethers, perfluorinated surfactants). Various stewardship as well as government 
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risk assessment and risk management programs have been implemented over 
the past several years for many of these compounds. Because risk management 
strategies for some of these contaminants have been implemented only recently, 
their impact on environmental concentrations is unclear. Current evidence sug-
gests that the concentrations of some brominated flame retardants are trending 
downward, while the concentrations of others appear to be increasing.

b. Current use pesticides are tightly regulated and have been extensively analyzed 
in surface waters from the Great Lakes basin. The concentrations for many 
pesticides are below current regulatory criteria. However, the concentrations 
for certain pesticides exceeded current criteria in 6% to 32% of the samples.

c. Detectable concentrations of pharmaceutical compounds were present in 
34% of the surface water samples. Various prescription and non-prescription 
drugs were detected, most frequently at locations in close proximity to the 
point of discharge from wastewater treatment plants or agricultural opera-
tions. At present, there are no standards, guidelines or criteria with which to 
compare the concentrations.

d. Concentrations of alkylphenol ethoxylates and their metabolites have been 
well studied. All surface water nonylphenol concentrations were below U.S. 
ambient water quality criteria. However, the concentrations reported for 
some locations exceeded Canadian guidelines for water or sediment.

e. Only limited data were available for a wide variety of organic wastewater 
contaminants. Measured concentrations for Great Lakes waters were gener-
ally low and when criteria exist, the concentrations were generally below the 
regulatory standards. However, exceedences were noted for some classes of 
compounds, including phthalates and polycyclic aromatic hydrocarbons.

6. Regulatory criteria are not available for many of the chemicals of emerging con-
cern detected in the Great Lakes basin. When criteria do exist, it is important 
to recognize that they were developed based on the best available science at the 
time. As science evolves, regulatory criteria need to be reassessed in light of new 
findings; for example, bioconcentration via different pathways (e.g., protein bind-
ing), consideration of new toxicity endpoints and mechanisms of action. 

7. There are significant scientific gaps in our ability to interpret environmental 
monitoring data, including a lack of understanding of mixtures and cumulative 
exposures, information on sources, information on uses and life cycles of prod-
ucts and a lack of regulatory criteria. 
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8. Discharges from wastewater treatment plants have been identified as an im-
portant source of contaminants to surface waters in the Great Lakes basin. 
Wastewater treatment facilities are giant collectors of the output of many hu-
man activities. From the analysis of environmental exposures, concentrations of 
many chemicals of emerging concern were generally the highest in the vicinity of 
sources such as wastewater treatment discharges. These results point to a need 
for assessment of, and improvements to, existing treatment technologies since 
many wastewaters are discharged to the Great Lakes without receiving adequate 
treatment to sufficiently remove such contaminants. Combined sewer overflows 
and agricultural operations also were found to be important contributors to high 
concentrations in surface waters.

B.  Recommendations

1. There should be enhanced binational communication, coordination, and 
cooperation on the design and implementation of monitoring programs for 
chemicals of emerging concern that set common objectives.

The parties should implement monitoring for chemicals of emerging concern under 
the current agreement, and provisions for such monitoring should be included in any 
revised agreement. 

There is a need to establish coordinated and aligned monitoring programs (combina-
tion and alignment of existing programs, augmentation of existing programs as well 
as new programs) that will:

• Provide adequate exposure information and provide assessment of management 
strategies

•  Provide integrated ecological impact monitoring data (biomarkers, other inte-
grated biological measures) to assess ecosystem impacts

Future monitoring programs also should strive for a balance between a targeted 
design (critical path analysis, sampling in locations near obvious discharges that are 
expected to have higher concentrations) as well as sampling in locations which will 
enable the definition of representative concentrations in the basin.

A common, transparent, and easily accessible repository for data also needs to be 
established. 
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2. Appropriate tools should be developed in order to adequately assess the 
exposures and impacts of chemicals of emerging concern in the basin. 

The number of compounds of potential concern is very large and cannot be addressed 
solely using a chemical-by-chemical approach.

The tools that are required include both chemical analytical techniques, as well as 
bioassays to assess ecosystem health (i.e., impacts on species and communities). 
Interpreting the impact of various stressors to ecosystem health is complex, and the 
impact of chemical stressors needs to be interpreted in the context of multiple stress-
ors, including loss of habitat, invasive species, disease and climate change.

Models are useful tools for assembling and interpreting data, as well as for prediction 
in the absence of measurements. Additional models are needed to address a broader 
range of chemicals with properties that are different from the non-polar organics. 

3. Ongoing research programs should be enhanced to resolve a number of sig-
nificant gaps in the current state-of-the-science. These gaps impinge on our 
ability to understand and interpret the significance of monitoring data and their 
use in policymaking.

Significant scientific gaps that should be addressed include the following:

•  Limited analytical methods
•  Insufficient toxicological knowledge of many emerging chemicals impacting the 

ability to assess human health effects
•  Understanding of the effects of mixtures
•  Information on use and life cycle of chemicals and products containing them
•  Information on source pathways, agricultural contributions and impacts of 

wastewater treatment plant discharges
•  Additional regulatory and environmental and health criteria

4. A thorough analysis of the performance of wastewater treatment plants that 
discharge to the Great Lakes basin is needed, and recommended for the next 
biennial cycle. The analysis should include consideration of the effectiveness of 
removal of chemicals of emerging concern as well as conventional pollutants, and 
identify improvements or enhancements in technologies with a view to improv-
ing plant performance throughout the Great Lakes.
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III.  Analysis of Policy for Great Lakes Chemicals  
 of Emerging Concern

The Commission’s Multi-Board Work Group on Chemicals of Emerging Concern un-
dertook to evaluate “gaps” in national, state/provincial and regional policies and pro-
grams that address identification, assessment, prevention, and control of the range of 
emerging chemicals of concern which may impact the Great Lakes basin ecosystem. 
Canadian and U.S. statutes, policies and programs on assessment and management 
of toxic chemicals were inventoried and analyzed by the Canadian Environmental 
Law Association and the Lowell Center for Sustainable Production. The inventory 
highlighted more than 50 Canadian and 200 U.S. policies and programs. While this 
inventory represents a comprehensive summary of the existing, major policy instru-
ments in the U.S. and Canada, it did not provide a critical review or assessment of 
their effectiveness, since this was outside the scope of the project. The analysis was 
mainly focused on the prevention-oriented programs and policies. Less emphasis was 
placed on end of pipe regulatory programs, for example, the National Pollutant Dis-
charge Elimination System; though the Work Group considered this to be an integral 
part of the overall chemicals assessment and management approach. The following 
questions were considered in this analysis: 

1.  To what degree do existing policies and programs facilitate the rapid identifica-
tion and assessment, prioritization, decision making and adoption of safer alter-
natives for a broad range of chemical types before they become contaminants of 
concern? 

2.  What are the specific challenges of addressing chemicals of emerging concern in 
the region? 

3.  What policies and approaches are required to address chemicals of emerging 
concern in the Great Lakes basin? 

The releases of chemicals of emerging concern in the Great Lakes basin may be 
reduced to some degree through enhanced control measures, such as improved 
industrial process controls and wastewater treatment. However, most of the chemi-
cals identified as chemicals of emerging concern are product based, and therefore 
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they result in non-point emissions that cannot be controlled by traditional control 
measures on industrial processes. Reducing the emissions of chemicals of emerging 
concern from product sources will require a broader vision of pollution prevention 
that encompasses approaches such as green chemistry and product substitution.

The report by the Canadian Environmental Law Association and the Lowell Center 
for Sustainable Production, Appendix C, was prepared for reference by those attend-
ing the expert consultation. The Work Group developed the following findings and 
recommendations based upon the discussions and comments of the invited experts:

A.  Findings

1. Industrial chemicals in the U.S. and Canada are subject to pre-manufacturing noti-
fication, review, and approval by the federal governments, which includes screen-
ing for potentially hazardous properties, such as persistence, bioaccumulation and 
toxicity as well as assessing potential exposures. In the U.S., not all grandfathered 
chemicals in the Toxic Substances Control Act inventory have yet been subject to 
the same level of review, though the Chemical Assessment and Management Pro-
gram is seeking to provide a review of all high and moderate production volume 
chemicals in the Toxic Substances Control Act inventory. Chemicals in the inven-
tory include those that are produced at or above 10,000 pounds per year.

2. International treaties have been developed for the identification, assessment and 
management of persistent organic pollutants. Under the auspices of the United 
Nations Environment Program and the Convention on Long-Range Transboundary 
Pollution, a number of persistent organic pollutants examined in the environmental 
analysis report, for example, the Penta formulation of polybrominated diphenyl 
ethers, are under various levels of review, risk assessment and risk management. 
While Canada is a party to these Conventions, the U.S. is not a party to them. 

3. There are voluntary stewardship initiatives in place on both sides of the border 
that address some of the chemicals of emerging concern in the report. For exam-
ple, under the perfluorooctanoic acid stewardship initiative in the U.S., all eight 
manufacturers of the chemical have agreed to phase out its manufacture by 2015.

4, There are gaps or inadequacies in the chemicals assessment and management for 
certain classes of chemicals that are not subject to Toxics Substances Control 
Act or Canadian Environmental Protection Act regulations, with regard to their 
potential impact in the environment, including:
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•  pharmaceutical compounds 
•  some personal care product constituents
•  nanomaterials
•  chemical constituents in imported goods

5. There are concerns regarding the adequacy of some waste management practices 
in mitigating toxic inputs to Great Lakes, such as from confined animal feeding 
operations, other farm operations and land applied biosolids and sludge. 

6. Wastewater treatment is an essential component to controlling a wide diversity 
of chemicals that are discharged to the Great Lakes. 

7. Chemical-by-chemical analyses of chemicals of emerging concern in Great Lakes 
biota does not by itself constitute a sufficient basis to assess toxicant stress in 
the Great Lakes ecosystem. 

8. The Agreement serves an important purpose in bringing together the U.S. and 
Canada to exercise co-custodial responsibilities for restoring and maintaining 
the integrity of the Great Lakes. 

B.  Recommendations 

1. The United States should ratify the Stockholm Convention on Persistent 
Organic Pollutants (POPs) and the United Nations Economic Commission 
for Europe Convention on Long Range Transboundary Air Pollution. 

2. A renewed Agreement should include a description of the underlying prin-
ciples and processes by which the Parties would establish priorities, rather 
than a specific list of substances. 

3. An emphasis should be placed on moving upstream and adopting sustainable 
solutions to the design, production and consumption of chemicals of emerg-
ing concern in the Great Lakes basin. For example, green chemistry approaches 
provide non-toxic alternatives that are more readily degraded in natural systems. 

4. Prenotification programs should be continuously improved and made more 
robust as the science evolves to permit a broader evaluation of potential hazards. 
Such hazards include non traditional, sub-lethal toxicological endpoints for 
substances with a broad range of physical and chemical properties (e.g., perfluo-
rooctanesulfonic acid (PFOS) bioaccumulates in food webs. However, because of 
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the unusual physical-chemical characteristics of this substance, the mechanism 
of bioaccumulation PFOS does not follow the “classical” pattern of partitioning 
into fatty tissues, but instead binds preferentially to proteins in blood plasma, 
such as albumin and β-lipoproteins, and in the liver, fatty acid binding proteins).

5. A premanufacturing notification level of review should be conducted for all 
chemical classes. These include grandfathered Toxic Substances Control Act 
substances, pharmaceuticals, personal care product constituents and nanomate-
rials, as well as constituents in imported goods.

6. Adoption of enhanced wastewater treatment technologies to provide im-
proved control and management of chemical of emerging concern should be 
implemented. Wastewater treatment is an essential component for controlling 
a wide diversity of chemicals which discharge to the Great Lakes, and there is a 
need for accelerated continuous improvement of existing facilities.

7. Strict regulations and enforcement should be put into place for waste and 
nutrient management practices in all farm operations to protect the Great 
Lakes. The adequacy of current regulations to mitigate inputs of chemicals of 
emerging concern needs to be reviewed and strengthened including assistance 
and support to encourage compliance from farm operators.

8. New policies need to be developed to manage chemicals of emerging concern 
in the Great Lakes with new and innovative approaches that continue to use 
sound scientific methods and principles.
•  A prioritization scheme needs to be developed to identify those chemicals 

of emerging concern needing more toxicological information to understand 
their potential ecological and human health impacts.

•  Regulatory criteria for chemicals of emerging concern should be developed 
using appropriate biological endpoints. 

•  Regulation by mode of action or measurable integrative endpoint or some 
other biological measurement should be developed to enhance regulation by 
individual chemical criteria. (For example, a variety of anthropogenic com-
pounds are capable of binding to the estrogen receptor (ER) of vertebrate 
species. Binding of these chemicals to the ER can interfere with homeostasis 
by altering normal gene expression patterns. Wastewater effluents could 
conceivably be regulated by the degree to which this occurs, or the amount 
of “estrogenicity” that exists in the effluent.) 

•  Effects-based monitoring in the context of multiple stressors should be 
developed and implemented to supplement the current chemical monitoring 
regimes. 
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9. Risk communication regarding chemicals of emerging concern in the Great 
Lakes should be carefully designed with the following key messages: 
•  The presence of chemicals of emerging concern in the Great Lakes environ-

ment does not automatically equate to harm. 
•  There are limitations in our ability to fully assess toxicant stress to the 

GLBE, such as the potential risk from mixtures.
•  Governments and interested stakeholders are working to improve our 

knowledge base in order to overcome these limitations. 

10. Consumer education should be conducted and incentives should be pro-
vided to encourage conservation and consumer choices that can help drive 
changes in consumer products and create marketplace incentives for manu-
facturers. There is a need to build awareness of the environmental implications 
of our actions and activities. Our economic and social system, expressed through 
our collective standard of living, results in the use resources and discharges of a 
wide array of substances. It is inevitable that the “footprint” of our standard of 
living is reflected in an environmental “footprint.” Living in the Great Lakes ba-
sin, with its rich resources (including freshwater) and vulnerabilities, demands 
that we assess our “footprint” in order to protect and sustain our ecosystem.

11. A Canadian Great Lakes National Program Directorate or Office should be 
established within Environment Canada mirroring the U.S. Environmental 
Protection Agency’s Great Lakes National Program Office. This directorate 
would manage Canada’s implementation of the Agreement. Such an approach 
would elevate Canadian management of chemicals of emerging concern in the 
Great Lakes to a more appropriate level as equivalent to the national domestic 
programs of Environment Canada. Such a mechanism would improve coordi-
nation and priority setting for the Great Lakes on a binational basis, and more 
effectively provide consistency and binational continuity to fully protect a price-
less global ecological resource. 

12. Further emphasis should be placed on gaining knowledge and understand-
ing of human health effects as they pertain to the major categories of chemi-
cals of emerging concern. The lack of toxicological, human exposure and human 
health effects data in environmental investigations, as in this document, present 
substantial limitations. These limitations represent a hindrance to future public 
health management and policy decisions directed toward chemicals of emerging 
concern. The Agreement, Annex 12, calls for ‘monitoring and research programs 
in support of the Great Lakes International Surveillance Plan . . . to identify . . . 

14



15

the impact of persistent toxic substances on the health of humans . . . .’ Further 
assessment and documentation of the existing human exposure and human 
health effects database pertaining to chemicals of emerging concern is recom-
mended. Such an analysis would inform more specific recommendations regard-
ing a priority-based approach toward potential human health effects of chemicals 
of emerging concern in accordance with the Agreement.
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