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Forward 

There are a number of adages that bring attention to our goal to protect the water quality of 

the beautiful Great Lakes. New advances in technology mean that we are now less limited to 

ôlooking under the light postõ and that we can better detect changes in our environment ôyou 

canõt manage what you canõt measure.õ Monitoring and data have always been at the heart 

of the Great Lakes Water Quality Agreement. The International Joint Commissionõs 1913 

study was the most advanced, expansive and comprehensive study ever undertaken in its 

day, and still today should be heralded as an outstanding plan that resulted in extensive 

binational collaboration and significant new knowledge and recommendations. In fact, when 

one examines transboundary agreements around the world, the Great Lakes Water Quality 

Agreement is a model to live up to. This region has led the way in using new techniques and 

instrumentation to understand the sources, fate and risk of contaminants in water. In 

particular, microbial source tracking is one of these new techniques that has been advanced 

by scientists in the Great Lakes to identify sources of fecal pollution and further understand 

and monitor our water quality. 

 

The Health Professionals Advisory Board Centennial Study Report and associated expertsõ 

workshop was completed in 2019. However, we have since entered a new era of 

unprecedented global concern for our health.  Coronavirus disease of 2019 (COVID-19) has 

changed our lives, how we work, how we learn and how we play. It is clear that while 

wastewater has always been viewed as a source of contaminants to our surface waters, 

equallyñand more importantlyñwastewater treatment is seen as a critical public health and 

essential service. SARS-CoV-2, the root cause of COVID-19, is found in feces and sewage, so 

the monitoring of this virus in wastewater is being investigated as a way to examine the 

disease prevalence in communities and provide an early warning alert for medical 

professionals. The levels in wastewater have been detected as high as 10 million virus 

particles per liter. Ultimately, the virus can be expected to be detected in the waters of the 

Great Lakes, making its way by inefficient wastewater treatment, combined sewer overflows 

and untreated sewage releases and spills. While waterborne transmission of COVID-19 is 

believed to be a very low concern (due to the relatively rapid die-off of the virus and its 

largely respiratory transmission), the virus fate will serve as an indicator of the impact of 

untreated wastewater discharges. 

 

As the International Joint Commission moves forward to advance a Phase II Great Lakes 

Microbial Water Quality Project, the Health Professionals Advisory Board members see the 

potential for incorporating surveillance of SARS-CoV-2 as part of the comprehensive 

basinwide investigation of the extent of fecal pollution sources impacting the Great Lakes. 

This would be a natural extension of the need to collect sewage samples around the Great 
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Lakes to validate microbial source tracking methods in the region, and to investigate the 

prevalence of sewage contamination in nearshore waters. 

 

Monitoring continues to be at the heart of the Great Lakes Water Quality Agreement and 

Health Professionals Advisory Board members believe that the IJC will continue to lead these 

efforts to investigate new approaches and new contaminants of concern that will assist in a 

large-scale and inclusive assessment. Monitoring is ultimately about our water quality and 

the protection of our health. 

Joan B. Rose, Health Professionals Advisory Board member 

February 2021 
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Executive Summary 

The International Joint Commission (IJC) is responsible for regular reporting on the status of the 

Great Lakes and other boundary waters, as well as investigating the risk to ecosystems and 

human health that may result from current or future stressors. The Great Lakes are a dominant 

part of the physical and cultural heritage of North America. Shared by two countries and 

spanning a thousand miles across Canada and the United States, the shoreline is longer than the 

US East and Gulf coasts combined. The lakes also hold monumental environmental, cultural and 

economic value for both the region and our nations. First Nations and Tribes rely on native 

species, but habitats and ecosystems are changing with resulting effects impacting Indigenous 

peoplesô access to resources for sustenance, support for ways of knowing and of life, and for 

their spiritual and other needs. 

In 1913, the IJC conducted the first comprehensive, detailed monitoring study of the fecal-

related pollution of the boundary waters of the Great Lakes and the potential link between 

disease and sewage pollution (International Joint Commission 1918). The 1913 study, that cost 

US$42,138 (at the time), to our knowledge is the largest fecal microbial water quality study in 

North America. The goals were to improve the understanding of bacteriological water quality 

across the basin and on how to address wastewater in the basin. The data from the study 

highlighted the public health risk of untreated sanitary sewer discharges to the Great Lakes when 

these waterways were also used as drinking water sources with no additional treatment. Typhoid 

deaths were tallied as part of the study. Analytical methods were in their infancy, and the most 

specific measure of fecal bacterial contamination was Bacillus coli, or what we now refer to as 

total coliform bacteria. The 1913 study also had important geographic omissions, namely that 

sampling was not done in Lake Michigan and near several important metropolitan areas, 

including: Duluth, Minnesota; Cleveland, Ohio; Hamilton, Ontario; and Toronto, Ontario. 

Today, the Great Lakes basin still faces numerous water quality challenges. The lakes provide 

drinking water for an estimated 40 million in Canada and the United States (and water for food 

and beverage products for millions more). Modern drinking water treatment greatly reduces 

health risks for the majority, but the types and adequacy of protection may vary, and an unknown 

number may drink untreated lake water. Despite progress towards cleaner Great Lakes water 

over the last 100 years, public concern has arisen about increased incidence of nearshore sewage 

contamination and sources of releases (Environmental Commissioner of Ontario 2018; Great 

Lakes and St. Lawrence Collaborative 2020; Michigan Department of Environment, Great Lakes 

and Energy 2019; US Environmental Protection Agency 2016). Nearshore monitoring using 

modern tools such as microbial source tracking could inform management steps to address these 

issues. These tools advance applications of DNA technologies to allow identification of fecal 

pollution sources, that conventional tools based on Escherichia coli (E. coli) indicator bacteria 

cannot do. 

Microbial source tracking advances have been particularly useful in improving the ability to 

detect sewage contamination. We also know that sewage contamination comes with concerns of 

other contaminants within the sewage, such as pharmaceuticals (Patz et al. 2008), antimicrobial-

resistant microorganisms, microplastics, nutrients and toxic chemicals. Many sites along the 
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shoreline require protection and restoration (including the Areas of Concern) and major 

investments in restoration have been made by federal, state and local governments, with the IJC 

and its Great Lakes Water Quality Agreement advisory boards continuing to lead the binational 

approach. Key questions have emerged as these restoration projects moved forward: 

¶ Is nearshore water quality getting better or worse? 

¶ Where is the pollution coming from? 

¶ What are the public health risks associated with changing nearshore water quality? 

This Health Professionals Advisory Board (HPAB) report addresses these questions by 

examining available data and literature on fecal contamination and fecal source identification, 

and proposes an updated binational centennial study to provide a framework for future efforts. 

The intent of the proposed framework is to help identify health risks and assist both countries 

prioritize cost-effective investment in improved restoration efforts associated with contaminated 

waters, increasing total maximum daily loads of contaminants, algal blooms, stormwater and 

wastewater treatment, and agricultural best management practices. The framework would also 

assist the binational Great Lakes community to move from a reactionary to preventive approach 

to beach and nearshore management. 

Project goals for this investigation included: 

i. Determine changes and trends in the concentration of fecal contaminants at the subset of 

sites of the 1913 study in the Great Lakes using available data, including consideration of 

Lake Michigan, that was not included in the original study but is anticipated for inclusion 

in a future synoptic reassessment survey. 

ii. Based on literature describing current technologies (e.g., genomic indicators) and existing 

microbial source tracking data: 

a. Describe approaches for determining the contributions or relative levels of 

contamination from various sourcesðhuman fecal waste, agricultural animal 

fecal waste, domestic animals (pets) and wildlife (e.g., waterfowl)ðat 20-40 

sampling locations used in the 1913 study. 

b. Describe the public health risks for swimming and water consumption at these 

sites. 

iii.  Evaluate contemporary sampling and fecal source identification programs and data, 

including for Lake Michigan, to provide updated conclusions about the range, 

geographical origin and distribution of pollution from sources of human waste, and to 

identify fecal pollution hotspots around the Great Lakes. 

The findings of the literature review indicate that since the 1913 study, the Great Lakes basin has 

changed in numerous ways: 
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1. Since the IJC 1913 study, the total population reported for 21 cities within the watershed 

has increased to over 9,300,000 residents, with additional, significant population spread 

out over larger metropolitan areas (Goal i). 

2. More livestock (over 200 million) are present and concentrated in fewer areas (Goal i). 

3. Nonpoint sources of runoff have become a more significant threat to water quality, as 

sewer, stormwater and septic system infrastructure has increased to support to increased 

suburban and population in outlying areas (urban sprawl). High failure rates of 

infrastructure such as sanitary sewer, stormwater and septic systems, as well as increased 

incidence combined sewer overflows (CSOs) are significant sources of fecal pollution 

transport to watersheds and the lakes. While CSOs continue, they will be addressed by 

rules that mandate fixes and will remain an intermittent problem due to climate change 

(Goal ii-a/Goal ii). 

4. Better public health protection is becoming possible through advances in technologies 

such as microbial source tracking to attribute sources of fecal pollution and better target 

remedial actions (Goal ii-a). 

5. Although infrastructure (including wastewater treatment, sanitary sewage and 

conveyance systems) was built to accommodate growing populations, upgrades and 

repairs are needed (Goal ii-b). 

6. New threats to the Great Lakes emerged, including, for example, the spread of 

antimicrobial resistance, microplastics, nanomaterials and new pathogens in fecal 

pollution sources, harmful algal blooms, pharmaceuticals and climate change (Patz et al. 

2008) (Goal ii-b). 

7. It is possible to map fecal pollution hotspots and a future study should obtain the key data 

to support that analysis (Goal iii). 

Today, over 100 years later, the lakes are more widely used for drinking water and recreation, 

increasing the potential to expose users to unsafe bacteria levels and waterborne pathogens, 

despite the advances in drinking water treatment technology and source control measures. 

However, we anticipate growing challenges because water recreational demands are increasing, 

there are more immune-compromised people vulnerable to waterborne pathogens, wastewater 

infrastructure is aging, agricultural and husbandry practices are changing, sewage releases are 

increasing, and extreme rain events and other manifestations of climate change are increasing. 

To set the stage for another 100 years of action to support water quality in the Great Lakes, the 

HPAB recommends that the IJC oversee a binational multiphase project addressing water 

quality across the Great Lakes basin over a five-year timeframe. The first phase of this 

project would be to establish a committee of federal, trib al, First Nations and the Métis 

Nation of Ontario, provincial, state and municipal agencies to oversee and coordinate a 

multiyear study of fecal pollution and its sources. 
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The key goal during the first phase is to establish the committee to oversee the study design and 

review the public health applications of advances in DNA and other molecular and genomic 

technologies for assessing water quality in the Great Lakes. This includes microbial source 

tracking to evaluate the effectiveness of coastal restoration programs for identifying and 

remediating fecal pollution sources at the basin scale (including across international boundaries) 

as well as more locally and develop lake-by-lake health risk maps for assessing and protecting 

public health. The HPAB proposes that the structure of the committee would be similar to the 
Great Lakes-St. Lawrence River Adaptive Management Committee,1 and would be overseen by 

the IJC. Subject matters experts for such a committee would include members provided by the 

governments of Canada and the United States (ñthe Partiesò), rights holders and stakeholders in 

the basin, leadership of tribes, First Nations, and the Métis Nation of Ontario and/or their 

designee, and participants from provincial and state government agencies where many of the 

water quality monitoring capacity and responsibility exists. 

There is a need to invest in sustaining source water for drinking, recreational water quality and 

economic vitality in the Great Lakes, given expanding human and livestock populations, aging 

infrastructure and climate and land use changes. A second phase of this work will be advanced, 

in collaboration with the IJC Great Lakes Water Quality Board to establish a binational 

surveillance network with key laboratories in the basin and move through a pilot microbial 

source tracking methods validation exercise project to harmonize applications of the methods 

across the basin. This project would include a subset of labs that would seek to harmonize 

molecular methods for surveillance of the SARS-CoV-2 virus at selected sewage treatment 

plants across the basin. A third project phase would be for the laboratory network to roll out a 

multiyear basinwide microbial source tracking study to identify fecal pollution sources and 

develop lake-by-lake health risk maps. A final phase would synthesize and communicate results 

and recommendations regarding fecal pollution sources and health risks to the Parties and 

stakeholders across the basin. 

                                                 

1 For information about the IJCõs Great Lakes-St. Lawrence River Adaptive Management Committee, visit 

ijc.org/en/glam. 

https://ijc.org/en/glam
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1.0 Introduction 

The IJC is responsible for regular reporting on the status of the Great Lakes and other boundary 

waters, as well as investigating the risk to ecosystems that may result from current or future 

stressors (Canada and the United States, 2012). The Great Lakes constitute the largest freshwater 

ecosystem in the world. The basin is home to 3,500 species of plants and animals, and over 170 

species of fish (Michigan Sea Grant 2020). These flora and fauna not only contribute to the 

environmental integrity, resilience and character of the region, they also support impressive 

Great Lakes tourism and recreation industries. 

Viewed as a source of great pride among those who live in the region, the Great Lakes are a 

tourist draw to not only for North Americans but people from around the world. Residents and 

tourists alike spend nearly US$16 billion annually on boating trips and equipment in the Great 

Lakes and the region draws an impressive 37 million anglers, hunters, bird watchers and beach 

goers each year (Vaccaro and Read, 2011). The Great Lakesô beauty and ecological diversity 

mask their vulnerability to the cumulative effects of biological and chemical stresses. In reality, 

years of degradation from toxic contamination, destruction of coastal wetlands, nonpoint source 

pollution and invasive species have left the ecosystem at a tipping point (Bails, et al., 2005). 

Today, the Great Lakes contain 43 Areas of Concern (AOCs), places suffering extreme 

environmental degradation. Nonnative and invasive flora and fauna have further damaged 

ecosystem health. Sea lamprey, zebra mussels and quagga mussels are among the most well-

known invasive species to date, and we also face the continued threat of Asian carp. 

A changing climate also presents challenges for the Great Lakes ecosystem and its residents. 

Higher global temperatures are changing weather patterns and precipitation across the region. 

Diminishing duration and thickness of ice cover each winter and wider, more frequent variability 

in lake water levels are complicating planning and public and private infrastructure. This 

variability leads to fecal bacteria, from sewage releases along shorelines and septic systems, 

moving through watersheds (Verhougstraete et al. 2015). Many plants and animals important to 

Indigenous peoples are particularly vulnerable to climate change, including moose, wild rice and 

walleye, that place traditional agriculture, hunting and fishing harvests, and other economic and 

spiritual activities at risk. These changes affect Great Lakes ecology, economic value, and impact 

the lives and wellbeing of communities and populations around the basin. Changes in basin 

population, sewage treatment infrastructure, agricultural land use and practices and shoreline 

recreational use also influence the types and intensity of microbial contamination in the lakes. 

The importance of clean Great Lakes water to human wellbeing has been a historic focus of the 

IJC with public health a prominent goal for maintaining water quality. Two critical human health 

and economic aspects of Great Lakes shoreline communitiesðdrinking water and recreationð

are impacted by fecal pollution from different sources of human and animal waste. The lakes 

provide drinking water for an estimated 40 million in the Canada the United Sates (and water for 

food and beverage products for millions more). Modern drinking water treatment greatly reduces 

health risks for the majority, but the types and adequacy of protection may vary, and an unknown 

number may drink untreated lake water. 
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Beaches and shallow waters of Great Lakes, known as the nearshore zone, provide significant 

recreational opportunities and are one of the most utilized areas in the region (US Environmental 

Protection Agency 1994). Recreation as an ecosystem service hinges on our continued 

expectations for clean water from an environment that is impacted by many stressors (Allan et al. 

2013). The full benefits of achieving and maintaining a healthy nearshore zone are tied to 

improving many aspects of human wellbeing. The Great Lakes include 8,851 km (5,499.76 

miles) of some of the worldôs greatest sandy beaches, but a growing trend of increasing beach 

closures has plagued many coastal communities (Chrzastowski et al. 1994; Folger et al. 1994; 

Natural Resources Defense Council 2011). Nationally, tourism has become a primary factor 

driving economic activity, job creation, wealth and investment (Houston 2008) and the economic 

value gained from Great Lakes beach tourism is visible in the foregone benefits of beach 

closures. Song et al. (2010) estimated closing all Lake Michigan beaches located in the state of 

Michigan would result in an economic loss of US$2.7 billion. Another Great Lakes basin study 

estimated beach closures cost the surrounding community nearly US$228,000 per event (Murray 

et al. 2001). The Brookings Institution (2007) suggested a 20 percent reduction in Great Lakes 

beach closures would result in an economic benefit of at least US$130 million per year, or at 

least US $2 billion in present day dollars. Therefore, Great Lakes beaches and nearshore 

environments are not only a treasured natural resource but also a vital economic driver for the 

surrounding communities and require protection against further degradation. 

As early as 1913, the IJC conducted a detailed monitoring study of the fecal-related pollution of 

the boundary waters of the Great Lakes and the potential link between disease and sewage 

pollution (International Joint Commission 1918). The question of whether nearshore fecal 

bacterial/microbial water quality is getting better or worse is fundamental to maintaining the 

Great Lakes for recreational use and as a source of drinking water under the general objectives of 

the Great Lakes Water Quality Agreement. Public health is a prominent driver for maintaining 

and improving water quality; this project report provides the HPAB with an assessment of the 

state of knowledge on fecal contamination in the Great Lakes and examines how a basinwide, 

binational fecal pollution/microbial water quality reassessment might be carried out. 

The 1913 IJC study looked at the relationship between fecal pollution and disease from using 

contaminated water as a drinking water source. Today, exposure occurs primarily through 

recreation and monitoring has focused on protecting beach users. An unknown number of people 

may use untreated or undertreated lake water for drinking as well, primarily in Indigenous or 

rural populations. 

Monitoring tools are better today: we can enumerate more specific bacteria species (E. coli rather 

than total coliforms) and we can also use DNA-based technology known as microbial source 

tracking (MST) to identify fecal pollution sources of water quality impairment such as humans, 

cattle, pets and geese. These methods, combined with other tools that provide information on 

various pollution pathways (e.g., wastewater treatment plants (WWTPs), CSOs, septic systems, 

stormwater, direct deposition), allow public health officials to develop strategies to mitigate the 

pollution with targeted management actions. 
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1.1 Project overview 

The purpose of this project was to use existing data to analyze fecal bacteria water quality 

changes and trends across the basin as observed within the last 10 years for comparison with 

those presented by the 1913 IJC study. The project also identified science and environmental 

management gaps related to fecal bacteria and fecal pollution sources that could inform 

investment in a basinwide microbial water quality reassessment. Project goals and objectives for 

a literature review and expert workshop included: 

i. Determine changes and trends in the concentration of fecal contaminants at the subset of 

sites of the 1913 study in the Great Lakes using available data, including consideration of 

Lake Michigan, that was not included in the original study but is anticipated for inclusion 

in a future synoptic reassessment survey. 

ii. Based on literature describing current technologies (e.g., genomic indicators) and existing 

microbial source tracking data: 

a. Describe approaches for determining the contributions or relative levels of 

contamination from various sourcesðhuman fecal waste, agricultural animal 

fecal waste, domestic animals (pets) and wildlife (e.g., waterfowl)ðat 20-40 

sampling locations used in the 1913 study. 

b. Describe the public health risks for swimming and water consumption at these 

sites. 

iii.  Evaluate contemporary sampling and fecal source identification programs and data, 

including for Lake Michigan, to provide updated conclusions about the range, 

geographical origin and distribution of pollution from sources of human waste, and to 

identify fecal pollution hotspots around the Great Lakes. 

 

1.2 Project tasks 

The project work group developed a work plan to describe the tasks, deliverables and schedule 

for the project. The tasks conducted to complete the project included: 

¶ Reviewing the 1913 IJC study report and appendices. A total of 35 sampling locations 

used in the study were selected to span the geographical extent of the Great Lakes, 

including both lake and connecting channel areas (e.g., St. Marys River, St. Clair River, 

Lake St. Clair, Detroit River, Niagara River, St. Lawrence River) and the associated 

sampling information and biological (coliform) measurements were compiled. 

Information on the Great Lakes watershed conditions around 1913, such as human 

population sizes, were also compiled. 

¶ Compiling and analyzing enumeration data for fecal coliform, E. coli and enterococci at 

locations in the Great Lakes from approximately 2004-2018. Additional data compiled 
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also includes information describing fecal bacteria conditions in the Great Lakes, 

including beach closing data. Data describing current watershed characteristics and 

conditions were also compiled. These data were used to characterize current fecal 

bacterial conditions in the Great Lakes and to compare contemporary conditions to 

conditions in and around 1913. 

¶ Literature and data review for MST studies in the Great Lakes basin. These publications 

and data were used to assess the MST methods, markers and techniques used in Great 

Lakes research. They were also used to describe potential sources and pollution 

pathways. 

¶ Hosting and facilitating a workshop of experts to discuss the analyses conducted for the 

project and to develop recommendations for a future basinwide, binational fecal 

bacterial/microbial water quality reassessment. 

 

This report provides: an assessment of the 1913 conditions, as described in the 1918 report; a 

comparison to current fecal bacterial conditions across all of the Great Lakes, based on data from 

the last 10-15 years including both enumeration and MST methods; an assessment of sources and 

pollution pathways from published studies; a description of an expert workshop including a 

summary of findings and recommendations for improving bacterial monitoring and conditions 

basinwide; and an overall project summary. This report describes each of these tasks and the 

major findings. 
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2.0 The 1913 Great Lakes Transboundary 

Water Pollution Study 

The IJC initiated a comprehensive, first-of-its-kind study of transboundary fecal bacterial 

contamination in the Great Lakes in 1913. The HPAB members believe that this study remains 

the largest fecal microbial water quality study, in terms of its spatial extent and number of 

samples collected, in North America. Prior to describing the study, we present some information 

on what the Great Lakes watershed was like a century ago for context. Note that this is not a 

comprehensive or detailed historical characterization of Canada or the United States during this 

period, but is intended to provide a sense of the state of the Great Lakes at that time. 

 

2.1 The Great Lakes basin in 1913 

At the time of the 1913 IJC water pollution study, the Great Lakes basin was on the cusp of the 

population explosion that peaked midcentury in the United States and continues through today in 

Canada. Approximately seven million people lived along boundary waters of the Great Lakes. 

There were only eight cities with populations greater than 100,000 in 1910-1911 and of those 

Toronto was the only one in Canada (Table 2-1 below). Buffalo was a larger city (population 

423,715) than Toronto (population 327,753) in 1911. 
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Table 2-1: Population of major cities in the Great Lakes basin in 1910-1911. 

City*  
Great Lake/ 

Connecting Channel 

1910/1911 

Population** ,À 

Duluth, MN Lake Superior 78,466 

Thunder Bay, ONĀ Lake Superior 27,719 

Sault Ste. Marie, ON Lake Superior 10,984 

Sault Ste. Marie, MI Lake Superior 12,615 

Green Bay, WI Lake Michigan 25,236 

Milwaukee, WI Lake Michigan 373,857  

Chicago, IL Lake Michigan 2,185,283  

Gary, IN Lake Michigan 16,802 

Muskegon, MI Lake Michigan 24,062 

Traverse City, MI Lake Michigan 12,115 

Saginaw, MI Lake Huron 50,510 

Sarnia, ON St. Clair River 9,947 

Detroit, MI Detroit River 465,766  

Windsor, ON Detroit River 17,829 

Toledo, OH Lake Erie 168,497  

Cleveland, OH Lake Erie 560,663  

Buffalo, NY Niagara River 423,715  

Rochester, NY Lake Ontario 218,149  

Kingston, ON Lake Ontario 18,874 

Toronto, ON Lake Ontario 327,753  

Hamilton, ON Lake Ontario 81,959 

 

*  US cities populations are from 1910. Canadian city populations are from 1911. 
**  US cities population data source: worldpopulationreview.com that cites the US Census as its source. 
À Canadian cities population data source: Table XXV in Appendix of 1918 IJC Transboundary Water Pollution 

Study (International Joint Commission 1918) 
Ā In 1910, the contemporary Thunder Bay area was two municipal areas: Port Arthur and Fort Williams. The 

population of both cities were added together and reported in the table. This was done to facilitate 

comparisons to current day populations. 

  

https://worldpopulationreview.com/
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Many cities were in the process of building sewers at the time of the IJC study. A section of the 

1918 IJC report details the sanitary sewer system plans for several communities in the Great 

Lakes. These sewer systems typically delivered the sanitary sewage waste directly to the nearest 

waterway with little or no treatment. Conventional wastewater treatment processes were in their 

infancy at the time of the 1913 study. For example, the activated sludge process had just been 

developed in 1912 in England (Metcalf and Eddy, 1915). Deaths due to typhoid were a major 

concern at this time. The link between fecal contamination from sanitary sewer discharges to 

rivers and streams and incidence of disease was not well known, as evidenced by the below 

photograph from 1925 showing a group of young people swimming by a sewer outfall in the 

Detroit River (IJC, personal communication, email from Jennifer Boehme to Carrie Turner, May 

6, 2019). 

 
Historical photograph of swimmers by a sewer outfall in the Detroit River in 1925. Photo credit: Tom Phare, 

Windsor then Windsor now, available from windsorthenwindsornow.wordpress.com/2011/02/25/the -good-

old-days-swimming-in-the-poopy-detroit-river/. 

Economically, the industrial revolution was underway. For example, the first Ford Model-T cars 

started rolling off the first moving assembly line in 1913. The industrial activity was creating a 

demand for iron ore, coal and other raw materials that the shipping routes on the Great Lakes 

were well suited to fill (Figure 2-1 below). 

  

https://windsorthenwindsornow.wordpress.com/2011/02/25/the-good-old-days-swimming-in-the-poopy-detroit-river/
https://windsorthenwindsornow.wordpress.com/2011/02/25/the-good-old-days-swimming-in-the-poopy-detroit-river/
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Figure 2-1: Shipping tonnage on the Great Lakes (US vessels) by year, 1900-2012. Data 

from Lake Carrierôs Association as published by WBEZ, available at: 

wbez.org/stories/come-hell-or-high-water-can-great-lakes-shipping-make-a-

resurgence/bf2c3960-2de7-4ece-ac7c-96ce07fa2866. 

 

Freight shipping on the Great Lakes experienced rapid growth between 1910 and 1920. Iron ore 

tonnage shipped on the Great Lakes increased from less than 50 million tons to over 70 million 

tons by mid-decade. Less dramatic but still significant increases in coal shipping also occurred 

over the same time. Note that the amounts shipped today are similar to the amounts shipped in 

the 1910 decade for iron ore and coal. Vessels dumped their raw sewage directly into the lakes 

and rivers. There were far less poultry and far more ovine (sheep) and equine (horses) livestock 

compared to modern times, and livestock were dispersed over larger geographic areas but at 

lower densities. 

 

2.2 The 1913 IJC water pollution study description 

In 1912, the IJC was charged with determining the extent of fecal contamination in the parts of 

the Great Lakes that served as a shared boundary between Canada and the United States. The 

study objectives were to determine: 1) the extent and means that boundary waters are polluted; 

and 2) how cross-boundary pollution could be prevented and/or remedied. Lake Michigan was 

not included in the study. 

2.2.1 1913 IJC study design 

The study design was informed by public comments and a panel of experts, including public 

health officials, scientists, engineers, and state and provincial representatives. The study cost was 

https://www.wbez.org/stories/come-hell-or-high-water-can-great-lakes-shipping-make-a-resurgence/bf2c3960-2de7-4ece-ac7c-96ce07fa2866
https://www.wbez.org/stories/come-hell-or-high-water-can-great-lakes-shipping-make-a-resurgence/bf2c3960-2de7-4ece-ac7c-96ce07fa2866















































































































































































