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Overall Assessment 
Note: The overall assessment is based on measures of treated water: population served by community water 
systems (CWSs) that met all health-based standards for the U.S. and treated water sample results in compliance 
with water quality standards for Ontario. Source water information for Ontario is included in rationale for context 
only.  

Status: Good 

Trends: 

10-Year Trend: Unchanging 

Long-term Trend (Ontario: 2004-2020; U.S.: Undetermined): Unchanging  

Rationale: 

Ontario: Each year from 2004-2020, 99.74%-99.88% of treated drinking water tests from all of Ontario’s 
municipal residential systems met Ontario drinking water quality standards for microbes, chemicals and 
radionuclides. Great Lakes source water quality was compared to Ontario drinking water quality standards for 
select chemicals and tritium using the Canadian Council of Ministers of the Environment Water Quality Index 
(CCME WQI, or WQI for short). There was insufficient data for comparison for the years 2012-2017 (from 2012-
2016 for Lake Erie). For years with enough data to calculate the WQI, the WQI classified Great Lakes source 
water quality as ‘excellent’ or ‘good’.  Data was insufficient to determine a WQI score for some years from 2017-
2020, but when the WQI could be calculated, each lake’s WQI scores were the same from 2017-2020 as they 
were from 2007-2011. 

U.S.: During the 2020 calendar year, 19.5 million U.S. residents received drinking water from the 810 community 
water systems (CWSs) that source from the surface waters of the Great Lakes and its connecting river systems 
(including the international section of the St. Lawrence River). Overall, 98.5 percent of the 810 CWSs met all 
health-based standards, and 99.1 percent of this population was served by CWSs that met all health-based 
standards, achieving ‘Good’ ratings for drinking water quality for the U.S. side of the Great Lakes Basin.  

Lake-by-Lake Assessment 
Note: Lake-by-Lake Assessments are based on measures of treated water for the U.S. (population served by CWSs 
that met all health-based standards) and source water quality for Ontario (concentrations of contaminants in source 
water). See ‘Status Assessment Definitions’, ‘Trend Assessment Definitions’, and ‘Measures’ sections below for 
more information. There was insufficient data to assess a 10-year trend for the Ontario data, therefore the 
assessments for all lakes is Undetermined. Lake-by-Lake assessments only assessed 2020 U.S. data for this report, 
so there is not a 10-year or long-term period to reference. Thus, the assessment is Undetermined. 

Lake Superior 

Status: Good (U.S. treated drinking water: Good; Ontario source water: Good)

10-Year Trend: Undetermined 

Sub-Indicator: Treated Drinking 
Water 
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Long-term Trend: 

Ontario: (2007-2019): Unchanging 

U.S.:  Undetermined 

Rationale: 

Ontario: Water quality index (CCME WQI) result for source water is 100.  

U.S.: There are 17 CWSs that source from the surface waters of Lake Superior, which serve a population of 
174,008 people. The ‘Good’ rating is based on 94.3 percent of this population was served by CWSs that 
met all health-based standards, and 15 of the 17 CWSs (88.2%) met all health-based standards, achieving 
a ‘Fair’ rating. 

Lake Michigan 

Status: Good 

10-Year Trend: Undetermined 

Long-term Trend: Undetermined 

Rationale: Lake Michigan is wholly within the United States. There are 356 CWSs that source from the surface 
waters of Lake Michigan, which serve a population of 9,552,028 people. The ‘Good’ ratings are based on 99.4 
percent of these 356 CWSs that met all health-based standards, and 99.1 percent of this population was served by 
CWSs that met all health-based standards. 

Lake Huron (including St. Marys River) 
Status: Good (U.S. treated drinking water: Good; Ontario source water: Good) 

10-Year Trend: Undetermined 

Long-term Trend: 

Ontario (2007-2019): Unchanging 

U.S.: Undetermined 

Rationale: 

Ontario: Water quality index (CCME WQI) result of 100. 

U.S.: There are 133 CWSs that source from the surface waters of Lake Huron (n=132) and the St. Marys 
River (n=1), which serve a population of 1,678,942 people. The ‘Good’ ratings are based on 99.2 percent of 
these 133 CWSs that met all health-based standards, and 99.1 percent of this population was served by 
CWSs that met all health-based standards. 

Specifically assessing Lake Huron, of the 132 CWSs that source from the lake, 100 percent met all health-
based standards, and 100 percent of the population was served by CWSs that met all health-based 
standards, both measures achieving a ‘Good’ rating. 

Lake Erie (including St. Clair-Detroit River Ecosystem) 
Status: Good (U.S. treated drinking water: Good; Ontario source water: Good) 
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10-Year Trend: Undetermined  

Long-term Trend: 

Ontario (2007-2019): Unchanging 

U.S.: Undetermined 

Rationale: 

Ontario: Water quality index (CCME WQI) results of 100. 

U.S.: There are 205 CWSs that source from the surface waters of Lake Erie (n=117) and the St. Clair-
Detroit River (n=88), which serve a population of 6,705,016 people. The ‘Good’ ratings are based on 96.6 
percent of these 205 CWSs that met all health-based standards, and 99.0 percent of this population was 
served by CWSs that met all health-based standards. 

Specifically assessing Lake Erie, 95.7 percent of the 117 CWSs that source from the lake met all health-
based standards, and 99.1 percent of the population was served by CWSs that met all health-based 
standards, both measures achieving a ‘Good’ rating. 

Specifically assessing the St. Clair-Detroit River, 97.7 percent of the 88 CWSs that source from the St. 
Clair-Detroit River met all health-based standards, and 98.8 percent of the population was served by CWSs 
that met all health-based standards, both measures achieving a ‘Good’ rating. 

Lake Ontario (including Niagara River, and International section of the St. Lawrence River) 
Status: Good (U.S. treated drinking water: Good; Ontario source water: Good) 

10-Year Trend: Undetermined 

Long-term Trend: 

Ontario (2007-2020):  Unchanging 

U.S.: Undetermined 

Rationale: 

Ontario*: Water quality index (CCME WQI) results between 94 and 95. 

U.S.: There are 99 CWSs that source from the surface waters of the Niagara River (n=30)**, Lake Ontario 
(n=51) and the international section of the St. Lawrence River (n=18), which serve a population of 
1,443,789 people. The ‘Good’ ratings are based on 100 percent of the 99 CWSs that met all health-based 
standards, and 100 percent of the population was served by CWSs that met all health-based standards. 

*Note: The Ontario analysis includes three drinking water systems (Port Colbourne, Welland and St. Catherines) 
which source their water from the Welland Canal. 

**Note: The CWSs in the U.S. that rely on the Niagara River for source water all obtain water from the Upper 
Niagara River (i.e., upstream of Niagara Falls). No CWSs in the U.S. draw water from the Lower Niagara River (i.e., 
downstream of Niagara Falls). 
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Status Assessment Definitions 
Ontario 
Treated water quality: Based on the percentage of treated drinking water tests meeting the Ontario drinking water 
quality standards as follows: 

Good: At least 99% 

Fair: 97-98.9% 

Poor: Less than 97% 

Undetermined: Data are not available or are insufficient to determine the percent of treated drinking water tests 
meeting standards 

Source water quality: Based on values calculated by the Canadian Council of Ministers of the Environment Water 
Quality Index (CCME WQI).  

For State of the Great Lakes reporting, CCME WQI values are grouped as follows: 

Good: 80-100 

Fair: 65-79  

Poor: 0-64 

Undetermined: Data are not available or are insufficient to determine the CCME WQI value 

United States 

Good: At least 90 percent of CWSs met all health-based standards and at least 90 percent the population was 
served by CWSs that met all health-based standards. 

Fair: 80 percent to 90 percent of CWSs met all health-based standards and 80 to 90 percent of the population was 
served by CWSs that met all health-based standards. 

Poor: Less than 80 percent of CWSs met all health-based standards and less than 80 percent of the population 
was served by CWSs that met all health-based standards. 

Undetermined: Data were not available or were insufficient to assess condition of the ecosystem components. 

Trend Assessment Definitions 
Ontario 
Treated water quality: 

Improving: Increase in percent of treated drinking water test results meeting standards. 

Unchanging: No change in percent of treated drinking water tests meeting standards. 

Deteriorating: Decrease in percent of treated drinking water tests meeting standards. 

Undetermined: Data are not available or are insufficient to determine the trend in percent of treated drinking water 
test results meeting standards. 
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Source water quality: 

Improving: Increase in CCME WQI value 

Unchanging: No change in CCME WQI value 

Deteriorating: Decrease in CCME WQI value 

Undetermined: Data are not available or are insufficient to determine the CCME WQI value 

United States 

Improving: Increase in the proportion of the population served treated drinking water that met all health-based 
standards. 

Unchanging: No change in the proportion of the population served treated drinking water that met all health-based 
standards. 

Deteriorating: Decrease in the proportion of the population served treated drinking water that met all health-based 
standards. 

Undetermined: Trend in health-based violations of treated drinking water was not determined or data were not 
available. 

Endpoints and/or Targets 
Levels of disease-causing organisms, concentrations of hazardous or toxic chemicals, and radioactive substances 
should not exceed established U.S. federal, state and provincial human health objectives, drinking water standards 
or guidelines. 

Sub-Indicator Purpose 
The purposes of this sub-indicator are to: 

• Assess chemical, microbial and radiological contaminant levels in drinking water; 

• Evaluate the potential for human exposure to drinking water contaminants; and, 

• Evaluate the efficacy of policies and technologies to ensure safe drinking water. 

Ecosystem Objective 
As vital sources of drinking water, the objective is for the Great Lakes ecosystem to be protected from harmful 
microbial, chemical, and radiological contaminants that require advanced treatments to meet all drinking water 
standards.  

This sub-indicator best supports work towards General Objective #1 of the 2012 Great Lakes Water Quality 
Agreement, which states that the Waters of the Great Lakes should “be a source of safe, high-quality drinking 
water.” 
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Measure 
Due to substantial differences in the drinking water regulatory structures between the two nations, this indicator 
was assessed independently by both nations with specific measures and analyses for each. 

Ontario 
Source water quality was compared to Ontario drinking water quality standards, using the Canadian Council of 
Ministers of the Environment Water Quality Index (CCME WQI). Since 2001, the CCME WQI has been used 
extensively in Canada and throughout the world for reporting on the state of water quality. Values calculated by the 
CCME WQI are based on a combination of three factors: 

• The number of parameters that don’t meet standards (scope) 

• The frequency with which the standards aren’t met (frequency) 

• The amount by which the standards aren’t met (amplitude) 

Ontario drinking water quality standards apply to treated water only; however, comparing source water quality to 
the standards provides useful insights into the state of the Great Lakes. 

The treated drinking water assessment criterion is the percentage of tests meeting Ontario drinking water quality 
standards. 

United States 
For the U.S.-portion of the Great Lakes Basin, drinking water quality was assessed by calculating the proportion of 
the population served by community water systems (CWSs) that provide drinking water sourced from the surface 
waters of the Great Lakes that meets all applicable health-based water standards, as reported in the Safe Drinking 
Water Information System (SDWIS) Federal Reporting Services system. Health-based violations (HBVs) may occur 
in the finished (i.e., treated) drinking water of a public water system (includes drinking water treatment plants and 
their distribution systems). HBVs may be issued due to a public water system’s failure to comply with requirements 
for a treatment technique or sampling results with elevated levels of contaminants, such as chemicals (e.g., arsenic, 
atrazine, nitrate, nitrite, radionuclides, heavy metals), disinfection byproducts (e.g., haloacetic acids, 
trihalomethanes), or microorganisms (e.g., E. coli).1 

To rate U.S. drinking water quality, the following indicators were used: 

• Proportion of CWSs that met all health-based standards 

• Proportion of population served by CWSs that met all health-based standards2 

Ecological Condition 
The quality of source water and its intended use applications determine the level of treatment required (i.e., fit-for-
purpose specifications). Drinking water has stringent standards and treatment requirements to protect public 

                                                             
1 See Drinking Water Regulations for more information about U.S. EPA’s health-based standards. 

2 Because the drinking water sub-indicator is part of the human health assessment, the proportion of population served by 
CWSs that met all health-based standards was the measure that determined the overall and the lake-by-lake statuses. 
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health, whereas different standards and treatment can be appropriate for non-potable purposes, such as irrigation, 
fire suppression, toilet flushing, and industrial processes. For all use applications, protecting source water quality is 
an important strategy to reduce treatment needs and expenses. Governments have enacted laws and support 
programs requiring monitoring and reporting, treatment for contaminant removal, and source water protection, 
which are described below. 

Ontario 

Even good quality source water requires treatment to make it safe to drink. To lower the risk of source water 
contamination reaching consumers’ taps, and to keep drinking water treatment costs low, continual efforts should 
be made to decrease microbial, chemical and radiological contamination of source water. 
The Ontario Ministry of the Environment, Conservation and Parks provided the data for the Canadian component of 
this report, as follows: 

• Source water data for 2007-2017 are from the Drinking Water Information Management System 
(DWIMS). Source water data for 2018-2020 are from DWIMS and the Drinking Water Information 
System (DWIS). DWIMS is the database of the Drinking Water Surveillance Program, a scientific 
program run in partnership with volunteer municipalities and First Nations. DWIS is the database of the 
Drinking Water and Environmental Compliance Division which is the Ministry’s regulatory compliance 
division. 

• Treated water data for all years (2004-2020) is from DWIS. 

Source Water 
Eleven parameters were chosen for the CCME WQI. They represent a wide spectrum of threats to drinking water 
quality. Some have been found at high levels in source water and a few have been found at high levels in treated 
drinking water. The eleven parameters are: 

• Glyphosate - accounts for about 54% of all agricultural pesticide use in Ontario. 

• Atrazine + dealkylated metabolites - the most frequently detected pesticide in Ontario’s treated drinking 
water. 

• 2,4-D has been detected in Ontario’s treated drinking water. 

• Microcystin-LR - one of the most toxic and commonly occurring algal bloom toxins in Ontario. 

• Nitrilotriacetic acid - a widely used replacement for phosphate in detergents and other cleaning products. 
It was detected at high levels in source water at two Ontario water treatment plants, including one on 
Lake Huron. 

• Toluene - of the gasoline components BTEX (benzene, toluene, ethylbenzene and xylene), it is the most 
commonly detected in Drinking Water Surveillance program (DWSP) samples. Also used as a solvent 
and as an intermediate in chemical manufacturing. 

• Nitrate - a commonly occurring contaminant from fertilizers, sewage plants and livestock waste. 

• Nitrite - a commonly occurring contaminant from fertilizers, sewage plants and livestock waste. 

• Arsenic - was detected at a high level in a source water sample from an Ontario water treatment plant. 

• Sodium - one of the main components of road salt. 

• Tritium - a radioactive compound released in spills from nuclear power plants. 
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Source water data were from 79 Great Lakes water treatment plants as follows: 
• Lake Ontario – 36 plants 

• Lake Erie – 18 plants 

• Lake Huron – 21 plants 

• Lake Superior – 4 plants 

Figure 1 shows the location of the plants. 

Typically, source water results for any parameter came from a subset of the water treatment plants on each lake 
because data for any given parameter wasn’t available from all plants. As a percent of plants on each lake, subsets 
were smallest on Lake Huron where data for any given parameter in any given year was often from 4-5 plants. 

WQI values were calculated for each lake rather than each water treatment plant since there was insufficient data 
at many water treatment plants to calculate a WQI value. 

Table 1 presents the annual CCME WQI values for each lake’s source water. Where there wasn’t enough data to 
calculate annual WQI values, there was sometimes enough data over two- or three-year periods to calculate the 
WQI value for those periods. However, even with the option to group years, there were still periods with insufficient 
data. 

The CCME WQI classifies water quality as follows: 

Excellent: WQI value 95-100 
Good: WQI value 80-94 
Fair: WQI value 65-79 
Marginal: WQI value 45-64 
Poor: WQI value 0-44 

The best possible WQI value is 100, which indicates that none of the source water measurements were higher than 
treated water standards for the parameters included in the WQI calculation. The State of the Great Lakes reporting 
schema classifies water quality as Good, Fair, Poor or undetermined. It doesn’t include a category of ‘excellent’, so 
for the purposes of this report, source waters with WQI results of ‘excellent’ or ‘good’ were classified as having 
good water quality. 

Lakes Erie and Superior had good source water quality with WQI values of 100 for every year or multi-year period 
that the WQI could be calculated. 

Lake Huron had good source water quality with WQI values of 100 for most years they could be calculated, and a 
value of 94.2 in 2008. In 2008, a nitrilotriacetic acid result from one Lake Huron source water sample was above the 
Ontario drinking water quality standard. 

Lake Ontario had good source water quality. WQI values were between 94 and 95 for every year WQI values could 
be calculated, except for 2008 when the WQI value was 100. WQI values between 94 and 95 were due to elevated 
sodium levels in some source water samples, likely caused by road salting in the watershed. For the eight years 
2007-2011 and 2018-2020, the annual percentage of samples from Lake Ontario with sodium results above 20 
mg/L ranged from 0.0%-6.8%, with a median of 3.6%. Sodium is not toxic and there is no Ontario drinking water 
quality standard for sodium; however, persons suffering from hypertension or congestive heart disease may require 
a sodium-restricted diet, in which case the intake of sodium from drinking water could become significant. The local 
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Medical Officer of Health should be notified when the sodium concentration exceeds 20 mg/L, so that this 
information may be passed on to local physicians. 

The 10-year trend in source water quality could not be determined for any of the lakes because the WQI could not 
be calculated for the years 2012-2016 and sometimes 2017; however, the long-term trend can be estimated. For 
each lake, WQI results from 2007-2011 were the same as those from 2017/18-2019/20. This suggests that the 
long-term trend in each lake is unchanging. 

Treated Water 
Figure 2 presents treated water test results for the period 2004-2020. The results include microbial, chemical, and 
radiological tests. They are from all of Ontario’s municipal residential drinking water systems. In 2004, there were 
729 municipal residential drinking water systems in Ontario. That number decreased to 657 by 2020 due mainly to 
amalgamation of systems. The majority of these systems do not use Great Lakes water. They use groundwater or 
water from rivers and inland lakes; however, the Great Lakes are among the best quality source waters in Ontario 
and therefore the percentages of treated water tests from Great Lakes systems meeting standards would likely be 
similar to or higher than those shown in Figure 2. 
Since 2004, the percentage of tests meeting Ontario drinking water quality standards has remained in the range 
99.74% - 99.88%.  From 2004-2020, Ontario’s treated drinking water quality was consistently good. A small 
percentage of tests did not meet standards. When a test result does not meet a standard, it does not necessarily 
mean that the drinking water is unsafe but does mean that the drinking water system owner and operator need to 
investigate what may have caused the adverse test result and take all steps necessary to resolve it. 

United States 

In the United States, the principal law governing pollution of the nation’s surface waters is the Federal Water 
Pollution Control Act, better known as the Clean Water Act. Originally enacted in 1948, it was totally revised by 
amendments in 1972 that gave the act its current dimensions. The 1972 legislation spelled out ambitious programs 
for water quality improvement that have since been expanded and are still being implemented by industries and 
municipalities (CRS, 2016). 

The Safe Drinking Water Act (SDWA), Title XIV of the Public Health Service Act, is the key federal law for 
protecting public drinking water supplies from harmful contaminants. First enacted in 1974 and substantially 
amended in 1986, 1996, and 2018, the act is administered through programs that establish standards and 
treatment requirements for public drinking water supplies, finance drinking water infrastructure projects, promote 
water system compliance, and control the underground injection of fluids to protect underground sources of 
drinking water. The 1974 law established the current federal-state arrangement in which states may be delegated 
primary implementation and enforcement authority (i.e., primacy) for the drinking water program. The state-
administered Public Water Supply Supervision Program remains the basic program for regulating the nation’s 
public water systems (PWSs), and 49 states and the Navajo Nation have assumed this primacy authority (CRS, 
2017). As of December 2020, the U.S. Environmental Protection Agency has set legally enforceable standards for 
94 contaminants per the National Primary Drinking Water Regulations (NPDWRs) (CRS, 2021). 

The SDWA Amendments of 1996 (P.L. 104-182) require all community water systems (CWSs) to provide drinking 
water quality information annually to their consumers. To satisfy this obligation, CWSs produce an annual 
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Consumer Confidence Report (CCR).3 These CCRs provide information including the specific drinking water 
sources, the availability of source water assessments, and a summary of: 

• Potential sources of contamination 

• Water treatment processes 

• Contaminants detected in finished drinking water 

• Violations that occurred 

• Other relevant information 

Depending on the applicable rules, monitoring for contaminants may be required in the source water (prior to 
treatment), in the drinking water treatment plant at the point-of-entry to the distribution system (after treatment), 
and/or in the distribution system. For microbial contaminants, while Legionella, Giardia, and viruses are regulated 
under the surface water treatment rules (SWTR), no monitoring is required (treatment technique requirements). 
Cryptosporidium monitoring is required for 24 months for new PWSs under the LT2 rule.4 Notably, required 
sampling results are not reported directly to the U.S. EPA except in limited situations, such as direct implementation, 
rule violations, SDWA six-year review cycles,5 and unregulated contaminant monitoring rule compliance.6 Sampling 
results are recorded in databases maintained by the primacy agencies (e.g., states’ departments of environmental 
protection), and violations of the rules are issued by the primacy agencies to the PWSs and are reported to the U.S. 
EPA. 

For the purposes of this sub-indicator report, the available information assessed by the U.S. EPA focused on 
finished (i.e., treated) drinking water quality as indicated by health-based violations of CWSs with the primary 
source of surface water from the Great Lakes or its connecting rivers. Thus, only a small subset of all PWSs was 
included in our analyses.7 Excluded were CWSs with the primary source of surface water from inland waterbodies 
or groundwater, non-community water systems, and systems that serve less than 25 people. 

                                                             
3 For more information and to find your local CCR, visit https://www.epa.gov/ccr/ccr-information-consumers.  

4 The Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) went into effect in January 2006 and required surface 
water systems to conduct 24 months of source water monitoring, calculate an average Cryptosporidium concentration, and use 
those results to determine if their source was vulnerable to contamination, which may have required further treatment. Most 
PWSs have already fulfilled the monitoring requirements of this rule and are no longer required to report surface water 
monitoring results to their primacy agency or the U.S. EPA. New surface water systems are subject to this rule. See Surface 
Water Treatment Rules for more information. 
5 For six-year review contaminant occurrence data, visit https://www.epa.gov/dwsixyearreview/contaminant-occurrence-and-
related-data-six-year-review-drinking-water-standards.  

6 For unregulated contaminant monitoring rule data, visit https://www.epa.gov/monitoring-unregulated-drinking-water-
contaminants/occurrence-data-unregulated-contaminant.  

7 U.S. EPA has established three broad categories of public water systems (PWSs). A community water system (CWS) serves 
the same population year-round. A non-transient non-community water system (NTNCWS) regularly supplies water to at least 
25 of the same people at least six months per year but not year-round (e.g., schools, factories, office buildings, and hospitals that 
have their own wells). Transient non-community water systems (TNCWS) provide water in places where people do not remain 
for long periods of time (e.g., gas stations, restaurants, and campgrounds). Because individuals typically obtain drinking water 
from multiple PWSs (e.g., home, work, school, community building, restaurant) throughout the day, there may be double 
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Reducing the number of health-based violations (HBVs) is a component of the U.S. EPA’s FY2018-2022 Strategic 
Plan, which calls for a 25 percent reduction in the number of CWSs that are out of compliance with health-based 
standards (USEPA, 2021). Data of the number and type of HBVs are recorded and publicly available in the 
nationwide U.S. EPA Safe Drinking Water Information System (SDWIS) Federal Reporting Services system. HBVs 
in the U.S. include violations of: 

• Maximum Contaminant Level (MCL) - i.e., the highest level of a contaminant that is allowed in drinking 
water 

• Maximum Residual Disinfectant Level (MRDL) - i.e., the highest level of a disinfectant allowed in drinking 
water 

• Treatment Technique (TT) - i.e., a required process intended to control contaminants in drinking water 

HBVs are expected to return to compliance as soon as possible but long-term changes may be needed to do so, 
such as securing additional technical, managerial, and financial support or infrastructure upgrades (e.g., additional 
advanced treatment processes, changing source water with a new well or intake or a purchase agreement). 

Health-Based Violations Assessment 
For context, during the 2020 calendar year there were nearly 144,000 active PWSs across the country that served 
over 330 million people. Across the eight Great Lakes States, there were nearly 58,000 active PWSs that served 
over 80 million people, of which 11,358 were CWSs that served 73 million people (Table 2).8 

Categorizing by primary water source, of the 11,358 CWSs across the eight Great Lakes States, only 2,371 (20.9%) 
were CWSs with the primary source of surface water, which served nearly 52 million people (70.7%) (Table 3). 
Additionally, there were 8,987 (79.1%) CWSs with the primary source of groundwater, which served almost 21.5 
million people (29.3%). Due to this report’s focus on assessing drinking water quality sourced from the Great Lakes, 
the CWSs with the primary source of groundwater were excluded from our analyses. 

As shown in Table 4, of the 2,371 CWSs across the eight Great Lakes States with the primary source of surface 
water, only 810 were CWSs with the primary source of surface water from the Great Lakes or its connecting rivers 
(Superior-to-Huron ecosystem: St. Marys River; Huron-to-Erie ecosystem: St. Clair River, Lake St. Clair and Detroit 
River; Erie-to-Ontario ecosystem: Niagara River; and the international section of the St. Lawrence River),9 which 
were only 7.0 percent of all active CWSs across the eight Great Lakes States. Those 810 CWSs served a population 
of 19,554,093, which was 37.7 percent of the population served by all active CWSs across the Great Lakes States. 

To assess Great Lakes drinking water quality, the 810 CWSs with the primary source of surface water from the 
Great Lakes and its connecting rivers were included in our analyses for this sub-indicator report. These CWSs were 

                                                             

counting of population served across the three categories. See EPA draft guidance manual for clarification of definitions and 
methods (WSG 61A). 

8 The number of water systems and population served includes Tribal water systems. EPA Region 2 and EPA Region 5 conduct 
direct implementation of NPDWRs for the Tribal systems in the Great Lakes region. See Tables 2, 3 and 4 for a breakdown of 
water systems by primacy agency. 

9 The international section of the St. Lawrence River is the section of the river approximately between Cape Vincent, New York 
and St. Regis, New York. See the Great Lakes Water Quality Agreement Article 1 for the formal definition. 
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identified in response to a request to the primacy agencies and aided using the Drinking Water Mapping Application 
to Protect Source Waters (DWMAPS) application.10 

For results, during the 2020 calendar year there were 810 CWSs that sourced surface water from the Great Lakes 
or its connecting rivers, which served a population of 19,553,763 (Table 4). Lake Michigan was the top surface 
water source by both the number of systems with 356 (44.0%) CWSs and by population served with 9,552,028 
(48.9%) people served. Figure 3 is a map of the CWSs that source surface waters from the Great Lakes by county. 
Figure 4 is a map of the population served by the CWSs that source surface waters from the Great Lakes by county. 

Table 5 shows the number of HBVs by surface water source. During the 2020 calendar year, there were 16 HBVs 
at 12 of the 810 CWSs. Therefore, 798 (98.5%) of the CWSs met all health-based standards, achieving a ‘Good’ 
rating (>90%) overall. By population served, there were 181,856 (0.9%) served by a CWS with one or more HBVs. 
Therefore, 99.1 percent of the population was served by CWSs that met all health-based standards, achieving a 
‘Good’ rating overall. 

By surface water source, all but one of the surface water sources achieved ‘Good’ ratings for both measures: by 
proportion of the CWSs that met all health-based standards and by proportion of population served by a CWS that 
met all health-based standards.11 In fact, all the CWSs with the primary source of surface water from Lake Huron 
(132 CWSs that served 1,664,253 people), Lake Ontario (51 CWSs that served 1,053,451 people), the Niagara 
River (30 CWSs that served 341,678 people), and the international section of the St. Lawrence River (18 CWSs 
that served 48,660 people) met all the health-based standards during the 2020 calendar year. 

There were a few CWSs that rely on Lake Michigan and Lake Erie for source water that were issued HBVs but both 
lakes received “Good” scores on the two measures because over 90 percent of the population was served by CWSs 
that met all health-based standards and over 90 percent of the CWSs met all health-based standards. 

Lake Superior received both a ‘Fair’ and a ‘Good’ rating (Table 5). The ‘Fair’ rating resulted from the three HBVs at 
two of the 17 CWSs (88.2% met all health-based standards) that source from Lake Superior. Despite these two 
CWSs with HBVs, 94.3 percent of the population was served by CWSs that met all health-based standards, 
resulting in a ‘Good’ rating overall. Notably, Lake Superior has the fewest CWSs (n=17) among the five Great Lakes 
making this proportion-based rating especially sensitive to even one CWS with a HBV (1 of 17 is a 5.9%-change in 
score). The other four Great Lakes each have 99 or more CWSs (1 of 99 is a 1.0%-change in score). 

Figure 5 shows the total population served compared to population served by CWSs with HBVs by surface water 
source. 

Figure 6 shows the type of HBVs by rule and surface water source. There were seven Lead and Copper Rule 
treatment technique violations (failure to submit an optimal corrosion control study, failure to maintain optimal 
water quality parameters, failure to complete all public education requirements, and lead action level exceedance), 
six Disinfectants and Disinfection Byproducts Rules violations (systems whose locational running annual average 
exceeded the MCL for total trihalomethanes or haloacetic acids and a system that was not operated by a state-
approved operator), two surface water treatment rule treatment technique violations (a system that did not meet 
the minimum residual disinfectant concentration and one post-filtration turbidity sample that exceeded 1 NTU), and 
one revised total coliform rule violation (one positive E. coli sample result in the distribution system). 

                                                             
10 To request the list of water systems assessed for this report, please contact the authors. See Acknowledgements section for 
the list of authors and contact information. 

11 The St. Marys River was not rated due to an insufficient CWS sample size (n=1). 
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Linkages 
Following is a brief discussion of other Great Lakes sub-indicators that can influence drinking water quality. In 
general, the quality of treated drinking water can be linked with other sub-indicators and may be negatively 
impacted by the demands of an increasing Great Lakes human population. 

• Groundwater Quality – important because many municipalities obtain their drinking water from 
groundwater.   

• Water Quality in Tributaries – important because some municipalities use tributaries as their drinking 
water source and because tributaries are the main route by which contaminants reach the Great Lakes.  

• Precipitation Amounts in the Great Lakes Basin, Watershed Stressors, Forest Cover, Land Cover and 
Tributary Flashiness are linked to the Treated Drinking Water sub-indicator as they can influence the 
potential for contaminants to wash into tributaries and to reach drinking water intakes within the Great 
Lakes basin.  

• Harmful Algal Blooms – can cause algal toxin contamination of drinking water sources. By extension the 
related sub-indicators of Nutrients in Lakes and Surface Water Temperature are important to drinking 
water quality.  

• Toxic Chemicals in the Atmosphere and Toxic Chemicals in Water can influence toxics concentrations at 
drinking water intakes. 

This sub-indicator also links directly to the other human health related sub-indicators including Beach Advisories 
and Contaminants in Edible Fish. 

Traditional Ecological Knowledge (TEK), Citizen Science and other 
Bodies of Knowledge 
The lifeways of the Tribes and First Nations of the Great Lakes Basin are inexorably linked to the Great Lakes water 
resources, who have retained their rights to hunt, fish and gather within the Great Lakes Basin in areas ceded to the 
United States or Canada in various treaties (GLRC, 2005; HETF, 2005). As an example of this commitment, in 2004 
the Tribes and First Nations of the Great Lakes sent an accord to the federal, state and provincial governments of 
the Great Lakes Region to demand their rights to protect and preserve the Waters of the Great Lakes Basin, to 
secure a healthy future for the Great Lakes, and to be included to fully participate in the negotiations of the Great 
Lakes Compact. 

In a recent poll of Great Lakes Basin residents, more respondents that identified as Indigenous or Métis felt it was 
important to protect the Great Lakes water quality than non-Indigenous respondents (GLWQB, 2018). In fact, 
Indigenous respondents were substantially more likely to contact public officials, attend public meetings, and 
engage online to protect the Great Lakes water quality than non-Indigenous respondents (Guo et al., 2020). 

In a series of interviews of Anishinaabe and non-Indigenous residents across the Great Lakes Basin, both groups of 
interviewees expressed that water characterizes “the way of life” in the region as well as a greater concern about 
water quality than water quantity, but Anishinaabe respondents expressed greater water-related values than non-
Indigenous residents (Kozich et al., 2018). 
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Assessing Data Quality 

Data Characteristics  Agree Neutral or 
Unknown 

Disagree Not 
Applicable 

Data are documented, validated, or quality-assured 
by a recognized agency or organization X    

Data are from a known, reliable and respected 
generator of data and are traceable to original sources 

X    

Geographic coverage and scale of data are 
appropriate to the Great Lakes Basin X    

Data obtained from sources within the U.S. are 
comparable to those from Canada 

  X  

Uncertainty and variability in the data are 
documented and within acceptable limits for this sub-
indicator report 

X    

Data used in assessment are openly available and 
accessible 

Yes 

Data can be found here: 

U.S.: Sources are described and linked 
in the text. Contact authors to request 
files of the CWSs analyzed. 

Canada: DWSP data can be found 
here: 
https://data.ontario.ca/dataset/drinking
-water-surveillance-program 

Data Limitations 
The purpose of this sub-indicator is to assess the waters of the Great Lakes as a source of safe, high-quality 
drinking water. There are numerous data limitations that prevented a harmonized binational assessment of a 
consistent suite of indicators in source water and treated drinking water.  

The measures employed by the U.S. EPA in this report were of CWSs that met all health-based standards for 
treated drinking water, which are more reflective of compliance with the existing SDWA regulations and primacy 
agencies’ oversight than source water quality. An assessment of a harmonized suite of water quality indicators 
comparing of source water quality at the intakes versus finished water quality would be ideal, but limited source 
water sampling requirements and data accessibility are barriers. Access to source water monitoring data would 
require increased sampling and collaboration with the CWSs or other agencies. For example, the National Oceanic 
and Atmospheric Administration’s Great Lakes Environmental Research Laboratory, the Great Lakes Observing 
System, and citizen science organizations (e.g., Waterkeeper Alliance organizations, watershed councils) conduct 
seasonal source water monitoring and modelling, which could be included in future analyses. Finished water quality 
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monitoring data are maintained by the primacy agencies (e.g., states’ departments of environmental protection), 
which would require additional efforts to coordinate access to the compliance sampling data from the 145 CWSs in 
the U.S. with intakes in the surface waters of the Great Lakes and connecting rivers.12 Additional monitoring may be 
needed, such as through the EPA’s National Aquatic Resource Surveys. 

Additional Information 
First incorporated in the 1987 amendments of the GLWQA was a procedure for data assessment and identification 
of Areas of Concern (AOC) and development of corresponding remedial action plans (RAPs) based on a suite of 14 
beneficial use impairments (BUI).13 Relevant to drinking water is BUI#9: “restrictions on drinking water 
consumption, or taste and odor problems.” Of the 43 locations formally identified as AOCs by Canada and the 
United States, eight locations were deemed to have a BUI affecting drinking water (BUI#9). Since 1987, six of these 
eight locations have completed remedial actions to delist the drinking water BUI. The two locations with the 
drinking water BUI still assigned are Lower Green Bay/Fox River AOC in Wisconsin14 and the binational St. Clair 
River AOC.15 There are no CWSs that use the Fox River or Lower Green Bay as its source water. In Michigan, there 
are 12 CWSs serving nearly 100,000 residents that rely on the St. Clair River as their source water and all 12 CWSs 
met all health-based standards in 2020. 

United States 

We improved the methods of our assessments from previous SOGL reports. Notably, the set of U.S. public water 
systems analyzed in this sub-indicator report is more specific than previous SOGL reports. Previous SOGL reports 
assessed all active CWSs (including those with the primary source of groundwater) in the counties that border the 
Great Lakes shores in the U.S. As shown in Figure 2 and Figure 3, not all Great Lakes bordering counties have 
CWSs that source surface water from the Great Lakes, and there are 23 non-bordering (i.e., inland) counties (e.g., 
DuPage and Will counties, Illinois; Waukesha county, Wisconsin; Genesee, Kent, Lapeer, Midland, Oakland, 
Saginaw, and Washtenaw counties, Michigan; Ashland, Fulton, Geauga, Huron, Medina, Portage, and Wood 
counties, Ohio; and Cattaraugus, Genesee, Livingston, Onondaga, Ontario, and Wyoming counties, New York) that 
have 166 CWSs (20.5% of CWSs assessed) that sourced surface water from the Great Lakes, which served a 
population of 3,433,077 (17.6% of population assessed). Our current assessment also included an analysis by the 
surface water source (i.e., by Great Lake and connecting river) individually whereas previous reports provided 
assessments by the state where the CWSs were located and not by surface water source. 

                                                             
12 As assessed for this report, there are 810 CWSs that rely on the surface waters of the Great Lakes and connecting rivers as 
their source of water. Of these 810 CWSs, 145 are surface water systems with intakes in these waterbodies. The other 665 
CWSs purchase water (i.e., surface water purchase systems; consecutive systems) from the 145 surface water systems. A list of 
these systems is available upon request. 

13 For more information about the Areas of Concern program, see https://binational.net/annexes/a1/, 
https://www.ijc.org/en/what/glwq-aoc, https://www.epa.gov/great-lakes-aocs, and https://www.canada.ca/en/environment-
climate-change/services/great-lakes-protection/areas-concern.html.  

14 For more information, see https://www.epa.gov/great-lakes-aocs/lower-green-bayfox-river-aoc. 

15 For more information, see https://www.epa.gov/great-lakes-aocs/st-clair-river-aoc and 
https://www.canada.ca/en/environment-climate-change/services/great-lakes-protection/areas-concern/st-clair-river.html.  
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Additionally, the population served drinking water sourced from the Great Lakes and its connecting rivers reported 
in this sub-indicator report is different than the resident population of the Great Lakes Basin. This is due to many 
factors, including millions of residents outside the Great Lakes Basin who receive drinking water sourced from the 
Great Lakes (particularly in the Chicago and Milwaukee metropolitan areas where the basin boundary is near the 
surface waters of Lake Michigan and numerous groundwater sources have elevated levels of contaminants 
requiring expensive treatment to achieve compliance)16 and millions of Great Lakes Basin residents who are 
provided drinking water from other sources that were excluded from our analyses (e.g., groundwater, inland surface 
water bodies, systems that serve less than 25 people).17 For information about trends of human population within 
the Great Lakes Basin, see the human population sub-indicator section of this report. 
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Table 1. CCME WQI Source Water Results by Great Lake, 2007-2020 
Source: Pat McInnis, Ontario Ministry of the Environment, Conservation and Parks, Toronto, Ontario, 2021. 
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Table 2. U.S. Public Water Systems in the Great Lakes Region 
Notes: Data are from CY2020 (2021Q1 SDWIS/Fed data freeze) and include all active PWSs (both surface water 
and groundwater sources). 

Rows display primacy agencies, which exercise primary enforcement responsibility of the National Primary Drinking 
Water Regulations (NPDWRs). The eight Great Lakes States each have primacy to implement the NPDWRs. EPA 
Region 2 conducts direct implementation for the NPDWRs for Tribal water systems in New York. EPA Region 5 
conducts direct implementation of the NPDWRs for Tribal water systems in Indiana, Michigan, Minnesota, and 
Wisconsin. There are not any federally recognized Tribes in Illinois, Ohio or Pennsylvania (86 FR 7554). 

U.S. EPA has established three broad categories of public water systems (PWSs). A community water system 
(CWS) serves the same population year-round. A non-transient non-community water system (NTNCWS) regularly 
supplies water to at least 25 of the same people at least six months per year but not year-round (e.g., schools, 
factories, office buildings, and hospitals that have their own wells). Transient non-community water systems 
(TNCWS) provide water in places where people do not remain for long periods of time (e.g., gas stations, 
restaurants, and campgrounds). Because individuals typically obtain drinking water from multiple PWSs (e.g., home, 
work, school, community building, restaurant) throughout the day, there may be double counting of population 
served across the three categories. See the EPA draft guidance manual for clarification of definitions and methods 
(WSG 61A). 

Sources: Safe Drinking Water Information System (SDWIS) Federal Reports Advanced Search, Report Filters: 
Water System Summary by PWS Type, Submission Year is 2021 and Quarter is 1 and EPA Region in (05), EPA 
Region 2 and New York (within EPA Region 2) and Pennsylvania (within EPA Region 3), and Activity Status is 
Active. 

 
Community water 

system 
Non-Transient non-
community system 

Transient non-
community system 

Overall 

Primacy Agency 
# 

Systems 
Population 

Served 
# 

Systems 
Population 

Served 
# 

Systems 
Population 

Served 
# 

Systems 
Population 

Served 

EPA Region 2 7 12,190 1 175 1 200 9 12,565 

EPA Region 5 74 121,782 22 20,026 14 2,171 110 143,979 

Illinois 1,759 12,029,152 422 164,275 3,097 298,756 5,278 12,492,183 

Indiana 774 4,984,430 580 210,224 2,648 352,104 4,002 5,546,758 

Michigan 1,377 7,377,605 1,277 306,032 7,569 1,080,609 10,223 8,764,246 

Minnesota 964 4,475,035 475 70,272 5,209 507,387 6,648 5,052,694 

New York 2,292 18,243,235 725 228,813 5,271 796,278 8,288 19,268,326 

Ohio 1,161 10,485,619 610 264,666 2,591 374,727 4,362 11,125,012 

Pennsylvania 1,911 11,423,803 1,176 526,450 4,981 694,829 8,068 12,645,082 

Wisconsin 1,039 4,087,264 901 197,308 8,970 688,852 10,910 4,973,424 

Column Total 11,358 73,240,115 6,189 1,988,241 40,351 4,795,913 57,898 80,024,269 

% Overall Total 19.6% 91.5% 10.7% 2.5% 69.7% 6.0% 100% 100% 
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Table 3. U.S. Great Lakes Region Community Water Systems by Primary Source 

Notes: Data are from CY2020 (2021Q1 SDWIS/Fed data freeze) and only include CWSs (non-community water systems were excluded). 

‘% CWSs’ and ‘% Population Served’ are proportions of their respective overall totals. 

Rows display primacy agencies, which exercise primary enforcement responsibility of the National Primary Drinking Water Regulations (NPDWRs). The eight 
Great Lakes States have primacy to implement the NPDWRs. EPA Region 2 conducts direct implementation for the NPDWRs for Tribal water systems in New 
York. EPA Region 5 conducts direct implementation of the NPDWRs for Tribal water systems in Indiana, Michigan, Minnesota, and Wisconsin. There are not any 
federally recognized Tribes in Illinois, Ohio or Pennsylvania (86 FR 7554). 

Acronyms: Community Water Systems (CWSs); Calendar Year (CY) 

Sources: Safe Drinking Water Information System (SDWIS) Federal Reports Advanced Search, Report Filters: Water System Summary by Primary Source, 
Submission Year is 2021 and Quarter is 1 and EPA Region in (05), EPA Region 2 and New York (within EPA Region 2) and Pennsylvania (within EPA Region 3), 
and Activity Status is Active. 

 Surface Water Ground Water Overall 

Primacy 
Agency 

# 
CWSs 

% 
CWSs 

Population 
Served 

% Population 
Served 

# 
CWSs 

% 
CWSs 

Population 
Served 

% Population 
Served 

# 
CWSs 

% 
CWSs 

Population 
Served 

% Population 
Served 

EPA Region 2 2 0.02% 10,500 0.01% 5 0.04% 1,690 0.002% 7 0.1% 12,190 0.02% 

EPA Region 5 3 0.03% 5,823 0.01% 71 0.6% 115,959 0.2% 74 0.7% 121,782 0.2% 

Illinois 611 5.4% 8,827,995 12.1% 1,148 10.1% 3,201,157 4.4% 1,759 15.5% 12,029,152 16.4% 

Indiana 103 0.9% 2,382,580 3.3% 671 5.9% 2,601,850 3.6% 774 6.8% 4,984,430 6.8% 

Michigan 304 2.7% 5,598,159 7.6% 1,073 9.4% 1,779,446 2.4% 1,377 12.1% 7,377,605 10.1% 

Minnesota 42 0.4% 1,434,304 2.0% 922 8.1% 3,040,731 4.2% 964 8.5% 4,475,035 6.1% 

New York 568 5.0% 14,073,101 19.2% 1,724 15.2% 4,170,134 5.7% 2,292 20.2% 18,243,235 24.9% 

Ohio 265 2.3% 7,680,417 10.5% 896 7.9% 2,805,202 3.8% 1,161 10.2% 10,485,619 14.3% 

Pennsylvania 416 3.7% 9,917,478 13.5% 1,495 13.2% 1,506,325 2.1% 1,911 16.8% 11,423,803 15.6% 

Wisconsin 57 0.5% 1,820,620 2.5% 982 8.6% 2,266,644 3.1% 1,039 9.1% 4,087,264 5.6% 

Column Total 2,371 20.9% 51,750,977 70.7% 8,987 79.1% 21,489,138 29.3% 11,358 100% 73,240,115 100% 

21

https://www.federalregister.gov/documents/2021/01/29/2021-01606/indian-entities-recognized-by-and-eligible-to-receive-services-from-the-united-states-bureau-of
http://ofmpub.epa.gov/apex/sfdw/f?p=sdwis_fed_reports_public


 

 

STATE OF THE GREAT LAKES 2022 TECHNICAL REPORT 

Table 4. U.S. Population Served by CWSs that source Surface Water from the Great Lakes and Connecting Rivers 
Notes: Data are from CY2020 (2021Q1 SDWIS/Fed data freeze) and only include CWSs with the primary source of surface water from the Great Lakes or its connecting rivers. 

Primacy agencies exercise primary enforcement responsibility of the National Primary Drinking Water Regulations (NPDWRs). The eight Great Lakes States have primacy to implement the NPDWRs. EPA 
Region 2 conducts direct implementation for the NPDWRs for Tribal water systems in New York. EPA Region 5 conducts direct implementation of the NPDWRs for Tribal water systems in Indiana, Michigan, 
Minnesota, and Wisconsin. There are not any federally recognized Tribes in Illinois, Ohio or Pennsylvania (86 FR 7554). 

See Figure 3 and Figure 4 for maps of the CWSs by county and population served by county. 

Acronyms: Community Water Systems (CWSs); Calendar Year (CY) 

Sources: Safe Drinking Water Information System (SDWIS) Federal Reports Advanced Search for selected systems. Report Filters: Health Based is Yes. 

  Surface Water Source  

Primacy Agency Statistic Lake Superior Lake Michigan St. Marys River Lake Huron St. Clair-Detroit River Lake Erie Niagara River Lake Ontario St. Lawrence River Row Total 

EPA Region 2 
# CWS - - - - - 1 - - 1 2 
Population Served - - - - - 5,000 - - 5,500 10,500 

EPA Region 5 
# CWS 2 - - 1 - - - - - 3 
Population Served 1,170 - - 4,653 - - - - - 5,823 

Illinois 
# CWS - 231 - - - - - - - 231 
Population Served - 6,612,558 - - - - - - - 6,612,558 

Indiana 
# CWS - 16 - - - - - - - 16 
Population Served - 485,520 - - - - - - - 485,520 

Michigan 
# CWS 5 62 1 131 88 5 - - - 292 
Population Served 30,746 888,760 14,689 1,659,600 2,690,668 104,326 - - - 5,388,789 

Minnesota 
# CWS 8 - - - - - - - - 8 
Population Served 103,406 - - - - - - - - 103,406 

New York 
# CWS - - - - - 30 30 51 17 128 
Population Served - - - - - 818,445 341,678 1,053,451 43,160 2,256,734 

Ohio 
# CWS - - - - - 73 - - - 73 
Population Served - - - - - 2,840,982 - - - 2,840,982 

Pennsylvania 
# CWS - - - - - 8 - - - 8 
Population Served - - - - - 245,575 - - - 245,575 

Wisconsin 
# CWS 2 47 - - - - - - - 49 
Population Served 38,686 1,565,190 - - - - - - - 1,603,876 

Column Total 
# CWS 17 356 1 132 88 117 30 51 18 810 
Population Served 174,008 9,552,028 14,689 1,664,253 2,690,668 4,014,328 341,678 1,053,451 48,660 19,553,763 
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Table 5. U.S. Great Lakes Community Water Systems: Health-Based Violations and Population Served 

Notes: Data are from CY2020 (2021Q1 SDWIS/Fed data freeze) and only include CWSs with the primary source of surface water from the Great Lakes or its 
connecting river ecosystems. “St. Lawrence River” includes only the CWSs that source from the international section of the river (between Cape Vincent, NY and 
St. Regis, NY). 
Rating key: Good is >90% met all health-based standards; Fair is 80-90% met all health-based standards; Poor is <80% met all health-based standards. The St. 
Marys River was not rated due to an insufficient CWS sample size (n=1). 
See Figure 5 U.S. Great Lakes Community Water Systems: Total Population Served vs. Population Served by CWSs with Health-Based Violations 
See Figure 6. U.S. Great Lakes Community Water Systems: Health-Based Violations by Rule and Surface Water Source 

Acronyms: Community Water Systems (CWSs); Health-Based Violation (HBV); Calendar Year (CY) 
Sources: Safe Drinking Water Information System (SDWIS) Federal Reports Advanced Search for selected systems. Report Filters: Health Based is Yes. 

Great Lake 
(including 

connecting river) 
Surface Water Source HBVs 

CWSs 
with 
HBV 

Total 
CWSs 

% of CWSs that 
Met all Health-

Based Standards 
Rating 

Population 
Served by 

CWSs with 
HBV 

Total 
Population 

Served 

% of Population Served 
by CWSs that met all 

Health-Based Standards 
Rating 

Lake Superior Lake Superior 3 2 17 88.2% Fair 9,935 174,008 94.3% Good 

Lake Michigan Lake Michigan 3 2 356 99.4% Good 88,354 9,552,028 99.1% Good 

Lake Huron 

St. Marys River 1 1 1 0.0% - 14,689 14,689 0.0% - 

Lake Huron 0 0 132 100% Good 0 1,664,253 100% Good 

River & Lake combined 1 1 133 99.2% Good 14,689 1,678,942 99.1% Good 

Lake Erie 

St. Clair - Detroit River 2 2 88 97.7% Good 32,820 2,690,688 98.8% Good 

Lake Erie 7 5 117 95.7% Good 36,058 4,014,328 99.1% Good 

River & Lake combined 9 7 205 96.6% Good 68,878 6,705,016 99.0% Good 

Lake Ontario 

Niagara River 0 0 30 100% Good 0 341,678 100% Good 

Lake Ontario 0 0 51 100% Good 0 1,053,451 100% Good 

St. Lawrence River 0 0 18 100% Good 0 48,660 100% Good 

Rivers & Lake combined 0 0 99 100% Good 0 1,443,789 100% Good 

Overall 16 12 810 98.5% Good 181,856 19,553,763 99.1% Good 
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Figure 1. Locations of Ontario Drinking Water Systems that Contributed Source Water Data
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Figure 2. Trend in percentage of treated drinking water tests meeting Ontario Drinking Water Quality Standards, 
for municipal residential drinking water systems, 2004-2020. Source: Ontario Ministry of the Environment, 
Conservation and Parks, Chief Drinking Water Inspector Annual Report, 2019 – 2020, 
https://www.ontario.ca/page/2019-2020-chief-drinking-water-inspector-annual-report
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Figure 3. U.S. Community Water Systems that Source from Great Lakes Surface Waters 

Note: The symbology displays the number of CWSs that source from the surface waters of the Great Lakes and connecting rivers (surface water and surface 
water purchase systems) by county.  
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Figure 4. U.S. Population Served by Community Water Systems that Source from Great Lakes Surface Waters 

Note: The symbology displays the population served by CWSs that source from the surface waters of the Great Lakes and connecting rivers (surface water and 
surface water purchase systems) by county.

27



 

 
STATE OF THE GREAT LAKES 2022 TECHNICAL REPORT 

 

Figure 5. U.S. Great Lakes Community Water Systems: Total Population Served vs. Population Served by CWSs with Health-Based Violations 
Note: Data are from CY2020 (2021Q1 SDWIS/Fed data freeze) and only include CWSs with the primary source of surface water from the Great Lakes or its 
connecting rivers. 
Acronyms: Community Water Systems (CWSs); Health-Based Violation (HBV) 
Sources: Safe Drinking Water Information System (SDWIS) Federal Reports Advanced Search for selected systems. Report Filters: Health Based is Yes.  
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Total Population Served 9,552,028 4,014,328 2,690,668 1,664,253 1,053,451 341,678 174,008 48,660 14,689

Population Served by CWSs with HBV 88,354 36,058 32,820 0 0 0 9,935 0 14,689
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Figure 6. U.S. Great Lakes Community Water Systems: Health-Based Violations by Rule and Surface Water Source 
Notes: Data are from CY2020 (2021Q1 SDWIS/Fed data freeze) and only include CWSs with the primary source of surface water from the Great Lakes or its 
connecting rivers. DBPR violations included systems whose locational running annual average exceeded the MCL for TTHMs or HAA5s, and a system that was 
not operated by a state-approved operator (TT). LCR violations included failure to submit an optimal corrosion control study, failure to maintain optimal water 
quality parameters, failure to complete all public education requirements, and a lead action level exceedance. SWTRs violations included a system that did not 
meet the minimum residual disinfectant concentration and one post-filtration turbidity sample that exceeded 1 NTU. The RTCR violation was a positive E. coli 
sample result in the distribution system. 
As shown in Table 5, the community water systems that source surface water from Lake Huron, Niagara River, Lake Ontario, and St. Lawrence River did not have 
any health-based violations during CY2020. 
Acronyms: Calendar Year (CY); Disinfectants and Disinfection Byproducts Rule (DBPR); Haloacetic acids (HAA5s); Lead and Copper Rule (LCR); Maximum 
Contaminant Level (MCL); Nephelometric Turbidity Unit (NTU); Revised Total Coliform Rule (RTCR); Surface Water Treatment Rules (SWTRs); Total 
Trihalomethanes (TTHMs); Treatment Technique (TT) 
Sources: Safe Drinking Water Information System (SDWIS) Federal Reports Advanced Search for selected systems. Report Filters: Health Based is Yes 
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