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Abstract 

Considering the global Black Lives Matter protests and the relatively limited academic 

research on environmental racism in Canada, this major research paper (MRP) explores the 

distribution of environmental racism in Ontario, Canada. Specifically, the research examines 

how environmental hazards (air pollution and landfills), and environmental benefits (parks and 

recreation) are distributed across visible minority and white communities in Hamilton and 

Niagara using ArcGIS Pro. The findings reaffirm that environmental racism exists in Ontario, 

Canada. For example, in communities with high percentages of visible minorities, parks tended 

to be less common and small, while particulate air pollution tended to be high. This research 

highlights the presence of environmental racism in Canada. Documenting and communicating 

the prevalence of environmental racism, and developing effective legislation for addressing 

environmental rights, are essential to funding lasting solutions for environmental racism in 

Canada. 
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Introduction  

The year 2020 surfaced many deep-rooted issues that have been largely overlooked in our 

society, from the lack of preparedness for the covid-19 pandemic to the surging climate crisis to 

the prevalence of systemic racism. Specifically, the murder of George Floyd sparked global 

protests against systemic racism and highlighted the urgent need to protect Black lives (Godlee, 

2020).  

History shows us that times of crisis offer opportunities for societal transformation (Klein 

2007, 2015). In Canada, for example, the recent groundswell of public outrage about the 

systemic mistreatment of people of colour is arguably opening a window of opportunity to 

address environmental racism (Jean-Pierre & James, 2020). Bill C-230, also known as the 

National Strategy to Redress Environmental Racism Act, could contribute to supporting 

environmental justice. However, while Bill C-230 passed the second reading in March 2021, 

there have been no updates on what the nation plans to do since June 2021. The act will force the 

Canadian government to acknowledge that environmental racism still exists and allow them to 

properly address it through re-examination. The act also states, “the Minister must consult with 

representatives of provincial and municipal governments, of Indigenous communities and of 

other affected communities, as well as with any other affected persons and bodies” (3.2). 

Discussing environmental racism with those who are directly affected is essential to finding 

solutions that last long term.  

In Canada, marginalized groups are Black, Indigenous, and People of colour (BIPOC), 

including racialized immigrants. American literature states these groups have less access to 

environmental benefits such as parks, which are shown to increase physical and mental 

wellbeing, and are disproportionately burdened with increased environmental hazards, such as 
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chemical plants or landfills (Mahai & Saha, 2007; Waldron, 2020). It seems that our society 

currently overlooks and undervalues the needs of these oppressed groups when they are the ones 

in need of the most assistance. Deacon & Baxter (2013, p. 621) then define environmental 

injustice (EIJ) as “a result of a number of long-established practices, which in order to be 

remedied, techniques must be tailored to be inclusive of an affected population”. The current 

prevalence of environmental racism is exclusive to Black, Hispanics, and individuals with low 

socio-economic status (SES) because of historical oppression (Deacon & Baxter, 2013; Jean-

Pierre & James, 2020).  

Rawls, a moral and political philosopher, states that justice calls for “the distribution of 

goods in a society” (1977, p. 164). The literature states that the distribution of goods within our 

society is not “just”; rather, it is unequally distributed among various groups, whether classified 

based on race, socioeconomic status, gender, religion, and many more (Haluza-Delay, 2007; 

Waldron, 2020). Environmental justice (EJ) recognizes the distributional patterns of hazards 

which have been created by industrialization that disproportionately affect marginalized 

communities, making this term inherently intersectional (Ilynaik, 2014). Pellow (2016, p. 4) 

states “EJ Studies suggests that various marginalized human populations are treated—if not 

viewed—as inferior, and less valuable, to society than others”. In addition, Pellow advances the 

lense of Environmental Justice through Critical Environmental Justice (CEJ) which he defines 

as, “a perspective intended to address a number of limitations and tensions within EJ Studies.” 

(Powell, 2016).  This includes selection of inequities through intersectionality; single-scale 

versus multi-scalar analyses; social inequality and power—including state power—as embedded 

in society; and the expendability of human and non-human populations facing socioecological 
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threats from political economic forces (Powell, 2016). However, EJ is chosen over CEJ in this 

paper due to the lack of time and narrow scope. 

Environmental racism and justice literature highlights the disproportionate effects of 

environmental hazards and lack of environmental benefits for minorities. Yet, this research tends 

to focus on the United States (e.g., Moahi & Saha, 2007; 2015; Brender et al., 2011; Sicotte, 

2013). However, in Canada, Indigenous people and other visible minority communities have 

been struggling with environmental injustice for years. Environmental racism in Canada, 

therefore, warrants further attention (Baldwin et al. 2011; Deacon & Baxter, 2013; MacDonald, 

2020).  

In response to the relatively limited academic research on environmental racism towards non-

indigenous visible minorities in Canada, this major research paper (MRP) will explore the spatial 

distribution of environmental hazards and benefits across minority communities in Ontario, 

Canada. Specifically, this MRP will address the following research questions: 

1) How are environmental hazards (air pollution & landfills) distributed across minority and 

white communities in Hamilton, ON, Canada? 

2) How are environmental benefits (parks) distributed across minority and white 

communities in Hamilton, ON, Canada? 

3) How are environmental hazards (air pollution & landfills) distributed across minority and 

white communities in Niagara, ON, Canada? 

4) How are environmental benefits (parks) distributed across minority and white 

communities in Niagara, ON, Canada? 
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This MRP will use GIS to map the proximity of minority and white communities to 

environmental hazards and benefits in Hamilton and rural Niagara. Ultimately, this MRP aims to 

illustrate trends in the distribution of environmental hazards and benefits across minority 

communities in Canada and to highlight the need for political action to promote environmental 

justice in Canada. 

 

Literature Review  

 

Environmental Racism in North America 

Firstly, to understand the distribution of environmental hazards and benefits, these terms 

must be defined. Environmental hazards are defined as any condition, process, or state adversely 

affecting the environment or adversely affect humans’’ and non-humans’ health (Beaubier & 

Nussbaum, 2008). That includes physical or chemical pollution in air, water, and soils from 

hazardous wastes sites, industrial sites, cropland with pesticide applications, highly trafficked 

roads, nuclear power plants, and gas stations or repair shops which can lead to an increased risk 

of a multitude of adverse human health outcomes (Beaubier & Nussbaum, 2008; Brender et al., 

2011). In contrast, environmental benefits are defined as any condition, process, or state 

positively affecting the environment, including improved water and air quality, increased 

biodiversity and habitat protection, and reductions in greenhouse gases (GHG) (Wolch, Bryne, & 

Newell, 2014; Cole et al., 2017). The environmental benefit this research will be focusing on is 

access to greenspace, specifically parks and recreation, because access to parks has been shown 

to increase physical and mental wellbeing (Boone, 2009; Potesito, 2009; Wen et al., 2013; 

Wolch, Bryne, & Newell, 2014; Cole et al., 2017). 
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The concept of environmental justice (EJ) emerged with the civil rights movement in the 

United States (Jerrett, 2004; Mitchell & D’Onofrio, 2016). The term environmental racism was 

coined by Black civil rights leader, Benjamin Chavis, in 1982. Chavis defines environmental 

racism as “racial discrimination in environmental policy-making, the enforcement of regulations 

and laws, the deliberate targeting of communities of colour for toxic waste facilities, the official 

sanctioning of the life-threatening presence of poisons and pollutants in our communities, and 

the history of excluding people of colour from leadership of the ecology movements” 

(MacDonald, 2020). The Black Lives Matter Movement, which started in 2012, pushed this 

movement even further; however, the literature focuses primarily on the United States (Powell, 

2016).  

Various scholars have focused on environmental hazards such as proximity to landfills, 

toxic waste facilities, chemical plants, highways that produce high levels of emissions, and most 

have found a relationship between these hazards and minority communities (Buzzelli & Jerrett, 

2004; Brender et al., 2011; Deacon & Baxter, 2013). Bender et al. (2011) conducted a review on 

environmental hazards and health equity in the United States and found that “populations living 

close to environmental hazards appear more likely to have adverse health outcomes[...]. Few 

studies have examined whether such exposures are more or less likely to increase risk of adverse 

health outcomes among minority and lower-income populations.” (50). Additionally, some of 

this literature has focused on ‘which came first’ the people or the environmental hazard – stating 

that either hazards have been placed within an existing community or that the placement of the 

hazard lowered the cost of living causing minorities with low socio-economic status (SES) to 

move to these areas (Moahi & Saha, 2007; 2015).   
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More recently, some studies have focused on parks as an important element of 

environmental justice, particularly in the United States, Canada, China, and Spain (Boone, 2009; 

Potesito, 2009; Wen et al., 2013; Wolch, Bryne, & Newell, 2014; Cole et al., 2017). Many of 

these studies have found there is not a lack of access to parks within minority populations, but 

the parks found in these areas are smaller, and less used by the community – due to 

overcrowding and underfunding – displaying the need for a more intersectional approach 

directed at social factors instead of spatial one (Boone, 2009; Wolch, Bryne, & Newell, 2014; 

Cole et al., 2017). However, to remain within scope, this research is unable to address additional 

social factors. Additionally, Cole et al. (2017) & Wolch, Bryne, & Newell (2014, p. 239) found 

that the addition of parks within some of these communities has caused an increase in the cost of 

living which they term “green gentrification” and urges municipalities in the US, China, and 

Spain to consider the potential effects of parks on these communities by including community 

members in city planning and attempting to find a balancing act of being “just green enough”.  

 

Environmental Racism in Canada 

In Canada, Buzzelli & Jerrett (2004) discuss that the experience of environmental racism 

in Southern Ontario is mainly affecting racialized immigrants. They found that on arrival, 

racialized immigrants had a higher general health status than the average Canadian, but over 

time, their health diminished. They further discuss how the cause of this degradation was due to 

environmental health hazards from immigrants living in areas with high levels of air pollution 

(Buzzelli & Jerrett, 2004). This displays the disproportional environmental effects on racialized 

immigrants and highlights underlying systemic issues and the need for policy regulations to 

reduce these inequalities.  
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Sicotte (2013, p. 1853) performed a study on diversity and intersectionality in 

environmentally burdened communities in the US and found that structural racism 

environmentally burdens urban minority communities instead of “outright racial discrimination”, 

and this holds true in Canada as well (Baldwin, Cameron, & Kobayashi, 2011). It is the structural 

racism that causes issues within communities, through lack of policy or lack of updated policy 

that protects communities from environmental hazards (Deacon & Baxter, 2013). MacDonald 

(2020) calls for a modernization of the Canadian Environmental Protection Act (CEPA) that 

“recognizes everybody’s right to a healthy environment and defends people in vulnerable 

situations” while highlighting current policy that leads to racism within the country. 

Additionally, she states how the maximum fine for dumping garbage or waste on crown land is 

$1,000-$1,000,00 compared the maximum fine for dumping on reserves is $100, displaying the 

clear disproportioned risk to environmental hazards that these communities must face 

(MacDonald, 2020).  

In Northern Canada, the conditions can be even worse. A study by Trainor (2007) 

documents the increased rate of exposure to climate change impacts for Indigenous communities 

located in northern latitudes. An additional study by Golden, Audet, & Smith (2015) also 

highlights the negative impacts of climate change on hunting and fishing for Indigenous 

populations in northern Ontario. These communities are being faced with the ‘melting’ of their 

livelihoods with northern hemispheres bearing the worst of climate change, meanwhile, they 

contribute the least to increased emissions (Trainor, 2007; Golden, Audet, & Smith, 2015).  

Additionally, a study by Ilynaik (2014, p. 46) researched how mercury poisoning in 

Grassy Narrows (Asubpeeschoseewagong First Nation) “exists as a part of a broader colonial 

process in Canada”. This can be described as environmental racism because racism is the 
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inherent outcome of colonialism regarding the attitude of the colonizer towards the colonized 

(Memmi, 1967). In 1970, the Ontario government told Grassy Narrows their fish were safe to eat 

even though the community showed increased signs of mercury poisoning (Ilynaik, 2014). 

According to a 2021 article by the Toronto Star, Grassy Narrows communities are still being 

targeting for mining sites, as “anyone [in Ontario] can register a mining claim on Indigenous 

territories for a paltry $50 per parcel — without ever visiting the territory, let alone having 

obtained the consent of the Indigenous people who live there”. This is a violation of Indigenous 

rights and land claims – and is a clear example of environmental racism in Canada in this decade. 

Additionally, many Indigenous populations are still living without clean water due to 

toxic dumping (Liao, 2020). This is documented in a study by Liao (2020) where they discuss 

that as of February 2020 “61 Indigenous reserves were under long-term drinking water 

advisories, half of which remain unresolved after more than a decade […] because of toxicity 

levels”. The fact that Indigenous communities do not have access to a basic human right, 

particularly in one of the world’s wealthiest nations, is inherently problematic and is a clear 

example of environmental racism. There are a multitude of examples of environmental racism 

within Indigenous populations in Canada; however, Liao (2020) demonstrates that these issues 

are far from resolution.  

Environmental racism against Indigenous communities within Canada is important and 

despite the lack of action for these communities there is a relatively well established body of 

literature on the topic (Haluza-Delay, 2007; Waldron, 2020). In contrast, there is less literature 

that focuses on Canadian Black and/or racialized immigrant communities and their experiences 

of environmental racism (Haluza-Delay, 2007; Waldron, 2020). Therefore, this research will 

attempt to lessen this gap by focusing on visible minority groups in Ontario and their proximity 
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to environmental hazards and environmental benefits to illustrate trends of distribution and to 

highlight the need for policies to address environmental racism in Canada.  

 

Geographic Information Systems (GIS) as a tool to explore environmental racism 

 Geographic Information Systems (GIS) originated in the 1960s (ERSI, 2020). GIS was 

pioneered by a Canadian, Roger Tomlinson, who created the first computerized GIS in 1963 

(ERSI, 2020). It has since evolved into a global platform that allowed individuals to “create their 

own digital map layers to help solve real-world problems” (ERSI, 2020).  

GIS has been used in many studies to explore environmental racism. For example, Macey 

et al. (2001, p. 894) used GIS to evaluate different environmental management tools available for 

the analysis of environmental racism via lead found in soil along transportation corridors, finding 

that “siting of locally undesirable land uses (LULUs) tends to depress surrounding property 

values can alter the demographics of surrounding areas ex post”. Wen et al. (2014) used GIS and 

ERSI data to place an emphasis on race and class as possible predictors of environmental 

inequalities leading to individuals' life circumstances and social mobility trajectories and found 

that while race and SES proximity to green space was mixed, there were additional factors that 

led to the decline in social mobility within these communities. Umokoro (2015) summarized that 

environmental justice research using spatial analysis, such as using GIS, should take history into 

consideration when conducting research to determine colonial factors that could lead to 

environmental racism. Each of these examples displays the broad use of GIS on both 

environmental hazard mapping and environmental benefit mapping, concluding that spatial 

analysis plays an important role in environmental racism literature.  
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Methodology 

 

Literature Search 

 To better understand the landscape of environmental racism in Canada, this MRP began 

with a literature search. The terms Table 1 were used to find any data regarding environmental 

racism in Ontario or Canada.  

Table 1. Search Methods for Literature Review. 

Component Search Terms Used 

Environmental Racism 

“Environmental Justice” or “Environmental 

Injustice” or “Environmental Inequity” or 

“Environmental Racism” 

Environmental Hazards 

“Landfill” or “hazardous waste sites” or 

“hazardous waste” or “waste disposal” 

Minority 

“minority” or “minorities” or “ethnic group” 

or “race” or “racial” or “people of colour” or 

“immigrant” or “low income”  

Environmental Benefits 

“parks” or “green space” or “outdoor 

recreation” or “greenspaces” or “natural 

spaces” 
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Geographic Location “Ontario” or “Canada” 

 

Study Site Selection 

 This research explored the spatial distribution of environmental benefits and burdens in 

Ontario, Canada. Ontario was selected as an appropriate study location since the province has the 

second highest population of minorities in Canada, with British Colombia being the first 

(Canadian Census Data, 2016). The sites of analysis are Hamilton and Niagara. Buzzelli & 

Jerrett (2004) have highlighted the existence of racialized air pollution in Hamilton, Ontario. 

However, relatively few studies have explored the prevalence of environmental racism in 

Ontario, suggesting the need for additional research in these areas (Dhillon & Young, 2010; 

Mascarenhas, 2012). 

  

Data collection 

This research draws on indicators for five variables: 1) visible minority status, 2) landfills 

(environmental hazard), 3) particulate pollution (environmental hazard), 4) industrial chimneys 

(environmental hazard), and parks and recreation (environmental benefit) (Table 2). 

Demographic visible minority status data was collected from Canadian census data, specifically 

Canadian Census Analyser and Census Tract Cartographic Boundary Files from Scholars Geo 

Portal (Statistics Canada, 2016). Data on environmental hazards was collected for landfills from 

the Ontario Data Catalogue (Ontario, 2014), for particulate pollution from GIS Portal titled Air 

pollutant emissions - Total particulate matter emissions by facility, Canada - Total particulate 
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matter emissions by facility, and Industrial Chimney plot points from Scholars Geo Portal (DMTI 

Spatial Inc, 2020). Data on parks as the environmental benefit was drawn from Scholars Geo 

Portal (DMTI Spatial Inc, 2014).  

 

Table 2. Indicators of each variable, the description of the data and map representation, and the 

source of the data set. 

Indicator Description Source 

Visible 

Minority 

Status 

% of Visible Minority of the 25% sample 

data. Represented on the map on an ordinal 

scale from light salmon to a dark maroon 

where the darker the colour the higher the 

percent of visible minorities in the area.  

Total - Visible minority for the 

population in private households - 25% 

sample data - 2016 Census Profiles Files 

/ Profile of Aggregate Dissemination 

Areas  

Census Tract Cartographic Boundary 

Files - Scholars Geo Portal 

Landfills Longitude and Latitude of Large Landfills 

in Ontario. Type of landfill represented on 

the map by triangles (black for private and 

red for municipal)  

Large Landfill Sites (2021) – Ontario 

Data Catalogue  

Particulate 

Pollution 

Recorded Canadian Data on total 

particulate pollution at specific locations. 

Represented on the map by different 

colours based on an ordinal scale with 5 

categories by tonnes emitted.  

Air pollutant emissions - Total 

particulate matter emissions by facility, 

Canada - Total particulate matter 

emissions by facility - GIS Portal 
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Industrial 

Chimneys 

Longitude and Latitude of Industrial 

Chimneys in Canada. Represented on the 

map by an elongated black diamond. 

 Chimney Point (2020) - Scholars Geo 

Portal 

Parks & 

Recreation  

Shape files of parks/sports fields, 

provincial parks, cemeteries, amusement 

parks, golf courses, exhibition grounds, 

recreation areas, and swimming pools in 

Hamilton and Niagara, ON. Displayed on 

the map by categorical colours.  

Parks and Recreation - Regions (PRR) 

(2004, 2014) – Scholars Geo Portal  

 

Map Production  

 This MRP aimed to illustrate the overlap between environmental hazards and benefits 

and visual minority populations within the two study sites in Ontario, Canada.  In order to 

answer the four key research questions, a map was created for each of the study sites (Hamilton 

and Niagara). Each map consisted of a base layer showing visible minority populations using 

ArcGIS, plus environmental hazards and benefits layers (Link to map in Appendix K).  

 

Spatial Distribution Analysis  

 Once the base maps were created, buffers for the parks and chimneys were created. 

According to the literature, parks and recreation areas should be within 0.4kms for ease of access 

and to be considered a walkable distance (Boone et al., 2009; Cohen et al. 2012). Regarding 

industrial chimneys, a study by Brender, J., Maantay, J., & Chakraborty, J. (2011) found that 

“children whose mothers lived near industries covered under the Toxic Release Inventory during 
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pregnancy were more likely to have brain cancer, especially if the mother lived within 1 mile 

[1.6 km] of a facility with carcinogen emissions”. An additional study by Mohai & Saha (2007) 

“[…] found 49 percent of the [United States’] hazardous waste TSDFs are within .25 mile [0.4 

km] of the boundary of their host census tracts, while 71 percent are within .50 mile [0.6 km]” 

(p. 347), thus the chosen buffer distance for industrial chimneys was 2 km to account for the 

excess volume of pollutants. The tables with the minority percentage and environmental benefits, 

and minority percentage and environmental hazards can be found in Appendix I & Appendix J, 

respectively.  

To facilitate analysis and the communication of results, each study site was broken down 

into smaller communities for mapping. For the city of Hamilton, maps were created for Stoney 

Creek (Figure 1), Downtown Hamilton (Figure 2), Hamilton Harbour (Figure 3), and Northern 

Hamilton (Figure 4). For Niagara, maps were created for the outskirts of Niagara Falls (Figure 

10) and Welland (Figure 11). 

 

Results  

 

Spatial distribution of minority populations, environmental benefits, and environmental hazards 

in Hamilton, Ontario 

 

 In Stoney Creek, a community on the eastern side of the city of Hamilton, Ontario, there 

is a relatively high density of minority populations (43% of the population identifies a visible 

minority; Figure 1). Within this area, there is comparatively limited access to public parks – 

there are only two small cemeteries and a small park. Most of the larger parks in this area fall 

further away than 0.4 km, which is the recommendation by Mohai & Saha (2007) for park 
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access. In the very centre of this area, there is a privately owned landfill (Figure 1). The amount 

of particulate pollution within this area is between 25 to <100 tonnes. 

 

Figure 1. Minority populations (depicted here in shades of brown) in Stoney Creek, Ontario, 

which comprise 43% of the population, mapped against the distribution of environmental 

benefits (parks and recreation, depicted here by multi-coloured shapes) and environmental 

hazards (landfills, depicted here by black and red triangles and black diamonds). 

 In downtown Hamilton, minority populations constitute less than or equal to 43% of the 

total populations (Figure 2). Within this area, there are some public parks, two cemeteries, and 

an exhibition ground. There are more parks in the northern area outside of this dissemination 

area compared to the southern portion. There is one industrial chimney located in the northern 

section of this map. The amount of particulate pollution within this area is unlisted and there are 

no landfills. 
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Figure 2: Minority populations (depicted here in shades of brown) in Downtown Hamilton, 

which comprise 43% of the population, mapped against the distribution of environmental 

benefits (parks and recreation, depicted here by multi-coloured shapes) and environmental 

hazards (landfills, depicted here by black and red triangles and black diamonds). 

 

Varying distributions of visible minority communities can be seen in downtown 

Hamilton by the Lake Ontario shore (visible minorities range from <5% to <43% of the 

population; Figure 3). Within this area, there are few small public parks. There are more parks in 

the northern area of this area compared to the southern portion. The amount of particulate 

pollution within this area ranges from 25 to <100 tonnes to over 1000 tonnes. There are many 

industrial chimneys as this is a primarily industrial area. The visible minority population in this 

area looks less than it is due to the “lightening” from the 2 km buffer from each industrial 

chimney.  
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Figure 3. Minority populations (depicted here in shades of brown) in Hamilton Harbour, 

Ontario, which comprise various categories ranging from <43% to <5% of the population, 

mapped against the distribution of environmental benefits (parks and recreation, depicted here by 

multi-coloured shapes) and environmental hazards (landfills, depicted here by black and red 

triangles and black diamonds).  

 

 In Northern Hamilton, a smaller visible minority community can be seen on the bottom 

of the map, while the majority of the area is composed of predominantly white communities 

(Figure 4). Within the predominantly white community (where visible minorities range from 

<0.05521 or <5% of the population), there are many golf courses and campgrounds with a few 

small public parks, one industrial chimney, and particulate pollution record of 25 to <100 tonnes. 
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Within the area with a visible minority population of <0.09467 or <10%, there is one golf course, 

three industrial chimneys and a particulate pollution record of 250 to < 1000 tonnes.  

 

Figure 4. Minority populations (depicted here in shades of brown) in Northern Hamilton, 

Ontario, which comprise <10% of the population, mapped against the distribution of 

environmental benefits (parks and recreation, depicted here by multi-coloured shapes) and 

environmental hazards (landfills, depicted here by black and red triangles and black diamonds).  

Quantifying visible minority status, environmental hazards, and environmental benefits in 

Hamilton, ON 

 

There was no significant trend found between the distribution of industrial chimneys and 

minority communities in Hamilton, ON. The outlier of 88 industrial chimneys found in one 

dissemination area (35250005) is due to the heavily industrialized area of Hamilton Harbour. 
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However, overall, there seems to be more industrial chimneys in predominantly white 

populations (Figure 5). 

 

 

Figure 5. Percent visible minority populations (depicted in navy blue) and count of industrial 

chimneys (depicted in light yellow) in Hamilton, Ontario.  

 

 

 Due to the lack of recorded data for particulate pollution, there is no clear trend for 

average particulate pollution and minority populations in Hamilton (Figure 6). The trendline in 

Figure 6 suggests higher particulate pollution in areas predominantly white populations. 

However, not all dissemination areas had records of particulate pollution within the location, 

making the data incomplete. 
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Figure 6. Percent of visible minority populations (depicted in navy blue) and average particulate 

pollution in tonnes (depicted in light orange) in Hamilton, Ontario. 

  

 In Hamilton, ON, there are two landfills, one private and one municipal. The privately 

owned landfill (Figure 7, 35250066) has a minority population percentage of 22% and has a fill 

rate of 750000 tonnes/year, and an average particulate pollution record (Figure 6) of 3.98 tonnes. 

The municipally owned landfill (Figure 7, 35250044) has a minority percentage of 12%, a fill 

rate of 662110 tonnes/year, and an average particulate pollution record (Figure 6) of 35.99 

tonnes.   
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Figure 7. Percent of visible minority populations (depicted in navy blue), count of municipal 

landfills (depicted in red), and count of private landfills (depicted in black) in Hamilton, Ontario. 

 

Overall, Hamilton, ON, has less parks with a high minority percentage within a 

dissemination area, and a large number of parks with a low minority percentage (Figure 8).  

There is a peak on the left side of the graph (35250002, Figure 8) that displays a park count of 

36, with a minority percentage of 3.5%. On the left side of the graph (35250008, Figure 8) there 

is a peak of minority percentage at 43% with a park count of four. As displayed by the trendline, 

as percentage of visible minority increases, number of parks decrease and vice-versa.  
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Figure 8. Percent visible minority populations (depicted in navy blue) and count of parks 

(depicted in vibrant green) in Hamilton, Ontario.  

 

 

 Overall, Hamilton, ON, parks tend to be smaller in areas where visible minority 

populations are high. In contrast, the parks tend to be bigger in areas that are predominantly 

white.  For example, the right of the graph (Figure 9, 35250008) displays a peak of minority 

percentage at 43%, with an average of 0.02 square kilometers for parks. Conversely, there is a 

peak on the left of the graph (Figure 9, 35250031) that displays an average of 0.33 square 

kilometers for parks where minority populations only make up 8% of the total population. The 

trendline indicates the relationship between variables ranging from 12.5% on the left axis, down 

to zero on the right axis. 
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Figure 9. Percent of visible minority populations (depicted in navy blue) and average size of 

parks in square kilometers (depicted in aqua blue) in Hamilton, Ontario. 

 

Spatial distribution of minority populations, environmental benefits, and environmental hazards 

in Niagara, Ontario 

 

The outskirts of Niagara, the area indicated by Lundy’s Lane and Stamford in Figure 10, 

has the largest visible minority population in the Niagara Region (Figure 10, visible minority 

population of 43%). Distribution of environmental benefits (parks and recreation sites) in this 

area is comparable to other parts of the Niagara Region. Within the southern part of this map, 

there are two golf courses and three campgrounds. In the northern section of this area, there is a 

relatively high distribution of publicly accessible parks (Figure 10, nine parks). There is a 

privately owned landfill inside this area, and the amount of particulate pollution ranges from 25 

to < 250 tonnes. St. Catharines, ON, (northwest Figure 10), displays a medium amount of 

minority populations (< 0.2686 or < 27% to < 0.1571 or < 16%), and a moderate distribution of 



 

24 

 

benefits (parks, golf course, and cemeteries), with a high distribution of hazards (six sparse 

industrial chimneys) compared to Niagara Falls. In contrast, Pelham, (southwest Figure 10) has 

the lowest minority population, highest access to benefits (6.6 square kilometers of Short Hills 

Provincial Park, various campgrounds, and golf courses), and lowest distribution of hazards (no 

landfills or industrial chimneys). 

 

Figure 10. Minority populations (depicted here in shades of brown) which comprise 43% of the 

population, in the outskirts of Niagara, ON, mapped against the distribution of environmental 

benefits (parks and recreation, depicted here by multi-coloured shapes) and environmental 

hazards (landfills, depicted here by black and red triangles and black diamonds). 

 

 Northern Welland exhibits a predominantly white community. Within the area with a 

visible minority population of <0.05521 or <5% (south Figure 11), there many public parks and 
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one golf course, no industrial chimneys, and particulate pollution record of 0 to <5 tonnes. 

Within the area with a visible minority population of <0.09467 or <10%, there four public parks 

of varying sizes, two cemeteries, and no particulate pollution records. 

 

 

Figure 11. Minority populations (depicted here in shades of brown) which comprise 10% of the 

population in Northern Welland, ON, mapped against the distribution of environmental benefits 

(parks and recreation, depicted here by multi-coloured shapes) and environmental hazards 

(recorded amount of particulate pollution, depicted by purple squares).  

 

Quantifying visible minority status, environmental benefits, and environmental hazards in 

Niagara, ON 
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 There was no significant relationship between industrial chimneys and minority 

communities found in Niagara, ON. The outlier of 5 industrial chimneys found in one 

dissemination area (35260056) is due to the industrialized area of Welland, ON. However, 

overall, there seems to be more industrial chimneys in populations with a higher minority 

percentage (Figure 12). 

 

 

Figure 12. Percent visible minority populations (depicted in navy blue) and count of industrial 

chimneys (depicted in light yellow) in Niagara, Ontario.  

 

 Due to the lack of recorded data for particulate pollution in Niagara, ON, there is no clear 

trend for average particulate pollution and minority percentage (Figure 13). The trendline 

indicates more particulate pollution in areas with a higher visible minority status, however, not 

all dissemination areas had record of particulate pollution within the location, making the data 

incomplete. 
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Figure 13. Percent visible minority populations (depicted in gray) and average particulate 

pollution in tonnes (depicted in light orange) in Niagara, Ontario.  

  

 In Niagara, there are three landfills, one private and two municipal. The privately owned 

landfill (Figure 14, 35260012) in found in a community with 28% visible minorities and has a 

fill rate of 850000 tonnes/year. This area has a particulate pollution record of 185.055 tonnes 

(Figure 15). The first municipally owned landfill (Figure 14, 35260034) has a minority 

percentage of 2%, a fill rate of 49640 tonnes/year, and no record of particulate pollution. The 

second municipally owned landfill (Figure 14, 35260044) has a minority percentage of 5.5%, a 

fill rate of 255500 tonnes/year, and no particulate pollution record. 
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Figure 14. Percent of visible minority populations (depicted in navy blue) and count of 

municipal landfills (depicted in red) and count of private landfills (depicted in black) in Niagara, 

Ontario. 

 

Overall, Niagara displays no clear trend of visible minority and park access.  There is a 

peak in the centre right of the graph (Figure 15, 35260034) that displays a park count of twenty-

nine, which corresponds with a predominantly white community (visible minority percentage of 

2%). Towards the left of the graph (Figure 15, 35260012) there is a peak of minority percentage 

at 28% and a park count of 22. There are instances with a low minority percentage and a park 

count of greater than 15 – however, there are also instances with a minority percentage of less 

than 7.5% with zero parks (Figure 15, 35260020).  
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Figure 15. Percent visible minority populations (depicted in navy blue) and count of parks 

(depicted in vibrant green) in Niagara, Ontario. 

 

 Niagara has a lower average square kilometer overall for parks regardless of minority 

percentage within a dissemination area. There is a peak in the centre left of the graph (Figure 16, 

35260023) that displays an average of 0.54 square kilometers for parks, with a minority 

percentage of 5%, with a count of 16 (Figure 16). On the right side of the graph (Figure 16, 

35260012) there is a peak of minority percentage at 28% and an average of 0.19 square 

kilometers for 22 parks. 
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Figure 16. Percent of visible minority populations (depicted in navy blue) and average size of 

parks in square kilometers (depicted in aqua blue) in Niagara, Ontario.  

 

Discussion  

 Despite the lack of literature on the topic, environmental racism exists in Canada. The 

results from this study are consistent with international, American, and few Canadian studies, 

which show that visible minority populations have less access to environmental benefits such as 

parks, which are shown to increase physical and mental wellbeing (Boone, 2009; Potesito, 2009; 

Wen et al., 2013; Wolch, Bryne, & Newell, 2014; Cole et al., 2017). In addition, visible minority 

populations are disproportionately burdened with increased environmental hazards, such as 

chemical plants or landfills, which have negative consequences on physical and mental 

wellbeing (Mahai & Saha, 2007; Waldron, 2020, Buzzeli & Jerrett, 2004). This discussion 

explores these findings in the context of published literature on environmental racism.  
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Environmental racism in Hamilton, Ontario 

 Hamilton, Ontario, is known for its industrialized areas by the Lake Ontario shoreline. 

For this reason, the city is seen as “dirty” and “unmanaged” (Markovic et al., 2019). Based on 

the research in this MRP, more minorities live inside the city core than in the outskirts of the 

region. This is consistent with a study by Stoll, Holzer, & Ihlanfeldt (2000), which found that 

minorities tend to live in specific communities where public transit for employment is easily 

accessible. This MRP research found that the particulate pollution, and industrial chimney count 

were more concentrated in areas of Hamilton with the highest minority populations. The research 

also shows that there are more industrial chimneys and a higher average particulate pollution in 

areas with lower visible minority percentage than of those with a higher visible minority 

percentage. These findings contradict other research on air quality distribution among minority 

populations (i.e., Buzzelli & Jerrett, 2004). This contradiction highlights the heterogeneous 

nature of environmental racism and the need for localized studies.  

 During preliminary research, a privately owned landfill was found directly across from a 

visible minority population in Stoney Creek, an area of Hamilton. After plotting the location of 

the landfills in relation to the minority percentage, the privately owned landfill was located in a 

higher visible minority percentage population, and the municipal landfill in a significantly lower 

visible minority percentage population. Boone (2009) states that this may result from “[…] 

affected groups […] systematic exclusion from the decision-making process that resulted in 

waste facilities being located in their communities” (p. 770). Deacon & Baxter (2013) also find 

that waste facilities are often located in close proximity to visible minority communities. 

However, more research is needed to determine if the landfill in this MRP was present prior to 
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the visible minority community being situated there, or after the community already existed in 

that location (Moahi & Saha, 2007; 2015). Due to scope, this study does not examine those 

factors. Regarding count of landfills in Hamilton, there is no difference between number of 

landfills in visible minority communities or white communities. 

 This MRP found that environmental benefits are less accessible to minority communities, 

thus displaying environmental racism in Hamilton. There is a negative trend between minority 

communities and count of parks, as well as minority percentage and average square kilometers of 

parks. This suggests that visible minorities have less access to parks, and the size of the parks in 

these areas are smaller compared to those in areas with less visible minorities. This finding is 

consistent with Boone (2009) and Wolch, Bryne, & Newell (2014) who conducted research in 

Baltimore, Maryland, and US & China, respectively. Their research confirms that a “variety of 

other studies show that racial/ethnic minorities and low-income people have less access to green 

space, parks, or recreational programs than those who are White or more affluent” thus, this 

research is consistent (Wolch, Bryne, & Newell, 2014, p. 236). Additionally, regarding the size 

of the parks, because minorities often reside in city centres instead of outskirts (due to 

transportation access for employment opportunities (Stoll, Holzer, & Ihlanfeldt, 2000)), this can 

mean less space for larger parks. However, depending on regular maintenance and security, these 

can still be considered accessible (Wolch, Bryne, & Newell, 2014). The issue arises when there 

are small parks with overcrowding and underfunding (Wolch, Bryne, & Newell, 2014). 

 Additionally, a notable finding which was not anticipated was the large number of 

privatized parks (golf courses, campgrounds) in areas with a lower visible minority percentage. 

In northern Hamilton – above the smog – there is a visible minority percentage of 3.46% and a 

count of 36 parks and recreation areas. Of the 36 parks, 12 are campgrounds, two are golf 
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courses, and the rest are small public parks and cemeteries. Compared to the other aggregate 

zones, this area has the most privatized recreation centres. An interesting future study could 

determine the pricing of these natural spaces in areas with lower visible minorities compared to 

the pricing of similar privatized natural spaces in areas with higher visible minorities. A study by 

Anicich et al., (2021, p. 1) found that in the United States, “whites' anticipated intergroup anxiety 

is one driver of their choices to structure environments to reduce incidental intergroup contact in 

more (vs. less) racially diverse communities”, which is done through guest policies, monetary 

fees, dress codes in more racially diverse communities. Therefore, determining if this is also a 

problem in Ontario, or even Canada, could unveil additional barriers for visible minorities in 

combating environmental racism.  

 

Environmental racism in Niagara, Ontario 

 

Niagara has a smaller minority population than Hamilton, and is best known for its tourism, 

from the internationally iconic Niagara Falls to Niagara-on-the-Lake wine country. 

Unfortunately, this beautiful natural area becomes polluted from an influx of people driving or 

flying in. The region sees 13 million visitors each year (Niagara Region, 2021). Based on the 

spatial Canadian Census data from this study, most visible minorities live in the city of Niagara 

Falls outskirts or within the city of St. Catharines.  

 This MRP found that the particulate pollution, and industrial chimney count were more 

highly concentrated in areas of high visible minority populations in Niagara. This finding is the 

opposite of the trend found in Hamilton. The findings show that there are more industrial 

chimneys and a higher average particulate pollution in areas with higher visible minority 

percentage than of those with a lower visible minority percentage. This finding is consistent with 
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other research that has shown that air quality is worse in areas with higher minority populations 

(i.e., Buzzelli & Jerrett, 2004).  

 After plotting the location of the landfills in relation to the minority communities in 

Niagara, a privately owned landfill was located in the highest visible minority percentage 

population, and the two municipal landfills were located in significantly lower visible minority 

percentage populations. More research is needed to determine if this landfill was present prior to 

the visible minority community population (ex post), or after the community already existed in 

that location (Moahi & Saha, 2007, 2015). Due to scope, this study does not examine those 

factors. Regarding count of landfills, in Niagara, there are more municipal landfills than private 

landfills, however, this is due to the large geographical area (1,854.23 km2) compared to 

Hamilton, ON (1,371.76 km2). 

 In Niagara, environmental benefits are also less accessible to minority communities. 

These findings suggest that environmental racism is present in both Niagara and Hamilton. As 

seen in both Figure 15 and 16, there is a negative relationship between both minority 

communities and count of parks, and minority communities and average square kilometers of 

parks. This demonstrates that areas with more visible minorities have less access to parks, and 

the size of the parks in these areas are smaller compared to those in areas with less visible 

minorities. However, it is important to note that this is less prevalent in Niagara than it is in 

Hamilton. This is consistent with Boone (2009) and Wolch, Bryne, & Newell (2014). However, 

it is interesting that there is a large number of parks in the population with the highest minority 

status. However, it could be because there is more space outside the city centre, thus, this is 

inconsistent with the research done by Stoll, Holzer, & Ihlanfeldt (2000). 
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Contributions to the literature 

 

 Overall, it is clear that environmental racism exists in Ontario, Canada. This body of 

research is a good foundation for future research that is necessary for city planners to combat this 

issue as we move forward to mitigate and adapt to climate change. Additionally, this research 

can help support the adoption of Bill C-230, to create more environmental justice within Canada. 

During the map creation, outreach was attempted with Black Lives Matter Canada and Black 

Lives Matter Toronto, who support BIPOC, however, no response was received. The purpose of 

the outreach was to add additional support to minority groups already doing the work necessary 

to combat environmental racism in Ontario. The contents of this paper and the additional ArcGIS 

map will be made publicly available and forwarded to interested parties for general use to 

promote environmental justice action in Ontario. 

 

Limitations and prospects for future research 

 Limitations of this study can be found in most indicators. The census data, while robust, 

does not include people without citizenship, people who are jailed, as well as people without 

homes (citation). Including this in future census is essential in not only city planning, but also for 

providing care for those most vulnerable in these populations. Additionally, because census data 

is self-reported, it is difficult to determine true visible minority status as there is no census 

definition for visible minority and human misinterpretation (ex. darker skinned Italians vs lighter 

skinned Italians). As previously stated in the results, the data for industrial chimneys and average 

particulate pollution was sparse, thus it was difficult to demonstrate a strong trend. Using 

additional measures of air quality could provide a more accurate reading on this environmental 

hazard. The parks and recreation data were limited by date as it was published in 2014, thus, 
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there could be data missing from the file that was not included in the study. Surveying and 

analyzing for parks would create more accurate data, however, this would require more time.  

While this study illustrates the existence of environmental racism in Ontario, the time 

constraint of a major research paper limited variable choice, restricting a holistic approach to 

studying environmental racism. Additional studies could include a neighbour asset score, a 

neighbour deficit score, water, and air quality (not just pollution), and tree coverage (i.e., Ward, 

2020). Additionally, future studies could push this research further by looking into not only 

environmental racism, but all aspects of environmental discrimination (ex. environmental 

sexism, environmental ableism, environmental classism, as well as environmental discrimination 

against LGBTQQIP2SAA (lesbian, gay, bisexual, transgender, queer, questioning, intersex, 

pansexual, 2-spirited, asexual, and allies). Qualitative data should also be gathered, such as 

through interviews, in which people reflect on their experiences in certain neighbours and what 

they consider to be the most pressing environmental concerns to them. Qualitative studies could 

also address how advocates and/or community members are attempting to tackle environmental 

racism through state processes, such as municipal politics, and collective organizing, and what 

challenges they face in that work. A holistic approach will hopefully display the need for 

inclusivity in neighbourhood planning and allow equal access to nature and health for all.  

 

Conclusion 

 Environmental racism describes environmental policies or practices that 

disproportionately disadvantage individuals, groups, or communities based on race. While these 

processes have been well documented internationally and in the United States, the topic receives 

considerably less attention in Canada. This MRP sought to illustrate the prevalence of 
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environmental racism in Ontario, Canada by mapping the spatial distribution of visible minority 

communities, environmental hazards, and environmental benefits in Hamilton and Niagara. The 

research demonstrates that while highly heterogenous, trends of environmental racism are 

present in Ontario. In communities with high percentages of visible minorities, parks tended to 

be less common and smaller in comparison to those in predominantly white communities. In 

addition, particulate air pollution tended to be higher in community with higher percentages of 

visible minority communities. This research, therefore, makes an important contribution to 

highlighting the presence of environmental racism in Canada. It also calls for addressing 

environmental racism in Canada. Bill C-230, also known as the National Strategy to Redress 

Environmental Racism Act, could contribute to advancing environmental justice in Canada. 

Ultimately, documenting and communicating the prevalence of environmental racism, and 

developing effective legislation for addressing environmental rights, are essential to funding 

lasting solutions for environmental racism in Canada.  
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Appendix 

A. Map of Hamilton with Visible Minority Data 
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B. Map of Hamilton with Visible Minority Data and Environmental Benefits (Parks and 

Recreation) 
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C. Map of Hamilton with Visible Minority Data and Environmental Hazards (Particulate 

Pollution, Industrial Chimneys, and Large Landfills. 

 



 

49 

 

D. Map of Hamilton with Visible Minority Data, Environmental Hazards, and Environmental 

Benefits 
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E. Map of Niagara with Visbile Minority Data 
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F. Map of Niagara with Visible Minority Data and Environmental Benefits (Parks and 

Recreation 
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G. Map of Niagara with Visible Minority Data and Environmental Hazards (Particulate 

Pollution, Industrial Chimneys, and Large Landfills. 
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H. Map of Niagara with Visible Minority Data, Environmental Hazards, and Environmental 

Benefits 
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I. Table X: Location, Visible Minority Percent, Size and Count of parks in Hamilton & 

Niagara 

ADA_UID CDNAME Parks Location % of Vis Min Average 

SqKms 

Count of Parks 

35250001 Hamilton HAMILTON 4.74% 0.08448986 16 

35250002 Hamilton HAMILTON 3.46% 0.110786484 36 

35250003 Hamilton HAMILTON 12.48% 0.017273099 8 

35250004 Hamilton HAMILTON 7.68% 0.102702422 3 

35250005 Hamilton BURLINGTON 10.96% 0.027367751 12 

35250006 Hamilton HAMILTON 19.23% 0.054255765 5 

35250007 Hamilton HAMILTON 18.73% 0.055013868 11 

35250008 Hamilton BURLINGTON 43.13% 0.199795494 4 

35250009 Hamilton HAMILTON 7.40% 0.224643738 10 

35250010 Hamilton HAMILTON 13.26% 0.077954623 12 

35250011 Hamilton HAMILTON 24.01% 0.092230963 6 

35250012 Hamilton HAMILTON 38.77% 0.00816598 3 

35250013 Hamilton HAMILTON 22.51% 0.007696808 3 

35250014 Hamilton HAMILTON 5.08% 0.046452291 4 

35250015 Hamilton HAMILTON 28.94% 0.015682136 3 

35250016 Hamilton HAMILTON 14.82% 0.011355131 2 

35250017 Hamilton HAMILTON 12.07% 0 0 

35250018 Hamilton HAMILTON 20.84% 0.03459843 3 

35250019 Hamilton HAMILTON 8.01% 0.038689829 3 

35250020 Hamilton HAMILTON 13.87% 0.033282649 3 

35250021 Hamilton HAMILTON 20.02% 0.019770407 2 

35250022 Hamilton HAMILTON 28.20% 0.031069702 3 

35250023 Hamilton HAMILTON 19.80% 0.030839154 2 

35250024 Hamilton HAMILTON 6.81% 0.084156575 21 

35250025 Hamilton BRANT 17.89% 0.099158301 2 

35250026 Hamilton HAMILTON 33.09% 0.005455451 3 

35250027 Hamilton HAMILTON 14.68% 0.010728817 2 

35250028 Hamilton HAMILTON 42.58% 0.030564757 1 

35250029 Hamilton HAMILTON 10.53% 0.018873169 6 

35250030 Hamilton HAMILTON 18.18% 0.050412105 4 

35250031 Hamilton HAMILTON 6.60% 0.34206174 1 

35250032 Hamilton HAMILTON 7.51% 0.032218474 4 

35250033 Hamilton HAMILTON 12.96% 0.025081767 10 

35250034 Hamilton HAMILTON 20.15% 0.038779198 3 

35250035 Hamilton HAMILTON 15.71% 0.034643939 4 

35250036 Hamilton HAMILTON 23.64% 0.025106292 7 

35250037 Hamilton HAMILTON 12.23% 0.029511679 3 

35250038 Hamilton HAMILTON 12.05% 0.068948443 12 



 

55 

 

35250039 Hamilton HAMILTON 9.39% 0.026967552 4 

35250040 Hamilton HAMILTON 19.15% 0.034443585 7 

35250041 Hamilton HAMILTON 11.79% 0.326836056 3 

35250042 Hamilton HAMILTON 23.72% 0.041113254 4 

35250043 Hamilton HAMILTON 24.40% 0.082039349 1 

35250044 Hamilton HAMILTON 22.42% 0.132455833 4 

35250045 Hamilton HAMILTON 11.43% 0.03728271 3 

35250046 Hamilton HAMILTON 14.81% 0.07425446 8 

35250047 Hamilton HAMILTON 27.63% 0.066647511 3 

35250048 Hamilton HAMILTON 25.12% 0.024706604 3 

35250049 Hamilton HAMILTON 9.47% 0.097897302 13 

35250050 Hamilton HAMILTON 21.08% 0.015646049 2 

35250051 Hamilton HAMILTON 11.00% 0.02300391 3 

35250052 Hamilton HAMILTON 31.43% 0.030120908 3 

35250053 Hamilton HAMILTON 39.77% 0.214179257 1 

35250054 Hamilton HAMILTON 35.16% 0.005343181 1 

35250055 Hamilton HAMILTON 26.86% 0 0 

35250056 Hamilton HAMILTON 14.86% 0.064271897 8 

35250057 Hamilton HAMILTON 28.76% 0.006364416 1 

35250058 Hamilton HAMILTON 35.44% 0.063669703 1 

35250059 Hamilton HAMILTON 10.47% 0.1152301 2 

35250060 Hamilton HAMILTON 31.55% 0 0 

35250061 Hamilton HAMILTON 31.03% 0.191549448 1 

35250062 Hamilton HAMILTON 9.41% 0.143884372 4 

35250063 Hamilton HAMILTON 11.79% 0 0 

35250064 Hamilton HAMILTON 19.09% 0.002573357 1 

35250065 Hamilton HAMILTON 23.94% 0.041104176 7 

35250066 Hamilton HAMILTON 12.23% 0.181275952 9 

35260001 Niagara HAMILTON 7.43% 0.115450898 22 

35260003 Niagara HAMILTON 10.45% 0.040477925 4 

35260004 Niagara HALDIMAND 

COUNTY 

6.65% 0.035065753 4 

35260005 Niagara NIAGARA 

FALLS 

8.10% 0.029748667 12 

35260006 Niagara ST. 

CATHARINES 

17.22% 0.079562536 3 

35260010 Niagara ST. 

CATHARINES 

12.47% 0.041448143 7 

35260011 Niagara ST. 

CATHARINES 

6.63% 0.046883482 4 

35260012 Niagara ST. 

CATHARINES 

28.19% 0.185889573 22 

35260013 Niagara ST. 

CATHARINES 

11.52% 0.030144224 3 

35260016 Niagara GRIMSBY 2.35% 0.116466687 16 

35260017 Niagara NIAGARA 

FALLS 

15.18% 0.015314228 3 
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35260018 Niagara ST. 

CATHARINES 

14.11% 0.073596094 9 

35260019 Niagara LINCOLN 5.33% 0.05024728 4 

35260020 Niagara ST. 

CATHARINES 

5.26% 0 0 

35260021 Niagara ST. 

CATHARINES 

4.22% 0.028281476 8 

35260022 Niagara LINCOLN 8.16% 0.023071609 13 

35260023 Niagara GRIMSBY 4.70% 0.537208202 16 

35260024 Niagara GRIMSBY 9.22% 0.035214957 7 

35260027 Niagara NIAGARA 

FALLS 

11.22% 0.018362701 12 

35260028 Niagara NIAGARA 

FALLS 

12.41% 0.03423782 6 

35260030 Niagara NIAGARA 

FALLS 

10.62% 0.019276856 12 

35260031 Niagara THOROLD 12.83% 0.094380989 9 

35260033 Niagara NIAGARA 

FALLS 

14.96% 0.07569732 15 

35260034 Niagara NIAGARA 

FALLS 

1.97% 0.034049813 29 

35260035 Niagara NIAGARA 

FALLS 

12.51% 0.248094437 24 

35260036 Niagara NIAGARA 

FALLS 

4.19% 0.269260357 15 

35260037 Niagara WEST 

LINCOLN 

4.29% 0.093837254 9 

35260040 Niagara FORT ERIE 7.20% 0.07855326 7 

35260042 Niagara WELLAND 4.63% 0.051604637 5 

35260043 Niagara PELHAM 2.56% 0.144827885 13 

35260044 Niagara PELHAM 5.52% 0.041693259 5 

35260046 Niagara WELLAND 2.36% 0.098138256 17 

35260047 Niagara WAINFLEET 7.32% 0.082236729 11 

35260048 Niagara FORT ERIE 2.43% 0.145964591 17 

35260051 Niagara PORT 

COLBORNE 

8.06% 0.041943208 9 

35260052 Niagara ST. 

CATHARINES 

18.49% 0.025445743 4 

35260053 Niagara ST. 

CATHARINES 

14.13% 0.048740506 10 

35260054 Niagara ST. 

CATHARINES 

15.47% 0.271645192 5 

35260055 Niagara ST. 

CATHARINES 

10.53% 0.04784455 14 

35260056 Niagara WELLAND 4.24% 0.030959891 8 

35260057 Niagara WELLAND 3.59% 0.054987291 7 

35260058 Niagara PORT 

COLBORNE 

1.58% 0.022730323 10 

35260059 Niagara FORT ERIE 4.97% 0.155387826 22 
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J. Location, Visible Minority Percent, Count of Industrial Chimneys, Average Particulate 

Pollution, Count and Type of Landfills in Hamilton & Niagara 

ADA_UID CDNAME % of Vis Min Count of 

Industrial 

Chimneys 

Average 

Particulate 

Pollution 

Count of 

Municipal 

Landfills 

Count of 

Private 

Landfills 

35250001 Hamilton 4.74% 0 No Record 0 0 

35250002 Hamilton 3.46% 1 66.23 0 0 

35250003 Hamilton 12.48% 3 378.28 0 0 

35250004 Hamilton 7.68% 1 No Record 0 0 

35250005 Hamilton 10.96% 86 292.971 0 0 

35250006 Hamilton 19.23% 0 23.89 0 0 

35250007 Hamilton 18.73% 1 No Record 0 0 

35250008 Hamilton 43.13% 0 No Record 0 0 

35250009 Hamilton 7.40% 1 No Record 0 0 

35250010 Hamilton 13.26% 2 25.17 0 0 

35250011 Hamilton 24.01% 0 No Record 0 0 

35250012 Hamilton 38.77% 1 No Record 0 0 

35250013 Hamilton 22.51% 0 No Record 0 0 

35250014 Hamilton 5.08% 1 No Record 0 0 

35250015 Hamilton 28.94% 0 No Record 0 0 

35250016 Hamilton 14.82% 0 No Record 0 0 

35250017 Hamilton 12.07% 0 No Record 0 0 

35250018 Hamilton 20.84% 0 No Record 0 0 

35250019 Hamilton 8.01% 0 No Record 0 0 

35250020 Hamilton 13.87% 0 No Record 0 0 

35250021 Hamilton 20.02% 0 No Record 0 0 

35250022 Hamilton 28.20% 1 No Record 0 0 

35250023 Hamilton 19.80% 0 No Record 0 0 

35250024 Hamilton 6.81% 0 No Record 0 0 

35250025 Hamilton 17.89% 0 No Record 0 0 

35250026 Hamilton 33.09% 0 No Record 0 0 

35250027 Hamilton 14.68% 0 No Record 0 0 

35250028 Hamilton 42.58% 0 No Record 0 0 

35250029 Hamilton 10.53% 0 No Record 0 0 

35250030 Hamilton 18.18% 0 No Record 0 0 

35250031 Hamilton 6.60% 1 No Record 0 0 

35250032 Hamilton 7.51% 1 No Record 0 0 

35250033 Hamilton 12.96% 0 No Record 0 0 

35250034 Hamilton 20.15% 0 No Record 0 0 

35250035 Hamilton 15.71% 0 No Record 0 0 

35250036 Hamilton 23.64% 0 No Record 0 0 

35250037 Hamilton 12.23% 0 No Record 0 0 

35250038 Hamilton 12.05% 0 No Record 0 0 

35250039 Hamilton 9.39% 0 No Record 0 0 

35250040 Hamilton 19.15% 1 No Record 0 0 

35250041 Hamilton 11.79% 0 No Record 0 0 

35250042 Hamilton 23.72% 0 No Record 0 0 

35250043 Hamilton 24.40% 0 No Record 0 0 
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35250044 Hamilton 22.42% 0 35.99 0 1 

35250045 Hamilton 11.43% 0 No Record 0 0 

35250046 Hamilton 14.81% 0 No Record 0 0 

35250047 Hamilton 27.63% 0 No Record 0 0 

35250048 Hamilton 25.12% 0 No Record 0 0 

35250049 Hamilton 9.47% 0 No Record 0 0 

35250050 Hamilton 21.08% 0 No Record 0 0 

35250051 Hamilton 11.00% 0 No Record 0 0 

35250052 Hamilton 31.43% 0 No Record 0 0 

35250053 Hamilton 39.77% 0 No Record 0 0 

35250054 Hamilton 35.16% 0 No Record 0 0 

35250055 Hamilton 26.86% 0 No Record 0 0 

35250056 Hamilton 14.86% 0 No Record 0 0 

35250057 Hamilton 28.76% 0 No Record 0 0 

35250058 Hamilton 35.44% 0 No Record 0 0 

35250059 Hamilton 10.47% 0 No Record 0 0 

35250060 Hamilton 31.55% 0 No Record 0 0 

35250061 Hamilton 31.03% 0 No Record 0 0 

35250062 Hamilton 9.41% 0 No Record 0 0 

35250063 Hamilton 11.79% 0 No Record 0 0 

35250064 Hamilton 19.09% 0 No Record 0 0 

35250065 Hamilton 23.94% 0 No Record 0 0 

35250066 Hamilton 12.23% 0 3.98 1 0 

35260001 Niagara 7.43% 0 No Record 0 0 

35260003 Niagara 10.45% 0 No Record 0 0 

35260004 Niagara 6.65% 0 No Record 0 0 

35260005 Niagara 8.10% 0 No Record 0 0 

35260006 Niagara 17.22% 0 No Record 0 0 

35260010 Niagara 12.47% 0 No Record 0 0 

35260011 Niagara 6.63% 0 No Record 0 0 

35260012 Niagara 28.19% 0 185.055 0 1 

35260013 Niagara 11.52% 1 No Record 0 0 

35260016 Niagara 2.35% 0 183.196666666667 0 0 

35260017 Niagara 15.18% 1 No Record 0 0 

35260018 Niagara 14.11% 3 No Record 0 0 

35260019 Niagara 5.33% 0 No Record 0 0 

35260020 Niagara 5.26% 0 No Record 0 0 

35260021 Niagara 4.22% 0 No Record 0 0 

35260022 Niagara 8.16% 0 No Record 0 0 

35260023 Niagara 4.70% 0 No Record 0 0 

35260024 Niagara 9.22% 0 No Record 0 0 

35260027 Niagara 11.22% 0 No Record 0 0 

35260028 Niagara 12.41% 0 No Record 0 0 

35260030 Niagara 10.62% 2 No Record 0 0 

35260031 Niagara 12.83% 0 No Record 0 0 

35260033 Niagara 14.96% 0 No Record 0 0 
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35260034 Niagara 1.97% 0 No Record 1 0 

35260035 Niagara 12.51% 2 41.54 0 0 

35260036 Niagara 4.19% 0 No Record 0 0 

35260037 Niagara 4.29% 0 No Record 0 0 

35260040 Niagara 7.20% 0 No Record 0 0 

35260042 Niagara 4.63% 0 No Record 0 0 

35260043 Niagara 2.56% 0 No Record 0 0 

35260044 Niagara 5.52% 0 No Record 1 0 

35260046 Niagara 2.36% 0 No Record 0 0 

35260047 Niagara 7.32% 0 No Record 0 0 

35260048 Niagara 2.43% 0 No Record 0 0 

35260051 Niagara 8.06% 1 No Record 0 0 

35260052 Niagara 18.49% 0 No Record 0 0 

35260053 Niagara 14.13% 1 No Record 0 0 

35260054 Niagara 15.47% 1 No Record 0 0 

35260055 Niagara 10.53% 0 No Record 0 0 

35260056 Niagara 4.24% 5 0 0 0 

35260057 Niagara 3.59% 0 0.01 0 0 

35260058 Niagara 1.58% 0 28.51 0 0 

35260059 Niagara 4.97% 0 53.99 0 0 

 

K. Link to Interactive Map 

• https://arcg.is/01Hy9z 

 

https://arcg.is/01Hy9z

	Abstract
	Acknowledgements
	Introduction
	Literature Review
	Environmental Racism in North America
	Environmental Racism in Canada
	Geographic Information Systems (GIS) as a tool to explore environmental racism

	Methodology
	Literature Search
	Study Site Selection
	Data collection
	Map Production
	Spatial Distribution Analysis

	Results
	Spatial distribution of minority populations, environmental benefits, and environmental hazards in Hamilton, Ontario
	Quantifying visible minority status, environmental hazards, and environmental benefits in Hamilton, ON
	Spatial distribution of minority populations, environmental benefits, and environmental hazards in Niagara, Ontario
	Quantifying visible minority status, environmental benefits, and environmental hazards in Niagara, ON

	Discussion
	Environmental racism in Hamilton, Ontario
	Environmental racism in Niagara, Ontario
	Contributions to the literature
	Limitations and prospects for future research

	Conclusion
	References
	Appendix

