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Abstract 
Environmental justice has negative impacts on lower socio-economic status populations. 

The intent of study was to address environmental justice through the sustainable design 

measures of urban greening and green infrastructure in a low-income neighborhood in 

Douglas, Arizona. The site was thoroughly analyzed and evaluated for potential 

implementation of urban greening and green infrastructure practices. It was clear that the 

neighborhood was in need of a revitalization process as it lacked many of the amenities 

that relate to public health and quality of life. A selection of case studies was reviewed as 

a means of design inspiration and to evaluate the positive impacts rendered by the 

implementation of the designs. The preliminary design plan demonstrates that strategic 

planning in low-income neighborhoods can offer amenities that enhance the quality of 

life of the residents. The design plan also accounts for a more structured and organized 

space that facilitates the interaction of the residents with the environment.  Although the 

benefits that the design plan fosters were derived from the selection of case studies, 

actual implementation and evaluation of the results of this proposal must be done to 

determine a strong and concrete conclusion. However, creating consciousness about 

environmental justice and how to approach it is of vital importance. 

 

Keywords: environmental justice, low-income, public health, urban greening, 

green infrastructure 	 	
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Introduction 
Poverty is a worldwide issue that concerns populations all over the world. More 

than 3 billion people live on less than $2.50 per day and UNICEF also reports that 22,000 

children die daily as an effect of poverty. The lack of income and resources prevent 

people from having a life of quality and it excludes them from the economic, social, and 

political aspects pertaining to the norms of society. Fortunately, there are organizations 

that plan to combat poverty around the world. A great example is The World Bank, who 

set a mission for themselves regarding the ending of extreme poverty by reducing the 

people living on less than US$1.90 per day to no more than 3 percent and to promote 

shared prosperity by fostering a growth in income of the bottom 40% for every country. 

Any actions taken to reduce poverty are substantial, but there are other concerning issues 

that come into play which can make poverty an even more challenging matter to 

overcome.  

Climate change is the hazard that creates more problems when it comes to the 

welfare of the poor population. The Royal Geographical Society with the Institute of 

British Geographers mentioned in a 2015 panel discussion that climate change is one of 

the greatest challenges of the 21st century. The effects of climate change include extreme 

natural disasters, sea-level rise, floods, drought, air and water contamination, and food 

security issues. All of these consequences have an imposing effect on the environment 

and the welfare of the people. 

 Impoverished populations are more vulnerable to climate change repercussions. 

The reason is that these populations tend to live in developing countries that have a 

harder time adapting to climate change effects. “The most vulnerable to ill-health are 

those communities living in poverty, those with a high incidence of under nutrition, and 
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those with a high level of exposure to infectious diseases” (La Trobe, 2002). It is 

important to understand the relationship between poverty and climate change in a broader 

spectrum to gain an overall perspective of how the welfare of the people can be 

improved. 	 	

When shifting views to community level issues of poverty and climate change, 

solutions begin to seem more accessible. This is because the power of change is in the 

hands of smaller groups of people such as community volunteer groups, city councils, or 

neighborhood associations. At this level, education and inclusion in decision-making 

processes are important so that communities can benefit equally from changes made. For 

the purpose of this study, poverty will be looked at in the context of low-income 

neighborhoods. Climate change is not a subject that will be strictly investigated upon, but 

rather the ways in which its effects can be mitigated through design. 

The intention of this thesis is to address environmental justice in the context of 

strategic and sustainable urban planning. This research project looks into the proposal 

of sustainable measures of urban greening and green infrastructure to revitalize a low-

income neighborhood in Douglas, Arizona. The solution scheme is supported by a 

collection of case studies that looked into the implementation of the featured measures. 

The end goal is to highlight the importance of revitalization projects such as these, and 

their role in enhancing the quality of life of socially disadvantaged communities. 
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Literature Review 
Environmental	Justice	&	Ecosystem	Services	
 “Environmental justice is the fair treatment and meaningful involvement of all 

people regardless of race, color, national origin, or income, with respect to the 

development, implementation, and enforcement of environmental laws, regulations and 

policies” (Environmental Protection Agency, 2018). Movements to advocate for 

environmental justice began to flourish during the late 1900’s. The movement arose as a 

result of the dangerous and toxic pollution that was a burden to neighborhoods that 

included low-income communities of color, as well as working-class white communities. 

The articulation of a framework for social change was created to advocate for the 

movement and it incorporated the following principles: right of all individuals to be 

protected from environmental degradation; adoption of a public health model of 

prevention (elimination of the threat before harm occurs); shifts burden of proof to 

polluters and dischargers who do harm or discriminate or who do not give equal 

protection to racial and ethnic minorities and other “protected classes”; redresses 

disproportionate risk burdens through targeted action and resources” (Brulle, 2006). 

When alluding on the subject of environmental justice, it is also important to 

understand ecology and how it relates to it. An ecosystem refers to a biological 

community of organisms and the relationship they have with the physical environment 

surrounding them. A properly functioning ecosystem leads to the provision of important 

ecosystem services that aids in the maintenance of a healthy planet and the welfare of 

people. The United Nations Educational, Scientific, and Cultural Organization 

(UNESCO) classify ecosystem services into three categories that benefit people: 

provisioning, regulating, and cultural services. The provision of services refers to the 
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production of food, wood, fibers, medicinal plants, and energy production. Regulating 

services refers to the filtration of quality water, crop pollination, proper waste 

decomposition, and climate regulation. The cultural services are those categorized as 

recreational and spiritual benefits. So what is the relationship between environmental 

justice and ecosystem services? 

 The consequences of climate change, such as global warming, severe weather 

patterns, air and water quality degradation, and loss of biodiversity, all have an effect on 

the adequate provision of ecosystem services. Environmental justice comes into play 

when these negative impacts affect particular populations in the world. Dr. Robert 

Bullard mentions in his book “Confronting Environmental Racism” that communities of 

color in urban ghettos, in rural ‘poverty pockets,’ or economically impoverished Native-

American reservations face some of the worst environmental devastation in the nation 

whether by conscious design or institutional neglect” (Bullard, 1993). Pan Yue, the 

deputy director of China’s State Environmental Protection Administration, touches 

important points with regards to global inequalities that have threatened China in the past 

years on his essay called, “Socialist Ecological Civilization”. He states that developed 

countries account for only 15% of the world population and they are responsible for 

utilizing 85% of its resources. Higher consumption of resources lead to more pollution, 

making the developed countries the primary contaminators of the planet. These 

developed countries also have a much more effortless way of dealing with the effects of 

climate change. The irony here is that developed countries consume more resources and 

suffer less, while developing countries consume the least and are more vulnerable to the 

aftermath of climate change. 
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Past movements of environmental justice were no different now than how they are 

framed in the 21st century. The origin of the movement began because toxic pollution was 

introduced into the neighborhoods and major health implications lowered the quality of 

life even more. Now, the focus is not so much on pollution being introduced into the 

neighborhood, instead the shift in attention is on the lack of appropriate greening and 

infrastructure that would otherwise provide ecosystems services that address pollution 

issues. There is also a major focus on the exclusion of disadvantaged neighborhoods 

when it comes to decision-making and the lack of amenities these have due to the 

disinterested investment for revitalization processes. This study refers to environmental 

justice and the relationship it has with urban greening and green infrastructure practices 

at a local level scale. 

Urban	Greening	
	 Urban greening is a practice that incorporates public landscaping within an urban 

setting to beautify the environment and to strengthen the relationship between those 

residing in the city with the environment. Including green spaces in urban areas can have 

many benefits for the environment and the community as well. Urban greening has been 

linked to being effective in reducing urban air temperatures. “A meta-analysis of multiple 

green areas and non-green areas around the world was utilized to synthesize data on the 

cooling effect of parks, which suggested that larger parks with trees tend be cooler during 

the day” (Pullin, 2010). This is also related to the mitigation of the Urban Heat Island, 

which is when land cover has dense concentrations of pavement and buildings that absorb 

and retain heat. Increasing the amount of green spaces through public landscaping can 

reduce this effect by providing shade for building surfaces, deflecting radiation from the 

sun, and releasing moisture into the atmosphere. The adequate implementation of urban 
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greening can also lead to the creation of habitat for different species. Development and 

deforestation have left many species uninhabited and attempting to survive in urban 

settings. Greening spaces and including edible and native vegetation in community 

neighborhoods and parks can attract these species and give them a place to live. Water 

infiltration is also facilitated when spaces are vegetated. Another fruitful benefit of urban 

greening is the effect it has on reducing pollution and improving air quality. “A modeling 

study using hourly meteorological and pollution concentration data from areas across the 

U.S. showed that there was an approximation of 711,000 metric tons of total annual air 

pollution removal, therefore improving air quality” (Nowak, 2006). “Urban green spaces 

are also known for providing critical ecosystem services, encouraging physical activity, 

psychological well-being, and the general public health of urban residents” (Newell, 

2014). Besides having all of these benefits, they are aesthetically pleasing and encourage 

social interaction amongst community members. 

Green	Infrastructure	
	 Urban greening and green infrastructure can sometimes be used in the same 

context, but the difference is that green infrastructure also incorporates public 

landscaping but is more geared toward the manipulation of the landscape to help control 

stormwater runoff, water infiltration, and water flow direction. When rainwater falls on 

impermeable surfaces, it becomes polluted stormwater that can eventually lead to 

receding waters or cause floods. “When applying it to a neighborhood scale or site, green 

infrastructure refers to the stormwater management systems that mimic nature by soaking 

up and storing water” (JHP Architects, 2015). When implemented, green infrastructure 

can bring more enjoyment of the surroundings by creating more pedestrian-friendly and 

bicycle-friendly areas that may encourage outdoor activities. The decorative vegetation 
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and distinct hues and textures of the vegetation make the space appear as more attractive.  

When implemented in the surrounding neighborhood, it can discourage the use of cars 

and encourage pedestrian traffic along commercial areas of the neighborhood. “Research 

suggests that people in greener neighborhoods judge distances to be shorter and make 

more walking trips” (Wolf, 2008). Health and well-being are also benefits of green 

infrastructure. “Attention restorative theory suggests that exposure to nature reduces 

mental fatigue, with the rejuvenating effects coming from a variety of natural settings 

including community parks and views of nature through windows” (JHP Architects, 

2015). Economically distressed areas can also benefit from green infrastructure, since 

such practices can improve the aesthetics of the neighborhood, address the drainage 

system more efficiently, and create opportunities for fun, outside leisure time.  

Environmental	Justice:	Urban	Greening	&	Green	Infrastructure	
The relationship between environmental justice, urban greening, and green 

infrastructure is mainly that lower socio-economic status and minority populations have a 

tendency to be more deprived from the benefits offered by these sustainable practices. 

This is in part due to lack of funding or disinterest in revitalization processes of the 

neighborhood. For example, a variety of 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 (Newell, 2014). Low-income communities of color 

have smaller budgets and are therefore unable to spend money on parks and recreation. 

Hence, public health challenges are the most critical in these areas since they have 

limited access to safe and well-maintained green areas that create livable community 

areas or green infrastructure that would otherwise address critical flooding events. The 

United States department of Health and Human Services defines the health challenges 
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associated with socio-economic status as “health equity” issues. They define this as the 

“attainment of the highest level of health for all the people which in order to achieve must 

take into account valuing everyone equally with focused and ongoing societal efforts to 

address avoidable inequalities, historical and contemporary injustices, and the elimination 

of health and health care disparities” (Jennings, 2017). 

Case	Studies:	Implementation	of	Urban	Greening	&	Green	Infrastructure	
Practices	
	
	 This deliberate selection of case studies served as the framework for approaching 

the sustainable design measures that were applied to the study site. The case studies 

highlight the benefits brought upon by the implementation measures chosen. 

Case	Study	1:	Gilwood	Lodge	Care	Home,	Blackpool		
	 Urban Green Landscape Architecture Services looked into the revitalization of a 

former care home and its need for vibrant landscaping and pleasant outdoor spaces for the 

residents and the visitors. The design followed the dementia-friendly guide ‘Stirling 

Standard’, and it incorporated a central sensory garden, and friendly-pedestrian pathways. 

The vegetation chosen was with the intent of having a trigger effect for the senses and the 

colors chosen were meant to be more vibrant and visible. 
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Figure	4	University	of	Minnesota	
parking	lot 

Figure	5	Willow	Creek	permeable	pavers 

Figure	1	Preliminary	Design	 Figure	2	Central	Garden	Design	 Figure	3	Garden	Planters	

Case	Study	2:	University	of	Minnesota	Permeable	Parking	Surface	
	 The University of Minnesota implemented permeable pavers from the supplier 

Willow Creek in 60,000 square feet of student housing parking lot areas. This was done 

to address the poor drainage of stormwater at the site. The entire parking lot serves as an 

infiltration system so that all the runoff flows through the pavers and is then temporarily 

stored in underground instead of flooding the parking lot. The installation of the 

permeable pavers eliminated about 95% of the runoff. 
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Figure	6	Mckissack	&	Mckissack	winning	design 

Case	Study	3:	McKissack	&	McKissack	Winning	Design	of	Green	Infrastructure	Challenge	
2013	
	 The McKissack & McKissack winning design is an innovative and practical green 

infrastructure solution designed to address stormwater management issues in Washington 

D.C. The design below mitigates combined sewer overflows during heavy rainfall. The 

underground perforated trench drain and well manage the stormwater. 
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Figure	7	Rain	garden,	porous	paving,	and	tree	canopy	design 

Figure	8	Safety	green	street	design	

Case	Study	4	Wichita	Midtown	Green	Infrastructure:		
	 The Wichita Midtown Green Infrastructure planning and analysis team proposed 

an innovative green design for streets that reduce flooding and improve water quality. 

The design incorporated stormwater management practices, pedestrian-friendly 

pathways, rain gardens, historic signage, high visibility sidewalks and native vegetation. 
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Figure	9	McAdams	Park	Street	design 

Methodology	

Site	Selection	&	Demographic	Study:	Arizona	Council	of	Governments	
	 The study consisted of identifying a low-income neighborhood in the city of 

Douglas, Arizona. The total area of the site is 140, 896.52 feet squared with only 7 

houses available. The neighborhood does not have an official name but its main street is 

Cougar Place. It is renter-occupied (mostly families) and the average monthly rent is 

$350 per housing unit. A demographic research of the site through the Arizona Council 

of Governments aids in gaining a better understanding of the population that resides 

there.  

Site	Evaluation:	LEED	V4	Neighborhood	Development	Checklist	
 The site was evaluated for neighborhood pattern and design as well as green 

infrastructure utilizing the LEEDv4 Neighborhood Development Checklist. The United 

States Green Building Council Leadership in Energy and Environmental Design is a 
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widely known green building rating system. The purpose of utilizing their checklist was 

to establish a reasonable argument for what a green neighborhood design should 

incorporate. The checklist served as a guide when evaluating the site for potential 

implementation areas. 

Select	Urban	Greening	Strategies:	AMUA	Landscape	Plants	for	the	Arizona	
Desert	
 A variety of plant selections were chose from Arizona Municipal Water Users 

Association (AMUA) landscape plants guide. There was a particular interest in 

vegetation that was native to the landscape, attracted wildlife, provided shade, was low-

water maintenance, and was vibrant in colors. 

Select	Green	Infrastructure	Practices:	WMG	Green	Infrastructure	for	
Southwestern	Neighborhoods	
	 Watershed Management Group is a non-profit organization working in Tucson, 

Arizona. Their objective is to educate and develop community-based solutions for the 

welfare of the people and the health of the environment. Their Green Infrastructure for 

Southwestern Neighborhoods guide served as a guide for the selection of the proper 

design based on the topography of the landscape.		
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Results		

Demographic	Study	Results	
	

Arizona	Council	of	Governments:	State	Demographic	Viewer	
	

Demographic	
Categories	

Dominating	
Race	&	
Ethnicity:	
Hispanic	

Family	
Households	

Dominating	
Educational	
Attainment:	
High	School	
GED	

Average	
Household	
Income	
Range:		

Statistics	 49-72%	 66-80%	 30-40%	 US$25,000-
$34,999	

Table	1	Demographic	Study	Results	

Site	Evaluation	Results	
	

USGBC	Leadership	in	Energy	and	Environmental	Design:	Neighborhood	
Development	Guide	

	
Neighborhood Pattern & Design Observations 

Walkable streets Lack of paved streets both for vehicular 
and pedestrian traffic; lack of 
sidewalks/trails 

Access to recreation facilities Lack of assigned spaces for active 
recreational purposes  

Tree-lined and shaded streetscapes Minimal tree canopy; limited to some 
housing units; lacking in most of the 
space 

Reduced parking footprint Lack of assigned parking space; vehicles 
can park anywhere; parking unlimited 

Rainwater management Lack of infrastructure to manage flooding 
and run off 

Table	2	LEED	V4	Checklist	Guide 
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Selection	of	Urban	Greening	Strategies	
 

AMUA: Landscape Plants for the Arizona Desert Selection of Plants 
Watershed Management Design Guidelines: plant selection and vegetation 

 
Vegetation Type Benefits: Placement 
Trees: 
 blue palo verde, cascalote, 
evergreen elm, hybrid palo 
verde, iron wood 

Provide majority of shade Raised surface adjacent 
to bio retention areas 

Shrubs: brittle bush, 
chuparosa, creosote bush, 
green feathery senna, hop 
bush, langman’s sage 

Provide habitat, flowers, 
fruits, seeds, and cover; 
attracts wild life; protects 
soil surface from erosion 

Planted on slopes of 
basin; raised platform 
above extended 
inundation 

Cacti: golden barrel, 
indian fig; beavertail 
prickly pair 

Blossoms, fruit; attracts 
wildlife; minimal water use 

Above level of 
inundation in basins 

Grasses: deer grass, 
sideoats grama 

Dense networks of stems and 
roots; effectively filter 
stormwater pollutants, 
reduce erosion, increase 
infiltration 

Work best to filter storm 
water at the bottom of 
bio retention areas 

Wildflowers: angelita 
daisy, chaparral sage, 
autumn sage 

Provide food sources for 
pollinators; attracts insects; 
tolerant of inundation 

Above level of 
inundation 

Groundcovers: trailing 
acacia, gray ice plant, Katie 
ruellia  

Creates sense of lushness Above level of 
inundation 

Table	3	Vegetation	selection 
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Selection	of	Green	Infrastructure	Practices	
	 	

Solution Benefits Placement 

Bioretention Swale Runoff reduction, filter 
pollutants via vegetation & 
soil, flood prevention 

Place on left side of main 
street 

Stormwater Planters Enhance streetscape, collect 
stormwater runoff, water 
infiltration 

Place at the left side of the 
sidewalk at the same level 

Porous Concrete Reduction of surface 
temperatures, reduces 
runoff, water infiltration 

Place to the right side of 
paved road 

Porous pavers Water infiltration, flood 
prevention, reduction of 
surface temperatures 

Place along unpaved area to 
delineate a new roadway 

Table	4	Sustainable	strategies	selection	
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Discussion	
The demographic study established that the majority of the neighborhood 

residents have an income that denotes a low-income status. The Hispanic race dominates 

the population of the neighborhood. The results are relevant with previous findings in the 

study addressing environmental issues and which populations it affects. The lack of 

paved streets throughout the site affects the way the residents interact with the 

environment. These are vulnerable to erosion which can cause instability for vehicular 

traffic as well as constant changes in the way water flow is directed. Additional 

infrastructure is also necessary to manage stormwater. During the dry periods, unpaved 

roads can encourage dust distribution which can cause unwanted vegetation growth and 

health issues. The lack of pavement also affects how vehicular, cycling, or pedestrian 

traffic interact with the space. Since there is no assigned areas for specific uses, residents 

can interact with the space as they please. This can bring about safety-related issues due 

to the unregulated different types of traffic across the space (i.e. pedestrians getting in the 

way of vehicles). Lack of tree-lined and shaded spaces weakens the relationship that the 

residents have with the neighborhood, since recreational activities are not encouraged. At 

the same time, lack of shading interferes with thermal comfort.  

A combination of different vegetation types was chosen to enhance the aesthetics 

of the neighborhood. The selection of vegetation was native, since these are low-water 

maintenance. The different combinations of plants allow for proper infiltration of 

stormwater runoff. The porous pavers and concrete also encourage water infiltration and 

solve the issues of the unpaved road areas. Paving the area also lead to more structured 

and organized pathways for facilitated flow of pedestrian, bicycle, and car traffic. 
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Preliminary Site Plan & Final Design Rendition 
Preliminary	Site	Plan	

	
Table	10	Site	plan	

LEGEND	
Sustainable	Strategy	Selection	
Bioretention	swale	 Stormwater	

planters	
Porous	concrete	 Porous	pavers	

	 	 	 	
Table	5	Strategy	legend	

Final	Design	Rendition	
	

Figure	11	Revitalization	design	for	Cougar	Place	Street	
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Conclusion 
 The revitalization proposal for the neighborhood addressed the issue of 

environmental justice. The proposal demonstrates the integration of sustainable design, 

which promotes a better quality of life for neighborhoods that are typically known for 

being deprived from such designs. The design plan also proposes solutions for broader 

issues such as mitigation of the urban heat island, habitat creation for species, 

groundwater table recharge, and public health. 

 Even though the proposal seems promising for a low-income neighborhood, 

issues of environmental justice involve third parties. This meaning that the target 

population (lower class) and the design team are not the only ones involved. Involvement 

from the government, neighborhood associations, and private stakeholders is necessary to 

provide funding for these types of projects. Inclusion of neighborhood residents in 

decision-making processes is also necessary to establish equity. Creating consciousness 

about these issues is important not only to encourage fair treatment for all, but it also 

opens doors to educating more people about environmental design. This only takes us a 

step further towards achieving environmental justice for all and toward reducing our 

ecological footprint.  
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