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 Lower-income communities, and communities of color face several disadvantages in terms of 

access to greenspace and proximity to hazardous industrial facilities, a phenomenon termed ‘environ-

mental inequity’. However, there has not been significant research into codified landscape standards 

and policies in city zoning ordinances that may allow, or even perpetuate, this relationship. In order to 

address this, research was conducted into the makeup of Denver in terms of race, ethnicity, income, 

zone district, and land cover, followed by a thorough analysis of the city zoning ordinance. Proportions 

of zone district type and land cover were measured in several study areas, comparing the measure of 

these metrics by race/ethnicity and median household income in Denver. Applicable landscape stan-

dards as defined in zoning ordinance were also analyzed for relevant exemptions, particularly within 

commercial and industrial zones. Findings showed significant differences in zone district and land cov-

er makeup, with lower-income Hispanic/Latino areas displaying disproportionately higher percentages 

of industrial zones, impervious surfaces, and disproportionately lower percentages of natural land cov-

er such as tree canopy and prairie. These patterns held not only when looking at overall study areas, 

but also when looking at smaller, quarter-mile buffers around only residential zones in each study area. 

Results from zoning ordinance analysis show significant exemptions in several sections for industrial 

uses. Revisions to the zoning ordinance document in identified sections could be hugely beneficial in 

altering measured land cover. Increasing standards for metrics such as greenspace and natural land 

cover on industrial sites has the potential to begin to alleviate environmental inequity experienced by 

Denver’s lower-income and Hispanic/Latino communities. 

Abstract
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  When I began conducting research that 

looked into the relationship between race/ethnici-

ty and environmental inequity in Denver, I thought 

that it was only the principle of injustice that 

motivated me. I felt that it was wrong that Hispan-

ic/Latino communities were located so close to 

industry, and the mere idea of it was what pushed 

me to conduct this research. However, as I began 

to think about it more, I realized that wasn’t true at 

all. I had observed this relationship firsthand, and 

the experiences I had as a child in Denver and the 

surrounding area shaped the passion I have for 

studying environmental inequity. 

 My experience in Denver began visiting my 

grandparents and my other family members when 

I still lived in an affluent, majority-white suburban 

subdivision in Minnesota. I loved visiting them, 

and when my mother moved my family to Colo-

rado, we were there all the time—holidays, birth-

days, days home sick from school. But I knew that 

as much as my mother, brother, sister, and I loved 

spending time there, our family wasn’t going to 

live there too. 

 What I was observing as a child was the 

result of environmental inequity. My grandparents 

and extended family lived sandwiched between 

an oil refinery, freight trucking facilities, and the 

Rocky Mountain Arsenal Superfund site in Com-

merce City, Colorado. I knew that I didn’t like that 

area, and I preferred my suburban house in Min-

nesota, with the creek flowing through its back-

yard. At that point, I wasn’t aware of the relation-

ship I was observing. I was even less aware of 

why this phenomenon occurred. 

 I was experiencing at that moment the 

relationship that I had inadvertently found myself 

studying. Why was it that communities of color 

and low income communities had so much less 

in terms of greenspace and natural areas, and so 

much more in terms of exposure to industrial fa-

cilities? I knew as a child was I was viewing didn’t 

make sense, and it certainly wasn’t fair. I love my 

family more than anything, and it isn’t fair that their 

neighborhood should look so different from any 

other. 

1. Introduction
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 Once I came around and realized that 

the inequity I was studying was so personal and 

formative for me, I began to look desperately for a 

solution. A true fix-all would be to re-site industry 

away from any residences to reduce exposure. 

Despite the fact that doing so is nearly physically 

impossible for a myriad of reasons—it would take 

years or decades to accomplish just the physical 

task of moving all of these structures and their 

various components—there comes the issues of 

proximity. When an industrial site is a person’s 

place of work, does it not make more sense for 

them to be closer? This, after all, eases the bur-

den of commuting, and the related one of finding 

public transportation or using bike lanes to get to 

work (both of which are horribly underrepresent-

ed in low income communities of color, but that is 

quite literally another section altogether). Not to 

mention, if industry were simply moved, the prop-

erty values of these areas would rise accordingly. 

A similar process would occur with the addition of 

more parks and greenspaces in the area (Wolch et 

al., 2014).

               So, if we cannot fix the problem of loca-

tion itself, or remedy the lack of greenspace with 

additional public spaces without inadvertently 

pushing out the residents we had so hoped to 

help. Therefore, we return to the question, what 

can actually be done about it? The answer I pres-

ent does not come close to solving the systemic 

problems facing low income communities of color. 

Answers there come in the form of sweeping 

reforms, deep analysis of ingrained bias in the 

way we govern and plan. Essentially, every way 

we currently operate our society would need to 

change at some scale. Instead, the solution could 

be very small, a leverage-point at the systems 

scale. A simple change in wording and require-

ments for policies applicable to all built spaces 

could have far-reaching effects for low-income 

communities of color.
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 The disparity in proximity to natural areas 

between affluent and under-served communities 

is a reflection of systematic discrimination on the 

basis of race, ethnicity, and economic status. In-

stitutionalized bias has become deeply ingrained 

in urban planning (Stafford and Ladner, 2007),  

often accompanied by exploiting non-white eth-

nic groups, as well as socioeconomically disad-

vantaged white populations (Hayden, 2014).  The 

removal of indigenous peoples from their ances-

tral lands is one of the earliest and most culturally 

significant factors in the historic exclusion and 

exploitation of ethnic groups in the process of 

creating urban settlements in the United States 

(Sandercock, 1998). the history of discrimination 

in the United States can be linked to the develop-

ment of nearly all urban areas in both architectural 

and spatial arrangement (Sandercock, 1998)

.

Historic, Political, and 
Economic Factors 
Affecting Underserved 
Communities in Denver

Industrial Growth in 
Globeville and 
Elyria-Swansea
 
 Denver’s urban development, especially 

that of its economy, is closely tied to the exploita-

tion of its most economically disadvantaged 

residents. An area of Denver that has long been 

home to communities of color and low-income 

households, the Globeville and Elyria-Swan-

sea neighborhoods (Fig. 2.1) clearly present this 

pattern of development. A few decades after 

Denver’s incorporation in 1858, the South Platte 

river area that is now home to Globeville and 

Elyria-Swansea emerged as an ideal location for 

industrial development, thanks to its flat landform 

and proximity to waterways. During the 1880s, 

this area north of central Denver became home 

to a multitude of smelting operations, as well as 

meat packing and processing plants (Conserva-

tion Colorado, 2020). The smelters were even-

tually conglomerated under ASARCO (American 

Smelting and Refining Company). Individuals and 

families that migrated from rural Colorado for job 

opportunities in developing industries in Denver 

often found themselves living near these sites, 

taking advantage of cheaper employee housing 

offered by the companies they came to work for. 

These working families and individuals were often 

Hispanic/Latino, presenting one of the first major 

cases of communities of color living in environ-

mentally hazardous conditions. 

2. Background



Manzo 7

Near the turn of the 19th century, 

the South Platte area (referenced 

in Fig. 2.1) experienced a shift from 

primarily smelting operations to 

agricultural industry (Conservation 

Colorado, 2020). Labor strikes and 

related damage to one of the major 

smelting/refining plants in the area 

caused its closure and eventual 

demolition. (Conservation Colorado, 

2020), although most heavy refin-

ing maintained continuous opera-

tion. The first stock show, held at 

Denver Union Stockyards, ushered 

in the agricultural industry’s pres-

ence and was followed shortly 

Globeville and Elyria-Swansea 

thereafter by the expansion of the now-National 

Western Complex (Historic Denver, 2021). The 

location of livestock in this area further diminished 

desire to live in the area, as the odor from stock-

yards was especially potent in decreasing values.  

Lenders deemed the stockyards a ‘detrimental 

influence’ (Denver Public Library, Western History 

and Genealogy Department, 2015), and these ar-

eas were later redlined. Low-income families living 

in the area at the time suffered from degrees of 

economic immobility as a result of their low prop-

erty value, leaving them unable to escape the in-

creasingly polluted area. Major projects were also 

being completed in the urban center of Denver 

during the late 1800s and early 1900s. These proj-

ects were large flagship parks many of which are 

still notable today, including Washington Park, City 

1:250,000
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Fig. 2.1 Globeville and Elyria-Swansea neighborhoods along the South Platte River and 
important historic and/or current adjacent industrial sites.

Park, and Cheesman Park (Rigolon and Nemeth, 

2018). These projects reinforced the investment 

of economic resources into highly prestigious, 

white-owned properties in the city center, in stark 

contrast to the industrial development occurring in 

communities of color at the city’s edge. 

To make matters worse for those living in the 

Globeville Elyria-Swansea area, the locally-infa-

mous Purina factory was built in 1930. For those 

living in these towns, their neighborhood was now 

not only dominated by heavy metal refining and 

livestock, but a massive and markedly pungent 

pet-food factory. The proximity of this neighbor-

hood populated largely by people of color and 

lower-income households to undesirable and dan-

gerous facilities was now, quite literally, cemented. 
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Emerging Demographic 
and Sociopolitical Trends

 Post-WWII, people of color continued to 

migrate from rural towns to urban centers in Col-

orado, such as Ft. Collins, Greeley, Pueblo, and 

Denver. Concurrent migration by white families 

to suburbs, “white flight”, saw decreases in tax 

revenue in the city that made investments in parks 

or greenspaces in these area somewhat unfeasi-

ble (Leonard and Noel, 1990). White and affluent 

populations left the cities to live in less-polluted, 

newer neighborhoods farther from the city, made 

accessible by personal automobiles (Rigolon and 

Nemeth, 2018). The construction and eventual 

opening of Interstate Highways Interstate 25 (I-25) 

and Interstate 70 (I-70) negatively impacted these 

nearby communities as the main highway corri-

dors ran directly through the neighborhoods in 

the South Platte area, introducing more intensive 

construction and heavy traffic. Highways have 

historically been observed to negatively impact 

communities of color, and it is argued by some at 

Fig. 2.2 Timeline of important historic events and demographic shifts in Denver. Broader trends in Colorado 
and the Southwest United States are also discussed. All events are keyed according to the general category 
of development, legislation, etc. they belong in.
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the construction of highways in American cit-

ies served to reinforce racial boundaries (Karas, 

2015). 

 During this era, several discriminatory 

housing practices common in American cities 

were also underway in Denver. One of these 

practices was discriminatory lending on mort-

gages and homeowner’s insurance policies that 

resulted in the exclusion of minority homeowners 

from predominantly white suburbs. This prac-

tice, known best as redlining, kept people of 

color from moving to suburbs in the same way 

that their white counterparts were (Report #9, 

Summary, Re-survey of Denver, Colorado by the 

Division of Research & Statistics). Fig 2.3 shows 

Denver’s lending districts as they were defined in 

1938. Redlining served to widen the separation of 

minority groups in American cities (Hillier, 2003). 

Racial steering— the practice in which real estate 

brokers guided home-buyers toward or away 

from prospective neighborhoods based on their 

race or ethnicity, was made illegal in 1968 by the 

Fair Housing Act, but was still largely practiced in 

Denver before that date and continued to some 
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degree after (Rigolon and Nemeth, 2018) With the 

movement of affluent white residents to suburbs, 

people of color were able to move in some num-

bers back to cities, taking advantage of available 

real estate in the city further from industrial areas 

(Rigolon and Nemeth, 2018). This increased their 

proximity to moderately sized parks somewhat, 

but living near large flagship parks such as City 

Park, Washington Park, and Cheesman Park was 

still out of economic reach.

 Efforts were made starting in the 1960s to 

improve rights and living conditions for people 

of color in Denver. The emergence of Chicano 

Rights leaders and organizations in the area such 

as Corky Gonzales and The Crusade for Justice 

presented opportunities for Hispanic and Latino 

people to gain visibility in political office, eventual-

ly resulting in the election of Denver’s first Hispan-

ic mayor, Frederico Peña in 1983. This was es-

pecially notable, given that communities of color 

are generally represented less in their respective 

local and regional governments (Bird, 2005). 

 Legislation during the late 20th century 

sought to remedy the environmental damage 

caused by industrial operations nationwide. The 

CERCLA Act (Comprehensive Environmental Re-

sponse, Compensation, and Liability Act) in 1980 

formed the Superfund program in order to reme-

diate environmental hazards in the United States.  

The act made way for the growing environmental 

justice movement and further legislation address-

ing these hazards, such as the EPA National Prior-
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ity List (NPL) in 1983, designating several hundred 

sites in the US that would qualify for long-term 

actions funded by the Superfund program. As 

of February 2021, there are over 200 Superfund 

sites in Colorado, with sites in Denver listed on 

the NPL. The ASARCO Globe plant in Globeville 

was proposed for this list in 1993 for cleanup. Res-

idents of Globeville and the Colorado Department 

of Public Health and Environment filed lawsuits 

against ASARCO in this year, and were ultimately 

successful. ASARCO was issued a $28 million dol-

lar fine, and tasked with a cleanup of the site and 

adjacent area that lasted until 2015.

Urbanization and 
Gentrification

 The latter half of the 20th century in Den-

ver saw efforts to prioritize urban renewal, with 

numerous projects initiated that attempted to 

‘clean up’ areas that had up until that point been 

considered a detriment, a process that was occur-

ring in many American cities at the time (Avila ad 

Rose, 2009). On a national level, the US Housing 

Act of 1949 formalized the effort in American cities 

to address declining housing in urban centers that 

occurred following the flight to the suburbs that 

had occurred previously in the decade (American 

Planning Association, 2021). The act outlined how 

federal finances would help to establish revital-

ized urban centers, and focused specifically on 

new construction as a means of achieving this 

goal. Later legislation signals the focus of this 

redevelopment on eradicating informal housing, 

especially the Housing Act of 1954, which pro-

vided thousands of units of public housing that 

would be available to families relocated due to 

the erasure of their previous neighborhood. The 

establishment of DURA, the Denver Urban Re-

newal Authority, in 1958 marked the beginning of 

this transition to reinvestment into the urban core 

of Denver.

 The first, and arguably, most impactful 

urban renewal project undertaken in Denver, the 

Skyline project, began in the early 1960’s. Large 

swaths of downtown Denver were razed start-

ing in 1964 in preparation for new buildings that 

would enhance urban infrastructure, prestige, 

and visual appeal, as well as bring new econom-

ic growth to the city (Page and Ross, 2017). The 

Skyline project paved the way for many urban 

redevelopments in Denver, including the Auraria 

campus project that created the combined down-

town campuses for Metropolitan State University 

and the University of Colorado Denver. The cam-

puses now exist on the site of the Auraria neigh-

borhoods that once housed several communities 

of color, but was deemed poor and deteriorating, 

and that was feared might ‘overrun’ the city if not 

curbed in its growth (Conrad and Carmichael, 

1941). In the early 1970’s, the Auraria campus proj-

ect removed residents and businesses from the 

area, demolishing nearly everything but protected 

historic structures, and shifted the ownership of 

the Auraria site to the State (Conrad and Carmi-

chael, 1941). Focus was then turned to the South 
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Platte River area, and the neighborhoods that 

surrounded it. The South Platte Development 

Council, the first of several councils and commit-

tees dedicated to redevelopment of this area, was 

formed in 1974 (South Platte River Corridor Proj-

ect, 2000). 

 However, beginning in the late 1970’s fed-

eral funding shrank significantly, thereby minimiz-

ing DURA’s role in the latter part of that decade 

and during the 1980s. With that transition also 

came new methods of redevelopment, ushered 

in by the LoDo redevelopment and the preser-

vation-focused approach that was embraced by 

Mayor Pena (Page and Ross, 2017). In contrast to 

the earlier Skyline and Auraria redevelopment 

projects, LoDo began to bridge the gap between 

demolition-focused revitalization and histor-

ic-minded and conscientious infill. 

 The major caveat to this investment into 

Denver’s urban core was the gentrification that 

resulted, a term initially coined in the 1960’s by 

British sociologist Ruth Glass; “One by one, many 

of the working class quarters have been invaded 

by the middle class - upper and lower.” As rede-

velopment projects began, those that previously 

lived in areas slated for demolition were forced 

to find alternate housing, and once the projects 

were completed, property values were much too 

high for low-income residents to afford. Thus, 

neighborhoods began to shift demographically 

once again, as affluent and white residents re-

turned to the city, drawn by completed revitaliza-

tion projects. While the LoDo project may have 

been a better alternative to the Skyline and Au-

raria projects in terms of architectural and com-

munity preservation, it’s gentrifying influence was 

significant, and set the standard for gentrification 

of numerous other Denver neighborhoods, in-

cluding the Central Platte Valley, Baker, and Curtis 

Park (Clark, 1984, 1985; Schill and Nathan, 1983; 

Schuster, 1997). 

 Many neighborhoods have since been 

gentrified, including Five Points, and others are in-

creasingly vulnerable to this process (Urban Land 

Institute, 2018). According to a study by the Na-

tional Community Reinvestment Coalition, Denver 

ranks second in the nation in gentrification based 

on their metrics. Legislation in the 21st century, 

such as the 2017 Tax Cuts and Jobs Act, allows 

investors in low to moderate income areas defer-

ence on capital gains taxes, continuing to incentiv-

ize investment and redevelopment in these neigh-

borhoods and the gentrification that accompanies 

it (Rubino, 2020). According to research conduct-

ed between 2007 and 2015, median household 

income and average wages remain in place while 

average rents in Denver increase by up to 32%, 

and the cost of a single-family homes rises by up 

to 41% (Svaldi, 2015). 

 The complex issue of gentrification that 

arises when attempting to improve the built envi-

ronment of low income neighborhoods is some-

times exacerbated by park development (Wolch, 

et al., 2014), leaving community leaders wonder-

ing what can be done to improve their neighbor-

hoods without pushing residents away. 
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Effects of Urban 
Greenspaces

themselves, when used as an element of urban 

greenspaces present numerous positives for eco-

logical health, through carbon sequestration and 

soil conservation (Dwyer et al., 1992). 

 Stormwater management in urban sites 

incorporates improved landscape features in its 

own function within urban ecosystems. Green 

infrastructure utilizes systems of bioswales, reten-

tion basins,  detention basins, rain gardens, and 

other features can help to manage water on the 

site  and adjacent areas, as well as mitigate the 

intensity of flooding (Benedict, McMahon 2002). 

Impervious cover can also be reduced through 

the addition of well-designed green landscape 

features, further improving stormwater manage-

ment in cities by allowing water to percolate and 

be absorbed by organic matter rather than turning 

to only runoff (Pincetl, Gearin, 2005). Through 

non-conventional methods of stormwater man-

agement such as green infrastructure in urban 

greenspaces, municipalities have the potential to 

save significant portions of budget typically ded-

icated to traditional infrastructure for stormwater 

conveyance (Barbosa et al., 2012). 

 Integration of natural areas into the urban 

fabric improves not only the ecological health of 

the area, but human health as well. Several stud-

ies have shown the positive relationship between 

greenspace and the health of those in proximity 

to it. These benefits include reduction of stress 

(White et al., 2013), facilitation of physical activity 

through provision of exercise venues and equip-

ment, and improved recovery from surgery (Ulrich, 

 Implementation of landscape features that 

respond to local, social, cultural, economic, and 

environmental attributes presents many benefits 

for each of these sectors. Regardless of scale, 

inclusion of vegetation and natural areas in urban 

contexts is beneficial to those in proximity, and 

have the potential to maximize those impacts if 

mandated equitably in municipal zoning ordinanc-

es. 

    The environmental health of urban landscapes 

can be improved through the presence of natural 

areas, and their benefits are wide-ranging and im-

pactful. Urban landscapes promote higher diver-

sity of plant and animal species (Müller, Kamada, 

2011), which is inherently beneficial for ecosystem 

resilience (Folke et al., 2004). Vegetation in urban 

areas has also been shown to improve air quality 

(Escobedo, Nowak, 2009). Urban environmental 

conditions are further improved by natural areas 

through the reduction of surface temperatures 

(urban heat island effect, or UHI) that is correlat-

ed with increased vegetation and natural areas 

(O’Malley et al., 2015), and economic advantages 

occur through this cooling effect in the reduction 

of cooling costs for buildings (O’Malley et al., 

2015). UHI mitigation is also aided by higher tree 

canopy cover levels (Sailor, 1995), a hallmark of 

well-implemented landscape strategy. Urban trees 
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1984). Lower rates of morbidity and higher longev-

ity have also been correlated with close proximity 

to green areas (Verheij et al., 2008; Takano et al., 

2002). Access to natural areas and greenspace 

has also been linked to improvements in mental 

health (Alcock et al., 2014) such as anxiety and 

mood disorders (Nutsford, Pearson, Kingham, 

2013).  

 Social factors are even shown to be posi-

tively related to natural areas, and social cohesion 

has been demonstrated to follow this pattern (de 

Vries et al., 2013; Thompson et al., 2012). Findings 

suggest that the aesthetic values of vegetation 

make their surrounding area perceivably more 

pleasant, thereby increasing potential social 

interactions among users (Dwyer et al, 1992). 

Community engagement hubs centered around 

green areas are found to be effective at increas-

ing community interconnectedness, although the 

development of these spaces should be driven by 

expressed community needs (Burrage, 2015). 

 Economic benefits of improvements to ur-

ban landscapes are numerous, as landscape func-

tions and their direct economic impact via reduc-

tion in service costs have the potential to defray 

costs typically shouldered by both individuals and 

municipalities. Cooling costs may be reduced due 

to shading from mature trees (Dwyer et al., 1992). 

Expenditures associated with traditional stormwa-

ter management infrastructure can be lessened 

through implementation of green infrastructure 

(McPherson, 1992).  Carbon sequestration and 

storage that occurs due to urban trees and land-

scape features presents quantifiable savings for 

both large and small municipalities (Elmqvist et al., 

2015). Screening of highway noises is also a func-

tion of urban landscapes, and can minimize the 

cost of conventional highway noise screens, such 

as those typically made of concrete or masonry 

that require significant investments to construct 

(McPherson, 1992). Natural areas also help to alle-

viate air pollution and particulates in urban con-

texts, and in doing so reduces costs associated 

with not only pollution mitigation, but also health-

care expenditures that may be incurred due to 

exposure to air pollutants (Rao et al., 2014). Gener-

ally, by promoting healthy lifestyles and serving as 

a factor in improving mental and physical health, 

economic investment in natural areas may help to 

alleviate costs related to healthcare for individuals 

and communities (McPherson, 1992). 

Existing Zoning 
Ordinance and 
Landscape Standards

Zoning ordinance, at its most basic level, are   

that dictate the spatial arrangement of buildings in 

cities and towns. It creates a map of a municipali-

ty, defining boundaries for what types of buildings 

and spaces will exist there. However, the impact 

of zoning ordinance has the potential to mandate 

beneficial aspects of landscape composition. 

Within the building codes of many cities, there 

is also a landscape ordinance that defines the 

requirements for landscaped areas. 
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 Within the Denver Metro area, commer-

cial areas account for a significant percentage of 

land cover. In addition, commercial areas reflect 

disparities between high and low-income areas in 

the types of businesses situated near residential 

zones, as well as in other metrics such as imper-

vious cover and surface temperature. Selecting 

commercial zones as the area of focus allows 

large businesses and economic drivers to be held 

accountable for improvements in the landscape in 

all neighborhoods, without placing undue finan-

cial burden or responsibility on those living in 

residential zones. While residential zones make 

up the largest percentage of land cover in Den-

ver, selecting these ordinances as the focus for 

improvement would hold individual homeowners 

and landlords responsible for landscape improve-

ments and maintenance, raising costs for renters, 

incurring home improvement costs, and potential-

ly gentrifying these areas. 

Landscape standards, as they are defined in 

zoning ordinance, provide a legal standard for 

landscape design that acknowledges site condi-

tions, enhances green infrastructure, and works 

to improve the ecology of the urban environment, 

among many other beneficial components (Abbey, 

1998). A brief diagram of typical terms used in 

zoning ordinance can be found in Fig. 2.4. 

In Denver, Article 10. General Design Standards 

provides the most detailed information on land-

scape standards, and is the document analyzed 

within this research. Other documents do have 

pertinent information regarding landscape guide-

lines, including but not limited to Chapter 57 

- Vegetation, within the Denver Code of Ordinanc-

es. 

Fig. 2.4 Common terms 
used in zoning ordinance to 
describe parts of a site and 
requirements for landscape 
standards.
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3. Methodology

Mapping and Demographics

    In order to determine the relationship between 

race/ethnicity, income, and zoning distribution, 

several study areas were selected based on 

defined criteria (see Fig. 3.1). For the purposes of 

this study, race/ethnic composition are focused 

on Hispanic/Latino populations and non-Hispanic 

white populations. United States Census Ameri-

can Community Survey 5-Year data was used to 

determine race/ethnicity at the state, county, and 

tract level. Two study areas were determined at 

this level, one consisting of census tracts (statis-

tical subdivisions of a county that aim to contain 

roughly 4,000 inhabitants [U.S. Census Bureau]) 

where the percentage of self-identified non-His-

panic white population is 49% or greater, and 

one consisting of tracts where the percentage of 

self-identified Hispanic/Latino population is 49% 

or greater. 

1:350,000

0 12.25

Five Points

Globeville
Elyria-Swansea

City Park

Washington 
Park

Capitol Hill

Cherry Creek

Baker

Lincoln Park

Lodo

Park Hill

South Park 
Hill

North

West Colfax

Athmar Park

Barnum

Northwest

Platt Park

University

Virginia 
Village

Windsor

Downtown

North Alameda

Wheat Ridge

Denver

Lakewood

Englewood

Aurora

Valverde

Sun Valley

Highland

River North 
Art District

Sunnyside
Berkeley

Commerce 
City

Arvada

East Hilltop

Hale

Montclair

Harvey Park

Bear Valley

South Alameda

Molholm/Two 
Creeks

Lakeside

Berkley North 
Washington

Twin Lakes

Cherry Hills 
Village

South

Glendale

Central Park 
(Stapleton)

Northfield

Montbello

His. Low Study Area NHWhite Low Study Area

1:350,000

0 12.25

Five Points

Globeville
Elyria-Swansea

City Park

Washington 
Park

Capitol Hill

Cherry Creek

Baker

Lincoln Park

Lodo

Park Hill

South Park 
Hill

North

West Colfax

Athmar Park

Barnum

Northwest

Platt Park

University

Virginia 
Village

Windsor

Downtown

North Alameda

Wheat Ridge

Denver

Lakewood

Englewood

Aurora

Valverde

Sun Valley

Highland

River North 
Art District

Sunnyside
Berkeley

Commerce 
City

Arvada

East Hilltop

Hale

Montclair

Harvey Park

Bear Valley

South Alameda

Molholm/Two 
Creeks

Lakeside

Berkley North 
Washington

Twin Lakes

Cherry Hills 
Village

South

Glendale

Central Park 
(Stapleton)

Northfield

Montbello

Fig. 3.1 Study areas used in research as defined by criteria on income and racial/ethnic makeup. His. Low boundaries are defined by Census block groups where the median income is less than $55, 630 and the percentage of people who identify as Hispanic or Latino 
is >49%. NHWhite Low boundaries are defined by Census block groups where the median income is also less than $55, 630 and where the percentage of individuals who identify as non-Hispanic white is greater than 49%. NHWhite High is defined by Census block 
groups where the median income is greater than $95, 240 and where the percentage of individuals who identify as non-Hispanic white is also greater than 49%
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NHWhite Low Study Area

Median household income serves as the second 

criteria. This information is obtained from 2016 

ACS Median Household Income data at the Block 

Group Level. Block Groups contain clusters of 

blocks within a census tract that generally con-

tain between 600-3,000 inhabitants (U.S. Census 

Bureau). This dataset provides a more detailed 

view of the composition of median household 

incomes within a given tract that has already been 

identified as fulfilling the criteria for racial/ethnic 

makeup. Income in this study is separated into 

two categories, one of lower median household 

income and one higher. 

The lower threshold defines block groups where 
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Fig. 3.1 Study areas used in research as defined by criteria on income and racial/ethnic makeup. His. Low boundaries are defined by Census block groups where the median income is less than $55, 630 and the percentage of people who identify as Hispanic or Latino 
is >49%. NHWhite Low boundaries are defined by Census block groups where the median income is also less than $55, 630 and where the percentage of individuals who identify as non-Hispanic white is greater than 49%. NHWhite High is defined by Census block 
groups where the median income is greater than $95, 240 and where the percentage of individuals who identify as non-Hispanic white is also greater than 49%

the median household income is less than or 

equal to $55,630. This value has been selected 

because it is the upper bound of the second-low-

est class in a Natural Breaks, or Jenks, data class-

ing system. Utilizing such a classing system allows 

classes to be formed based on natural breaks in 

the data, creating classes through a process that 

minimizes each class’s average deviation from the 

mean, simultaneously maximizing the deviation of 

the class from the means of each other class. This 

ensures that variance within classes is reduced, 

and variance between classes is maximized, also 

called Goodness of Variance Fit (Jenks, 1967). 

The value $55,630 is also a representative fig-
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ure for the median household income of more 

economically-disadvantaged communities, as the 

median household income for Denver in 2018 is 

$63,793, and the 250% value of the Department 

of Health and Human Services Poverty Guideline 

for a household of 3 is $51,050. Therefore, utiliz-

ing the value of $55,630 ensures that the median 

household income in the block group is below 

the median household income for Denver, and 

near the 250% poverty figure. The upper income 

threshold defines the higher-income study areas, 

and is composed of block groups where the me-

dian household income is greater than $95,240. 

This value has been identified based on the upper 

three classes in the same 7 class natural break. 

Instead of using the upper two classes as in the 

lower-income group, the upper three classes 

represent a more comparable population size in 

respect to the lower-income study area. 

 Using these criteria, three areas of study 

were identified. The first study area consists of 

census tracts where the percentage of popula-

tion of non-Hispanic white residents is greater 

than 49% and the median household income of 

every block group within the tract is greater than 

$95,240. This area is referred to as ‘NHWhite 

High’ in appendices and data figures. The second 

consists of tracts where the percentage of popu-

lation of non-Hispanic white residents is greater 

than 49% and the median household income of 

every block group within the tract is less than 

$55,630. The third study area is composed of 

tracts where the percentage of Hispanic/Latino 

identifying residents is greater than 49%, and 

where the median household income of every 

block group within the tract is less than $55,630. 

A fourth study area where the percentage of 

Hispanic/Latino population is greater than 49% 

and where the median household income of 

every block group is greater than $95,240 was 

searched for, but there are no census tracts in 

Denver where both of these conditions are satis-

fied. 

 Using these study areas, zone type distri-

bution was calculated first. From the many specific 

zoning designations in Denver, zone districts are 

categorized into the following types: Residential, 

Commercial Mixed Use, Industrial, Open Space, 

PUD (Planned Unit Development), and O-1 (con-

sisting of airports, recreational uses, parks, ceme-

teries, reservoirs, community correctional facilities, 

and other public and semi-public uses housed 

in buildings) (City and County of Denver, 2020). 

Comparing the area of these zoning designations 

within study areas is insufficient in determining 

the proportion of each designation relative to the 

size of the study area, so all comparisons were 

made using percentages of total study area size. 

Data on zoning type was sourced from the City of 

Denver Open Data Catalog. In addition, the zone 

type distribution of Denver as a whole was also 

calculated to serve as a baseline measurement. 

 Zone type distribution of each study area 

gives an accurate picture of what the composition 

of each area is in terms of land use. However, 

the presence of industrial or commercial areas in 
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an area doesn’t necessarily imply an impact on 

residents if these facilities are not nearby. In order 

to evaluate the relationship between proximity of 

zone types and residents, zone district type com-

position was calculated within a 0.25 mile buffer 

zone surrounding any residential zones in the 

study area. 

 Attributes associated with zone district 

types were determined by analyzing land cover 

information within each study area. Land cover 

data measurement provides information about 

the way zone district type specifications manifest 

themselves in the built environment in terms of 

the following categories: structures, impervious 

surfaces, water, prairie/grassland, tree canopy, 

turf/irrigated land, and barren land. Data on land 

cover was obtained from the Denver Regional 

Council of Governments (DRCOG) Regional Land 

Use Land Cover Project. This dataset provides in-

formation on land cover at a resolution of 1 meter, 

gathered using high-resolution aerial imagery. 

 Land cover data was lastly used to evalu-

ate the composition of the same residential buffer 

area studied through zone district type distribu-

tion, This adds an additional layer of information 

about how landscape regulations manifest them-

selves in terms of the physical built environment. 

Zoning and Landscape Stan-
dards

    The second component of study used is anal-

ysis of Denver’s zoning code. Specifically, Article 

10. General Landscape Standards will be exam-

ined. Within this document, standards for built 

attributes of zone districts are defined, along with 

any exceptions made for specific zoning desig-

nations. While the document consists of almost 

a dozen divisions concerning site development, 

only a few have been selected, as they are the 

most relevant to the interest of the study. The 

divisions and sections being analyzed here for 

defined standards and their exemptions are:

Division 10.2, General Design and Facility Stan-

dards, Sections 10.2.1 Intent, 10.2.2. Applicability, 

10.2.3. General Site and Facility Standards

Division 10.3, Sections 10.3.4. Pedestrian Access & 

Circulation

Division 10.4, Sections 10.4.2. General Applica-

bility, 10.4.3 Bicycle Parking, and 10.4.6 Vehicle 

Parking Design

Division 10.5, Sections 10.5.1. Intent, 10.5.2. Gener-

al Standards, 10.5.4. Landscape Standards, 10.5.5. 

Fences and Walls, 10.5.6. Retaining Wall Require-

ments, 10.5.6. Screening Requirements 
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Fig. 3.2 Descriptions of zone district groups, their neighborhood contexts, and the system in which they are classified into the 
categories used in research to identify zone type distribution
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4. Results

Zone District Type Findings
 
 In terms of overall zone district type distri-

bution, one of the most striking figures is the pro-

portion of industrial zones in the His.Low area (a 

little more than 19%) when compared to NHWhite 

High and NHWhite Low (about 6% and 12% re-

spectively). Denver County as a whole, on the oth-

er hand, is composed of only about 7% industrial 

zone district types (see Fig 4.1). The proportions of 

PUD and O-1 zone district types is relatively similar 

between all study areas, in that they are all quite 

small, making up less than 2% of each study area. 

Residential zone district types are also somewhat 

0 0.05 0.1 0.15 0.2 0.25

Percentage of Land Area Covered by Industrial 
Zone District Types

All Denver

His. Low

NHWhite Low

NHWhite High

Fig. 4.1 Percentage of land area within each study area that consists of sites that consist 
of industrial zone district types.

similar between study areas, as all range between 

55-62% residential zone district types. Commer-

cial mixed use proportions all range between 10 

and 17%, whereas Denver’s proportion of com-

mercial mixed use zone district types is about 

41%. This suggests that the majority of commercial 

mixed use sites in Denver County exist outside 

of the defined study areas. Open space zone 

district types, the remaining category, vary wide-

ly between study areas, with the NHWhite High 

area, NHWhite Low, and His. Low areas consisting 

of about 16%, 15%, and 7% respectively. Denver 

County consists of about 9% open space as a 

whole.

 Similar patterns present themselves on a 

more dramatic scale when examining zone district 

types within a 0.25 mile buffer from residential 

zones (see Fig. 4.2), and give a more accurate 

representation of land use for those who live in 

these areas. The His. Low study area consists of 

more than twice the percentage of industrial zone 

district types (14%) than NHWhite High (5.5%) and 

NHWhite Low (5%). The dispar-

ity in open space composition 

evident in overall study area 

composition also exists in the 

residential buffer areas, with the 

His. Low study area containing 

7.6% open space, NHWhite Low 

containing 14.7%, and NHWhite 

High containing 15.5%. Com-

mercial mixed use proportions 

remain relatively equal, at 

Mapping and 
Demographics



Manzo 23

0 2 4 6 8 10 12 14 16 18

Commercial

Industrial

o-1

Open Space

PUD

Zone District Type within a 0.25 mile Radius of Residential Zones

NHWhite High NHWhite Low HisLow

13.5% (His. Low), 14.9% (NHWhite Low), and 14% 

(NHWhite High). Residential zone district types 

are also consistent between study areas, ranging 

from 62-63%. O-1 percentages are nearly negligi-

ble, making up less than 2% of NHWhite High and 

NHWhite Low, with no presence in the His. Low 

study area. 

Overall Land Cover Findings

 Land cover data enriches the analysis of 

study areas and their relationship to one anoth-

er by examining how regulation surrounding the 

built form of zone district types manifests itself. 

This data is evaluated by study area, as well as by 

commercial and industrial zones within each study 

area. In addition, land cover is examined within 

the same 0.25 mile residential buffer as the previ-

ous procedure regarding zone district type. 

Fig. 4.2 Zone district types within a 0.25 mile buffer of residential zones within each study area.

 In terms of study areas as a whole, the His. 

Low area displays a much higher percentage of 

impervious surfaces, at 45% when compared to 

NHWhite High (33%), although a similar proportion 

to NHWhite Low (43%). Tree canopy is another 

land cover type in which the His. Low area faces 

disparity, as its tree canopy percentage overall is 

only 9.3% in contrast to NHWhite Low’s 12% and 

NHWhite High’s near 14% tree canopy makeup. 

Although prairie/grassland makes up a one of 

the smallest percentages of land cover in each 

area, it too differs somewhat significantly in land 

cover between His. Low and NHWhite High, with 

NHWhite Low falling somewhere in between (>1%, 

3.2%, and 7% respectively). When considering 

turf/irrigated land, the His. Low area contains the 

highest percentage of this land cover among the 

three areas, totaling about 23%. NHWhite Low is 

comprised of only about 19%, with NHWhite High 
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containing roughly 20%. All areas are comprised 

of similar percentages of structures as a form of 

land cover (His. Low 16%, NHWhite Low 19%, and 

NHWhite High 17%). The remaining land cover 

types, water and barren land, remain relatively 

similar between study areas, and account for only 

a small percentage of total land cover in each (see 

Fig 4.3)

Land Cover Findings in 
Commercial Zone District 
Types

 Land cover was also compared between 

study areas in only commercial or industrial zone 

district types. This kind of analysis helps to iden-

tify how the same zone district types between 

study areas might have interpreted requirements 

differently and/or be subject to different ordinanc-

es based on their land cover information.

00 .050 .1 0.15 0.20 .250 .3 0.35 0.4 0.45 0.5
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Tree Canopy
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Land Cover by Race/Ethnicity and Income 

NHWhite, High Income, All Zoning NHWhite, Low Income, All Zoning Hispanic, Low Income, All Zoning

Fig. 4.3 Land cover percentages by study area. 

 In commercial zones only, impervious sur-

faces followed the same pattern between study 

areas as seen in their overall values. The His. Low 

area contained the most impervious surface at 

63%, with NHWhite Low following closely behind 

at 59%, and NHWhite High containing the least 

impervious cover at 49%. Tree canopy between 

commercial zones in study areas was highest in 

the NHWhite Low area (5%), followed closely by 

His. Low (3.3%), with NHWhite High containing 

the least tree canopy (2.5%). Land cover denoted 

as prairie grassland was much higher in NHWhite 

commercial zones at 8.6% than NHWhite Low 

or His. Low commercial zones, at 2.3% and 1.7% 

respectively. Turf/irrigated land were fairly compa-

rable at the commercial level, as were structures 

(see Fig. 4.4). Barren land, the final land cover 

type, was significantly higher in the NHWhite 

High study area at about 12% when compared the 

NHWhite Low’s 4.2% and His. Low’s 4.2%.
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Land Cover Findings in 
Industrial Zone District 
Types

 In terms of industrial zone types, 

similar rationale apply as when considering 

commercial zone types. Impervious surfac-

es were still highest in the lower income 

study areas, NHWhite Low containing 68.3% 

impervious cover, His. Low containing just 

over 63%, and NHWhite High industrial 

zones comprised of just over 51% impervious 

cover. Tree canopy, as might be expected 

in industrial zones, was quite low, with His. 

Low being made up of only 1.3% tree cano-

py, NHWhite Low containing just less than 

1%, and NHWhite High containing only 0.7%. 

One pattern that remained is the proportion 

of prairie/grassland land cover in industrial 

zones, with NHWhite High containing the 

highest percentage (9%), and NHWhite Low 

(5.5%) and His. Low following (2.8%).  Turf/

irrigated  land was highest in His. Low at 

5.4%, NHWhite High followed at 3.7%, and 

NHWhite Low contained the least at 2.2%. 

Structural land cover was most plentiful in 

NHWhite High industrial zone district types, 

surpassing His. Low (18%) and NHWhite Low 

(16%). The last form of land cover in the data 

set, barren land, was matched between His. 

Low and NHWhite High at 12%, and much 

less in NHWhite Low at 7% (see Fig. 4.4).
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Fig. 4.4 Land cover percentages by study area in all industrial zone 
district types within study area boundaries
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followed by NHWhite High at 34%. Tree canopy 

ranked in the same pattern as previously ob-

served in overall land cover, with NHWhite con-

taining the most tree canopy at 16%, NHWhite Low 

containing 15%, and His. Low containing 10%. Prai-

rie/grassland appeared relatively equal between 

study areas, ranging between 3% in His. Low and 

NHWhite Low to 5% in NHWhite High. Turf/irrigat-

ed land data was calculated to be even closer, 

with all study areas falling within 22-23%. Struc-

tural land cover was lowest in His. Low at 16%, but 

was not very far from the measured amounts in 

NHWhite Low and High, which were 18% and 17% 

respectively. Water was nearly negligible, mak-

Land Cover Findings with-
in 0.25 Miles of Residential 
Zones

 The last metric analyzed through mapping 

is the percentage of land cover within 0.25 miles 

of residential zones within each study area. This, 

in relation to the zone district type data obtained 

within the same buffer area, gives the most accu-

rate picture of the application of standards that 

directly affect residents of each study area. 

 His. Low once again showed the high-

est percentage of impervious surfaces, at 43%. 

NHWhite Low contained the next highest at 38%, 
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ing up 1% or less 

between all three 

areas, and the final 

land cover, barren 

land, was most 

plentiful in His. Low 

and NHWhite High 

at 4%, and totaled 

at 2% in NHWhite 

Low. 

Fig 4.5 His. Low study area 
residential buffers (dark gray)
as seen mapped over Den-
ver’s zone district types as a 
whole.
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Zoning Ordinance 
Findings

 Analysis of Article 10. General Design Stan-

dards yielded several interesting results relating 

to the applicability of design standards across 

zone districts. The divisions of Article 10 select-

ed for this analysis are discussed in this section, 

while their specifications, being fairly extensive, 

are referenced as well as provided in Appendix 

D (see Fig. 4.6 for relevant information regarding 

the purpose defined for each division, as well as 

relevant exemptions)

Division 10.3 Multiple Build-
ings on a Single Zone Lot 
 

 This division outlines standards for lots 

with multiple buildings, and is intended to provide 

flexible siting, appropriate site conditions, and 

minimize impact on adjacent sites. The sections 

within outline requirements for pedestrian path-

ways through the site and connecting to adjacent 

sidewalks/streets, provide guidelines for spacing 

between buildings on the site, and define require-

ments for emergency vehicle access. 

 Exemptions within this division that may 

be relevant to the purpose of this study were 

found in section 10.3.4. Pedestrian Access and 

Circulation. It was found that all sites zoned CMP 

(Campus) are exempt from regulations in 10.3.4 

that concern pedestrian access and circulation 

between buildings on a site, but their plans will 

still be reviewed for adherence to the intent of the 

this section on multiple buildings. I-MX and M-IMX 

(Industrial Mixed Use and Master Plan Industrial 

Mixed Use) zones are partially exempt from 10.3.4,  

and are not subject to pedestrian access regula-

tions regarding pedestrian connections between 

buildings on the site, but still must adhere to 

regulations regarding pedestrian connections to 

adjacent public sidewalks and streets (if no side-

walk is available). The code also mentions that 

it is ‘encouraged, but not mandatory’ (10.3.4.2) 

for these zones to adhere to all other standards 

defined in 10.3.4. I-A and I-B (Light Industrial and 

General Industrial) zones are completely exempt 

from 10.3.4’s regulations.

Division 10.4 Parking and 
Loading

 Standards regarding vehicle parking size, 

design, maintenance, loading, and bicycle parking 

are defined in this division, and the most applica-

ble sections identified are 10.4.3 Bicycle Parking, 

and 10.4.9 Parking Categories. Within both of 

these categories, bicycle parking is identified as 

the most variable standard between zones, and 

exemptions to requirements for bike parking is 

focused on. Within 10.4.3. it is established that 

some zones in the Downtown Neighborhood Con-

text (D-C, D-TD, AND D-CV) are exempt from the 

standards defined in 10.4.3. Further, within 10.4.9, 
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Fig. 4.5 Parking categories, and neighborhood contexts where these parking categories identify no requirement for bicycle 
parking.

Parking Categories - Bicycle Parking

Commercial Mixed Use

Residential

Industrial

Residential

Commercial

Public Use

Low

Low

Medium

Low

Community Correctional Facility, Residential Care Use, Small or Large, 

Use Category
Parking Category

Specific Primary Use

Shelter for the Homeless, Utility, Major or Minor Impact, Automobile Industry (Emissions, Gas, 
Service Station, Wash, Detailing, Repair, Sales, Pawn, Auctioneer, Heavy Vehicle Sales, 
Rentals), Contractors, Food Preparation/Sales, Laboratory, Research and Development, 
Industrial Service/Repair Manufacturing, Oil &Gas Drilling, Quarry, Wind Energy, Transportation 
Facilities, Waste Related Services, Wholesale Storage and Warehouse, Agriculture

Medium
Assisted Living, Nursing Home, Hospice, Residence for Older Adults

Postal Facility, Adult Business, Recreation and Entertainment Services, Lodging Accomoda-
tions, O�ces, Retail Sales/Service/Repair

Open Space - Recreation

Medium
Community Recreational Facility, Day Care, Public Safety Facility, Correctional Institution, 
Library, Museum, Performing Arts Center, Elementary School, University ot College, Vocational 
or Professional School, Public and Religious Assembly, Sports/Entertainment Stadium, Theater

High
Hospital, Secondary School, 

No Requirement Single unit dwelling, Cemetery, City Park, Open Space - Conservation, Parking (Garage or 
Surface),  Telecommunications Towers/Facilities, 

Suburban Neighborhood Context, I-A, and I-B Zones

Residential Low, Residential Medium, Commercial Low, Public Use Low

No Requirement

Urban Edge Neighborhood Context

Commercial Low, Public Use Low

Urban Neighborhood and Master Planned Contexts

Residential Low, Residential Medium, Commercial Low, Public Use Low

General Urban Neighborhood Context and I-MX Districts

Residential Low, Residential Medium, Commercial Low, Public Use Low

Urban Center Neighborhood Context and Campus Zone Districts

Residential Low,  Residential Medium, Commercial Low, Public Use Low

Downtown Neighborhood Contexts

Residential Low, Residential Medium, Commercial Low, Public Use Low
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the section that lays out specific requirements for 

parking spaces designated for bicycles, establish-

es that many zone districts within certain neigh-

borhood contexts are not required to provide any 

bike parking spaces, either on fixed bike racks 

or in an enclosed bike parking facility. The cate-

gorization system it utilizes is unique, and plac-

es specific business/establishment types within 

categories that are: Residential, Commercial, and 

Public Use. These are further subdivided into Low, 

Medium, and High categories, with one additional 

category termed Multi-unit, with no subcategory. 

Fig 4.5 explains the system of organization, and 

focuses on only parking categories defined in the 

section that have no requirement for minimum 

bicycle parking spaces. These requirements are 

organized first by neighborhood context, and 

notably, in Suburban contexts, I-A, and I-B zones, 

there is no bicycle parking required for Residential 

Low, Residential Medium, Commercial Low, and 

Public Use Low sites. This includes site uses such 

as some group living homes, utilities buildings, 

automobile industry buildings, communication, 

industrial services, manufacturing, transportation, 

waste-related services, and wholesale storage/

distribution, and agriculture, among others. 

Division 10.5 Landscaping, 
Fences, Walls, and Screening

 This section identifies general standards, 

landscaping standards, regulations for fences 

and walls, as well as retaining wall and screening 

requirements. Exemptions within this division and 

its component sections are quite extensive. The 

first of which states that standards in 10.5.4 Land-

scaping Standards does not apply to residential 

development in SU or TU zone districts. While this 

exemption for residential zones is good to note, 

standards in this section are much more relevant 

to the analysis being conducted in this work on 

commercial and industrial districts, and are de-

scribed in 10.5.4.2 and 10.5.4.3. 

 Sections 10.5.4.2 and 10.5.4.3 define two 

groups that zone districts are placed within. Reg-

ulations in 10.5.4.2 apply to all zone districts, 

identified within the code as ‘Group 1’, except I-A, 

I-B, and I-MX, which are identified as ‘Group 2’. 

Group 1 is required to landscape all open areas 

within a build-to range, as well as all open areas 

within the required minimum setback. In addition, 

the minimum landscape standards for Group 1 

define that the landscaped areas within the site 

must consist of at least 50% live planting materi-

al, with the remaining 50% consisting of living or 

non-living landscape material. Group 2’s minimum 

landscaping standards identify the need for a 

visual barrier wherever the industrial site abutts 

a residential zone district, even when a street or 

alley exists between them. In terms of the re-

quired landscaped area in Group 2, landscaping 

is only required for at least 50% of the required 

setback areas, but this area must consist of live 

ground cover. Ornamental and shade trees are 

also mandated, and must total 1 tree for every 40’ 

of linear frontage, although they may be grouped.  

Parking Categories - Bicycle Parking

Commercial Mixed Use

Residential

Industrial

Residential

Commercial

Public Use

Low

Low

Medium

Low

Community Correctional Facility, Residential Care Use, Small or Large, 
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Parking Category

Specific Primary Use

Shelter for the Homeless, Utility, Major or Minor Impact, Automobile Industry (Emissions, Gas, 
Service Station, Wash, Detailing, Repair, Sales, Pawn, Auctioneer, Heavy Vehicle Sales, 
Rentals), Contractors, Food Preparation/Sales, Laboratory, Research and Development, 
Industrial Service/Repair Manufacturing, Oil &Gas Drilling, Quarry, Wind Energy, Transportation 
Facilities, Waste Related Services, Wholesale Storage and Warehouse, Agriculture

Medium
Assisted Living, Nursing Home, Hospice, Residence for Older Adults

Postal Facility, Adult Business, Recreation and Entertainment Services, Lodging Accomoda-
tions, O�ces, Retail Sales/Service/Repair

Open Space - Recreation

Medium
Community Recreational Facility, Day Care, Public Safety Facility, Correctional Institution, 
Library, Museum, Performing Arts Center, Elementary School, University ot College, Vocational 
or Professional School, Public and Religious Assembly, Sports/Entertainment Stadium, Theater

High
Hospital, Secondary School, 

No Requirement Single unit dwelling, Cemetery, City Park, Open Space - Conservation, Parking (Garage or 
Surface),  Telecommunications Towers/Facilities, 

Suburban Neighborhood Context, I-A, and I-B Zones

Residential Low, Residential Medium, Commercial Low, Public Use Low

No Requirement

Urban Edge Neighborhood Context

Commercial Low, Public Use Low

Urban Neighborhood and Master Planned Contexts

Residential Low, Residential Medium, Commercial Low, Public Use Low

General Urban Neighborhood Context and I-MX Districts

Residential Low, Residential Medium, Commercial Low, Public Use Low

Urban Center Neighborhood Context and Campus Zone Districts

Residential Low,  Residential Medium, Commercial Low, Public Use Low
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Residential Low, Residential Medium, Commercial Low, Public Use Low
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Further, a minimum of 5% of the total zone lot area 

must be landscaped with live ground cover, but 

the landscaped area required in setbacks can be 

counted toward the 5% area total. 

 In section 10.5.4.4, landscaping standards 

for perimeter surface parking lots are defined 

according to neighborhood context and zone dis-

trict. The section first outlines standards for sites 

in the Suburban Neighborhood Context, I-A and 

I-B zones, and I-MX zones with Industrial Building 

Key Exemptions: Article 10. General Design Standards

Commercial Mixed Use

Residential
Industrial

10.3. Multiple 
Buildings on a 
Single Zone Lot

10.4. Parking and 
Loading

10.5. Landscaping, 
Fences, Walls, and 
Screening

10.3.4. Pedestrian Access and Circulation

10.4.3. Bicycle Parking

10.4.9 Parking Categories

10.5.4. Landscaping Standards

10.5.5. Fences and Walls

10.5.6. Retaining Wall Requirements

10.5.7. Screening Requirements

All CMP (Campus) districts exempt from 10.3.4 regulations regarding pedestrian access and circulation, but plans will be reviewed for compliance with section intent

Developments in zone districts CMP-NWC-F, I-A, I-B, SU, and TU are exempt from 10.5.7 regulations regarding screening of rooftop equipment and outdoor trash storage areas.

New developments in I-A and I-B zones are not requried to adhere to 10.5.6

I-A, I-B, I-MX, CMP-NWC-F zones must adhere to their own set of fencing and wall regulations depending on setback area

I-A, I-B, and I-MX zone districts are permitted barbed or razor wire for fencing if approved by the Fire Department

Perimeter and interior surface parking lot standards vary between Neighborhood Contexts, see Fig X.x

I-A, I-B, and I-MX zones adhere to 10.5.4.3, while all other zones fall under 10.5.4.2. 

I-A and I-B Zones (Light and General Industrial) zones exempt from 10.3.4 regulations regarding pedestrian access and circulation. I-MX and M-IMX zones (Industrial Mixed Use) must meet 
standards requiring pedestrian connections between entrances and public sidewalks (or streets where no sidewalk exists), compliance with all other standards in 10.3.4. is encouraged, 
but not mandatory.

Division ExemptionsSpecifications

Required pedestrian connections and 
circulation, minimum walkway width, 
walkways through vehicle areas, spacing 
between buildings, emergency vehicle 
access

General standards, landscaping standards, 
fences and walls, retaining wall and screening 
requirements

Vehicle parking size, design, and maintenance, 
loading, and bicycle parking

10.5.4 applies to all zone districts except residential development in SU or TU Zone districts

See Fig X.x

D-C, D-TD, and D-CV zones are exempt from Section 10.4.3

Fig. 4.6 Notable exemptions within Article 10.General Design Standards by Division and Section of the ordinance. 
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Key Exemptions: Article 10. General Design Standards

Commercial Mixed Use

Residential
Industrial

10.3. Multiple 
Buildings on a 
Single Zone Lot

10.4. Parking and 
Loading

10.5. Landscaping, 
Fences, Walls, and 
Screening

10.3.4. Pedestrian Access and Circulation

10.4.3. Bicycle Parking

10.4.9 Parking Categories

10.5.4. Landscaping Standards

10.5.5. Fences and Walls

10.5.6. Retaining Wall Requirements

10.5.7. Screening Requirements

All CMP (Campus) districts exempt from 10.3.4 regulations regarding pedestrian access and circulation, but plans will be reviewed for compliance with section intent

Developments in zone districts CMP-NWC-F, I-A, I-B, SU, and TU are exempt from 10.5.7 regulations regarding screening of rooftop equipment and outdoor trash storage areas.

New developments in I-A and I-B zones are not requried to adhere to 10.5.6

I-A, I-B, I-MX, CMP-NWC-F zones must adhere to their own set of fencing and wall regulations depending on setback area

I-A, I-B, and I-MX zone districts are permitted barbed or razor wire for fencing if approved by the Fire Department

Perimeter and interior surface parking lot standards vary between Neighborhood Contexts, see Fig X.x

I-A, I-B, and I-MX zones adhere to 10.5.4.3, while all other zones fall under 10.5.4.2. 

I-A and I-B Zones (Light and General Industrial) zones exempt from 10.3.4 regulations regarding pedestrian access and circulation. I-MX and M-IMX zones (Industrial Mixed Use) must meet 
standards requiring pedestrian connections between entrances and public sidewalks (or streets where no sidewalk exists), compliance with all other standards in 10.3.4. is encouraged, 
but not mandatory.

Division ExemptionsSpecifications

Required pedestrian connections and 
circulation, minimum walkway width, 
walkways through vehicle areas, spacing 
between buildings, emergency vehicle 
access

General standards, landscaping standards, 
fences and walls, retaining wall and screening 
requirements

Vehicle parking size, design, and maintenance, 
loading, and bicycle parking

10.5.4 applies to all zone districts except residential development in SU or TU Zone districts

See Fig X.x

D-C, D-TD, and D-CV zones are exempt from Section 10.4.3

Fig. 4.6 Notable exemptions within Article 10.General Design Standards by Division and Section of the ordinance. 

Forms. In these zones, a perimeter planting strip 

is required, and must be at least 10’ wide. Plant-

ings within this strip must consist of 1 deciduous 

tree for every 25’ of linear frontage, although 

the spacing of the trees can vary but should not 

exceed 40’ between trees. Garden walls are not 

required, but if one is supplied, the perimeter 

planting strip minimum width decreases to 5’. 

Materiality remains the same between all neigh-

borhood contexts, and pedestrian access must be 



Manzo 32

40’. Garden walls are also required in this context,  

and the pedestrian access guidelines here require 

a minimum of 3’ width for all pedestrian ac-

cess-ways, which must be placed at a maximum of 

every 80’ along public street and parking lot front-

ages.  Other Downtown Neighborhood Context 

districts including D-C, D-TD, D-LD, D-CV, D-GT, 

and D-AS are subject to another article determin-

ing parking lot standards, Article 8, Section 8.10.3. 

which will not be explored for the purposes of this 

study. Parking lot standards are further defined in 

10.5.4.5 Interior Surface Parking Lot Landscape 

Standards, but the only notable exemption that 

occurs in this section is the lack of applicability to 

CMP-NWC-G AND CMP-NWC-F zones, likely be-

cause of the need for large open parking without 

medians for livestock trailers and trucks. 

 Live plant standards are defined in 10.5.4.6, 

requiring that plants be continuously maintained 

in live growing condition, and it is encouraged 

here that sites should use drought-resistant plants 

and shrubs. 

 In a later section, 10.5.5 Fences and Walls, 

some interesting exemptions are made, especially 

for I-A, I-B, and I-MX zones. Only in these zones 

is barbed wire or razor wire acceptable upon 

approval from the Fire Department. These zones, 

in addition to CMP-NWC-F, must also adhere to 

their own set of regulations about fence and wall 

height. In these zones, the maximum height for 

fences and walls is 7’ within the setback or 10’ 

outside of the setback, and must be open walls or 

fences, chain link, or wire mesh. This is in con-

offered among all neighborhood contexts, with 

some zones in Downtown Neighborhood contexts 

subject to more specific regulations regarding 

size and access. 

 The next category defined consists of 

Urban Edge, Urban, General Urban, and Campus 

Master Planned contexts, as well as I-MX zones 

with General Primary Building Forms. In this cate-

gory, the perimeter planting strip required is only 

5’, but 10’ for some CMP-NWC (National Western 

Complex Campus) districts. As far as the planting 

standards within these perimeter strips, tree stan-

dards are only outlined for the CMP-NWC districts 

identified, and are required at a count of 1 tree 

for every 35’ of linear frontage, with the same 40’ 

maximum spacing as the previous category. The 

same CMP-NWC district are required to have a 

garden wall, but all others in this category are not.

 The remaining categories have significantly 

different perimeter surface parking lot standards. 

In Urban Center Neighborhood Contexts, perim-

eter planting strips are not required, and as such 

there are no planting standards defined. Garden 

walls must be supplied in this category, and it is 

also subject to the same garden wall material and 

pedestrian access standards. Downtown Neigh-

borhood Contexts D-AS-12+, D-AS-20+, D-CPV-T, 

D-CVP-C, and D-CPV-R are mandated to have a 

perimeter planting strip that is at least 8’ wide, 

although in this context the strip can be located in 

the street right-of-way. Tree requirements in this 

context define 1’ tree for every 25’ of linear front-

age, with the same maximum spacing guideline of 
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trast to the fence and wall height requirements 

for all other zones, where the maximum height for 

fences ranges between 4’ and 6’ based upon the 

location of the fence. 

 Retaining walls are outlined in 10.5.6, and 

zones I-A and I-B are fully exempt from the sec-

tion. The standards define height of retaining 

walls and terracing by location, and are expanded 

upon in a separate article of the zoning ordinance. 

 The final section, 10.5.7, deals with screen-

ing requirements, specifically for certain uses, 

rooftop equipment, and outdoor trash storage 

areas. This section applies to developments in all 

zone districts, except CMP-NWC-F, I-A, and I-B, as 

well as SU and TU. 
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be felt to a very high degree, as the population of 

the His. Low area could be significantly lower, and 

there just happen to be few neighborhoods meet-

ing this criteria within the tracts and block groups 

used to delineate the study area. The problems 

with this line of thinking are that it dismisses the 

importance of improving conditions for every 

resident of Denver, however few they may be, and 

that it is simply not true, as the residential buffer 

data addresses this counterargument.

    The same relationships between industrial 

zones and open space are represented again in 

the residential buffer data (Fig 5.1). Within 0.25 

miles of residential zones in low income commu-

nities of Hispanic/Latino identifying people, there 

is more than twice the percentage of industrial 

zones (14%) than either the non-Hispanic white 

higher income zone (6%) or the non-Hispanic 

white lower income zone (5%). In terms of open 

space, both of the non-Hispanic white majority 

areas have about twice the percentage of open 

space zones than the Hispanic/Latino majority 

area. Other zone types are within a few percent-

age points between each area. Given this informa-

tion, it can be concluded that even if overall zone 

district composition is variable, the relationships 

presented at that level maintain for the areas most 

directly interacted with by those who live there. 

The presence of these zone districts has numer-

ous implications for the quality of environment 

and exposure to hazards for Hispanic/Latino lower 

income communities. However, not addressed 

within this data is the manifestation of these zones 

5. Discussion

Zone District Type and Land 
Cover

 The data discovered through the mapping 

process and the information found in the analysis 

of zoning ordinance unveiled several important 

relationships that, when synthesized, can provide 

a powerful framework for understanding the cur-

rent built environment in Denver, as well as areas 

where improvements might be made in order to 

address inequities within it. 

    Results obtained from the overall zone district 

type mapping displayed a striking difference in 

the composition of zone districts between study 

areas. The His. Low study area contained more 

than twice the percentage of industrial zone 

districts than the NHWhite High area. This is 

unsurprising, given the existing literature on the 

placement of lower income communities of color 

near industrial areas, especially through historical 

processes(Conservation Colorado, 2020). The 

next most significant finding in this data set is 

the quantity of open space within each area. The 

NHWhite High study area demonstrated more 

than twice the percentage of open space than 

His. Low, with the NHWhite Low study area follow-

ing shortly behind. However it could be argued 

that the effects of zoning composition could not 
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in terms of the actual characteristics of the built 

environment within the area being studied. Land 

cover data provides information on this relation-

ship. 

    Overall, land cover data shows that both lower 

income study areas display much higher per-

centages of impervious surfaces than the high 

income study area. Further, both lower income 

study areas also show less tree canopy, prairie/

grassland, and water. The negative environmen-

tal, social, and human physical effects of this type 

of built environment on those who live near it is 

well-documented in the background section liter-

ature. This information suggests that where per-

centages of industrial zones are higher and open 

space is lower, there is an observable difference 

in land cover. The land cover data on turf/irrigated 

land brings forward an area of interest, as even 

though this is a living landscaping material, and 

should, theoretically, be beneficial to the areas in 

which it is placed, the actual positive effect it has 

on the environment and community around it is 

debatable. It can become a potential source of 

carbon, due to the energy it requires from lawn/

landscaping equipment in the form of fossil fu-

els (Lerman and Contosta, 2019). Lawns can also 

frequently become a large source of water use, 

potentially to the economic detriment of the com-

munities maintaining them (Runfola et al., 2013). 

In addition, alternatives to lawn can be far more 

beneficial in terms of environmental health, com-

munity engagement, and mental and social health. 

The abundance of lawn in His. Low suggests that 

parks or open spaces that do exist in this area rely 

on lawn as a land cover instead of other, potential-

ly more helpful, vegetation or other land cover. 

Fig. 5.1 Land cover within 0.25 miles of residential zones in each study area. Patterns in the data here are consistent with 
most patterns observed at the overall study area level.
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    Within commercial and industrial areas in each 

study area, land cover patterns displayed similar 

relationships. Prairie/grassland land cover was 

highest in NHWhite High, and lowest in His. Low, 

as was tree canopy. Impervious cover, highest 

overall in His.Low, remained highest in commer-

cial zones, but was overtaken by NHWhite in 

industrial zones by almost 9%. The significance 

of these findings is that even in areas where the 

primary land use is the same, notable differences 

still exist in composition of land cover. 

    The final data on land cover analyzed was with-

in the same 0.25 mile residential buffer that was 

used during measurement of overall zone district 

type. Findings generally followed the same pat-

terns in the land cover types of interest, especially 

tree canopy (highest in NHWhite High, lowest in 

His. Low) and impervious surfaces (highest in His. 

Low, lowest in NHWhite High). In this metric, prai-

rie/grassland was comparable for all study areas, 

as were turf/irrigated land and structures.

 The findings within this section of the study 

indicated that the observed relationship in Amer-

ican cities between lower income communities 

and communities of color and industrial exposure, 

lack of access to greenspace, and poorer quality 

of greenspace (Downey and Hawkins, 2008; Pais 

et al., 2013; Wolch et al., 2017), is true for Denver 

as well, even when comparing the same zone 

district types.

Zoning Findings

        The second component of research is the 

analysis of Article 10 of the Denver Zoning Code, 

General Design Standards. Several exemptions 

are identified within the various divisions and 

sections chosen for study. When looking broadly 

at these, exemptions were numerous in industri-

al zone districts (I-A, I-B, and I-MX), and districts 

where a high amount of agricultural and livestock 

uses occur (CMP-NWC). 

    Section 10.3.4 outlines the regulations for pe-

destrian access on a site with multiple buildings, 

including required pedestrian access to external 

walkways, parking, gathering spaces, and side-

walks on adjacent properties. Site attributes such 

as minimum walkway width (10.3.4.4) and walk-

ways through vehicle areas (10.3.4.5) are specified 

as well. Adherence to this section was somewhat 

looser for CMP districts, but is likely so in order 

to account for the high probability that alternative 

paths need to be made for uses that can occur 

in this district, especially in the National Western 

Complex. The exemptions for I-A and I-B could 

also be attributed to alternative regulations neces-

sary for safety when moving between buildings on 

a single site, or simply for the high likelihood that 

a good portion of sites in this industrial context 

will already be paved or constructed from a sur-

face appropriate for pedestrian use. In addition, 

rationale for this exemption, specifically the lack 
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of requirement for pedestrian paths on the site to 

meet adjacent public sidewalks and streets, could 

be attributed to the lack of need for walkability 

between multiple industrial sites. Generally, it 

might be assumed that when individuals working 

on one site will rely on a personal automobile for 

transportation, their need for external pedestrian 

access beyond that which exists between the 

parking lot and the building will be low. However, 

the lack of requirement for pedestrian connec-

tions between industrial sites and public walkways 

discounts the potential need that individuals who 

rely on public transportation may have for safe 

walkways to and from buildings on the site. I-MX 

and M-IMX zones must meet the requirement for 

access to external walkways, but are also exempt 

from the other standards defined in 10.3.4.

    In Division 10.4, Parking and Loading, the most 

important section noted are 10.4.3 Bicycle Park-

ing and 10.4.9 Parking Categories. These sec-

tions identify requirements for on-site parking, 

but the most significant exemptions occur when 

dealing with bicycle parking. Many zone districts 

and primary uses are not required to supply any 

bicycle parking facilities either through a default 

requirement based on primary use, or based on 

use categorization within a neighborhood context 

(see Fig 4.5). The lack of bicycle parking provided 

in these sites could be viewed as a reflection only 

of the size of the establishment and the studied 

needs of its users, but it could also be viewed as 

a perpetuation of lack of alternative transportation 

infrastructure. When few people ride bikes to an 

establishment, is that the driver behind the lack of 

bike infrastructure, or does the lack of bike infra-

structure discourage potential bike users? In all of 

the primary use designations that have no re-

quirement for bike parking, it could be beneficial 

to at least encourage implementation of even bike 

facilities to demonstrate support for those who 

may not be able to afford a personal automobile 

to reach a site. Further, it can be an asset to those 

who not only cannot drive a car to a site, but to 

those in areas that are not well-served by public 

transportation, as is often the case in industrial 

and lower-income areas (National Association for 

State Community Service Programs, 2008).

    Division 10.5, Landscaping, Fences, Walls, and 

Screening has by far the most detailed information 

regarding design standards. The first exemption it 

makes is for SU and TU zone districts (Single Unit 

and Two Unit) as landscape standards in residen-

tial districts are far less specific, and more difficult 

to enforce. I-A, I-B, and I-MX zones are then ex-

empted from section 10.5.4.2, and are required to 

adhere to a different set of landscape standards, 

10.5.4.3. This difference in regulations between 

industrial zones, and all other zone district exists 

to mitigate the visual impact of industrial sites on 

adjacent areas, but it also reduces the landscaped 

area required on sites as a whole when compared 

to the standards outlined in 10.5.4.2. For indus-

trial areas, only 50% of open areas in a setback 

must be landscaped with living material, and that 

area then counts toward the total landscaped 

area required, which is 5% of the total site area. 
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The makeup of the other 50% of the setback or 

landscaped area on the zone lot is not specified, 

leaving it open to any ground cover determined 

appropriate by the business owner, developer, 

landscaper, or other controlling entity. In contrast, 

the standards in 10.5.4.3 stipulate that all open ar-

eas within a setback, build-to range, or other area 

on the site not occupied by other necessary func-

tions (pedestrian walkway, parking, entrance) shall 

be landscaped with at least 50% living ground 

cover and 50% non-living landscape material. 

Such differences and ambiguity in language in the 

landscape standards leaves opportunity for very 

different interpretation of the zoning ordinance, 

and allows for landscapes in industrial areas that 

do not serve their environment or communities. 

    The standards defined in section 10.5.4.4 re-

garding perimeter surface parking lot landscap-

ing standards further demonstrate differences 

in specifications for industrial zones. Perimeter 

planting strips in industrial zones have a minimum 

width larger than any other context or district, but 

if a garden wall is provided, then can be halved in 

size from 10’ to 5’, thereby becoming the smallest 

planting strip required in any context (except in 

Urban Center Neighborhood contexts, where no 

perimeter planting strip is required). The reason-

ing for this is unclear in the ordinance, although 

it could be interpreted as an incentive for visual 

barriers as opposed to plantings, as well as a way 

to minimize cost and labor associated with main-

taining planting strips. Standards are much more 

stringent for any zone abutting a residential use, 

but are consistent across all non-residential zone 

districts.

    Later sections defining retaining wall require-

ments (10.5.6) and screening (10.5.7) bring the last 

few exemptions analyzed in this research. The 

most notable exemption that exists within the first 

of these sections is the potential for use of barbed 

or razor wire only in I-A, I-B, and I-MX, upon ap-

proval from the Fire Department. In addition, fenc-

es in industrial zones can be higher than in any 

other. This is somewhat understandable, given the 

value of equipment and facilities within industri-

al areas, and the need for advanced security on 

some of these sites. However, the visual impact of 

these types of fencing can be significant, and the 

manner in which they affect perceived safety or 

neighborhood value can be quite negative (de Vor 

and de Groot, 2009). 

 All regulations defined in section 10.5.6 

regarding retaining walls do not apply to I-A or 

I-B zone districts, exempting them from maximum 

height regulations. Lastly, developments in I-A, I-B, 

and CMP-NWC-F zones are exempt from section 

10.5.7 that requires screening of rooftop equip-

ment and outdoor trash storage areas. The visual 

impacts of this exemption are also significant. This 

exemption is understandable when one considers 

that rooftop equipment in industrial sites can be 

quite large and/or hard to define, and that out-

door trash storage areas in a facility like a recy-

cling center can make up large parts of the site. 

However, some attempt to mitigate the visual and 

possible auditory impacts of rooftop equipment 
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and outdoor trash storage areas could be to the 

detriment of nearby communities and residences. 

Limitations

    The focus of this study is on the relationship 

between Hispanic/Latino communities, proxim-

ity to industrial and commercial zones, and the 

landscape standards that regulate these zones. It 

would be greatly beneficial to investigate the rela-

tionship between other communities of color and 

their proximity to industrial and commercial zones, 

especially given the presence of communities of 

African, Asian, American indigenous people, as 

well as other historically marginalized racial/ethnic 

groups. Hispanic/Latino communities make up 

the most populous community of color in Denver, 

and were chosen for the purposes of this study to 

investigate the relationship at its most clearly-pre-

sented level.

 While the data observed give an accurate 

picture of the relationships between race, ethnic-

ity, income, and various zoning and land cover 

variables, the use of data from only one threshold 

of each variable (for example, income only below 

$55,525) is limited in that it does not capture the 

correlation between variables at multiple points. 

For continuous data, such as income, percentage 

of race/ethnicity in a given area, a more complete 

statistical analysis of data relationships could be 

achieved through future research, especially that 

which incorporates regression analysis of bivari-

ate data. Given more time to develop these find-

ings, it would be hugely informative to conduct 

further statistical analyses of zone district compo-

sition, land cover, and their relationship to code 

exemptions. 

 When looking at mapping, there are sev-

eral limitations to the research. The choice of 

threshold variables themselves could be improved 

upon with further research, in order to assign a 

more accurate and appropriate income threshold 

that defines ‘low’ and ‘high’. Incorporating data 

from federal and state poverty guidelines, living 

wage, property value, cost of living, and other 

such metrics could help to inform the definition of 

study areas in future research. In addition, further 

limitations to the work are the categorization of 

zone districts into zone district types, as some 

levels of details are lost in the grouping method. 

The use of these methods provides a fairly accu-

rate approximation of the relationships occurring 

between zone districts, race/ethnicity, income, 

land cover, and zoning regulation, but ultimately 

every study can be more accurate, and it would 

be beneficial to utilize more time to further the 

accuracy of this research. 
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6. Conclusions

 The question initially framed was wheth-

er or not industrial landscape standards had the 

potential to address the environmental inequity 

that is evident through analysis of the relationship 

between race/ethnicity, zoning, land cover, and 

ordinance. Land cover around residential areas 

Hispanic/Latino communities has significantly less 

tree cover, more impervious surfaces, and less 

prairie/grassland. They are also surrounded by 

significantly more industrial zone districts around 

residential areas in their communities. Through 

the research done into Denver zoning ordinance, 

the exemptions in design and landscape stan-

dards found for industrial areas are numerous. 

The conclusion can then be drawn that revisions 

to landscape standards that mandate less impervi-

ous surface area, more tree cover, and more prai-

rie/grassland could potentially change the land-

scape around Hispanic/Latino residential areas 

for the better. Beyond this, in further research, it 

could even be studied how the addition of certain 

language regarding individual requirements in 

code could directly affect the land cover composi-

tion of Hispanic/Latino communities. 

When building out the body of literature for this 

research, one cannot help but notice that the sys-

temic problems facing low income communities 

and communities of color. For too long, Hispanic/

Latino communities and low-income communi-

ties have seen industry sited around themselves, 

and themselves pushed around industry. Given 

the problems that these communities face, and 

the myriad ways in which they are underserved 

historically and currently, the implementation of 

improved industrial landscape standards seems 

minor and insignificant. What is posited here, 

however, is that a small, even barely-noticeable 

change at the outset could have beneficial and 

measurable impacts in terms of addressing en-

vironmental inequities. In the fields of landscape 

architecture and urban planning, changes like 

these are within the realm of possibility, and if 

there is the possibility to change even something 

small for the better, would that not be worth it? 

Simply because something doesn’t have a large 

enough impact doesn’t necessarily mean that it is 

not worth doing. Changing zoning ordinance with 

the help of this kind of research will not change 

the systemic problems facing communities of 

color, but it is a way that design professionals can 

help to make their environments and lives just a 

little bit better.
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Commercial Industrial o-1 Open Space PUD Residential

HisLow Percentage
Commercial 13.6
Industrial 14
0-1 0
Open Space 7.6
PUD 1.9
Residential 62.9

NHWhite Low Percentage
Commercial 14.9
Industrial 5
o-1 1.3
Open Space 14.7
PUD 2
Residential 62.1

NHWhite High Percentage
Commercial 14
Industrial 5.5
o-1 1.4
Open Space 15.5
PUD 1.2
Residential 62.3

Zone Type Distribution - 0.25 Miles of Residential Zones
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His. Low, All Zoning
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Structures Impervious Surfaces Water Prairie/Grassland

Tree Canopy Turf/Irrigated Land Barren Land

Hispanic, Low Income, Industrial Zoning Percentage
Structures 1992460 0.179863821
Impervious Surfaces 6729109 0.60745172
Water 13945 0.001258846
Prairie/Grassland 313933 0.028339434
Tree Canopy 146772 0.013249437
Turf/Irrigated Land 597951 0.053978374
Barren Land 1283433 0.115858368

Hispanic, Low Income, Commercial Zoning Percentage
Structures 1218802 0.189482171
Impervious Surfaces 4058989 0.631034448
Water 2338 0.000363479
Prairie/Grassland 115122 0.017897547
Tree Canopy 213241 0.033151708
Turf/Irrigated Land 549536 0.085434118
Barren Land 274250 0.042636528

Hispanic, Low Income, All Zoning Percentage
Structures 9360519 0.162267153

Impervious Surfaces 26127770 0.452932029

Water 486839 0.008439487
Prairie/Grassland 573180 0.009936232
Tree Canopy 5381014 0.093281347
Turf/Irrigated Land 13177088 0.22842842
Barren Land 2579442 0.044715332

Land Cover by Study Area and Zone District Type
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NHWhite Low, Commercial Zoning

Structures Impervious Surfaces Water Prairie/Grassland

Tree Canopy Turf/Irrigated Land Barren Land

NHWhite, Low Income, All Zoning Percentage
Structures 7100404 0.188911

Impervious Surfaces 16215046 0.431413

Water 254746 0.006778
Prairie/Grassland 1224994 0.032592
Tree Canopy 4640464 0.123463
Turf/Irrigated Land 7122876 0.189509
Barren Land 1027404 0.027335

NHWhite, Low Income, Commercial Zoning Percentage
Structures 2360494 0.229805
Impervious Surfaces 6015832 0.58567
Water 7134 0.000695
Prairie/Grassland 236962 0.023069
Tree Canopy 467542 0.045517
Turf/Irrigated Land 743186 0.072353
Barren Land 440562 0.042891

NHWhite, Low Income, Industrial Zoning Percentage
Structures 259431 0.16047
Impervious Surfaces 1104006 0.682877
Water 4261 0.002636
Prairie/Grassland 88905 0.054992
Tree Canopy 14753 0.009125
Turf/Irrigated Land 36045 0.022295
Barren Land 109296 0.067605
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23%
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4%

12%

NHWhite High, Industrial Zoning

Structures Impervious Surfaces Water Prairie/Grassland

Tree Canopy Turf/Irrigated Land Barren Land

NHWhite, High Income, All Zoning Percentage
Structures 10578714 0.167395559

Impervious Surfaces 21095003 0.333803316

Water 1139236 0.018027054
Prairie/Grassland 4438599 0.070235547
Tree Canopy 8771800 0.138803295
Turf/Irrigated Land 12644038 0.200076853
Barren Land 4528516 0.071658376

NHWhite, High Income, Commercial Zoning Percentage
Structures 1951242 0.181395415
Impervious Surfaces 5274480 0.490337174
Water 3231 0.000300367
Prairie/Grassland 933404 0.086773043
Tree Canopy 270620 0.025157939
Turf/Irrigated Land 1050495 0.0976583
Barren Land 1273371 0.118377762

NHWhite, High Income, Industrial Zoning Percentage
Structures 875264 0.228905227
Impervious Surfaces 1953374 0.510860173
Water 19377 0.00506761
Prairie/Grassland 344164 0.090008201
Tree Canopy 27755 0.007258684
Turf/Irrigated Land 144117 0.037690496
Barren Land 459645 0.120209609
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Land Cover Within 0.25 Miles of Residential Zones 

16%

43%
1%

3%

10%

23%

4%

His. Low, 0.25 Miles from Residential Zones

Structures Impervious Surfaces Water Prairie/Grassland

Tree Canopy Turf/Irrigated Land Barren Land

18%

39%
1%

3%

15%

22%

2%

NHWhite Low, 0.25 Miles from Residential 
Zones

Structures Impervious Surfaces Water Prairie/Grassland

Tree Canopy Turf/Irrigated Land Barren Land

17%

34%

1%5%

16%

23%

4%

NHWhite High, 0.25 Miles from Residential 
Zones

Structures Impervious Surfaces Water Prairie/Grassland

Tree Canopy Turf/Irrigated Land Barren Land

NHWhite High Percentage
Structures 17060634 0.170129
Impervious Surfaces 33751394 0.336569
Water 1325891 0.013222
Prairie/Grassland 4452652 0.044402
Tree Canopy 16356280 0.163105
Turf/Irrigated Land 23004006 0.229396
Barren Land 4329972 0.043178

NHWhite Low Percentage
Structures 16446594 0.17976
Impervious Surfaces 35452564 0.387494
Water 1088325 0.011895
Prairie/Grassland 2819655 0.030819
Tree Canopy 13254519 0.144871
Turf/Irrigated Land 20417512 0.223162
Barren Land 2012688 0.021999

HisLow Percentage
Structures 10836638 0.158292159
Impervious Surfaces 29541478 0.431516153
Water 633484 0.009253382
Prairie/Grassland 2371982 0.034647845
Tree Canopy 6571883 0.095996337
Turf/Irrigated Land 15752680 0.230101414
Barren Land 2751582 0.040192711
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