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Chapter I: Introduction 

 

During the past few decades health officials and planners have been 

concerned with characteristics of the suburban lifestyle that limit physical activity and 

create dependence on automobiles. Collaborative research in the planning and public 

health literature has substantially documented the health consequences of inactivity 

(Sallis et al. 2004). Recent studies show that suburbanites are less active than their 

urban counterparts and are at greater risk for obesity and its related illnesses, namely 

heart disease, stroke and diabetes (McGinnis and Foege 2004). The upward trend in 

obesity, based on inactivity and poor diet, makes this disease a close second to 

tobacco as the leading cause of preventable death (McGinnis and Foege 2004). 

      Researchers are focusing on the environmental determinants that play a role in 

activity levels. An inter-disciplinary effort among professionals in transportation, 

health, and planning is revealing the specific environmental features that limit, or 

facilitate, physical activity (Ewing, et al. 2003, 47-48). One of these significant 

features is “connectivity,” defined as the system of streets and pathways, and other 

formal or informal routes, that allows travel between spatially separated places within 

the neighborhood area (Handy 2003, iv). Efficient travel by pedestrians and bicyclists 

is possible in a neighborhood with a high level of connectivity. This means travelers 

can access routes at multiple points on the perimeter and travel within the 

neighborhood through a dense system of parallel routes and cross connections (Daisa 

1997). High connectivity is desirable because it allows for direct and convenient 
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circulation in the neighborhood and makes travel by alternative modes viable (Frank 

et al. 2003).  

While new neighborhoods and large developments are starting to address the 

issue of connectivity and non-motorized travel, existing suburban developments 

appear to be trapped by automobile dependence. This study attempts to assess the 

connectivity in selected Tucson neighborhoods to identify certain factors that 

contribute to existing levels of non-motorized travel and offer recommendations to 

increase connectivity in those neighborhoods which currently discourage pedestrian 

and bicycle activity. Hopefully, communities will be able to retrofit existing 

neighborhoods to address the lack of connectivity and its related issues.  

 

I. The Problem: Suburbanites Driven to Auto Dependence 

 Residents of suburbia are limited in their transportation choices. The private 

automobile is the only realistic mode of travel for many suburbanites, even to nearby 

destinations. Local travel within the neighborhood or on the periphery may be within 

a walkable distance, but is inconvenient or impossible to access on bike or by foot 

due to circuitous street patterns, limited egress, or surrounding walls and fences. 

Neighborhoods without curbs, sidewalks, pathways, or other enhancements make 

travel by alternative modes more difficult and even dangerous (Pucher and Dijkstra 

2003, 1509). 

 Transportation statistics for 2001 reveal that for trips of one mile or less, 

Americans in metropolitan areas used their cars 66% of the time. For distances up to 

two miles, 89% of those trips were made by car (Pucher and Dijkstra 2003, 1509). 
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Although these distances could be covered on foot or bicycle by most people (Pucher 

and Dijkstra 2000), the associated levels of inconvenience and danger strongly 

encourage car use. An indicator of auto dependence is shown by the increase in 

distance of motorized travel. Americans drove 143% more in the 2000 than in 1970, 

yet population only increased 37% (USDOT 2002).  During the same time period 

trips by foot have decreased by 42% (Kreyling 2001, 9). In 1997, Americans made 

only 1% of trips on bicycle and 9% on foot (Pucher 1997, 31). 

 Suburban neighborhood design is largely responsible for the decrease in non-

motorized trips. Neighborhoods built after World War II are characterized by single-

use zoning, large lots and setbacks, wide streets, long blocks lengths, and cul-de-sacs 

(Ewing et al. 2003, 48). These conditions create impediments to pedestrian and 

bicycle activity (Saelens et al. 2003). On the other hand, a neighborhood built before 

1946 is more likely to have sidewalks, biking and walking paths, and safe and 

desirable destinations within the area. The walkability of older neighborhoods is also 

attributed to design elements that include denser, interconnected streets and the 

integration of residential and commercial land uses (Berrigan and Troiano 2002, 74).  

 Pedestrian and bicycle circulation is further confounded by design elements 

popularized in the 1980s. For the past 20 years, suburban neighborhood design has 

been characterized by perimeter walls with access limited to a main entry/exit.  These 

entryways increasingly include electronically activated gates and/or the presence of 

security personnel. By 2003, one third of new communities in California, Phoenix, 

Arizona, Washington, D.C., and parts of Florida were gated. Developments in the 

Northeast, reflect this trend as well. In the 1990s almost every condominium 
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development on Long Island with over 50 units was equipped with a guardhouse 

(Low 2003, 15). 

 Limited-access design creates obstacles for all types of travel. These obstacles 

include a lack of alternative routes, resulting in excessive auto traffic on arterial 

streets, and the lack of direct routes, increasing travel time and distance. A number of 

municipalities across the country that have been fraught with congested arterials, 

delays in emergency vehicle response times, and problems with the delivery of 

utilities, are now adopting street connectivity standards that encourage shorter block 

lengths, prohibit gated subdivisions and eliminate the construction of cul-de-sacs 

(Handy et al. 2004). Each of these efforts are known to encourage pedestrian and 

bicycle activity (Berrigan and Troiano above). 

 Planning efforts to improve conditions for pedestrians and bicyclists are 

essential because the most dangerous conditions for these travelers are found in the 

suburbs. Cars traveling at high speeds in multiple lanes, the absence of sidewalks, and 

roads lined with commercial centers in long blocks typify the most dangerous roads 

for pedestrians (Hanzlick et al. 1999). To improve conditions for pedestrians and 

cyclists, public health experts in the U.S. are studying policies and design strategies 

like those adopted by local governments in Germany and the Netherlands. These 

countries have made a concerted effort to increase alternative travel by constructing 

facilities for walking and cycling, implementing traffic calming in residential 

neighborhoods, and strictly enforcing regulations that protect bicyclists and 

pedestrians (Pulcher and Dykstra 2003, 1509). Richard Jackson of the National 

Center for Environmental Health, an arm of the Center for Disease Control, strongly 
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advocates these measures in addition to protecting walkers and bicyclists in 

crosswalks with traffic signals, providing sidewalks and pathways, and at particularly 

dangerous intersections, constructing tunnels or over- and underpasses (Jackson 2004, 

11). Portland, Oregon, which is often in the forefront of progressive planning efforts, 

has identified the need for suburban residents to have safe and direct access to nearby 

arterials and has constructed pedestrian and bicycle accessways in several 

neighborhoods to allow residents to reach nearby transit stops (Handy et al. 2004).  

 The Pedestrian and Bicycle Information Center (PBIC), a national 

clearinghouse established by the US Department of Transportation, includes the 

condition of the travel area as a factor for ease of walking and biking. Potholes, 

cracked pavement, and debris are considered hazards to bicyclists and are a priority 

for public works departments to address (PBIC 2004). 

 

II. Response in Planning Literature to Pedestrian and Bicycle Connectivity 

The lack of pedestrian and bicycle access in suburban development, among 

other concerns, has been the focus of experts in architecture, planning and urban 

design. Solutions have been articulated in the New Urbanism and Smart Growth 

literature.  

New Urbanist principles encourage high-density neighborhoods that 

accommodate pedestrians and cyclists. The ideal New Urbanist neighborhood is one-

quarter mile from center to edge and allows pedestrians to reach a destination within 

the neighborhood or on the edge within five minutes (CNU 2004). New Urbanism 

distinguishes itself from other modern development styles with its emphasis on 
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diverse, walkable neighborhoods. The quarter-mile radius also allows residents to 

reach transit stops on the neighborhood edge (CNU 2004). If the distance to a transit 

stop requires more than a five-minute walk, residents are less likely to utilize public 

transportation, according to the Center for New Urbanism. Streets in a New Urbanist 

neighborhood accommodate cars without sacrificing the comfort and convenience of 

pedestrians and bicyclists. (CNU 2004).  

Smart Growth encompasses the broad issues of efficient land use, a 

streamlined development process, conservation of open space and farmland, and 

managed growth (Knaap 2002, 20). It also addresses concerns on the neighborhood 

level, especially walkability and alternative transportation choices. The 

interconnection between land use and transportation options is highlighted in Smart 

Growth principles. Efforts to increase non-motorized activity are strongly encouraged 

through the incorporation of mixed use and compact development, and safe 

pedestrian and bicycle corridors. According to Smart Growth adherents, the 

combination of supporting development patterns and well connected pedestrian, 

bicycle, transit and road facilities results in a variety of transportation options and the 

means to reduce auto dependency (Smart Growth Network 2004). 

The New Urbanism and Smart Growth movements have raised awareness of 

the negative consequences of sprawl development and have guided developers and 

planners to build more pedestrian-friendly environments. Yet, New Urbanist-style 

neighborhoods are in the minority and design trends continue to favor fortressed, 

poorly connected neighborhoods constructed on the suburban fringe. The majority of 

the suburban housing stock leaves residents reliant on their cars. The concern for auto 
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dependence is raised by the fact that almost half of all Americans live in suburbs, 

with only 30% in central cities and even fewer in rural areas (US Census Bureau 

2002). With 115 million housing units located in the suburbs, their occupants make 

up the largest segment of homeowners in the country (US Census Bureau 2004). 

These circumstances beg the question of how to improve connectivity and non-

motorized activity in existing suburban neighborhoods. Given that the housing built 

before the year 2000 will constitute 70 percent of the housing stock 20 years from 

now (Myers 2002, 63), it is imperative to improve existing neighborhoods, not just 

rely on progressive developers to adopt New Urbanist and Smart Growth design in 

future neighborhoods. 

This report will evaluate four existing suburban neighborhoods in Tucson, 

Arizona, for elements of pedestrian and bicycle connectivity. The first neighborhood 

examined was built before 1946 and will serve as a baseline measure for the three 

newer neighborhoods. These three were constructed in distinct, post WWII eras. The 

existing infrastructure, enhancements or facilities that support bicycle and pedestrian 

connectivity will be described and the four neighborhoods compared. Where 

connectivity is lacking, possible retrofits will be recommended. Barriers to 

connectivity, and any elements that prevent retrofits, will be described. 
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Chapter II: Methodology 

 

The methodology for analyzing the four Tucson neighborhoods focuses on 

two main assessments—connectivity levels and existing infrastructure that enhances 

pedestrian and bicycle activity.  

 

I. Connectivity Measure 

Connectivity levels for the neighborhoods are determined by the basic 

configuration of the streets and their approximation to a dense, interconnected 

network, e.g. a grid pattern, which implies a higher level of connectivity, or a 

curvilinear arrangement, with cul-de-sacs and dead-ends, that is associated with lower 

connectivity (VTPI 2004). The approximation of the neighborhood street network to a 

grid pattern is determined by a total count of the cul-de-sacs and dead-end streets in 

each neighborhood.  

Selection of these criteria are also supported by a comparative study of transit-

oriented development in Portland, Oregon, where researchers determined that “the 

capacity to walk is based on the same infrastructure as the ability to drive: the street 

network. While not all streets include sidewalks and not all walking paths are 

adjacent to streets, the street network provides a reasonably comprehensive proxy for 

the capacity to walk within a neighborhood” (Schlossberg and Brown 2003). More 

specific components of walkability, e.g. ease of crossing streets, the condition of 

sidewalks, and presence of a greenbelt are important factors. But according to 
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Schlossburg and Brown, “…while the street network has some limitations for 

modeling walkability, it remains the most accessible proxy data for walking to any 

jurisdiction in the United States and can thus provide a reasonable planning and 

evaluation foundation for walkability studies (2003, 2). 

Included in the connectivity assessment is a measure in distance of the route 

from the center of the neighborhood to a point on its perimeter and whether that 

distance is walkable, i.e., between .25 and .5 miles (Schlossberg and Brown 2003, 3) 

and whether it is bikeable, i.e., up to two miles (Pucher and Dykstra. The directness 

of the route is described in terms of the formal route of streets and sidewalks 

compared to the geodetic distance (as the crow flies). This comparison is also given 

as a ratio between the two distances. This ratio, referred to as the pedestrian route 

directness (PRD) ratio compares the formal route distance to geodetic distance 

between two points (Dill 2004). The lowest possible value of the ratio is 1.00, which 

would indicate that the formal route is the same distance as the geodetic distance. The 

closer the value is to 1.00 the more direct the route, which in theory indicates a more 

connected network (Dill 2004).  

Circulation is assessed by describing the internal barriers and 

accommodations that either inhibit or allow travel within the neighborhood. In 

addition to the dead-end streets and cul-de-sacs already documented, this measure 

will account for busy streets, walls, fences and washes (TGM 2003), as well as the 

presence of formal and informal pathways that allow more direct travel.  
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II. Infrastructure and Enhancements 

Existing infrastructure that supports pedestrian and bicycle travel is 

inventoried for each neighborhood. A checklist of enhancements is based on criteria 

established by the U.S. Department of Transportation, the National Highway Traffic 

Safety Administration and the Pedestrian and Bicycle Information Center. Some of 

these elements include: sidewalks in good repair, crossing signals at intersections, 

marked crosswalks, streetlights, traffic calming on busy streets, adequate shoulders or 

designated lanes for bicyclists, and streets free of potholes, debris and cracks (PBIC 

2004). The inventory is based on the actual Walkability Checklist and Bikeability 

Checklist provided by PBIC. The completed Checklists provide an inventory for the 

walking and biking infrastructure elements and a system to score the their quality. A 

formula gives an overall rating for bikability and walkability in each neighborhood.  

In addition to route distance and route directness, the availability of a local 

destination influences an individual’s decision to walk (Randall 2001). Therefore, an 

inventory of shops and services in proximity of the neighborhood is included in the 

criteria for infrastructure that supports bicycling and walking.  

Comparing levels of connectivity and infrastructure that support pedestrian 

and bicycle access in the four Tucson neighborhoods tests the correlation between age 

of the neighborhood and walk- and bikeability. Secondly, a careful inventory of the 

street pattern and pedestrian and bicycle enhancements describe the current 

conditions in each neighborhood for walkers and bicyclists. The following chapter 
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presents the findings of the examination of the four Tucson neighborhoods based on 

the criteria described above.  
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Chapter III: Findings 

 

Description of the Neighborhoods 

 The first neighborhood examined was established prior to WWII and serves as 

a baseline for comparison with the three newer neighborhoods. This neighborhood 

encompasses an area of .2 square miles between Convent Avenue on the west, 4th 

Avenue on the east, Broadway Boulevard on the north and 15th Street on the south. 

Considered part of Tucson’s Barrio Historico, this area was first inhabited by 

Mexican and Spanish settlers in the 19th century. Structures from this era still exist 

and reflect the mixture of adobe and territorial styles adopted from Mexican and 

Spanish architecture (Bell et al. 1972). This neighborhood, unlike the three others 

examined, was developed before widespread use of the automobile and is an 

appropriate base-line measure. Built on a pedestrian-scale, the streets are narrow, 

many homes front directly onto the street, the block lengths are short and the street 

network closely approximates a grid-like pattern. 

 The second neighborhood was developed in the 1950s and 1960s and is 

bordered by Campbell Avenue on the west, Tucson Boulevard on the east, Glenn 

Street on the north and Grant Road on the south. This neighborhood covers .3 square 

miles and embodies the post WWII transition from urban, pedestrian-scale design to 

suburban, automobile-based development. The southwestern corner of the 

neighborhood has a clear grid-pattern street network. The homes on this street were 
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built in 1950. Directly to the north, within the same neighborhood, the homes built 

one year later lie on sweeping curvilinear streets—one is named Rennoc “Stravenue” 

presumably a mix between a street and avenue. 

 The third selected area is in unincorporated northwest Tucson and is a full-

blown version of the suburban residential design that was emerging in the previous 

neighborhood. The grid pattern is completely absent; a collection of homes on 

curving streets and cul-de-sacs makes up the 1.3 square miles between La Cholla 

Boulevard, La Canada Drive, Magee Road and Ina Road.  

 An area representing development from the 1990s and later is located in 

unincorporated Tucson, 16 miles southeast of the city. Called Mesquite Ranch, this 

stand-alone subdivision on the ex-urban fringe is .32 square miles of look-alike 

homes lying on a modified grid network with cul-de-sacs and dead ends. It is 

bordered by Houghton Road on the west, Bilby Road on the north, and Poorman 

Road on the south. The eastern edge of the subdivision is undeveloped desert. 

 

Results of Connectivity Measures 

 The first measure for connectivity is an assessment of the street network in 

each neighborhood and its approximation to a grid-like pattern. The approximation 

was derived from the number of cul-de-sacs and dead ends in the area. Closed-end 

streets reduce connectivity (Saelens et al. 2003), so the greater number of these streets 

in the neighborhood, the lower the connectivity. Figure 1 below shows the number of 

closed-end streets in each neighborhood. The third neighborhood, from the 1970s and 

1980s, is significantly larger in area and contained a much greater number of closed-
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end streets. Therefore, an adjusted total is provided that shows the number of closed-

end streets for each neighborhood based on an average area of .3 square miles. 

 

Figure 1: Street Network Assessment for Approximation to Grid-like Pattern  
 

Neighborhood # of Cul-de-
Sacs 

# of Dead 
Ends Total 

Total (adjusted 
for equal sq. 

miles) 
Baseline: Post 
WWII 0 0 0 0 

1950s-1960s 
Neighborhood 0 2 2 2 

1970s-1980s 
Neighborhood 24 1 25 6 

Contemporary 
Neighborhood 8 1 9 9 

 

 The results of this measure indicate that the age of the neighborhood is related 

to connectivity. The post-WWII neighborhoods all have closed-end streets; the 

baseline neighborhood has none. The age of the neighborhood is inversely 

proportional to the number of closed end streets; the newest neighborhood has the 

greatest number. 

 The second measure of connectivity shows the directness of a route from the 

center of the neighborhood to its perimeter. The starting point is the most central 

point in the neighborhood; the ending point was chosen based on a potential route 

taken by a resident. The route in the baseline neighborhood ends on Broadway 

Boulevard which is lined with storefronts providing services, attractions and 

shopping. The route in the second neighborhood goes from the center to a bus stop on 

Glenn St.; the third neighborhood similarly starts in the center and ends at a bus stop 

on Ina Road. The route in the fourth neighborhood begins in the center and ends on 
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Bilby Road that borders its northern edge; a new subdivision is being built across the 

street from the end point of that route. 

 

Figure 2: Directness of Route from Center to Perimeter of Neighborhood 
 

 

Neighborhood 

Distance 
via 

Formal 
Route 

Walkable 
Distance 
(< .5 mi) 

 
Bikeable 
Distance 
(< 2mi.) 

Geodetic 
Distance 

Ratio-- 
Geodetic distance: 

Formal route 

Baseline .32 mi. X X .25 1.28 

1950s-1960s .49 X X .23 2.13 

1970s-1980s 1.71  X .58 2.95 

Contemporary .6  X .28 2.14 

The data in Figure 2 show the distance of this route if it were traveled along 

established streets and/or sidewalks and indicates whether this route is a walkable or 

bikeable distance. Only two routes, those in the oldest neighborhoods, are within a 

walkable distance; all four routes are within a bikeable distance.  

The geodetic distance—as the crow flies—is also given. The distance of the 

formal route is divided by the geodetic distance to arrive at the pedestrian route 

directness (PRD) ratio. A PRD ratio of 1.00 is the lowest possible value and indicates 

that the formal route and the geodetic distance are the same. As the value increases, 

connectivity is theoretically diminished (Dill 2004). According to INDEX 

PlanBuilder, a GIS tool designed for land-use and transportation planning, a PRD 

between 1.2 and 1.5 indicates a favorable, direct route; values between 1.6 and 1.8 
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indicate an unfavorable and indirect route (INDEX 2004). Only one neighborhood, 

the baseline, achieves a PRD in the favorable range. 

The third connectivity measure was an inventory of the barriers and 

enhancements for circulation, i.e., the structural and environmental elements that 

enhance or discourage pedestrian and bicycle travel within the neighborhood.  

 

Figure 3: Circulation Within the Neighborhood 
 

Type of  Barriers in the Neighborhood 
Description 
of Barrier Baseline  1950s-1960s  1970s-1980s  Contemporary 

 
Cul-de-Sacs   X X 

 
Dead Ends  X X X 

 
Busy Streets X X X X 

Walls and 
Fences X X X X 

 
Washes  X X X 

 
Total 2 4 5 5 

Access Enhancements in the Neighborhood 

Sidewalks X    
X 

Alleys X X   
 

Informal 
Pathway X   X 

Formal 
Pathway    X 

 
Total 3 1 0 3 
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The circulation assessment was not a tally of each individual barrier or 

enhancement in the neighborhood. Walls and fences are ubiquitous in every 

neighborhood and would be very difficult to count. Instead, the assessment indicates 

the presence or absence of these elements. Though a specific number isn’t given, the 

findings indicate that the presence of barriers increases as the age of the 

neighborhood decreases and that enhancements are more prevalent in older 

neighborhoods. The exception is the contemporary neighborhood which has three 

types of enhancements, similar to the baseline neighborhood. A full explanation of 

this finding is given in the discussion of findings in the following chapter. 

  

Results of Infrastructure and Destination Measures 

 Walkability and Bikeability Checklists developed by the National Highway 

Traffic Safety Administration (NHTSA), the Pedestrian and Bicycle Information 

Center (PBIC) and the U.S. Department of Transportation (USDOT) were used to 

measure the infrastructure and enhancements that support pedestrian and bicycle 

travel in a neighborhood. The checklist requires a trip by foot or bicycle through an 

area to directly experience the safety and ease, or lack thereof, of non-motorized 

travel. The checklist for walking specifically focuses on the condition of sidewalks, 

the ability to cross streets, the behavior of drivers, the ability to follow standard safety 

rules, and any unpleasant conditions, e.g., scary dogs and people, dirty air and 

inadequate lighting. The bikeability checklist assesses traffic conditions, the presence 

of designated biking lanes, the condition of the riding surface, the ability to cross 

intersections, the behavior of drivers, and facilities for bicyclists.  
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Figure 4: Infrastructure and Enhancements for Walking and Bicycling 
 

 

Rank on scale of 1-5 
Neighborhood Walkability 

Score (0-30) 
Bikeability 
Score (0-30) Walking Biking 

Baseline  27 26 5 5 

1950s-1960s  13 19 2 3 

1970s-1980s  13 10 2 1 

Contemporary 27 27 5 5 

 
The observer rates the condition of each checklist item in the neighborhood on 

a scale of one to six points. One point indicates “awful” conditions and six points 

indicate “excellent” conditions. The points for each item are added and the sum falls 

on a range between zero and 30 points; the larger the number the better conditions are 

in the neighborhood for walking and biking. The sums are then assigned one of five 

categories, or rankings. A score between five and 10 points meets the lowest ranking; 

a total score between 26 and 30 achieves the highest ranking. Figure 4 shows where 

each neighborhood falls on a scale from one to five, with the higher score indicating 

more favorable conditions. 

 The rankings for walk- and bikeablity follow the pattern established by the 

previous measures for connectivity and circulation: the older neighborhoods prove 

more accommodating for bicyclists and pedestrians. The exception, again, is the 

contemporary neighborhood. An explanation of this outlier will be given in the 

following chapter. 
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 The final measure in this survey is a tally of the type and number of local 

destinations on the perimeter of each neighborhood. The results of this measure show 

that destinations exist on the perimeter of each of the neighborhoods, except the 

newest. There are no retail or service destinations within six miles of Mesquite 

Ranch. The results for the three older neighborhoods indicate that destinations 

increase as the age of the neighborhood decreases. This finding contradicts the 

assumption that older neighborhoods encourage walking and biking because they 

contain nearby destinations (Randall 2001). In fact these findings are skewed by 

circumstances that are explained in full in the next chapter.  

   

Figure 5: Type and Number of Local Destinations 

Description of Destination Baseline 1950s-
1960s 

1970s-
1980s Contemporary 

Furniture Store  3 1  
Auto Parts/Repair/Fuel  3   
Financial Services   1  
Home Appliances     
Bead Store  1 1  
Tuxedo Shop   1  
Nail Salon  1 1  
Hair Salon  2 1  
Head Shop  1   
Insurance Sales  3   
Tax Preparer   1  
Bank  1 1  
Pool Supply  1   
Gift Shop  3 1  
Ice Cream Shop  2   
Check Cashing Service  1   
Computer Store  1   
Tanning Salon   1  
Art Supply/Frame Shop  2   
Grocery Store/Pharmacy  3 1  
Oriental Rugs  2   
Karate Studio   1  
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Figure 5: Type and Number of Local Destinations, Continued 

Description of 
Destination 

Baseline 
Neighborhood 

Pre-WWII 

1950s-1960s 
Neighborhood

1970s-1980s 
Neighborhood 

Contemporary  
Neighborhood 

Mailing Service  2 1  
Real Estate Offices  3 1  
Dry Cleaners  1 1  
Dentist 1 1 1  
Restaurants 2 15 3  
Veterinarian  1 1  
Jewelry Store  1   
Mattress Store   1  
Homebrewing Supply  1   
Cellular Phone Store   1  
Beauty Supply   1  
Yoga Studio 2    
Laundry Mat 1    
Bus Station 1    
Printing Shop 1 1   
Art Gallery 1    
Self Storage 1    
Tattoo Parlor 1 1   
Fitness Center 1    
Church/Temple 6    
Professional Offices 1 4 1  
Liquor Store 1 1   
Bicycle Store  1   
Hardware Store  1   
Eye Doctor  2   
Vitamin Store  1   
Tennis Store  1   
Video and Game Store  2   
Hat Store  1   
Florist  2   
Music Shop  5   
Bookstore  1   
Medical Plaza  1 1  
Corporate Plaza  1 1  
Regional Mall   1  

 
Totals 20 81 27 (103) 0 
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The total destinations for the 1970s and 1980s neighborhood contain two 

numbers. The first is the total based on those contained in a strip mall on the northeast 

corner of La Cholla Boulevard and Ina Road. The total in parentheses includes this 

number plus the destinations contained in the regional mall on the northwest corner of 

La Cholla Boulevard and Ina Road. A resident of the neighborhood would have to 

cross La Cholla Boulevard’s six lanes to reach the regional mall.  

The next chapter looks in-depth at the results of the survey of these four 

neighborhoods and discusses the specific conditions in each. There are certain ironies 

in the data that must be explained. For instance, the oldest and newest neighborhoods 

rank the highest for infrastructure and enhancements for pedestrians and bicyclists, 

yet they contain the lowest number of destinations. The two neighborhoods in the 

middle in terms of age have plenty of destinations, but their pedestrian and bicycle 

access enhancements rank the lowest. One might ask, “What good are sidewalks and 

pathways when there is nowhere to go?” Or, “Where are the sidewalks? I have 

somewhere to go.” 
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Chapter IV: Discussion of the Findings 
 
 
The Baseline Neighborhood  

This downtown area supports evidence that older neighborhoods offer higher 

levels of connectivity and circulation than their newer, suburban counterparts. This 

urban neighborhood has a street network that most closely approximates a grid 

pattern. It offers the most direct route, at a walkable distance, to a destination on the 

perimeter; and, it has the fewest type of barriers and a high number of access 

enhancements for non-motorized travel.  In terms of infrastructure, it shares the 

highest rating on the PBIC checklist for walk- and bikeability.  

The missing element in this neighborhood is walking or biking destinations. 

The inventory of destinations shows a total of 20 in the area. A resident could make 

regular trips to church or temple and possibly the laundry mat, gym or yoga studio. 

Ongoing visits to the tattoo artist, liquor store or lawyer may be less likely among the 

general neighborhood population. A downtown employee living elsewhere could 

potentially frequent these services at the same rate as a resident. Art galleries, 

restaurants, and a bus terminal are destinations geared towards visitors as much as 

residents.  

The neighborhood is sorely lacking retail and services for residents, e.g. a 

grocery store, pharmacy, hardware store, or variety store or medical clinic. No 

businesses exist that could meet residents’ ongoing and daily needs. The absence of 

retail and services in the area is incongruous with most other urban-core 

neighborhoods where mixed-use development provides vital needs and services 

within walking distance of residential units. Residents of the neighborhood most 
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likely drive for errands such as grocery shopping, buying household supplies, and 

clothes shopping. The lack of neighborhood destinations can be explained, however if 

put in a historical context.  

From its beginnings in the mid to late 1800s, and until the 1960s, Barrio 

Historico was primarily a Mexican working-class neighborhood where residents 

lived, labored and shopped. Retail and services were fully adequate and allowed 

neighbors to meet their needs without leaving the area (City of Tucson 1996). In the 

late 1960s, municipal leaders implemented urban renewal for downtown Tucson. 

Plans required demolition of half of the city’s barrios to make way for the Tucson 

Convention Center, La Placita commercial center, and federal, county and local 

government buildings (City of Tucson 1996). These massive construction projects 

required destruction of 52 acres of existing homes and businesses in the downtown 

area (Austin 2001). The consequences of urban renewal for the residents of Barrio 

Historico were negative and significant, with family homes, livelihoods, and 

community ties permanently lost. And unfortunately, downtown Tucson was not 

renewed; it became devitalized and empty. Residents relocated to the suburbs or 

beyond and many structures fell into disrepair. Now, thirty years later, community 

leaders recognize the value of a thriving urban core and are actively enticing 

businesses and residents back to town.  

The Rio Nuevo project led by the City of Tucson is an effort to revitalize the 

area with new attractions, shopping, office space and restaurants. Housing is a major 

focus of the program with over 1,100 projects planned (City of Tucson 2005). The 

city is working in partnership with private organizations and offering incentives for 
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developers to reduce the expense of construction. Investors can benefit from building 

permit fee waivers, refunds on infrastructure costs, and other incentives (City of 

Tucson 2006). If this major revitalization project is a success, Barrio Historico 

residents will benefit from an existing pedestrian and bicycle friendly environment 

with new destinations and attractions that can serve their daily needs. 

 

The 1950s and 1960s Neighborhood 

 The Grant/Glenn neighborhood illustrates the Post-WWII transition from grid-

pattern streets to curvilinear, long, sweeping blocks. The neighborhood contains both 

types of street design, which firmly establish it in the middle range for 

connectivity/circulation and bicycle and pedestrian infrastructure and enhancements.  

This subdivision has relatively few cul-de-sacs and dead ends and offers a 

walkable distance from its center to a perimeter destination. Yet, due to its long, 

sweeping streets, the PRD ratio, like those for the rest of the Post WWII 

neighborhoods, is considered undesirable. The barriers and enhancements in the 

neighborhood are in the middle range compared to the three others. It has no cul-de-

sacs, but it contains dead ends, busy streets on the perimeter, walls, fences and a wash 

that bisects the neighborhood. It ranks in the middle as well on the PBIC scale for 

walk- and bikeability. This subdivision is notable, however, for the presence of 

alleyways behind the homes that lie on the grid-type street network. This 

neighborhood, and the baseline, are the only two that contain alleys. Pedestrians and 

bicyclists can benefit from alleys because they offer passage through the 
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neighborhood without the added concern of automobile traffic and may also provide a 

more direct route than the formal roadway or sidewalk to a neighborhood destination. 

 The neighborhood is outstanding for the number and type of destinations it 

offers on its perimeter. A combined grocery store and pharmacy, plus restaurants and 

shops, lie to the north of the neighborhood in a large shopping center, plus a strip mall 

on Campbell Avenue contains a number of ethnic groceries, bookstores, restaurants, 

gift stores and other retail operations. Professional and medical offices, restaurants 

and a gas station line Grant Road on the southern edge providing destinations on three 

sides of this subdivision. 

 A number of barriers exist, unfortunately, for pedestrians and bicylists 

attempting to reach these destinations. There are no sidewalks anywhere within the 

neighborhood, nor are there streetlights. Traffic calming and stop signs have been 

installed to slow speeding traffic, which appears to be a deep concern. Residents 

appear to have drawn roundabouts at several intersections with spray paint in a 

private effort to reduce speeding.  

Once on the neighborhood perimeter, non-motorized travel becomes even 

more difficult. On Grant Road, an old stop-and-start sidewalk network is under repair 

and will result in an uninterrupted pedestrian route from Campbell Avenue to Tucson 

Boulevard. Pedestrians are less fortunate on Tucson Boulevard where the sidewalk 

simply ends one-quarter of the way between Grant Road and Glenn Road. On Glenn 

Road, which borders the northern edge of the neighborhood, there are no sidewalks 

whatsoever. This is a troubling issue because several large high-density apartment 

complexes sit on this corner of the neighborhood, yet residents have no dedicated 
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walkway in front of their buildings. The developers must have assumed residents 

would travel only by car to and from their home. There is a bus stop on the block, but 

no formal walkway to reach it. Pedestrians must cross the front lawn of the apartment 

complexes bordering the street. In addition, there is only one crosswalk on Glenn 

Street, other than at its intersections with Campbell Avenue and Tucson Boulevard. 

This mid-block designated crossing point, indicated by white paint on the asphalt and 

a sign on either side, allows residents of the subdivision to the north to access the 

park which sits on the northern edge of the Glenn/Grant neighborhood. No additional 

crosswalks exist which could allow convenient access to the Campbell Avenue 

shopping center. 

More trouble for non-motorized travel exists in front of the strip mall on 

Campbell Avenue. Different sections of the parking lot in front of the mall have been 

paved and repaved and are slowly submerging the sidewalk. The sidewalk winds in 

between parking lots, sometimes disappearing altogether and does not stand out in 

contrast to the enveloping asphalt. A clear distinction is not made between the ingress 

and egress for automobiles and the perpendicular pathway for pedestrians. The 

minimal attention given to the sidewalk raises safety concerns for those attempting to 

travel it. 

The infrastructure in the Glenn/Grant neighborhood clearly favors the 

automobile, but the number of destinations, plus the mix of grid-pattern and 

curvilinear streets that preserve walkable and bikeable distances, prove somewhat 

favorable for alternative modes of travel. 
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The 1970s and 1980s Neighborhood  

 This subdivision ranks next to last for connectivity with 25 cul-de-sacs and 

dead ends within 1.3 square miles. The PRD ratio at 2.95 for a route to the perimeter 

is almost double the desirable level. Every type of barrier to circulation accounted for 

in the survey exists in this subdivision; and, it offers zero access enhancements. On 

the PBIC scale for walk- and bikeability it ranks lowest.  

The glaring problems are the street network and lack of infrastructure. Long 

blocks, curvilinear streets, and cul-de-sacs are the dominant design feature. Large lots 

and setbacks further separate homes within the subdivision. Completely absent are 

sidewalks, storm drains, crosswalks, streetlights, bike paths or informal pathways. 

Many street sections have no curbs. Pedestrians and bicyclists cannot separate 

themselves from automobile traffic other than to walk across a resident’s front or side 

yard. Gravel spills onto streets from storm runoff and presents a hazard to bicyclists. 

Travel at nighttime is prohibitive due to the absence of street lights; and, high-speed 

traffic and the lack of cross walks makes navigating the neighborhood especially 

unsafe for young bicyclists and pedestrians.  

The frustration for residents wishing to walk or bike in the neighborhood is 

not only infrastructure, but the distance to nearby destinations. Although a shopping 

center sits at the northeast corner of Ina Road and La Cholla Boulevard, it is only 

within walkable distance for neighbors in very close proximity. (There is no sidewalk 

on Ina Road to reach it; one must traverse the gravel shoulder). The regional mall on 

the northwest corner of the same intersection contains numerous attractions, but non-

motorized travelers have a lengthy trip and La Cholla Boulevard—a six-lane divided 
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arterial—to cross. For daring pedestrians and bicyclists, there is a sidewalk along both 

sides of La Cholla Boulevard bordering the subdivision on one side and the regional 

mall on the other. However, entering the mall parking lot presents further dangers for 

the bicyclist or pedestrian as a maze of parking spaces and internal routes for cars 

make no accommodations for those on foot or bicycle. 

So many deterrents exist within and on the perimeter of this neighborhood that 

walking and biking is not only unpleasant, it is unsafe. 

 

The Contemporary Neighborhood 

 The developers of Mesquite Ranch apparently took note of lack of 

accommodations for pedestrians and bicyclists in post-WWII subdivisions. Some 

lessons were learned, and as a result, Mesquite Ranch is a mixed bag of low 

connectivity and circulation, like its older suburban counterparts, but gets high ranks 

for infrastructure and enhancements for pedestrians and bicyclists, like the baseline 

neighborhood.   

Due to the high number of cul-de-sacs and dead ends per square mile, this 

subdivision has the lowest level of connectivity among the four neighborhoods. The 

disconnected street network was somewhat unavoidable, as the neighborhood is built 

on either side of a wash.  Its PRD ratio is almost exactly that of the 1950s and 1960s 

neighborhood due to short block lengths and fewer curvilinear streets, though the 

destination on the perimeter is .6 miles away, slightly more than a “walkable” 

distance. Every type of barrier to circulation considered in the survey exists in this 

neighborhood, but it ranks highest along with the baseline neighborhood for the 
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presence of access enhancements. Sidewalks line every street, informal pathways 

follow the wash and are found connecting parallel streets, plus a formal pathway and 

a footbridge link the two sides of the neighborhood over the wash. Though the entire 

subdivision is walled, a sidewalk follows the exterior perimeter adjacent to Bilby, 

Houghton and Poorman Roads. These enhancements give this neighborhood the 

highest rating for the PBIC walk- and bikeability checklist. 

The enhancements for pedestrians and bicyclists within Mesquite Ranch are 

an enormous improvement over conditions in the two neighborhoods built after 

WWII. The great irony is that there are simply no destinations outside the 

subdivision. When the development on the opposite side of Bilby Road to the north is 

completed, it may provide a destination outside the neighborhood. But, not one retail 

or service outlet exists within six miles of Mesquite Ranch. When development 

continues south from Houghton Road and Broadway Boulevard towards the 

subdivision, pedestrians and bicyclists may have a reason to use the sidewalks 

constructed on its perimeter. 

This examination of the neighborhoods shows that each one has a deficiency 

in one or more areas concerning connectivity/circulation and 

infrastructure/enhancements. The following chapter offers recommendations for each 

of the neighborhoods to improve conditions for pedestrians and bicyclists. 
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Chapter V: Recommendations 

 

 Improving connectivity and circulation is a difficult proposition in an existing 

neighborhood. The streets have been designed and constructed, homes have been 

placed, and both are essentially permanent. Providing a more direct route for 

pedestrians and bicyclists can be achieved with the construction of pathways, which 

is a more realistic undertaking. However, in each of the neighborhoods examined, 

masonry walls and/or fences surround each property and prohibit the construction of a 

pathway to link interior streets to each other or to perimeter streets. The most 

important conclusion to draw from the connectivity and circulation findings is that 

streets need to be designed from the start for efficient and direct travel. Retrofits are 

difficult, expensive, and in the case of these four neighborhoods, impossible. 

On the other hand, washes can provide informal pathways and should be 

considered for improving connectivity and circulation for pedestrians. In the 1970s 

and 1980s neighborhood, there is evidence that residents sometimes made use of 

washes to reduce travel distance and time through the subdivision. In the 1950s and 

1960s neighborhood, the wash has been reconstructed into a large culvert. All 

vegetation has been removed, the channel has been widened and smoothed, and 

cement reinforces the sides. Fencing along each side restricts access and it is not 

useable as an informal pathway as a result. Connectivity and circulation could be 

improved for non-motorized travel if a bridge spanned the culvert at different points, 

similar to the bridge in the contemporary neighborhood. Along with the wash and the 

crossing bridge, a roadway follows the length of the wash in the contemporary 
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neighborhood. The road consists of two tire tracks in the dirt and appears to be a 

remnant of the route used for utility vehicles during the construction period. It is 

accessible by bicycle or foot and offers a direct route across the neighborhood. 

Fortunately for residents, this area has not been restricted. 

More formal improvements are available in each of the neighborhoods. 

Streetlights are absent in the three suburban subdivisions. The placement of lighting 

would improve safety for nighttime travelers and reduce potential criminal activity. 

Their implementation, and other enhancements, is a matter of available finances and 

the desire of the residents. 

 

The Baseline Neighborhood 

 The Barrio Historico will be improved for pedestrians and bicyclists when 

more nearby destinations are available. In the meantime, enhancements are needed on 

6th and 4th Avenues. These streets run north south through the neighborhood and 

provide up to four lanes of one-way traffic for automobiles. Where these avenues 

intersect with 12th, 13th, 14th and 15th Streets, there are no lights, crosswalks, or signs 

to help bicyclists and pedestrians cross safely. These enhancements should be 

implemented to raise awareness for drivers and for the safety and convenience of 

bicyclists and pedestrians. 

 

The 1950s and 1960s Neighborhood 

 The most striking need for this neighborhood is sidewalks. Fortunately, Grant 

Road will have new sidewalks along the southern edge of the subdivision. On the 
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north side, on Glenn Street, residents would greatly benefit from a formal pathway 

adjacent to the road. The only option for pedestrians now is to walk across the sloped 

front lots of apartment buildings and single-family homes. Construction of sidewalks 

here may be opposed by affected property owners, or may prove too costly for the 

city, but in terms of circulation for pedestrians and bicyclists, they are essential, 

particularly for those walking to the bus stop or to nearby shopping areas. Given that 

the City is investing in upgrading and improving the sidewalks on Grant Road, 

similar treatment may be possible on Glenn Street. 

Crosswalks on Glenn Street need to be added as well. Currently, a pedestrian 

traveling to the shopping center must walk all the way to the corner of Campbell 

Avenue and Glenn Street to cross in a dedicated pathway. A crosswalk further east 

would allow safer, more convenient and direct access to the shopping center. 

The sidewalk on Tucson Boulevard that mysteriously ends about one fourth of 

the way up the block should be completed. Pedestrians now must cross residents’ 

driveways and front yards to continue their trip up the street. As well, the sidewalk in 

front of the strip mall on Campbell Avenue must be restored. The entire parking lot 

should be reconstructed for clear ingress and egress for vehicles and for a continuous, 

clear and safe route for pedestrians. 

Conditions for bicyclists and pedestrians could be improved on the interior 

streets of the subdivision as well. Without any sidewalks within the neighborhood, 

bicyclists and pedestrians are not safe from fast-moving vehicles, and children are at 

particular risk. Installing sidewalks on every street would prove costly and would 

likely rouse opposition from residents whose mailboxes, fences, walls, driveways and 
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landscaping would be impacted by the construction. As an alternative, a bicycle and 

pedestrian route could be delineated along the street edge with a strip of paint or 

treated asphalt, e.g. a narrow rumble strip or bricking. The installation of this corridor 

would narrow the street and provide the secondary benefit of calming traffic.  

Speed humps and roundabouts have been constructed in the neighborhood to 

slow traffic, but the roundabouts made with spray paint are a good indication to the 

City of Tucson that residents require additional installations at these points. More 

traffic calming is a must for this neighborhood, and it could be achieved with 

roundabouts and/or with the pedestrian and bicycle corridors described above. 

 

1970s and 1980s Neighborhood 

This subdivision would be improved by any enhancement, considering non-

motorized travelers were given no consideration in the developer’s plans. A corridor 

for pedestrians and bicyclists along the established streets would buffer these more 

vulnerable travelers from car traffic. At the same time, it would narrow the street and 

help to slow cars that are currently able to speed along wide, long, uninterrupted 

roadways. A sidewalk on Ina Road, the arterial bordering the neighborhood’s 

southern edge, would allow pedestrians to reach bus stops and the shopping center on 

a safer, dedicated pathway. 

In the absence of sidewalks or a corridor, the installation of curbs along all 

streets would provide some buffer between pedestrians and cars. A curb would also 

help retain the dirt and gravel that otherwise spill onto the street and become a hazard 

to bicyclists. 
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Crosswalks are an important enhancement for pedestrians in this 

neighborhood. Currently, there are no designated crossing points for pedestrians at 

any of the intersections. A crosswalk would alert drivers to the presence of 

pedestrians and force drivers to yield to them. For pedestrians and bicyclists crossing 

La Cholla Boulevard to reach the regional mall, construction of a tunnel or bridge 

would be ideal. The cost of such an enhancement would be difficult to justify given 

the low number of pedestrians and bicyclists who make this trip, but it could 

encourage non-motorized travel to this frequent destination.  

Tree-lined sidewalks would be the ultimate enhancement for this 

neighborhood, but due to the high number and long length of the interior streets, plus 

the high cost of construction, it is an enhancement that is unlikely to be implemented. 

A least costly enhancement would be additional signage throughout the neighborhood 

alerting drivers to the presence of pedestrians and bicyclists. Signs could encourage 

drivers to be more cautious when approaching those on foot and bicycle and create a 

safer-environment for both types of travelers. 

 

The Contemporary Neighborhood 

 Fortunately, the developers of Mesquite Ranch paid attention to the needs of 

pedestrians and bicyclists when designing this subdivision. The streets are not well 

connected due to the wash that bisects the neighborhood, but they did install 

sidewalks, provide formal and informal pathways, and construct a bridge to create at 

least one connection point over the wash. The most important enhancements for this 

area depend on the future plans of development that will someday border Mesquite 
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Ranch. Bicyclists and pedestrians can already circulate fairly well within the 

neighborhood. Hopefully crosswalks and signage will be installed when the entrance 

to the new subdivision on Bilby Road is completed. Pedestrians and bicyclists from 

Mesquite Ranch will then be able to safely cross to this adjacent neighborhood. If 

development comes to the west side of Houghton Road, across from Mesquite Ranch, 

crossing lights, signage, and crosswalks will be important to bring walkers and riders 

safely across this busy, high-speed road. Retail and commercial development would 

be ideal in this space. With the necessary infrastructure in place, residents could walk 

or bike for groceries and other supplies. Now, residents must travel by car to do the 

simplest of errands. 

The improvements needed in the four neighborhoods can be achieved through 

infrastructure enhancements and planning efforts. The infrastructure needed is as 

simple as a strip of reflective paint, signs, or a crosswalk; or, it could be as intensive 

as new curbs, sidewalks and streetlights. Any effort to provide a dedicated path for 

pedestrians and bicyclists could increase non-motorized travel in the neighborhoods. 

Planning efforts to bring shopping and services to the baseline and 

contemporary neighborhoods would provide residents with much needed local 

destinations. Planning for connectivity between Mesquite Ranch and future 

development would make that subdivision ideal for bicyclists and pedestrians. 
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Chapter VI: Conclusion 

  
 Recent studies in the public health literature reveal that residents of suburban 

neighborhoods are less active than urban dwellers (Saelens, Sallis, et al. 2003). 

Transportation and planning researchers have found that decreased activity among 

suburbanites is attributable, in part, to low levels of connectivity in neighborhood 

street design and the resulting dependence upon automobiles (Ewing et al. 2003). 

While some developers are adopting pedestrian- and bicycle-friendly neighborhood 

design, many existing suburban developments have few provisions for non-motorized 

travel. Due to the increasing health concerns related to inactivity, measures should be 

taken to increase opportunities for exercise and travel in established suburban 

developments and to mitigate harm to residents who are at risk of obesity and related 

illnesses due to their built environment.  

This survey of four Tucson neighborhoods—one urban and three suburban—

confirms that connectivity levels, circulation, and infrastructure for walking and 

biking are limited in suburban neighborhoods, and are directly proportional to the age 

of the neighborhood, i.e., access for walkers and cyclists diminishes as the age of the 

neighborhood decreases. (The exception is the contemporary neighborhood which 

rates high for infrastructure.) Tucsonans living in these neighborhoods could 

potentially benefit from infrastructure improvements and enhancements for walking 

and bicycling. The prevalence of walls and fences in all the neighborhoods prevents 

the construction of pathways that could provide more direct routes to nearby 

destinations, but other improvements and enhancements are needed and are 

potentially available in each. Residents need to organize and request sidewalks, curbs, 
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lighting and traffic calming in their neighborhoods. City and county officials need to 

recognize the importance of these improvements and find ways to finance and 

implement them.  

Planning officials overseeing Tucson’s downtown revitalization are in a 

position to restore positive conditions for pedestrians and cyclists by ensuring 

destinations for local residents. Similarly, county officials responsible for approving 

plans for development on the eastern edge of Tucson adjacent to Mesquite Ranch 

have a unique opportunity to create new, positive conditions for non-motorized 

travelers. Barriers to local destinations outside Mesquite Ranch have not yet been 

built. If planning officials consider the connectivity and circulation needs for 

pedestrians and bicyclists from this subdivision, they could proactively construct 

infrastructure to ease travel to new, nearby residential or commercial development. 

This study concludes that implementing infrastructure for walking and 

bicycling is only possible in some situations, and more feasible in all, when done at 

the time of construction. Retrofits are difficult and expensive and require an 

investment and effort dependent upon the will of the residents and the available funds 

and cooperation of the municipality. However, investing in existing suburban 

neighborhoods is worthwhile, as these neighborhoods provide the bulk of our current 

housing stock. Retrofits are the only option to make them healthier for their 

inhabitants and ultimately for the environment if infill opportunities are created, 

sprawl is reduced, and alternatives to automobile travel are provided. Residents need 

to identify their needs, alert their local governments, and work together to make 

necessary improvements to their neighborhoods, and their health. 
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