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Abstract 

 

Investigating Potential Impacts of Corridor TOD along Austin’s Rapid 

Bus Line 

 

Neha Diggikar, MSCRP 

The University of Texas at Austin, 2017 

 

Supervisor:  Ming Zhang 

 

In the recent years, Austin has grown rapidly, and traffic congestion and low transit 

ridership have become issues that need to be addressed. City of Austin has tried to apply 

the concepts of Transit-Oriented Development to grow sustainably and solve some of 

these issues and found many station areas lacking compact mixed-use development. This 

report, adhering to principles of TOD, applies compact mixed-use development patterns 

to undeveloped parcels on the 801 Rapid Corridor. Using the Envision Tomorrow 

Scenario Builder and the MXD tool, impacts of this development on mode choice and 

other directly related indicators such as public health, affordability, and emissions are 

measured. At the same time, the study also tests the reliability of the MXD tool by 

approaching the TOD scenarios at three different spatial scales. It re-emphasizes the 

benefits of mixed-use development around transit, and gives a quantitative measure of the 

impacts it will have along the 801 Rapid Bus corridor in Austin.   
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Chapter 1: Introduction 

Austin’s population has grown rapidly over the last few decades, in fact the 

Austin MSA has been one of the fastest growing MSAs in the US for over four decades1.  

Not surprisingly, many Austinites now complain about growing traffic congestion and 

increased travel times. Capital Metro Transportation Authority introduced Bus Raid 

Transit to Austin in 2014 and though the ridership saw a slow climb, the importance of 

having reliable, high-capacity transit, and other mode choices, along the city’s main 

corridors has grown (Capital Metro Transportation Authority, 2013). Accommodating the 

population growth sustainably is a big challenge for the city.  

With a service area of more than 500 square miles and 83 routes, Cap Metro 

serves the Austin Metropolitan Statistical Area (MSA) with local busses, express 

commuter busses, BRT and commuter rail. Currently, Capital Metro’s high capacity 

transit stations are served by two Rapid bus lines, that are essential high frequency and 

high capacity bus routes serving the busiest corridors in Austin.  The two Metro Rapid 

lines, 801 and 803, connect destinations along major arterials recognized as Growth 

Corridors in the Imagine Austin comprehensive plan. Several points along these corridors 

were identified as regional, town and neighborhood centers. The city and Cap Metro have 

since worked to push for new, high-density development along these corridors and within 

these centers.  

                                                 
1 https://www.brookings.edu/wp-content/uploads/2016/06/0320_population_frey.pdf 
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The 801 Rapid runs north-south for 22 miles along one of the most important 

corridors, including South Congress, Guadalupe, and North Lamar. From Southpark 

Meadows to the south to Tech Ridge in the North, it connects important destinations such 

as the CBD, University of Texas, historic South Congress district, and some of the most 

diverse residential areas in Austin. With 21 stations spaced 0.5 to 1 mile apart along most 

part of its run, it’s station areas encompass some of the densest areas in central Austin as 

well as upcoming regional and neighborhood centers in the peripheral areas that are 

expected to grow rapidly in terms of population and employment by 2035  
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Figure 1: CAMPO 2035 Density Forecast (Capital Area Metropolitan Planning 

Organization, 2010) 

Over the last two years, despite the population growth in the area, ridership has 

continued to decrease (Capital Metro Transportation Authority, 2016). The reasons are 

varied such as frequency, distance between stations, lack of last mile connectivity and 

sprawled land use that hinders walkability and perception of safety (Capital Area 

Metropolitan Transportation Authority, 2016). This report investigates the potential 

impacts of changing land use patterns along the 801 BRT corridor in accordance with the 

principles of transit-oriented development at the corridor scale. 

 

 

Figure 2: 801 Metro Rapid Bus (Flickr) 
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RESEARCH PURPOSE 

As Austin grows rapidly, converting from an auto-centric city to a multi-modal 

region will become crucial for combating sprawl and roadway congestion. While the 

city’s transit network, bike share and walkability initiatives are taking important steps 

toward increasing mobility choices, the land along a lot of transit corridors continues to 

remain underutilized, requiring, and promoting, automobile dependence. Imagine Austin 

(City of Austin, 2012), the city’s comprehensive plan and Code Next, the city’s initiative 

to rewrite the land use code (CODE NEXT: Shaping the Austin We Imagine), have both 

acknowledged the importance of coordinating land use with transportation, and have 

expressed the need of TOD zoning along all high capacity transit lines.  

As congestion along this corridor also increases along with transit ridership, it 

seems important to study the potential of the land along this line at a corridor scale, 

instead of the nodal scale, as is the case with traditional TOD Districts. Station area plans 

and TOD ordinances have been implemented on some of the Metro Red Line stations and 

have been planned for some of the Rapid Line stations (City of Austin, Planning and 

Development Review, Urban Design Division). These station area plans emphasize on 

street design techniques, promote alternative transportation methods within the area and 

promote high- and medium-density development within those. On the other hand, 

Imagine Austin’s growth concept map’s designation of “mixed-use corridors” has led to 

corridor studies and plans that concentrate on redevelopment immediately along the 

major roadways that form the spine of the corridor, but they fail to incorporate areas that 
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fall within walkable and bike able distance of this corridor. This approach can help Cap 

Metro, the City as well as private developers identify the type of development required 

near station areas from a regional perspective and coordinate new development and 

redevelopment accordingly. 

This study aims to identify land parcels that are undeveloped, and observe what 

change can be brought about in the corridor if they were zoned and fully developed as 

true transit-oriented parcels, with mixed uses and higher densities. Envision Tomorrow, a 

tool used to model land use scenarios, integrating transportation, has been used for the 

study, and has been explained briefly, before the analysis section of the report. The 

comparison of indicators in the Envision Tomorrow MXD model, relating to mode 

shares, public health, pollution, and transportation affordability, aim to provide evidence 

to support Transit-Oriented Development along this corridor (Reid Ewing, 2012). 
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Chapter 2: Literature Study 

WHAT IS TRANSIT-ORIENTED DEVELOPMENT  

Hank Dittmar, in his book The New Transit Town, tracks the origin of TOD back 

to the pre- World War II period, where compact development around transit stops and 

corridors was a pattern common in cities that had streetcars connecting homes and jobs. 

This was, however, development-oriented transit (Dittmar, 2004). Transit-Oriented 

Development was a concept introduced as an alternative to sprawled development in 

suburbs that started to crop up around cities, after personal automobile transportation 

became the most popular and affordable means of transportation in these areas. It was 

more in response to growing congestion in cities caused by suburban commuters using 

single-occupancy vehicles to access urban job centers.  

TOD essentially promotes the concepts of sustainable development by creating 

walkable and bike-able communities accessible by transit that has benefits that include 

but are not limited to environment, public health, affordability, and value capture. It aims 

to combine and holistically view transit with the communities it connects. Though there 

is no one accepted definition of TOD, architect, and urbanist Peter Calthrope, who first 

introduced the concept, set the general parameters of Transit-Oriented Development as 

we now see it being practiced. He defined it as: 

“… a mixed-use community within an average 2,000-foot walking 
distance of a transit stop and core commercial area. TODs mix residential, retail, 
office, open space, and public uses in a walkable environment, making it 
convenient for residents and employees to travel by transit, bicycle, foot, or car" 
(Calthrope, The Next American Metropolis: Ecology, Community, and the 
American Dream, 1993). 
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The Center for Transit-Oriented Development has adopted a similar definition, 

calling a TOD a “more compact development within easy walking distance of transit 

stations (typically a half mile) that contains a mix of uses such as housing, jobs, shops, 

restaurants and entertainment.” TOD, however, cannot take place only at the station area 

scale. Calthrope believed it must “be conceived within the context of at least a corridor 

and in most cases a regional metropolis” (Dittmar, 2004).  Building on that, the CTOD 

has specified transit-oriented development at four different scales: parcel scale, station 

area scale, corridor scale and regional scale. Transit Oriented Development at the corridor 

scale has been discussed in detail below. 

 

 

Figure 3: Scales of TOD (Transit Corridors and TOD) 
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CORRIDOR TRANSIT-ORIENTED DEVELOPMENT  
Corridor TOD is the implementation of the concept explained above, but at a 

corridor scale. It encompasses a closely spaced series of station areas along the whole or 

part of a transit corridor creating a compact mixed-use corridor, wherein all destinations 

are walkable, bike able or accessible by transit. Though the official term of a Transit-

Oriented Corridor was given to this form of development very recently, (Cervero, 

Transit-Oriented Corridors, 2007) approaching TOD at the corridor scale has been 

implemented over the last decade or so and become more popular in a lot of areas due to 

its increased effectiveness in terms of providing congestion relief and opportunities for 

creating equity within the region.  The Copenhagen “Finger Plan” developed in 1947, 

quite literally guiding Copenhagen’s densest urban development in the shape of a palm 

and fingers, is one of the oldest successful examples of Corridor TOD before the name 

was defined. 

“The finger structure has helped prevent urban sprawl and has ensured that areas 

between city fingers are maintained as regional outdoor recreational areas which are 

easily accessible to all residents in the metropolitan region, including people residing in 

densely populated urban areas. As a result, the finger city structure has helped ensure the 

qualities of the Greater Copenhagen area as a metropolitan area, as well as a place to live 

and work” (Environment, 2015, p. 10). 

 While the Rosslyn-Ballston Corridor in Arlington, VA, stands as the best 

example of corridor TOD in the United States, it has been implemented in several cities 

in the Bay Area (San Pablo BRT), Midwest, South America and Asia. Denver, and the St. 
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Paul – Minneapolis twin cities, have also successfully implemented corridor TOD along 

major destination corridors. This approach has enabled the public as well as private sector 

to recognize and utilize potential of the station area. Characteristics of a typical corridor 

TOD have been discussed in the sections that follow. 

GEOGRAPHY: WHAT ARE THE EXTENTS OF A CORRIDOR? 

The geography of a single station area remains the same as it is in standard TOD, 

with highest density development taking place within quarter mile of a station area, and 

slightly lower density development within half a mile. The corridor extents are usually 

decided based on total commute times between the two end stations of the corridor. Since 

an average person spends about 30 to 45 minutes on commuting each way, the extents of 

the corridor are based on how far a person using the transit line can get within 45 

minutes, including walk/bike time, and wait time.  

LAND USES AND DEVELOPMENT INTENSITY. 

The term compact development has different implications in based upon context 

but when coined by Peter Calthrope for American suburban communities, it meant a 

density of about 15 units per acre (Calthrope, The Next American Metropolis: Ecology, 

Community, and the American Dream, 1993). It is important here, to remember that there 

is ‘no one-size fits all’ recipe for TOD’s and every standard changes based on 

demographics, governance, availability of land and several other such factors. Each 

station or stop usually has three rings of varying density around it: The Gateway zone, 
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Midway zone and Transition zone, in order of decreasing density and increasing distance 

from the stop. The gateway zone immediately surrounds the station, extending up to 350 

feet from the center, while the transition zone extends up to half a mile away from the 

center, blending into surrounding development. The midway zone lies in the middle of 

these rings, with a density lower than that of the gateway zone and typical development 

seen in this zone includes the missing middle housing types and low density commercial 

(City of Austin, Planning and Development Review, Urban Design Division). 

Finally, Corridor TOD’s provide the opportunity to have not only diverse, but also 

complementary uses. This not only improves access within a given station area but also 

augments existing commute flows within the corridor. Based on land uses and 

development types, three different types of corridors have been identified (City of Austin, 

Planning and Development Review, Urban Design Division). 

TYPES OF CORRIDORS. 
Mix of land uses in a single station area to bring about overall balance is common 

in traditional TOD station area plans. However, when looking at a region as a corridor 

instead of a single SAP, it is necessary to look at the function of each station area, it’s 

land uses, firmographics, demographics, and user preferences in the regional context. The 

Center for Transit-Oriented development has identified three different types of corridors. 

Destination Corridor.    
A destination corridor connects several major and minor activity centers such as 

CBDs, Academic campuses, healthcare centers and recreational centers to residential 
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neighborhoods. Due to the variety of destinations and their land uses, the corridor 

remains active at all times with increasing amounts of ridership due to the new and varied 

development taking place along the line. Higher development rates are seen in areas 

designated as “destinations”. While high densities and activity rates are common making 

increase in ridership easy, existing destinations may be auto-oriented with existing 

commute flows and may need development of pedestrian and bike infrastructure to create 

a shift from driving to transit. The Rosslyn-Ballston Corridor in Arlington, Virginia, one 

of the most successfully developed corridors in the United States, can be called a 

destination corridor. It connects a series of employment centers in Arlington to 

Washington D.C.s core urban area. This corridor has been discussed as a successful case 

study in detail Chapter 4 (Transit Corridors and TOD). 

Commuter Corridor. 
Commuter corridors are corridors that connect one important destination, such as 

an employment or recreation center, generally the CBD, to other low to moderate density 

residential areas. It generally transports population to the activity center from suburban 

areas in the mornings and back in the afternoons and evenings. The frequencies are 

usually high during the peak hours and low or non-existent during others. Due to the land 

use patterns, densities and low frequency of transit, the market along these station areas is 

less likely to boom. Park and rides and circulating feeders are common at these stations. 

The Capital Metro Rail Red Line in Austin is an example of a commuter corridor. It 

connects downtown Austin to semi-urban and suburban residential areas in the region and 
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has laid the foundation for a lot of multi-family residential development along these 

stations (Transit Corridors and TOD). 

Circulator Corridor. 
A circulator corridor functions at a much smaller scale, and in a closed loop. As 

the name suggests, it circulates within a large activity center, such as a university or a 

CBD, transporting people to points of interest within the area. It aids in the transportation 

of pedestrians and bikers in areas that are already well developed at higher densities, and 

are largely built at a pedestrian scale. This corridor is likely see higher densities as well 

as frequencies and reap maximum benefits of a compactly developed transit corridor in 

terms of environment and public health. A good example of a circulator line is the M-

Line Trolley that links the downtown Dallas Arts District with trendy retail areas of 

Uptown, where it connects to the larger regional DART network (Transit Corridors and 

TOD). 

 

Figure 4. Destination, Commuter and Circulator Corridor (Transit Corridors and TOD)                       
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MIXED-USE DEVELOPMENT IN TRANSIT-ORIENTED DEVELOPMENT 
Mixed-Use development has been an attractive option for markets, and today, is 

associated with almost every sustainable growth initiative and concept. Transit-Oriented 

Development, Smart Growth, Livable Communities, and Traditional Neighborhood 

development are some of the concepts where mixed-use development is considered a key 

component. Since this paper discusses the impacts mixed-use development can have on a 

corridor, it is important to understand what it means and how the concept was introduced 

and then re-introduced. 

As the name suggests, mixed-use development is any development, at a parcel or 

neighborhood scale that incorporates a mix of uses. While there are minute changes in 

different accepted definitions of mixed-use development, this definition presented at a 

conference in 2007, gives a clear understanding of the concept. 

“A mixed-use development is a real estate project with planned integration 

of some combination of retail, office, residential, hotel, recreation, or other 

functions. It is pedestrian-oriented and contains elements of a live-work-

play environment. It maximizes space usage, has amenities and 

architectural expression and tends to mitigate traffic andsprawl” 

(Clements, 2007). 

During the twentieth century, mixed-use development was commonly seen at 

major intersections and transit stops. With the introduction of zoning that aimed to 

segregate uses and increasing dependency automobile for transportation in the mid 

twentieth century, mixed-use developments stopped being developed. When urban decay 
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became an issue in the 1970’s and 1980’s and efforts at urban revitalization took shape, 

mixed-use was promoted as a favorable type of development. New develpments in urban 

areas aimed at higher densities that combined retail with employment or housing. 

Since then, several studies have been conducted to understand the impacts of 

mixed-use development on mode choice. When studying impacts of density and mixed 

use on mode choicem, Lawrence D. Frank and Gary Pivo’s showed that the 

“…relationships between employment density, population density, land-use mix, and 

SOV usage were found to be consistently negative for both work and shopping trips. The 

relationships between employment density, population density, land-use mix, and transit 

and walking were consistently positive for both work trips and shopping trips.” (Pivo, 

1994) Hence, it has also impacted environment and public health by reducing Vehicle 

Miles Traveled (VMT), increasing active modes of transportation. Social impacts of 

mixed-use development have also been discussed as it promotes Jane Jacobs’ idea of 

‘eyes on the street’, making it a safer environment for activity to take place. Cervero 

showed the benefits of MXD in relation to traffic congestion and mobility in four 

different ways: “…by reducing motorized travel; by spreading trips out more evenly 

throughout the day; by encouraging more workers to carpool and vanpool; and by 

allowing shared-use parking arrangements to be introduced.” (Cervero, Land Use Mixing 

and Suburban Mobility, 1988) A more recent study conducted on mixed-use 

developments and the impacts that the 7D variables have on trip generation has 

strengthened these findings. By studying mixed-use development in six different regions, 
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it concluded that “… an average of three out of 10 trips produced by and attracted to 

MXDs put no strain on the external street network and generated very few vehicle miles 

traveled” (Ewing R. G., 2011). 

Before the adoption of the TOD ordinance in Austin in 2004, the City Council 

created a Citizens Planning Committee that laid out goals for growth management in 

Austin. Two out of five principle goals stressed specifically on development and 

redevelopment of land for mixed-use and multi-use development supporting mobility 

networks. The importance of compact and dense mixed-use development has permeated 

to the City of Austin’s, as well as Cap Metro’s efforts at land use planning and transit-

oriented development. Currently, mixed-use development, both vertical and horizontal, 

has been common in the core urban areas and in the creation of “urban villages” in more 

suburban areas. The Domain, located at the northern end of the 803 line is a good 

example of horizontal mixed-use development, incorporating retail and housing. Second 

street and 5th Street Commons in downtown Austin are examples vertical MXD but with 

varying densities.  

 

Figure 5: The Domain, Austin (Cecchi, 2016) 
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Chapter 3: Successful Case Studies of Corridor TOD 

ROSSLYN-BALLSTON CORRIDOR: ARLINGTON, VIRGINIA 
In the 1960’s, when the Washington D.C. region was considering investing in a 

new rail line connecting Arlington to D. C’s urban core, the county and community 

lobbied to have a more expensive underground line running through an old commercial 

area instead of along a freeway which would completely bypass these communities. It is 

considered a success story of Corridor TOD due to the sharp increase it saw not just in 

ridership but also in population and employment in the area, the amount of mixed use 

development that took place, the increase in pedestrian and biking activity and finally, the 

amount of revenue it generated. The combined effort from all stakeholders involved 

made the process smoother, mainly because the plan represented the interests of all 

sections of the community. 

Planners envisioned this line consisting of 5 stations spanning 3 miles as an 

opportunity to revitalize the area with planned mixed-use high density development 

occurring immediately around stations and tapering off to the regular suburban pattern 

outside the radius of the sector plan. This pattern of development, called the bulls-eye 

pattern, has been adopted by most other TOD plans in the country, with varying sizes and 

radii. A station area plan or a sector plan was created for every station, per the function of 

each area within the context of the region. Ballston became the new downtown; Virginia 

square, a residential and cultural center with educational facilities; the Courthouse, a new 

government center; Clarendon: an urban village and Rosslyn became an office and 

business center. (Projects & Planning: Rosslyn-Ballston Corridor, n.d.) 
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Figure 6: Rosslyn-Ballston Corridor and the Bulls Eye Concept (Arlington County 

Government)    

Planners focused on creating mixed-use buildings and areas that combined 

residences, offices, retail areas and hotels, by creating stringent guidelines for 

development within designated areas that included appropriate height, density and mix of 

uses. Providing tax incentives to developers, expediting approvals, and permits, and 

reducing parking requirements for development that met these requirements further aided 

in rapid market changes within the area. “Missing middle” housing was encouraged in 

certain areas to create buffers between older housing stock and the new high density 

development. All these factors together encouraged both economic growth as well as 

preservation in the region. 

    As of 2013, the corridor produces 32.8 percent of the county’s tax revenue 

from real estate tax, even though it occupies only 7.6 percent of the total area. (Arlington, 

Virginia grows with Public Transit Plan, 2013) Employment has increased from about 
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30,000 to 100,000 total jobs and the number of housing units has increased from 10,000 

to over 29,000 since 1970. (Arlington, Virginia grows with Public Transit Plan, 2013) 

Despite this rapid development, the area managed to preserve the older single-family 

housing stock in the area. While VMT decreased considerably, walking increased six 

times and biking, three times. These indicators clearly show the immense difference TOD 

can bring about within a region.  

This example is also apt for this study because of the similarity in conditions. The 

801 Metro Rapid passes through similar destinations: Cultural and residential centers in 

the north, educational areas combined with government facilities in central region, 

downtown and the CBD toward the south, and finally the older South Congress retail 

areas at the end of the line. While central areas are growing rapidly, the northern and 

southern edges remain resistant to change due to the fear of gentrification. These areas 

are also much less conducive to pedestrian activity due to the highly auto-oriented 

development patterns and roadways. Strategies applied in this case study can be very 

useful to bring about similar results in Austin’s 801 Corridor. 
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Figure 7: Land Uses within the Corridor (Arlington, Virginia grows with Public Transit 

Plan, 2013) 

REDE INTEGRADA DE TRANSPORTE (RIT – INTEGRATED TRANSPORT NETWORK): 

CURITIBA, BRAZIL 

Curitiba, to the manage rapid growth it was experiencing, adopted a master plan 

for the city in 1966 that made concentrated effort to control land use and integrate it with 

the transportation network. It advocated for dense linear development along major 

“structural axes”, formed by major roadways. The main trunk lines of the new busway 

system, known as one the most efficient in the world, were planned along these axes and 

integrated with other feeder and express lines. 
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The Sistema Trinário, originally inspired by Ebenezeer Howard’s Garden city, 

consists of five trinary road corridors (the structural axes) that radiate outward from the 

center and then encircle the city. The road sections along these lines are unique, with 

outer lanes for automobiles and pedestrians, wider lanes composed of two one-way 

streets forming another ring, and an inner bi-directional lane reserved exclusively for the 

BRT. Figure 8 shows a cross-section of a typical trinary roadway. In 2007, RIT handled 

2.26 million trips per working day with a fleet of 2,200 buses that totaled 483,000 km of 

travel per day. Maximum peak load in the north–south axis was about 18,000 passengers 

per hour per direction (Luis Antonio Lindau). Allowing busses to operate with the same 

speed and efficiency benefits of rail, the design of the system contributed to its huge 

success. The trunk lines are integrated with other feeder routes at terminals as well as on-

street stops, without requiring payment at interchanges. The integrated, off-board 

payment systems made the busses fast and efficient in loading and unloading of 

passengers. 
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Figure 8: Trinary Road System Street Section (IPPUC, Brazil) 

The development around these stations followed the same bull’s eye pattern 

explained earlier, except that it was linear instead of radial. The densities were highest 

immediately surrounding the four central lanes with a mix of residential, commercial and 

office. Densities then tapered off outside of the outer lanes, with largely residential areas. 

Off-street parking is reported to be very expensive. The supply has not matched the 

growing demand caused by increasing car ownership in the city. This is also one of the 

reasons the area is primarily transit-oriented and transit-dependent. 

Curitiba’s bus system managed to create a shift between a good section of the 

population in the area that was previously auto-dependent. 28% of the systems riders 

reported a shift from automobile to transit (Curitiba, Brail - BRT Case Study). Use of 

pedestrian signals and creation of pedestrian streetscape has also made the experience 
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safer, reducing automobile dependency. It is important to note that, in Austin’s case, a 

very efficient bus system may be important to create a shift in travel behavior. Extending 

bus-only lanes and implementing signal prioritization can help make the 801 Rapid 

corridor a true BRT. Surrounding densities and perception of safety must be payed a lot 

of attention, especially in station areas outside of the urban core, where driveway 

interjections and unsafe, or uncomfortable, sidewalk conditions are common. 

“Curitiba’s busway system was a key tool in directing the growth of the 
city; this contrasts with experiences in other Brazilian cities where busways were 
a response to immediate problems of traffic congestion.” (Zimmerman, 2003) 
 

With Austin’s population surging, along with real-estate investments and 

employment opportunities, it is crucial to give the development a direction. Imagine 

Austin, recognizing this, has a well laid out framework to integrate transportation and 

land use. The concept of corridors and centers provides a push for high density 

development along with mass transit to support it.  

 

Figure 9: Development Around RIT Trunk Line (Dario Hidalgo)  
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Chapter 4: TOD along the 801 Rapid- Current Corridor Conditions  

Capital Metro Transportation Authority serves the Austin region with bus and rail 

services and has supported the City of Austin’s vision of an integrated land use and 

transportation network. It’s high capacity network consists of two Metro Rapid bus lines 

and one Metro Rail line. While the Metro Rail serves as a commuter corridor, 

transporting passengers from residential areas in the north to the employment centers in 

the south, such as the University of Texas campus and the Austin CBD, the two Metro 

Rapid busses run along some of the busiest thoroughfares in Austin connecting different 

neighborhoods and destinations along the way.  The 801 Rapid can be typified as a 

destination connecter, connecting some regional employment hubs, medical centers, and 

educational hubs with residential neighborhoods. With 21 stations, spanning 17 miles, it 

is the older and longer of the two Metro Rapids. Per Cap Metro’s estimates, population 

and employment within the station areas are expected to grow twofold (Capital Metro 

Transportation Authority), making it even more important identify and understand 

impacts that development can have in these areas.  

GEOGRAPHY 

Development within a half mile radii of every station was considered for this 

analysis. While some station areas form compact, continuous cluster areas, others are 

separated by larger distances that are not walk or bike-friendly. The corridor can be 

geographically divided into North, Central and South Austin. The North Austin corridor 
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is centered around North Lamar Blvd., extending from Tech Ridge to Brentwood; the 

Central Austin corridor is centered around Guadalupe Street (and Lavaca in some parts), 

extending from the Triangle to the Oltorf Station; and the South Austin corridor is 

centered around South Congress road continuing from SoCo station and terminating at 

Southpark Meadows. Stations in Central Austin are spaced closer together, with an 

average distance of 0.4 miles, but station in South and North Austin have larger 

distances, usually less than a mile but up to 3.5 miles at the terminal stations.  
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Figure 10: 801 Corridor 
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STATION TYPOLOGY 

The Cap Metro TOD priority tool (Capital Metro Transportation Authority) has 

divided the station areas based on expected development patterns, and the stage at which 

they are in the development process, in order to support targeted transit ridership. The 

four typologies are central core, regional hub, a TOD village, a nighborhood TOD and 

Special destination. The central core consists of stations within the CBD and UT Austin 

campus area: station areas showing the most urban characteristics in Austin. The station 

areas classified as Neighborhood TOD’s in the priority tool are the least dense station 

areas in the corridor, with less expected population and employment growth, compared to 

the Central Austin station areas. These have also been classified as “long-term” TOD’s. 

The central Austin station areas are, on the other hand, classified as “Ready” or 

“Arrived”, based on existing urban form and transit usage. 

Regional hubs are regionally important locations where major roadways and 

transit routes meet, and a high-density development pattern has been observed over the 

years. These are also regions that have the potential to support large population and 

employment growth, and where this increase is projected, and allow for densities and 

uses that are more aligned with those in the Central Core. 
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Figure 11: TOD Readiness Metric (Cap Metro, TOD Priority Tool) 

 

Figure 12: Capital Metro Station Typology (Capital Metro Transportation Authority) 
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Figure 13: Neighborhood TOD (Chinatown) vs. Central Core (Downtown Austin) 

(Google Maps, 2017) 

WHY THE CORRIDOR TOD APPROACH AND BRT ARE IDEAL FOR THE 801 CORRIDOR 

While population and employment projections show that the 801 Corridor will 

become a highly dense and urbanized corridor by 2035, it currently shows some suburban 

characteristics, especially in North and South Austin station areas. With auto-oriented 

strip malls and single-family neighborhoods, certain station areas characterized as “long-

term” TOD nodes, exhibit less all day long activity compared to those in Central Austin 

with high-density mixed-use development. Implementing TOD at a corridor scale to this 

line allows for the accommodation of different uses, characters, and densities, unlike 

nodal TOD which is less context-dependent and aims to capture more internal trips 

within the station area itself, and hence pushes for higher density and diversity. 

Observations from prior BRT implementations have shown that the station areas along 

BRT have smaller economic impacts, such as change in property values, and required 

minimum densities, compared to those of LRT or MRT (Zhang, 2009). This strengthens 
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the need for a corridor-wide analysis that, by casting a wider spatial net, could help 

capture subtler and far flung changes in land use and transportation caused due to the 

presence of a BRT line.  

Transit often grabs the largest market share of trips that are made over a distance 

of 2 to 8 miles in length (Seskin, 1995). With central Austin being the biggest destination, 

most station areas on the 801 line, are in that “sweet spot”. This makes it more important 

to understand the impacts seen at one node, due to changes taking place at other station 

areas in the context of the whole corridor. This study aims to take all these considerations 

into account by encompassing all the nodal station areas of the 801 line within the study 

area of this report. BRT has been more successful when viewed as a city shaping 

instrument than simply as a mobility instrument (Cervero, Bus Rapid Transit (BRT): An 

Efficient and Competitive Mode of Public Transport, 2013). Curitiba and Ottawa’s BRT 

systems are proof of this. Imagine Austin clearly demarcates the 801 Corridor as a 

“growth corridor” and if implemented well, can reap the same benefits from it that 

Curitiba and Ottawa did. 
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Figure 14: 801 Corridor Land Uses 
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Chapter 5: Envision Tomorrow: Theory and Applications 

Envision Tomorrow is essentially a scenario planning and analysis tool originally 

developed by Fregonese Associates in Portland, Oregon.  It uses demographics, land use, 

financial and economic data of a region to create different future scenarios at site, district 

and regional scales. Based on these characteristics and their analysis, it develops 

indicators that help planners analyze the effects of different kinds of development. It’s 

divided into two components: A GIS enabled map that allows user to paint different 

building and development types, and spreadsheets that contain inputs by the user and 

indicators that change based on manual inputs and the development types painted on the 

map.  

The spreadsheets also have three subcategories. The first type of spreadsheet is 

used to create building prototypes. These contain demographic, employment, financial 

and environmental attributes that will make up the entire composition of the building and 

when painted, will calculate the indicators based on these. The second spreadsheet 

contains regional inputs, based on regional data and have the option of creating 

development types, that are a mix of different building types within a painted area. It 

directly links to the GIS paint layer and develops indicators such as land use entropy, 

median income, and housing costs, etc. based on the area of development or building type 

painted. Different scenarios can be painted and compared with this spreadsheet.  The 

final plug is the extension tool, the MXD Trip Generation model in this case. This 

spreadsheet derives information from the scenario spreadsheet, and along with model 
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specific data derived from basic GIS operations, functions as another scenario 

spreadsheet, but more specific based on the results required. 

  

Figure 15: Components of Envision Tomorrow (Envision Tomorrow) 

THE MXD TRIP GENERATION APPLICATION 

The MXD Trip Generation model in Envision Tomorrow relies on information 

directly gleaned from the ET scenario spreadsheet for land use, population and 

employment data and information from parallelly run GIS operations that provide details 

of commute times, auto-shed, transit shed and walk shed for employment, as well as 

stops and intersection densities. Finally, a set of trip generation equations aid in using the 
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information generated by these operations to estimate trips generated and vehicle miles 

travelled. 

It incorporates a 7 D model based on innovative research done at the Universities 
of Texas and Utah. The 7 Ds are development Density, land use Diversity, 
pedestrian-oriented Design, Destination accessibility, Distance to transit, 
Development scale and Demographics” (Economic Analysis - Case Study of 
Urban Rail, Sustainable Places Project, 2014). 
 

The resulting indicators are a projection of walk trips, transit trips and vehicle 

trips generated in both scenarios along with a summary of transportation costs, mode 

shifts and other transportation-related infrastructure that can help estimate the impacts of 

planning land use development. The figure below is a summary of all the user aided 

inputs required to run the MXD model. The ‘behind the scenes’ process that uses these 

inputs to generate the indicators has been explained in the following section. 
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Figure 16: MXD Model User Inputs (Reid Ewing, 2012) 
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PROCESS OF CALCULATING RESULTS USED IN THE MODEL 

The MXD tool’s indicators include walk, transit and vehicle trips, VMT and 

transportation costs. To estimate these, it relies on three different trip generation models: 

the ITE trip generation model, (Trip Generation, 8th Edition, 2008) the 7D vehicle 

ownership model and Mixed Use Development model (Ewing R. G., 2011). The general 

steps involved in the calculations have been discussed below and a complete set of 

equations used in the model, as derived from the Mixed-Use Trip Generation Application 

have been included at the end of the report (Appendix B). Trip Generation model utilizes 

information about existing and scenario square footage of industrial, retail and office 

developments, and existing and scenario dwelling units of different household types, to 

calculate total vehicle trips generated by each land use type. 

1. These vehicle trips are then separated by purpose for each land use type. The 

three trip purpose types utilized are Home based Work, Non-Home Based, 

and Home Based Other. Information obtained from Nationwide Personal 

Transportation Survey and the National Highway Cooperative Research 

Program 365 report were utilized to determine trips by purpose for residential, 

retail and office purposes. 

2. The 7D Vehicle Ownership model is used to estimate vehicle ownership for 

single-family and multifamily households. A separate set of equations are 

used to estimate trips for different housing types.  



 
 

36 

3. Results obtained from all the above steps are utilized in the MXD Trip 

generation equations. A different set of equations, derive data from the above 

equations and utilize them to divide trips into different categories at site-

specific ratios. The different categories that the MXD trip generation 

equations divide site-specific trips are: 

i. Trip types by mode: One set of equations divide the total trips into 

walk, vehicle, and transit trips. 

ii. Internal and External Trips: Internal trips are those that are expected to 

begin and end within the boundaries of the MXD and external are the 

ones that take place to or from the MXD. Walk and Vehicle trips are 

divided into internal and external trips but transit trips are expressed 

only external trips. 

iii. Based on trips generated, vehicle ownership, and household 

information for different development types, vehicle miles travelled 

per dwelling unit are obtained. 

Though this study uses results directly produced by the model summary, it is 

possible to use different metrics such as trips per job or trips per capita from intermediary 

results calculated through the different steps in the model.  
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PREVIOUS APPLICATIONS 

The Center for Sustainable Development at the University of Texas at Austin 

carried out a two-part economic analysis for City of Austin’s Project Connect Initiative. 

The study relied primarily on Envision Tomorrow along with its MXD model and Fiscal 

Impact tools to measure the impacts of a proposed urban rail line in Austin. The first case 

study entailed the study of Austin’s core area and the Mueller area separately. Two 

scenarios were created for the central Austin area and the new Mueller development 

where the urban rail was proposed. The baseline year was 2010 which was the “no-build” 

scenario and high and low population projections for the year 2020 and 2030 made up the 

“build scenarios”. For accurate analysis in the MXD model, the study area was further 

subdivided into 7 sub-areas for which the build and no-build scenarios were run 

separately. 
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Figure 17: Case Study 1: Mueller and Core Sub-Districts (Economic Analysis - Case 

Study of Urban Rail, Sustainable Places Project, 2014) 

The details of scenarios for each sub-district have been described below: 

“1) 2020 low projection (based on current emerging projects)  

2) 2020 high projection (based on population and employment projection data 

from CAMPO for 2020, inclusive of current emerging projects)  

3) 2030 low projection (based on %70-80 population and employment projection 

data from CAMPO for 2030, inclusive of emerging projects), and  

4) 2030 high projection (based on population and employment projection data 

from CAMPO for 2030, inclusive of emerging projects).” (Economic Analysis - Case 

Study of Urban Rail, Sustainable Places Project, 2014) 

 

In this study, the parcels painted were based on an ‘attractiveness algorithm’. It 

took into consideration regulatory restrictions, CAMPO demographic and firmographic 

projections, design guidelines and view corridors, existing uses, and plans. (Core and 

Mueller: Redevelopment Attractiveness Map) Proposed projects, that were in some phase 

of the development process, were an additional consideration. Large projects that were 

expected to take longer time frames to complete were phased through the 2020 and 2030 

scenarios. Building prototypes applied were based on proposed projects taking place in 

the sub-districts. The same analysis was then replicated for the entire central corridor, 

which formed the second case study.  
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Though land use made a big impact on the results, the biggest difference in the 

two scenarios in the MXD application was due to the inclusion of the urban rail stops in 

the future scenarios. This was especially helpful in the Mueller scenario because the PUD 

had standards to meet following a Traffic Impact Assessment. Estimating the mode shift 

and reduction in VMT due to proposed urban rail stops in the stops would help the 

development actually meet the trip generation requirements set out. The technical report, 

geared more toward economic impacts, does not show detailed projections of trip 

generation, but does talk about savings caused due to the mode shift and reduction in 

pollutants. 

LIMITATIONS OF THE MXD MODEL 

1. The MXD tool does not consider the mode of transit when calculating impacts 

of Mixed-Use Development. Studies have shown that impacts on land use 

differ with the type of mass transit in question (Zhang, 2009). This study will 

not be able to take into account benefits or adverse impacts of BRT over a 

fixed-guideway transit option.  

2. The model is route agnostic and hence, the exact location of transit stops is 

overlooked (Reid Ewing, 2012). 

3. 960 acres is the largest study area that the MXD model can produce reliable 

results for. This limitation has been discussed in detail in the next chapter 

(Three Scale Approach).  
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Chapter 6: Methodology and Limitations 

METHODOLOGY  

To understand the impacts of Transit-Oriented Development, it is important to 

understand the current land use patterns and observe the impacts of building on parcels 

that are currently vacant. 

Delineating Boundaries 

Using the guidelines provided by the City of Austin TOD ordinance, TOD 

districts were identified around each of the stations along the 801 line. A half mile radius 

around each 801 station was used to demarcate the boundary of the corridor. Division of 

sub-corridors, for the second half of the study, was based on land area limitations, 960 

acres or less, of the MXD model. Major roadways, physical barriers such as rivers and 

gaps in station areas were other factors considered for the separation of sub-corridors. 

Data Collection for current and future conditions 

Using parcel-level land use, employment and population data provided by 

CAMPO for the year 2013, two scenarios were created in Envision Tomorrow. The TOD 

Priority tool created by Capital Metro for all station areas along 801 was used to 

understand what land use demand would be created in a station area by the year 2040, 

and paint the TOD scenario accordingly. 
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Scenarios 

 Two scenarios were created for this study: existing scenario and TOD scenario. 

While the existing scenario gives an idea of current land uses and land availability, the 

TOD scenario utilizes the vacant parcels for mixed-use development and measures the 

impact it will have on the community through various indicators in the Envision 

Tomorrow MXD model. The factors considered when painting vacant parcels have been 

explored in the following chapter. The horizon year remains 2013 for the TOD scenario. 

In this case, since the BRT stops and street network remain the same in both scenarios, 

because of which indicators are largely affected by the proposed land uses and the 

amount of mixed-use development. 

THREE SCALE APPROACH 

The biggest limitation of the MXD model is that the results become unreliable 

when the study area exceeds 960 acres. (Reid Ewing, 2012) To combat the unreliability 

of these results, and to tests its reliability at lower scales, this study was conducted at 

three scales: the corridor scale, sub-corridor scale and station area scale. The corridor 

scale approach, adopted to test the limitations of the model, analyzes the corridor as one 

whole MXD covering 7,898 acres of land. Being way over the area limits suggested for 

the model, the results produced at this scale were insignificant. A table showing the 

results from the corridor scale approach have also been added at the end of the report 

(Table 15). 
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The second part of the study was carried out at the sub-corridor scale. The entire 

corridor was divided into ten non-overlapping sub-corridors that met the area and land 

use limitations of the MXD model, and the scenarios from the first study were replicated. 

To test the reliability of these results, one sub-corridor (Oltorf- St. Edwards Sub-

corridor), was picked and further broken down into three sub-areas. The model was run 

separately for each sub-area and their aggregates were compared to the sub-corridor 

results. Both sets of results were similar, except for some over-estimation caused due to 

their proximity and the shared pool of jobs that they have access to. A table comparing 

the sub-corridor results with the aggregate results of the individual station areas has been 

provided at the end of the report (Table 16). This approach helped confirm the reliability 

of the tool, when run at the sub-corridor scale. Hence, the results produced at the sub-

corridor scale have been accepted and discussed as the most reliable. 

LIMITATIONS OF STUDY 

1. Land use patterns are the only component of TOD that this paper analyzes. 

Similar road networks are used in both scenarios. Hence, the impacts of TOD 

due to a more connected network have not been explored (Ewing R. G., 

2011). 

2. When calculating jobs accessible by auto or transit within a given time, 

Network Analyst contained within GIS does not account for traffic congestion 

and delays caused in using either mode. 
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3. When calculating job accessibility by transit, only the jobs accessible by 

routes that serve the corridor have been considered. This is done to narrow 

down the impacts to reflect potential changes to ridership only on the 801 

Rapid Line. 

4. Since Envision Tomorrow can compare scenarios at a given time and not over 

time, the results calculated will be more realistic at the per unit scale (e.g. per 

capita, per dwelling unit, etc.). 
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Chapter 7: Proposed Land Use Changes 

This study does not aim to propose a new land use plan, but seeks to observe and 

analyze the changes of TOD on vacant or undeveloped parcels. Therefore, the building 

prototypes used are only a tool to understand the impacts of similar development in these 

areas. As most of the station areas in the corridor, that contain non-negligible developable 

and vacant land, are designated as neighborhood TOD’s or TOD Villages, the maximum 

density allowed in the proposed development plan is five stories and the minimum 

density applied is duplexes or skinny-lot single family homes. The proposed development 

has been applied based on factors such as placement, typology, and surrounding land 

uses. These factors, along with the different types of proposed developments, have been 

explained in further detail. 

NEW TYPES OF DEVELOPMENT PAINTED IN THE TOD SCENARIO 

The new development types painted in the TOD scenario are a part of the 

Envision Tomorrow building prototypes. Envision Tomorrow allows a mix of building 

types to produce a development type for a large area. Because the scenario has been 

painted at the parcel level, each development type corresponds to a single building 

prototype. The prototypes used within the corridors have been described in brief. Detailed 

inputs of each can be found within the worksheet of each prototype. 

 Mixed-Use Residential (3 & 5 Story): Mixed-use residential development, 

as the name suggests, is a development type with dominant multifamily 
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residential units but incorporates a small percentage retail space, usually 

on the lower floors. Two types of residential mixed-use prototypes have 

been used in the development, one five stories high creating 93 units per 

acre and the other, three stories high creating 37 dwelling units per acre. 

These developments add both density and diversity to the area. 

 Neighborhood Mixed-Use (2 Story): Neighborhood mixed use is also 

dominantly multifamily residential (45%) but incorporates office as well 

as retail space at the street level. This is different from the other two 

mixed-use residential categories as it allows some form of home 

ownership whereas the previous categories are mostly renter-occupied. 

Though they do not add much in terms of density, they do score well in 

the benefits gained from multi-use buildings. 

 Mixed-Use Office (5 story): Mixed-use office development majorly 

contains office space with retail in the lower levels. This is the only 

mixed-use development type used that creates significant employment, i.e. 

312 jobs per acre. 

 Multifamily (2 and 6 story): Multifamily developments renter occupied 

buildings and there are two types of these proposed: two storied and six 

storied. Though these add to density and make housing affordable, they do 

not incorporate any other uses. These have been painted in areas where 
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housing demand exists but parcels are not located in a manner that can 

support retail or employment. 

 Duplexes and Townhomes: Duplexes and townhomes have been 

incorporated to form a buffer between high density development and 

existing low-density single family development. They create 16 – 21 

housing units per acre respectively and are appropriate for transition 

zones. They are two stories high and allow home ownership, but are also 

affordable. 

 Offices (Mid-rise and Low-rise): These are single-use office buildings 

creating 105 jobs  per acre and 68 jobs per acre respectively. 

 Main street commercial: Main street commercial has been proposed in 

very few areas. This is a medium density development creating about 42 

jobs per acre and is suitable on parcels located on thoroughfares that are 

probably too small for mixed-use development or unsuitable for 

residential development. 

 

FACTORS AFFECTING PROPOSED DEVELOPMENT: 

Zone 

The station areas, per the TOD ordinance, are divided into Gateway, Midway, and 

Transition zones, forming buffers measuring 400 feet, quarter mile and half mile from the 
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station respectively. While higher density (3-5 story) development is preferably located 

within the Gateway and Midway zones, low density development such as missing middle 

housing and low rise offices have been planned in the transition zone. 

Typology 

The density and type of development heavily depends on the station typology. 

Regional TOD’s and the central core are likely to have higher densities and more mix of 

uses. Neighborhood TOD’s will see lesser densities, especially in the Transition zones. 

Surrounding Land Uses and parcel sizes 

The placement of existing single family homes has been considered when 

planning for density and uses within the station area and zone. Density has been restricted 

to two (or three, in rare cases) stories on vacant land adjoining single family homes. On 

lots within subdivisions, land uses similar to adjacent lots has been applied. On street 

corners and lots facing main streets, that adjoin single family homes, townhomes or 

duplexes, low density neighborhood mixed use pattern has been applied. This has been 

applied considering design, privacy, traffic and safety issues that often arise with dense 

development adjoining single family housing. This is also practical because the parcel 

sizes are divided and designed to support that particular developments. Mixed-use and 

high density development can be better implemented in larger parcels, preferably an acre. 
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Population and Employment Projections 

The uses proposed in the new developments also depend on station area 

projections for population and employment. The new developments are introduced in 

proportion to the expected population or employment growth. Office and commercial 

mixed-use is painted in areas that show higher employment projections and neighborhood 

and multifamily development are painted in proportion to the expected growth in 

residents and households. 

MIXED-USE DEVELOPMENT AT THE STATION AREA SCALE 
The proposed land uses strive to incorporate mixed-use not only within a site, but 

also within a station area. Different types of developments have been proposed so as to 

bring diversity to the neighborhood and create more walkable destinations within a 

station area.  

Proposed land use changes on vacant parcels has been shown in Figures 19 to 

Figure 28. A total of 189 vacant acres were developed within the corridor, creating 

51,593 new jobs and housing for 15,492 new residents. The table below shows the 

development proposed within the corridor, in comparison to existing development 

patterns. 

 

Land Area Mix (Sq Ft) Existing 

 

Proposed 

 

Multifamily              49,563,419  16%              58,401,011  17% 
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Townhome                           -    0%                   466,636  0% 

Single Family              92,756,288  30%              91,537,651  27% 

Mobile Home                1,670,156  1%                1,670,156  0% 

Retail              56,388,040  18%              60,610,521  18% 

Office              24,183,719  8%              37,538,164  11% 

Industrial              26,260,882  8%              24,564,678  7% 

Public / Civic              33,988,763  11%              33,242,402  10% 

Educational              28,133,352  9%              28,133,352  8% 

Total            312,944,617               336,164,570    

Table 1: Land Area Mix: Existing vs. Proposed 
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Figure 18: Land Area Mix: Existing Vs. Proposed 

After applying these new developments, the results were analyzed in the Envision 

Tomorrow scenario builder as well as the MXD Travel Application at the corridor and 

sub-corridor levels. Figure 19 to Figure 28 show the proposed development at the sub-

corridor level. They remain the same at the corridor scale. Results from running the MXD 

model at the corridor scale, as well as from sub-corridor scale have been detailed in the 

following chapter. They provide a clear idea as to how incorporating denser mixed-use 
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development patterns within the corridor can affect factors such as mode choice, public 

health, environment, and affordability. 

 

Table 2: Sub-Corridor Division 

 

 

 

 

Sub-Corridor (North to South) Station Areas Incorporated 

Techridge Sub-Corridor TechRidge Station 

Chinatown to Rundberg Sub-Corridor Chinatown, Maesterson, Rundberg  

North Lamar and Crestview Sub-Corridor North Lamar station, Crestview 

Brentwood to Hyde Park Sub-Corridor  

UT and Downtown Sub-Corridor Dean Keeton, West Mall, Museum, 
Capitol, Austin History Center, Republic 
Square 

Auditorium Shores to Oltorf Auditorium Shores, SoCo, Oltorf 

Oltorf to St. Edwards Sub-Corridor Oltorf, St. Edwards 

South Congress Sub-Corridor South Congress Station 

Little Texas and Pleasant Hill Sub-Corridor Little Texas, Pleasant Hill 

Southpark Meadows Sub-Corridor Southpark Meadows 
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Figure 19: Tech Ridge Sub-Corridor 

 

 

 

 



 
 

53 

 

Figure 20:Chinatown to Rundberg Sub-Corridor 
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Figure 21: North Lamar and Crestview Sub-Corridor 
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Figure 22: Brentwood to Hyde Park Sub-corridor 
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Figure 23: UT Dean Keeton to Republic Square Station 
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Figure 24: Auditorium Shores- Oltorf Sub-Corridor 
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Figure 25:Oltorf-South Congress Sub-Corridor 
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Figure 26: South Congress Station Sub-Corridor 
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Figure 27: Little Texas- Pleasant Hill Sub-Corridor 
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Figure 28: Southpark Meadows Sub-Corridor 
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Chapter 8: Study Findings 

SUMMARY 
The impacts of density and mixed-use development on mode choice were clearly 

visible in the results that the MXD travel application yielded. An important factor to keep 

in mind while observing the impacts is that the road network has not changed in the TOD 

scenario. The number of intersections and their density remained the same and this may 

have contributed to the minimization of the impacts the development may have had, 

especially on walk and transit trips. Finally, a lot of these impacts can also be attributed 

to a change in density along with land use mix. Depending on the type and density of new 

development, in combination with the existing uses and road network, some sub-

corridors showed major changes in trips and transportation costs, while others showed 

little or no change. Despite the contrasting changes, when viewed as a whole, the analysis 

showed distinct changes between the existing and TOD scenarios in each set of 

indicators. 

The overall change observed, though minimal, was still significant due to the total 

acres being developed as a percentage of the entire corridor area: a mere 1.9 %. Within 

this area, total mixed-use development also increased from 2.4 to 3.5 percent of the total 

developed land area. The tables below provide a summary of the results, when 

aggregated to form the complete corridor (Table 3), as well as a summary of results for 

each sub-corridor (Table 4). While some of the larger and potentially impactful results 

noticed in each sub-corridor have been discussed in this section, tables with detailed 
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results have been attached at the end of the report (Appendix A: MXD Model Result 

Tables).  

Scenario/Indicator Exiting   TOD  

Walk Trips per Dwelling Unit 1.27  1.37 7% 
Transit Trips per Dwelling Unit 0.66  0.74 10% 
Vehicle Trips     
Total (MXD Method) 1446818.36  1509478.71  
Total per Dwelling Unit (MXD) 11.15  10.71 -4% 
Internal Trips: Mode Shift     
Walk 49081.68 24% 58791.71 26% 
Vehicle 157112.23 76% 163068.66 74% 

External Trips: Mode Shift     
Walk 60420.05 4% 69202.56 5% 
Transit 57482.91 4% 63200.02 4% 
Vehicle 1289706.13 92% 1346410.05 91% 

Residential Vehicle Miles Traveled (VMT)   
Internal 26844.81  26654.93  
External 1252431.45  1492489.16  
Total 1279276.26  1519144.09  
Total VMT per Capita 12.93160188  13.45305065 4% 
Traffic Accidents    
Crashes per Capita 0.01  0.02 4% 
Transportation Cost / Mo 869.58  831.51 -4% 

Table 3: Sub-Corridor Aggregate Summary Table 

Techridge 
Chinatown-
Rundberg 

North 
Lamar- 
Crestview 

Brentwood- 
Hyde Park 

UT & 
Downtown 

Walk Trips/DU 267% 10% 2% 4% 0% 
Transit 
trips/DU 111% 6% 9% 3% 0% 
Vehicle 
Trips/Du 
(MXD) -10% -5% -4% -3% 0% 
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Mode Split: 
Internal  
Walk 2% 11% 22% 26% 21% 24% 34% 36% 59% 59% 
Vehicle 98% 89% 78% 74% 79% 76% 66% 64% 41% 41% 
Mode Split: External  
Walk 2% 3% 5% 5% 5% 5% 6% 6% 12% 12% 
Transit 4% 4% 5% 5% 4% 4% 4% 4% 7% 7% 
Vehicle 95% 93% 91% 90% 91% 91% 90% 89% 80% 80% 
VMT /Capita 1% 3% 6% -5% 0% 
Crashes per 
Capita 17% 14% 9% -3% 0% 
Transport 
Cost/Mo -12% -2% -2% -3% 0% 

Auditorium 
Shores to 
Oltorf 

Oltorf to 
Edwards 

South 
Congress  

Little 
Texas- 
Pleasant 
Hill 

Southpark 
Meadows 

Walk Trips/DU 2% 0% -2% 18% 126% 
Transit 
trips/DU 3% 4% -3% 29% 30% 
Vehicle 
Trips/Du  -2% -1% -4% -5% -6% 
Mode Split: 
Internal  
Walk 30% 32% 19% 20% 11% 13% 16% 23% 3% 6% 
Vehicle 70% 68% 81% 80% 89% 87% 84% 77% 97% 94% 
Mode Split: 
External  
Walk 2% 3% 4% 4% 4% 4% 3% 3% 1% 1% 
Transit 3% 3% 4% 4% 4% 4% 3% 4% 3% 3% 
Vehicle 94% 94% 92% 92% 93% 93% 94% 93% 96% 96% 
VMT/ Capita -3% 2% 14% 13% -1% 
Crashes per 
Capita -1% 5% 8% 22% 10% 
Transportation 
Cost / Mo -2% 0% -11% 2% -8% 

Table 4: Individual Sub-Corridor Indicators (Percent Change) 
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WALK AND TRANSIT TRIP TRENDS 

Overall, shifts to active transportation and transit were visible in both external and 

internal trips, causing a slight decrease in automobile usage. Compared to the corridor-

scale study, the aggregate of the sub-corridor scale study seemed to show a steeper 

increase in walk and transit trips. Walk trips increased by 7% and transit trips increased 

by 10%. General trend noticeable in the results was a 3 to 6% increase in walk trips per 

dwelling unit. However, the changes were more significant in certain sub-corridors. It 

was interesting to note the change in the Techridge and Southpark Meadows station 

areas: an increase of 267% and 126%, respectively. The proposed mixed-use, high-

density development in Techridge was complemented by the existing uses. These mostly 

consist of medium-density multifamily housing developments, and contributed to the 

steep rise in walk and transit trips.  

 

Figure 29: Intersection Density 
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South Congress Station sub-corridor saw a fall in walk trips despite an increase in 

density, and the Oltorf-Edwards Sub-corridor showed no impact. This can be attributed to 

the lack of connectivity, forcing an increase in auto-trips instead of walk trips. These sub-

corridors also have lesser access to jobs and destinations within a walking distance. The 

proposed developments increase the overall density, but they are also spaced farther 

apart, failing to capture pedestrian traffic in between them. Other sub-corridors closer to 

the end of the line also seem to have seen a significant increase in walk trips. The 

Chinatown to Rundberg corridor and the Little Texas to Pleasant Hill corridor saw an 

increase of 30% each per dwelling unit. These results correlate with the density and 

diversity of proposed land uses in the station areas. Sub-corridors with higher diversity 

and density saw steeper increases in walk trips per dwelling unit. The corridor-wide 

analysis failed to show such important results. 

Transit trips exhibited the same trends as walk trips. Maximum change was 

noticeable in the edge sub-corridors with Tech Ridge seeing an increase of 111% transit 

trips per dwelling unit. Southpark Meadows sub-corridor and Little Texas- Pleasant Hill 

Sub-corridors showed a 30% increase, with other sub-corridors averaging an increase of 

5%. This was surprising to note because they have access to lesser jobs by transit in 30 

minutes, compared to more centrally located sub-corridors. 

VEHICLE TRIPS AND VMT 

All sub-corridors exhibited a decrease in vehicle trips per dwelling unit, with a 

median decrease of 4%. Techridge station, again, exhibited the biggest fall in vehicle 
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trips per dwelling unit: about 10%. However, vehicle trips were in contrast with 

residential VMT. Residential VMT reduced for centrally located sub-corridors but 

increased by a few percentage points per household, for sub-corridors located on the 

edges. This showed that while the number of vehicle trips decreased, the length of each 

home-based vehicle trip increased. This could possibly be an indication of a lack of job-

housing balance. An increase in housing with reduced access to jobs and amenities can be 

a cause for increased vehicle miles travelled. 

MODE SPLIT 

In the existing scenario, the mode split was automobile-dominated in the edge 

sub-corridors. This can be contributed to the large amount of undeveloped and under-

utilized land, single-family housing dominance and lack of pedestrian infrastructure. 

However, as evident from the changes in trips generated by different modes, a clear shift 

to walk trips and transit trips was visible in all sub-corridors, making the percentage of 

walk and transit trips more significant in the edge sub-corridors. Though the proposed 

development is negligible in Central Austin sub-corridors, mode split remains more 

balanced in these due to higher densities, diversity and intersection counts. The more 

significant and desirable changes were, again, visible at the edges due to the nature of 

proposed development.  

A minimum shift of 2%, and a maximum shift of 11% to active transportation was 

noted in areas where new development was proposed. Another trend visible was a higher 
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shift to active transportation methods among internal trips, compared to external trips. In 

the case of external trips, a maximum of 1% shift to transit and walk trips was seen. 

TRANSPORTATION COSTS 

Transportation costs, in both scenarios are least in the centrally located sub-

corridors and increase toward the end of the corridor. The least transportation costs are 

seen in the UT Dean Keeton to Republic Square sub-corridor but since there is no 

proposed development in the sub-corridor, there was also no change in costs. The highest 

transportation costs were seen in the edge sub-corridors which were also the areas that 

see maximum reduction in costs. The most significant reduction, of 12% (from 

$1022/month to $896/month), was seen in the tech-ridge station. South Congress station 

and Southpark Meadows also saw significant reductions. This could potentially be 

helpful to the population that presently chooses to live in these areas due to lower 

housing costs, compromising on access to downtown Austin, and the jobs and amenities 

it provides. Though more significant than at the corridor scale, changes in transportation 

costs, however, were not low enough to combat the projected increase in housing costs. 

DIFFERENCE IN RESULTS AT CORRIDOR AND SUB-CORRIDOR SCALE: 

The corridor wide analysis seemed to have severely underestimated the trip 

generation and VMT by all modes. The sub-corridor analyses and the aggregation of the 

results from them seem to reflect more desirable results, supported by the general 

literature regarding mixed-use development and the impacts on transit and active 



 
 

69 

transportation. As the mixed-use trip generation model specifies, the reasons for are the 

generally accepted walkability standards and the presence of major roads and physical 

barriers that hinder walkability. The 960-acre maximum for a mixed-use development 

was set based on the metrics used in the six-region study, as well as the upper bounds of a 

standard walk trip, generally accepted to be half a mile. The technical limitations in trip 

generation equations used in the model are based on these assumptions, and hence, make 

results unreliable for spatial units that do not conform to these guidelines (Reid Ewing, 

2012). Based on these factors, it is likely that the results produced by the sub-corridor 

analyses are comparatively more accurate. The reliability of these results was further 

confirmed by the results produced by the MXD model at the station area scale for the 

sample sub-corridor chosen as a test for reliability (Three Scale Approach).  
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Chapter 9: Summary of Findings and Conclusion  

The findings in this report not only help corroborate the general argument that 

denser, mixed use development, combined with an approach to transit-oriented 

development, has several positive impacts on regions in terms of pollution, public health, 

and congestion, but also specifically addresses five of the ten goals of Imagine Austin’s 

Growth Concept Map. The proposed land use pattern succeeds at: 

 Improving air quality and reducing greenhouse gas emissions 

 Increasing transit usage 

 Reducing vehicle miles traveled   

 Reducing per capita water consumption 

With growth in population and employment, overall indicators are bound to grow 

but when considered at the per capita or per household levels, the new pattern showed a 

marked positive difference. This is especially true when studying the impacts on smaller 

areas. As seen in areas with low intersection densities, the lack of connectivity when 

combined with higher land use densities can, in fact, have negative impacts. Decrease in 

use of active modes of transportation, higher VMT’s and dangerously high crash counts 

seen in some sub-corridors can be a direct result of this. 

The rise in median housing costs, one of the biggest drawbacks of this proposed 

land use pattern can be viewed as a direct result of the imbalance in housing and jobs. 

While the ratio between proposed jobs and housing, 3:1, tries to balance out the 

imbalance caused by the single-family housing dominated land use, the amount of rental 
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housing that has access to new jobs remains low. The slight increase in crashes per 

capita, can be combatted by a change in the street network, an aspect that is not in the 

scope of this report.  

Coming to the methodology and limitations, it was evident that studying the 

changes at a corridor scale produced results that were much less significant than at the 

sub-corridor scale. For most indicators, such as total walk trips, the results produced for 

the whole corridor were comparable to the results produced for each sub-corridor, 

making the overall change caused sue to the new land-use pattern seem conspicuously 

little. There is a possibility that the results were overestimated at the sub-corridor scale 

due to the shared jobs and housing that each sub-corridor has access to, and this was 

further compounded at the sub-area scale. In spite of these differences, results at the 

corridor scale were incomparably little and unrealistic for the population and area in 

question. 

In conclusion, though this approach may be a good start for a more sustainable 

future, infill development and redevelopment of older, less dense building stock will be 

necessary to fully benefit from mass transit and accommodate the increase in population 

and jobs that has been projected. 

IMPLICATIONS FOR LAND USE PLANNING AND DIRECTION FOR FURTHER STUDY 

Based on trends noticed in the results, pushing for high-density mixed-use 

developments seems produce best results in edge sub-corridors such as Techridge, North 

Lamar and Southpark meadows. These are also the areas where a lot of green field 
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development and redevelopment is likely to take place soon. Providing separate BRT 

lanes that can avoid the continuously increasing congestion can be a huge incentive for 

this population that is likely to choose transit over a personal vehicle. It can be profitable 

for transit-investment, and at the same time, be more equitable for residents and 

employees that choose to live farther away from Downtown Austin. 

This study also clearly indicates that the population and employment 

accommodated within this corridor with treatment of vacant parcels will not match the 

CAMPO population and employment projections for the area. A degree of redevelopment 

will be required to match those projections. It is likely that BRT investment along the 

corridor will create a push for redevelopment in older neighborhoods, such as Rundberg 

and Chinatown, with increase in service quality and frequency. Further study identifying 

areas that are likely to redevelop and their treatment will be required to get a complete 

understanding of potential impacts of Bus Rapid Transit in Austin. 
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Appendix A: MXD Model Result Tables 

Tech Ridge Sub-Corridor     

Walk Trips     

Internal 407.95  2736.97  

External 3540.66  6558.04  

Total 3948.61  9295.01  

Total per Dwelling Unit 0.28  1.03 267% 

     

Transit Trips     

External 7347.01  9537.05  

Total per Dwelling Unit 0.17  0.37 111% 

     

Vehicle Trips     

Internal 16027.88  21652.87  

External 198368.49  207629.07  

Total (MXD Method) 214396.37  229281.94  

Total (ITE Method) 225692.00 5% 248114.00 8% 

Total per Dwelling Unit (MXD) 11.14  10.01 -10% 

     

Internal Trips     

Walk 407.95 2% 2736.97 11% 

Vehicle 16027.88 98
% 

21652.87 89% 

Total 16435.83  24389.84 48% 

     

External Trips     

Walk 3540.66 2% 6558.04 3% 

Transit 7347.01 4% 9537.05 4% 

Vehicle 198368.49 95
% 

207629.07 93% 

Total 209256.17  223724.16 7% 
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Residential Vehicle Miles Traveled 
(VMT) 

Miles  Miles % 
Chang
e 

Internal 1241.45  1114.59  

External 31957.75  82569.34  

Total 33199.20  83683.93  

Total VMT per Capita 17.65  17.81 1% 

     

Traffic Accidents    % 
Reduct
ion 

Injury Crashes 13.35  33.56  

Fatal Crashes 0.14  0.26  

Total Crashes 27.71  80.69 191% 

Crashes per Capita 0.01  0.02 17% 

     

Public Health (Daily METs)     % 
Chang
e  

Walking 203570.79  479204.25  

Transit 421461.48  547092.76  

Total Daily METs 625032.27  1026297.01 64% 

Daily METs per Capita 332.28  218.46 -34% 

     

Affordability (Transportation)    % 
Reduct
ion 

Transportation Cost / Mo 1022.11  896.83 -12% 

     

Daily Air Pollutant Emissions (g/day)  (g/day)  

Volatile Organic Compounds (VOCs) 5700.08  14367.87 152% 

Carbon Monoxide (CO) 107729.93  271549.96 152% 

Carbon Dioxide (CO2) 16542333.7
5 

 41697605.96 152% 

Nitrogen Oxides (NOx) 12938.46  32613.39 152% 
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Particulate Matter 10 (PM10) 163.20  411.36 152% 

Particulate Matter 2.5 (PM2.5) 148.90  375.34 152% 

Oxides of Sulfur (SOx) 0.00  0.00 7% 

Total Organic Gases 7016.15  17685.24 152% 

Table 4: Individual Sub-Corridor Indicators (Percent Change) 

 

Chinatown to Rundberg Sub-Corridor 

Walk Trips 

Internal 8594.04 9966.65 

External 9144.23 10145.83 

Total 17738.27 20112.48 

Total per Dwelling Unit 1.45 1.60 10% 

Transit Trips 

External 9005.31 9671.32 

Total per Dwelling Unit 0.33 0.35 6% 

Vehicle Trips 

Internal 29943.85 28379.76 

External 172908.58 178116.43 

Total (MXD Method) 202852.43 206496.19 

Total (ITE Method) 229596.00 12% 236280.00 13% 

Total per Dwelling Unit (MXD) 10.64 10.12 -5% 

Internal Trips 

Walk 8594.04 22% 9966.65 26% 

Vehicle 29943.85 78% 28379.76 74% 

Total 38537.89 38346.42 0% 

External Trips 
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Walk 9144.23 5% 10145.83 5% 

Transit 9005.31 5% 9671.32 5% 

Vehicle 172908.58 91% 178116.43 90% 

Total 191058.11 197933.58 4% 

Residential Vehicle Miles Traveled 
(VMT) Miles 

% 
Change Miles % Change 

Internal 5393.58 5130.65 

External 140171.28 151167.26 

Total 145564.86 156297.91 

Total VMT per Capita 9.04 9.32 3% 

Traffic Accidents 
% 
Reduction 

Injury Crashes 114.37 121.55 

Fatal Crashes 1.18 1.02 

Total Crashes 237.27 281.28 19% 

Crashes per Capita 0.01 0.02 14% 

Public Health (Daily METs)  % Change  

Walking 914496.29 1036898.98 

Transit 516589.51 554795.50 

Total Daily METs 1431085.80 1591694.49 11% 

Daily METs per Capita 88.84 94.87 7% 

Affordability (Transportation) 
% 
Reduction 

Transportation Cost / Mo 719.39 706.63 -2% 

Daily Air Pollutant Emissions (g/day) (g/day) 
Volatile Organic Compounds 
(VOCs) 42947.83 46114.53 7% 

Carbon Monoxide (CO) 638473.66 685550.68 7% 
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Carbon Dioxide (CO2) 
109605864.
34 

117687513.
43 7% 

Nitrogen Oxides (NOx) 71565.43 76842.21 7% 

Particulate Matter 10 (PM10) 1293.05 1388.40 7% 

Particulate Matter 2.5 (PM2.5) 1180.83 1267.90 7% 

Oxides of Sulfur (SOx) 0.00 0.00 2% 

Total Organic Gases 53526.37 57473.07 7% 

Table 3: Chinatown- Rundberg Sub-Corridor 

 
 
North Lamar to Crestview Sub-Corridor 
Walk Trips 
Internal 6833.35 8202.68 
External 7960.15 8868.56 
Total 14793.50 17071.24 
Total per Dwelling Unit 1.41 1.44 2% 

Transit Trips 
External 6227.04 6698.96 
Total per Dwelling Unit 0.27 0.29 9% 

Vehicle Trips 
Internal 25083.25 25295.30 
External 150633.21 157084.50 
Total (MXD Method) 175716.46 182379.80 
Total (ITE Method) 196737.00 11% 206150.00 12% 
Total per Dwelling Unit (MXD) 11.27 10.82 -4% 

Internal Trips 
Walk 6833.35 21% 8202.68 24% 
Vehicle 25083.25 79% 25295.30 76% 
Total 31916.60 33497.98 5% 

External Trips 
Walk 7960.15 5% 8868.56 5% 
Transit 6227.04 4% 6698.96 4% 
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Vehicle 150633.21 91% 157084.50 91% 
Total 164820.40 172652.02 5% 

Residential Vehicle Miles Traveled 
(VMT) Miles 

% 
Change Miles 

% 
Change 

Internal 4426.33 4729.59 
External 115928.21 151562.90 
Total 120354.54 156292.49 
Total VMT per Capita 11.94 12.60 6% 

Traffic Accidents 

% 
Reductio
n 

Injury Crashes 71.59 91.29 
Fatal Crashes 0.74 0.86 
Total Crashes 148.53 199.29 34% 
Crashes per Capita 0.01 0.02 9% 

Public Health (Daily METs) 
 % 
Change  

Walking 762678.90 880107.69 
Transit 357214.00 384285.94 
Total Daily METs 1119892.90 1264393.63 13% 
Daily METs per Capita 111.06 101.97 -8% 

Affordability (Transportation) 

% 
Reductio
n 

Transportation Cost / Mo 775.94 757.83 -2% 

Daily Air Pollutant Emissions (g/day) (g/day) 
Volatile Organic Compounds 
(VOCs) 35509.71 46112.92 30% 
Carbon Monoxide (CO) 527896.64 685526.89 30% 

Carbon Dioxide (CO2) 
90623262.3
9 

117683436.5
1 30% 

Nitrogen Oxides (NOx) 59171.04 76839.54 30% 
Particulate Matter 10 (PM10) 1069.11 1388.35 30% 
Particulate Matter 2.5 (PM2.5) 976.32 1267.86 30% 
Oxides of Sulfur (SOx) 0.00 0.00 4% 
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Total Organic Gases 44256.16 57471.07 30% 

Table 4: North Lamar- Crestview Sub-Corridor 

 

 Brentwood to Hyde Park Sub-Corridor 

Walk Trips 

Internal 6602.56 8161.6 

External 6980.97 8165.8 

Total 13583.54 16327.4 

Total per Dwelling Unit 1.20 1.3 4% 

Transit Trips 

External 5104.87 5773.0 

Total per Dwelling Unit 0.41 0.4 3% 

Vehicle Trips 

Internal 12837.29 14656.1 

External 108345.31 118205.4 

Total (MXD Method) 121182.60 132861.6 

Total (ITE Method) 139871.00 13% 154962.0 14% 

Total per Dwelling Unit (MXD) 10.75 10.5 -3% 

Internal Trips 

Walk 6602.56 34% 8161.6 36% 

Vehicle 12837.29 66% 14656.1 64% 

Total 19439.85 22817.8 17% 

External Trips 

Walk 6980.97 6% 8165.8 6% 

Transit 5104.87 4% 5773.0 4% 

Vehicle 108345.31 90% 118205.4 89% 
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Total 120431.15 132144.2 10% 

Residential Vehicle Miles Traveled 
(VMT) Miles 

% 
Change Miles % Change 

Internal 3140.90 3738.8 

External 237079.31 285991.3 

Total 240220.20 289730.1 

Total VMT per Capita 19.90 18.8 -5% 

Traffic Accidents 
% 
Reduction 

Injury Crashes 85.69 105.4 

Fatal Crashes 0.88 1.1 

Total Crashes 177.77 220.8 24% 

Crashes per Capita 0.01 0.0 -3% 

Public Health (Daily METs)  % Change  

Walking 700299.15 841759.7 

Transit 292840.64 331170.3 

Total Daily METs 993139.79 1172930.0 18% 

Daily METs per Capita 82.29 76.2 -7% 

Affordability (Transportation) 
% 
Reduction 

Transportation Cost / Mo 792.67 766.4 -3% 

Daily Air Pollutant Emissions (g/day) (g/day) 
Volatile Organic Compounds 
(VOCs) 70875.11 85482.6 21% 

Carbon Monoxide (CO) 1053648.54 1270807.7 21% 

Carbon Dioxide (CO2) 
180878417.
06 

218157844
.6 21% 

Nitrogen Oxides (NOx) 118101.67 142442.7 21% 

Particulate Matter 10 (PM10) 2133.88 2573.7 21% 
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Particulate Matter 2.5 (PM2.5) 1948.68 2350.3 21% 

Oxides of Sulfur (SOx) 0.00 0.0 10% 

Total Organic Gases 88332.48 106538.0 21% 

Table 5: Brentwood-Hyde Park Sub-Corridor  

 

UT Dean Keeton to Republic Square 

Walk Trips 

Internal 13472.3 13472.3 

External 17405.9 17405.9 

Total 30878.2 30878.2 

Total per Dwelling Unit 2.0 2.0 0% 

Transit Trips 

External 10580.1 10580.1 

Total per Dwelling Unit 0.8 0.8 0% 

Vehicle Trips 

Internal 9406.7 9406.7 

External 113646.9 113646.9 

Total (MXD Method) 123053.6 123053.6 

Total (ITE Method) 164512.0 25% 164512.0 25% 

Total per Dwelling Unit (MXD) 8.7 8.7 0% 

Internal Trips 

Walk 13472.3 59% 13472.3 59% 

Vehicle 9406.7 41% 9406.7 41% 

Total 22879.0 22879.0 0% 

External Trips 

Walk 17405.9 12% 17405.9 12% 
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Transit 10580.1 7% 10580.1 7% 

Vehicle 113646.9 80% 113646.9 80% 

Total 141633.0 141633.0 0% 

Residential Vehicle Miles 
Traveled (VMT) Miles 

% 
Chang
e Miles 

% 
Change 

Internal 2244.1 2244.1 

External 248145.6 248145.6 

Total 250389.7 250389.7 

Total VMT per Capita 8.8 8.8 0% 

Traffic Accidents 

% 
Reductio
n 

Injury Crashes 203.0 203.0 

Fatal Crashes 2.1 2.1 

Total Crashes 421.2 421.2 0% 

Crashes per Capita 0.0 0.0 0% 

Public Health (Daily METs) 
 % 
Change  

Walking 1591926.7 1591926.7 

Transit 606930.1 606930.1 

Total Daily METs 2198856.8 2198856.8 0% 

Daily METs per Capita 76.9 76.9 0% 

Affordability (Transportation) 

% 
Reductio
n 

Transportation Cost / Mo 651.2 651.2 0% 

Daily Air Pollutant Emissions (g/day) (g/day) 

Volatile Organic Compounds 73875.6 73875.6 0% 
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(VOCs) 

Carbon Monoxide (CO) 1098254.0 1098254.0 0% 

Carbon Dioxide (CO2) 188535772.6 
188535772.
6 0% 

Nitrogen Oxides (NOx) 123101.4 123101.4 0% 

Particulate Matter 10 (PM10) 2224.2 2224.2 0% 

Particulate Matter 2.5 (PM2.5) 2031.2 2031.2 0% 

Oxides of Sulfur (SOx) 0.0 0.0 0% 

Total Organic Gases 92072.0 92072.0 0% 

Table 6: UT Dean Keeton- Republic Square Sub-Corridor  

 

Auditorium Shores-Oltorf Sub-Corridor 

Walk Trips 

Internal 4299.3 4908.5 

External 2294.9 2546.2 

Total 6594.2 7454.7 

Total per Dwelling Unit 1.0 1.0 2% 

Transit Trips 

External 2928.0 3160.9 

Total per Dwelling Unit 0.3 0.3 3% 

Vehicle Trips 

Internal 9809.2 10553.7 

External 86971.5 90898.8 

Total (MXD Method) 96780.8 101452.4 

Total (ITE Method) 106303.0 9% 112068.0 9% 

Total per Dwelling Unit (MXD) 11.5 11.3 -2% 

Internal Trips 
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Walk 4299.3 30% 4908.5 32% 

Vehicle 9809.2 70% 10553.7 68% 

Total 14108.6 15462.2 10% 

External Trips 

Walk 2294.9 2% 2546.2 3% 

Transit 2928.0 3% 3160.9 3% 

Vehicle 86971.5 94% 90898.8 94% 

Total 92194.4 96605.8 5% 

Residential Vehicle Miles Traveled 
(VMT) Miles 

% 
Change Miles 

% 
Change 

Internal 2214.7 2445.8 

External 212253.2 240358.5 

Total 214467.9 242804.3 

Total VMT per Capita 27.7 26.9 -3% 

Traffic Accidents 

% 
Reductio
n 

Injury Crashes 54.9 62.8 

Fatal Crashes 0.6 0.6 

Total Crashes 114.0 131.1 15% 

Crashes per Capita 0.0 0.0 -1% 

Public Health (Daily METs) 
% 
Change 

Walking 339965.8 384325.5 

Transit 167964.2 181326.2 

Total Daily METs 507930.0 565651.7 11% 

Daily METs per Capita 65.6 62.7 -4% 

Affordability (Transportation) % 
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Reductio
n 

Transportation Cost / Mo 986.2 962.6 -2% 

Daily Air Pollutant Emissions (g/day) (g/day) 
Volatile Organic Compounds 
(VOCs) 63277.1 71637.5 13% 

Carbon Monoxide (CO) 940694.3 1064982.6 13% 

Carbon Dioxide (CO2) 161487716.0 182824126.1 13% 

Nitrogen Oxides (NOx) 105440.8 119372.1 13% 

Particulate Matter 10 (PM10) 1905.1 2156.8 13% 

Particulate Matter 2.5 (PM2.5) 1739.8 1969.6 13% 

Oxides of Sulfur (SOx) 0.0 0.0 5% 

Total Organic Gases 78863.0 89282.7 13% 

Table 7: Auditorium Shores- Oltorf Sub-Corridor  

 

Oltorf- Edwards Sub-corridor Existing  TOD %Change 

Walk Trips 

Internal 3192.9 3305.32 

External 4016.5 4153.13 

Total 7209.4 7458.45 

Total per Dwelling Unit 1.1 1.07 0% 

Transit Trips 

External 3341.4 3470.10 

Total per Dwelling Unit 0.3 0.30 4% 

Vehicle Trips 

Internal 13312.3 13110.31 

External 86790.9 89057.15 

Total (MXD Method) 100103.2 102167.46 
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Total (ITE Method) 110654.0 10% 113096.00 10% 

Total per Dwelling Unit (MXD) 11.4 11.29 -1% 

Internal Trips 

Walk 3192.9 19% 3305.32 20% 

Vehicle 13312.3 81% 13110.31 80% 

Total 16505.2 16415.63 -1% 

External Trips 

Walk 4016.5 4% 4153.13 4% 

Transit 3341.4 4% 3470.10 4% 

Vehicle 86790.9 92% 89057.15 92% 

Total 94148.8 96680.37 3% 

Residential Vehicle Miles (VMT) Miles 
%Chang
e Miles 

% 
Change 

Internal 2411.3 2320.19 

External 116931.3 122678.15 

Total 119342.6 124998.34 

Total VMT per Capita 13.5 13.79 2% 

Traffic Accidents 
% 
Change 

Injury Crashes 62.7 65.20 

Fatal Crashes 0.6 0.64 

Total Crashes 130.0 139.85 8% 

Crashes per Capita 0.0 0.02 5% 

Public Health (Daily METs) 
% 
Change 

Walking 371682.0 384520.14 

Transit 191679.8 199062.07 

Total Daily METs 563361.8 583582.21 4% 
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Daily METs per Capita 63.8 64.37 1% 

Transportation Cost / Mo 775.5 778.52 0% 

Daily Air Pollutant Emissions (g/day) (g/day) 
Volatile Organic Compounds 
(VOCs) 35211.1 36879.80 5% 

Carbon Monoxide (CO) 523458.0 548265.04 5% 

Carbon Dioxide (CO2) 
89861311.
3 

94119903.5
1 5% 

Nitrogen Oxides (NOx) 58673.5 61454.09 5% 

Particulate Matter 10 (PM10) 1060.1 1110.36 5% 

Particulate Matter 2.5 (PM2.5) 968.1 1013.99 5% 

Oxides of Sulfur (SOx) 0.0 0.00 2% 

Total Organic Gases 43884.0 45963.73 5% 

Table 8: Oltorf- Edwards Sub-Corridor 

 

South Congress Station Sub-Corridor 

Walk Trips 

Internal 1015.8 1266.6 

External 3661.0 3799.8 

Total 4676.8 5066.5 

Total per Dwelling Unit 1.3 1.2 -2% 

Transit Trips 

External 3787.1 3691.2 

Total per Dwelling Unit 0.2 0.2 -3% 

Vehicle Trips 

Internal 8087.0 8768.4 

External 91955.1 93316.9 
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Total (MXD Method) 100042.1 102085.3 

Total (ITE Method) 108506.0 8% 110843.0 8% 

Total per Dwelling Unit (MXD) 11.1 10.7 -4% 

Internal Trips 

Walk 1015.8 11% 1266.6 13% 

Vehicle 8087.0 89% 8768.4 87% 

Total 9102.8 10035.1 10% 

External Trips 

Walk 3661.0 4% 3799.8 4% 

Transit 3787.1 4% 3691.2 4% 

Vehicle 91955.1 93% 93316.9 93% 

Total 99403.2 100807.9 1% 

Residential Vehicle Miles Traveled 
(VMT) Miles 

% 
Change Miles 

% 
Change 

Internal 435.8 624.4 

External 14772.0 21300.2 

Total 15207.8 21924.6 

Total VMT per Capita 7.8 8.8 14% 

Traffic Accidents 
% 
Change 

Injury Crashes 13.9 19.2 

Fatal Crashes 0.1 0.2 

Total Crashes 28.8 39.4 37% 

Crashes per Capita 0.0 0.0 8% 

Public Health (Daily METs) 
% 
Change 

Walking 241113.7 261202.4 

Transit 217245.7 211746.6 
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Total Daily METs 458359.4 472949.0 3% 

Daily METs per Capita 234.3 190.4 -19% 

Affordability (Transportation) 
% 
Change 

Transportation Cost / Mo 910.1 814.4 -11% 

Daily Air Pollutant Emissions (g/day) (g/day) 

Volatile Organic Compounds (VOCs) 4487.0 6468.7 44% 

Carbon Monoxide (CO) 66704.3 96165.4 44% 

Carbon Dioxide (CO2) 
11450997.
1 

16508548.
8 44% 

Nitrogen Oxides (NOx) 7476.8 10779.0 44% 

Particulate Matter 10 (PM10) 135.1 194.8 44% 

Particulate Matter 2.5 (PM2.5) 123.4 177.9 44% 

Oxides of Sulfur (SOx) 0.0 0.0 2% 

Total Organic Gases 5592.2 8062.0 44% 

Table 9: South Congress Station Sub-Corridor  

 
Little Texas to Pleasant Hill Sub-Corridor  

Walk Trips     

Internal 4344.51  6112.37  

External 4223.60  5845.04  

Total 8568.10  11957.41  

Total per Dwelling Unit 0.93  1.09 18% 

     

Transit Trips     

External 5262.67  6275.99  

Total per Dwelling Unit 0.20  0.26 29% 

     

Vehicle Trips     
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Internal 23124.07  20441.13  

External 145961.1
5 

 162798.48  

Total (MXD Method) 169085.2
2 

 183239.60  

Total (ITE Method) 182916.0
0 

8% 201473.00 9% 

Total per Dwelling Unit (MXD) 11.52  11.00 -5% 

     

Internal Trips     

Walk 4344.51 16% 6112.37 23% 

Vehicle 23124.07 84% 20441.13 77% 

Total 27468.57  26553.50 -3% 

     

External Trips     

Walk 4223.60 3% 5845.04 3% 

Transit 5262.67 3% 6275.99 4% 

Vehicle 145961.1
5 

94% 162798.48 93% 

Total 155447.4
3 

 174919.50 13% 

     

Residential Vehicle Miles Traveled 
(VMT) 

Miles % 
Change 

Miles % Change 

Internal 4910.00  3838.32  

External 123272.6
2 

 173403.13  

Total 128182.6
3 

 177241.45  

Total VMT per Capita 12.93  14.65 13% 

     

Traffic Accidents   % 
Reduction 

Injury Crashes 70.37  93.42  

Fatal Crashes 0.73  0.78  

Total Crashes 145.99  216.54 48% 
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Crashes per Capita 0.01  0.02 22% 

     

Public Health (Daily METs)   % Change 

Walking 441728.5
9 

 616464.16  

Transit 301893.3
1 

 360022.03  

Total Daily METs 743621.9
0 

 976486.20 31% 

Daily METs per Capita 75.03  80.73 8% 

     

Affordability (Transportation)   % 
Reduction 

Transportation Cost / Mo 787.63  804.67 2% 

     

Daily Air Pollutant Emissions (g/day)  (g/day)  

Volatile Organic Compounds 
(VOCs) 

37819.32  52293.75 38% 

Carbon Monoxide (CO) 562232.0
3 

 777412.73 38% 

Carbon Dioxide (CO2) 96517574
.9 

 133457357.
89 

38% 

Nitrogen Oxides (NOx) 63019.63  87138.87 38% 

Particulate Matter 10 (PM10) 1138.65  1574.44 38% 

Particulate Matter 2.5 (PM2.5) 1039.83  1437.79 38% 

Oxides of Sulfur (SOx) 0.00  0.00 8% 

Total Organic Gases 47134.66  65174.31 38% 

Table 10: Little Texas- Pleasant Hill Sub-Corridor 
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Southpark Meadows Sub-Corridor 

Walk Trips 

Internal 318.95 658.66 

External 1192.05 1714.25 

Total 1511.01 2372.91 

Total per Dwelling Unit 0.29 0.65 126% 

Transit Trips 

External 3899.39 4341.28 

Total per Dwelling Unit 0.14 0.19 30% 

Vehicle Trips 

Internal 9480.65 10804.34 

External 
134124.9
6 135656.47 

Total (MXD Method) 
143605.6
0 146460.81 2% 

Total (ITE Method) 
149016.0
0 4% 153175.00 4% 

Total per Dwelling Unit (MXD) 13.60 12.73 -6% 

Internal Trips 

Walk 318.95 3% 658.66 6% 

Vehicle 9480.65 97% 10804.34 94% 

Total 9799.60 11463.00 17% 

External Trips 

Walk 1192.05 1% 1714.25 1% 

Transit 3899.39 3% 4341.28 3% 

Vehicle 
134124.9
6 96% 135656.47 96% 

Total 
139216.4
0 141712.00 2% 
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Residential Vehicle Miles Traveled 
(VMT) Miles 

% 
Change Miles % Change 

Internal 426.64 468.55 

External 11920.16 15312.72 

Total 12346.80 15781.28 

Total VMT per Capita 20.56 20.25 -1% 

Traffic Accidents 
% 
Reduction 

Injury Crashes 4.26 5.48 

Fatal Crashes 0.04 0.05 

Total Crashes 8.85 12.64 43% 

Crashes per Capita 0.01 0.02 10% 

Public Health (Daily METs) % Change 

Walking 77899.94 122335.18 

Transit 
223688.5
2 249037.65 

Total Daily METs 
301588.4
6 371372.83 23% 

Daily METs per Capita 502.10 476.56 -5% 

Affordability (Transportation) 
% 
Reduction 

Transportation Cost / Mo 1275.08 1176.17 -8% 

Daily Air Pollutant Emissions (g/day) (g/day) 

Volatile Organic Compounds (VOCs) 3642.87 4656.19 28% 

Carbon Monoxide (CO) 54155.54 69219.78 28% 

Carbon Dioxide (CO2) 
9296760.
59 

11882818.
29 28% 

Nitrogen Oxides (NOx) 6070.20 7758.73 28% 

Particulate Matter 10 (PM10) 109.68 140.19 28% 

Particulate Matter 2.5 (PM2.5) 100.16 128.02 28% 
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Oxides of Sulfur (SOx) 0.00 0.00 2% 

Total Organic Gases 4540.14 5803.05 28% 

Table 11: Southpark Meadows Sub-Corridor  
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Sub-Corridor Aggregate Summary Table 
Walk Trips 
Internal 49081.68 58791.71 
External 60420.05 69202.56 
Total 109501.73 127994.27 
Total per Dwelling Unit 1.27 1.36 7% 

Transit Trips 
External 57482.91 63200.02 
Total per Dwelling Unit 0.67 0.73 10% 

Vehicle Trips 
Internal 157112.23 163068.66 
External 1289706.13 1346410.05 
Total (MXD Method) 1446818.36 1509478.71 
Total per Dwelling Unit (MXD) 11.15 10.71 -4% 

Internal Trips 
Walk 49081.68 24% 58791.71 26% 
Vehicle 157112.23 76% 163068.66 74% 
Total 206193.91 221860.37 

External Trips 
Walk 60420.05 4% 69202.56 5% 
Transit 57482.91 4% 63200.02 4% 
Vehicle 1289706.13 92% 1346410.05 91% 
Total 1407609.09 1478812.63 

Residential Vehicle Miles Traveled (VMT) 
Internal 26844.81 26654.93 
External 1252431.45 1492489.16 
Total 1279276.26 1519144.09 
Total VMT per Capita 12.93160188 13.45305065 4% 

Traffic Accidents 
Injury Crashes 694.13 800.91 
Fatal Crashes 7.16 7.60 
Total Crashes 1440.09 1742.77 
Crashes per Capita 0.01 0.02 4% 
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Affordability (Transportation) 
Transportation Cost / Mo 869.58 831.51 -4% 

Table 12: Sub-Corridor Aggregate Summary Table   
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Whole Corridor Results 
Walk Trips 
Internal 7903.1 9939.2   2,036.17  
External 36412.0 37930.8   1,518.83  
Total 44315.1 47870.1 
Total per Dwelling Unit 0.3 0.3 5% 

Transit Trips 
External 20678.6 23134.6 
Total per Dwelling Unit 0.1 0.1 10% 

Vehicle Trips 
Internal 225993.0 228250.0 

External 1004487.0 
1056722.
0 

Total (MXD Method) 1230479.0 
1284972.
0 

Total (ITE Method) 1295473.0 5% 
1355977.
0 5% 

Total per Dwelling Unit (MXD) 11.0 11.0 -1% 

Internal Trips 
Walk 7903.1 3% 9939.2 4% 
Vehicle 225992.6 97% 228250.4 96% 
Total 233895.7 238189.6 2% 

External Trips 
Walk 36412.0 3% 37931.0 3% 
Transit 20679.0 2% 23135.0 2% 

Vehicle 1004487.0 95% 
1056722.
0 95% 

Total 1061577.0 
1117787.
0 5% 

Residential Vehicle Miles Traveled 
(VMT)  Miles   Miles   % Change  
Internal 143387.0 144946.0 

External 3235480.0 
3539853.
0 

Total 3378866.0 3684799.
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0 
Total VMT per Capita 34.2 32.6 -5% 

Traffic Accidents  %  
Injury Crashes 410.8 455.1 
Fatal Crashes 31.3 31.9 
Total Crashes 1361.2 1582.8 16% 
Crashes per Capita 0.0 0.0 2% 

Public Health (Daily METs) 

 % 
Chan
ge  

Walking 2284663.2 2467941.2 
Transit 1186229.3 1327113.9 
Total Daily METs 3470892.5 3795055.0 9% 
Daily METs per Capita 35.1 33.6 -4% 

Affordability (Transportation) 

% 
Chan
ge 

Transportation Cost / Mo 817.0 816.7 0% 

Daily Air Pollutant Emissions  (g/day)   (g/day)  
Volatile Organic Compounds (VOCs) 580122.0 632648.0 9% 
Carbon Monoxide (CO) 10964227.0 11956960.0 9% 

Carbon Dioxide (CO2) 
1683604234
.0 

1836042768
.0 9% 

Nitrogen Oxides (NOx) 1316813.0 1436042.0 9% 
Particulate Matter 10 (PM10) 16609.0 18113.0 9% 
Particulate Matter 2.5 (PM2.5) 15155.0 16527.0 9% 
Oxides of Sulfur (SOx) 0.0 0.0 4% 
Total Organic Gases 714066.0 778720.0 9% 

Table 13: Whole Corridor Results 
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 Oltorf- Edwards Sub-corridor 
Aggregate Table for Sub-
Areas 

Walk Trips 

Internal 3192.9 3305.32 
2673.4
8 

2802.1
7 

External 4016.5 4153.13 
4336.5
1 

4515.5
2 

Total 7209.4 7458.45 7010 
7317.6
8 

Total per Dwelling 
Unit 1.1 1.07 0% 1.03 1.04 1% 
Transit Trips 

External 3341.4 3470.10 
4278.6
5 

4420.5
3 

Total per Dwelling 
Unit 0.3 0.30 4% 0.36 0.37 3% 
Vehicle Trips 

Internal 13312.3 13110.31 
11806.
5 11966 

External 86790.9 89057.15 
11662
9 

11909
3 

Total (MXD Method) 
100103.
2 

102167.4
6 

12843
5 

13105
9 

Total per DU (MXD) 11.4 11.29 
-
1% 14.57 14.48 

-
1% 

Internal Trips 

Walk 3192.9 
19
% 3305.32 

20
% 

2673.4
8 

18
% 

2802.1
7 

19
% 

Vehicle 13312.3 
81
% 13110.31 

80
% 

11806.
5 

82
% 11966 

81
% 

Total 16505.2 16415.63 
-
1% 14480 

14768.
1 2% 

External Trips 

Walk 4016.5 4% 4153.13   3% 
4515.5
2 4% 

Transit 3341.4 4% 3470.10 4% 
4278.6
5 3% 

4420.5
3 3% 

Vehicle 86790.9 
92
% 89057.15 

92
% 

11662
9 

93
% 

11909
3 

93
% 

Total 94148.8 96680.37 3% 
12524
4 

12802
9 2% 
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Residential Vehicle Miles Traveled (VMT) 

Internal 2411.3 2320.19 
1537.5
2 

1476.2
8 

External 
116931.
3 

122678.1
5 

12541
4 

13121
9 

Total 
119342.
6 

124998.3
4 

12695
2 

13269
5 

Total VMT per Capita 13.5 13.79 2% 14.38 14.63 2% 
Traffic Accidents 

Injury Crashes 62.7 65.20 
62.655
8 

65.007
8 

Fatal Crashes 0.6 0.64 0.6462 
0.6391
3 

Total Crashes 130.0 139.85 8% 129.99 138.7 7% 

Crashes per Capita 0.0 0.02 5% 
0.0147
3 

0.0153
1 4% 

Public Health (Daily METs) 

Walking 371682 384520 
36140
1 

37726
3 

Transit 191679 199062 
24544
5 

25358
4 

Total Daily METs 563361 583582 4% 
60684
5 

63084
7 4% 

Daily METs per 
Capita 63 64 1% 68 69 1% 
Affordability 
Transportation Cost/ 
Mo 775.5 778.52 0% 

830.15
8 828 0% 

Table 14: Oltorf-Edwards Sub-Corridor vs. Station Area Aggregate   
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Appendix B: MXD Tool Equations 

ITE TRIP GENERATION EQUATIONS 

(Institute of Transportation Engineers, 2008) 
 Equation  Variables  
Single Family 

Residential (ITE Code 210)  
Ln (T) = 0.92 * Ln 

(X) + 2.71  
T = number of daily 

vehicle trips  
X = number of 

dwelling units in MXD  
Townhomes (ITE 

Code 230)  
Ln (T) = 0.87 * Ln 

(X) + 2.46  
T = number of daily 

vehicle trips  
X = number of 

dwelling units in MXD  
Multi-Family 

Residential (ITE Code 220)  
T = 6.06 * X + 

123.56  
T = number of daily 

vehicle trips  
X = number of 

dwelling units in MXD  
Mobile Home (ITE 

Code 240)  
T = 3.52 * X + 

277.51  
T = number of daily 

vehicle trips  
X = number of 

dwelling units in MXD  
Retail (ITE Code 

820)  
Ln (T) = 0.65 * Ln 

(X) + 5.83  
T = number of daily 

vehicle trips  
X = 1,000 square 

feet of gross leasable area in 
MXD  

Office (ITE Code 
710)  

Ln (T) = 0.77 * Ln 
(X) + 3.65  

T = number of daily 
vehicle trips  

X = 1,000 square 
feet of gross leasable area in 
MXD  

Industrial (ITE Code 
130)  

T = 6.96 * X  T = number of daily 
vehicle trips  

X = 1,000 square 
feet of gross leasable area in 
MXD  

Table 15: ITE Trip Generation Equations 
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7D HOUSEHOLD VEHICLE OWNERSHIP MODEL EQUATIONS 

1. Vehicle Ownership for Single Family Households  

 

Ln (V) = -1.42478 + [0.33331 * Ln (HHSIZE)] + [0.220001 * Ln (SFINCOME)] 

+ [-0.09165 * Ln (INTDEN)] + [-0.01382 * Ln (EMP30T)]  

 

V = vehicles  

HHSIZE = single family household size  

SFINCOME = single family median household income (modified to 1982 

consumer price index)  

INTDEN = intersection density within the MXD  

EMP30T = employment within a 30 minute transit commute  

 

2. Vehicle Ownership for Other (Multifamily) Households  

 

Ln (V) = -2.27444 + [0.390903 * Ln (OHHSIZE)] + [0.315116 * Ln 

(OINCOME)] + [-0.1513 * Ln (INTDEN1)] + [-0.02201 * Ln (TMILE)]  

 

V = vehicles  

OHHSIZE = “other” household size  

OINCOME = “other” median household income (modified to 1982 consumer 

price index)  

INTDEN1 = intersection density within a one mile buffer from every separate 

“other” household  
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TMILE = transit stops within a quarter mile buffer from every separate “other” 

household 

 

Trip Rates by Purpose for each Land Use: 

 
Land 

Use  
HBW  HBO  NHB  

Reside
ntial  

25%  75%  0%  

Retail  5%  45%  50%  
Office 

/ Industrial  
65%  5%  30%  

Table 16: Trip Rates by Purpose 

(Institute of Transportation Engineers, 2008) (Trip Generation Handbook, 2nd 

Edition, 2004) 

Example Equations from the MXD Trip Generation Model 

The MXD trip generation model uses a varied set of equations for every mode, 

trip type and land use. While the complete set of equations can be found in the report, 

(Ewing R. G., 2011)The equations below are an example set for some types of trips and 

are provided for the basic understanding of the process.  

1. Internal Share of Total Trips - HBW  

Ln (P) / [1 + Ln (P)] = -1.75 + [0.389 * Ln (JOBPOP)] – [1.33 * Ln 

(HHSIZE)] – [0.99 * Ln (VEHCAP)]  

 

P = percentage of HBW internal share of total trips 

JOBPOP = proportion of employees in study are to population of study area  
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HHSIZE = single family household size in the MXD  

VEHCAP = vehicles per capita in the MXD 3.  

 

2. Internal Share of Total Trips - HBO  

 

Ln (P) / [1 + Ln (P)] = -2.43 + [0.486 * Ln (AREA)] + [0.399 * Ln (JOBPOP)] 

+ [0.385 * Ln (INTDEN)] – [0.867 * Ln (HHSIZE)] – [0.59 * Ln (VEHCAP)]  

 

P = percentage of HBO internal share of total trips  

AREA = area in square miles of the MXD  

JOBPOP = proportion of employees in study area to population of study area  

INTDEN = intersection density in the MXD  

HHSIZE = single family household size in the MXD  

VEHCAP = vehicles per capita in the MXD  

 

3. Internal Share of Total Trips - NHB  

 

Ln (P) / [1 + Ln (P)] = -5.32 + [0.208 * Ln (EMP)] + [0.468 * Ln (AREA)] + 

[0.638 * Ln (INTDEN)] – [0.237 * Ln (HHSIZE)] – [0.163 * Ln (VEHCAP)]  

 

P = percentage of NHB internal share of total trips  

EMP = employees in study area  

AREA = area in square miles of the MXD  

INTDEN = intersection density in the MXD  
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HHSIZE = single family household size in the MXD  

VEHCAP = vehicles per capita in the MXD  

 

(Ewing R. G., 2011) 

 

The following set of equations is an example of trip length calculations for 

external vehicle trips.  

 

1. External Automobile Trip Length - HBW  

 

L = 6.54 + [1.07 * Ln (AREA)] – [0.298 * Ln (JOBPOP)] – [1.19 * Ln 

(EMP30A)] + [2.76 * Ln (HHSIZE)] + [2.76 * Ln (VPC)]  

 

L = external automobile trip length for HBW trips of the MXD  

AREA = area in square miles of the MXD  

JOBPOP = proportion of employees in study area to population of study area  

EMP30A = employees within a 30- minute automobile commute as a portion of 

the employees in the region  

HHSIZE = single family household size in the MXD  

VEHCAP = vehicles per capita in the MXD  

External Automobile Trip Length - HBO  

 

L = 4.33 – [0.356 * Ln (JOBPOP)] – [0.697 * Ln (EMP20A)] + [0.772 * Ln 

(HHSIZE)] + [1.48 * Ln (VEHCAP)]  
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L = external automobile trip length for HBO trips of the MXD  

JOBPOP = proportion of employees in study area to population of study area  

EMP20A = employees within a 20- minute automobile commute as a portion of 

the employees in the region  

HHSIZE = single family household size in the MXD  

VEHCAP = vehicles per capita in the MXD  

 

2. External Automobile Trip Length - NHB  

 

L = 8.99 – [0.282 * Ln (JOBPOP)] – [0.832 * Ln (INTDEN)] – [0.823 * Ln 

(EMP20A)] + [0.52 * Ln (HHSIZE)] + [1.06 * Ln (VEHCAP)]  

 

L = external automobile trip length for NHB trips of the MXD  

JOBPOP = proportion of employees in study area to population of study area  

INTDEN = intersection density in the MXD  

EMP20A = employees within a 20- minute automobile commute as a portion of 

the employees in the region  

HHSIZE = single family household size in the MXD  

VEHCAP = vehicles per capita in the MXD 

(Ewing R. G., 2011) 
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