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Abstract 

The Institute of Transportation Engineers (ITE) guidelines serve as the most widely used reference 

for trip and parking generation estimates of any new development in the U.S. However, recent 

empirical studies question the efficacy of ITE guidelines in forecasting trip and parking generation 

in transit-oriented developments (TODs). Following the methodology of seven national TODs 

across the U.S, this study focuses on Dallas (TX), as a more auto-oriented American city, to 

explore the trip and parking generation at Mockingbird TOD as compared to the ITE guidelines. 

We find that with the exception of Station Park in Salt Lake City (which is really a TAD rather 

than TOD), the Mockingbird TOD has the lowest walk mode share (13.6%), the lowest bike mode 

share (0.22%), the lowest bus transit mode share (1.09%) and by far the lowest rail transit mode 

share (5.9%) of all other seven TODs. Similarly, the Mockingbird TOD also ranks first in terms 

of the driving mode share with about 80% of all its daily trips generated by driving. This is almost 

twice as many driving trips as the average of the other six TODs. This is possibly as auto-oriented 

as a TOD could be as auto-trips account for about 80% of its trips mostly because it is located in 

an auto-oriented region where more than 96% of the commuting trips are done by automobile. 

Still, the total auto trip generation rate in Mockingbird is about 12% lower than the ITE estimates. 

Similarly, while the parking supply in Mockingbird TOD is less than 48% of the recommended 

ITE supply rate, its peak parking occupancy is only about 55% of the TOD supply 
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1. Introduction 

 

The Institute of Transportation Engineers (ITE) Trip and Parking Generation Manuals are 

transportation planning “bibles” widely used by transportation planners, engineers and developers 

to estimate the impacts of proposed developments on an area’s transportation system. The data 

utilized by the ITE manual has been collected from different types of existing developments and 

are used to generate average rates and statistically fitted equations to estimate trip and parking 

generation values.  

While the ITE guidelines are the most widely used source of information for trip and parking 

generation estimates of new developments in the U.S, recent empirical evidence from seven 

national TODs question the efficiency of their forecasting rates when it comes to TOD sites. This 

is possibly due to the fact that TODs typically exhibit a diverse range of land use compositions 

such as multifamily housing, commercial and office uses with relatively higher public transit mode 

share and fewer auto-trips and with opportunities for trip chaining. These characteristics make the 

estimation of trip and parking generation more complicated as compared to the conventional 

suburban developments which are mostly used for ITE estimates (Ewing et al., 2017).  

A series of recent trip and parking generation studies for seven national TODs consistently 

report significantly lower vehicle trip generation rates as compared to the ITE manual. They also 

conclude that the peak parking demand in these TODs could be, on average, as low as a half of 

ITE predicted rates. The seven TODs are Redmond in Seattle; Rhode Island Row in Washington 

DC.; Fruitvale Village in San Francisco; Englewood in Denver; Wilshire/Vermont in Los Angeles; 

Orenco Station in Portland and Station Park TAD (transit-adjacent development) in Salt Lake City 

(Ewing et al., 2017; Ewing et al, 2019). While these TODs are geographically distributed all 

around the country, they have one feature in common. They are located in the regions with 

successful transit systems and relatively higher transit ridership. It is still unclear whether and to 

what extent trip and parking generation rates of a TOD in a more auto-oriented region with a less 

complete transit system would follow similar patterns as these seven TODs.  

This study seeks to address this gap by exploring trip and parking generation in Mockingbird 

Station TOD in Dallas, TX. Dallas county is recognized as one of the most car-oriented regions in 

the U.S with auto-trips accounting for more than 95 percent of its residents’ commute mode share 

(4). This study asks how many fewer vehicle trips are generated at Mockingbird Station and how 

much less parking is demanded comparing to ITE manuals. The findings are also integrated with 

our previous seven station-area developments and show that TODs create significantly less 

demand for parking and driving than conventional suburban developments do ( Ewing et al., 2017).  

We limit our sample (case) of TODs in DFW to one site that meets eight criteria: 1) Dense (with 

multi-story buildings), 2) Mixed use (with residential, retail, entertainment, and some-time office 

uses in the same development), 3) Pedestrian-friendly (with streets built for pedestrians as well as 

autos and transit), 4) Adjacent to transit (literally abutting and hence integrally related to transit), 

5) Built after a high-quality transit line was constructed or proposed (and hence with a parking 
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supply that reflects the availability of high quality transit), 6) Fully developed or nearly so, 7) Self-

contained in terms of parking, and 8) Developed under a master development plan. The site is 

Mockingbird Station TOD in Dallas (opened in 2001), the best TOD in the region and one that 

demonstrates DART TOD guidelines. 

 Two types of trip and parking data has been collected in this study: (1) full counts of all persons 

and vehicles entering and exiting the buildings that make up the TODs, (2) parking inventory and 

occupancy surveys of all off-street parking accessory to the commercial and residential uses of the 

TODs. Data was collected between 7:30 am and 9:00 pm on a clement weekday. Parking 

occupancy counts were conducted even later to capture peak residential parking demand.  

We developed a specific data collection plan and protocols based on our previous experiences 

(Ewing et al., 2017; Tian et al. 2017). The intent (of this approach) was to develop an accurate 

measure of total trip generation associated with the commercial and residential uses, as well as 

parking utilization data that provide a picture of the parking demand throughout the survey day. 

 

2. Literature Review 
 

Optimizing the use of lands around transit station has been receiving significant attentions in 

recent decades. Research shows multifamily housing, retail, commercial and office are the most 

efficient land uses in such places (Tian et al. 2017). In places where these compact and mixed-use 

developments are combined with having high-quality walking environments and are adjacent to 

transit, they generally are defined as TODs.  Transit-oriented developments (TODs) are organized 

to promote transit ridership; however, they are generally assumed to generate higher demand for 

parking and larger park-and-ride lots. Contrary to conventional suburban developments, non-auto 

trips have a remarkable share of the total trip generation in suburban TODs. Since TODs are 

designated to be pedestrian-friendly environments providing mixed-use development, making 

balance between parking lots and parking demand can be complicated (Ewing et al. 2017).  

The framework of this study originated from the widely studied impacts of built environment 

attribute on trip and parking demands. In travel studies, the effects of built environment on travel 

demand are addressed as D variables. Pioneer studies stated that development density, street design 

and land use diversity are among the most significant built environment attributes that influence 

travel behavior (Cervero and Kockelman 1997). Later, destination accessibility and distance to 

transit were included in the list of D variables (Ewing and Cervero 2001). Demand management 

(parking management) and demographics are other introduced D variables. (Ewing et al. 2019).  

Density, diversity and design could influence travel behavior through reducing car ownership 

and vehicle miles travelled (VMT) (Zhou and Kockelman, 2008), and consequently results in more 

walking and transit riding due to shorter distance to destinations and better access to transit stations 

in dense developments (Ewing and Cervero, 2010; Frank et al. 2007; Cervero 2002; Ewing et al. 
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2009). Destination accessibility often identifies the distance to jobs and major destinations; it 

influences car ownership and car dependency in urban and suburban developments (Ewing and 

Cervero 2010). TODs are development types that meet all D variables; they feature dense and 

diverse land uses, greater street design connectivity, and higher destination accessibility and in 

proximity to transit stations. This is how TODs affect travel behavior, mode choices and vehicle 

trip/parking generation.  

The existing literature lacks studies in terms of trip and parking generation in TODs. Previous 

research mainly explores vehicle trip generation (Cervero and Arrington 2008; Zamir et al. 2014) 

and parking demand at multifamily development near transit (Cervero et al., 2010; Rowe et al., 

2011; Serafin et al. 2010).   

 

2.1 TODs and Travel Behavior 

 

TODs are planned to  create  dense, mixed-use and pedestrian friendly community developments, 

which are located in a walking distance from a transit station (Calthorpe, 1993). Urban planners 

have implemented TOD as a strategy to reduce vehicle trips, encourage walking and increase the 

share of environment friendly transit mode (Calthorpe and Mack 1989). Additionally, it is stated 

that TOD could decrease car dependency in metropolitan areas (Newman and Kenworthy 1999). 

At the regional scale, a successful TOD will contribute in other benefits such as reducing the 

greenhouse gas emission, increasing the land property values near the stations, providing jobs for 

households, decreasing the infrastructure costs and enhancing public health due to more available 

walking/biking options (Center for Transit-Oriented Development (CTOD) 2011). The principles 

of TOD’s theory have been tested by several empirical evidences in various geographical areas.  

    Literature points to the impacts of built environment attributes of developments around the 

transit stations on individuals’ travel behavior to understand to what extend TODs are successful 

in reducing car trips and encouraging active travel mode and public transit ridership (Cervero et 

al. 2004; Renne and Ewing 2013; Cervero and Arrington 2008).To recognize the effectiveness of 

TODs on reducing vehicle trips and shifting to sustainable trip modes, the changes in travel 

patterns are investigated by comparing the residents of TOD with non-TOD areas (e.g., 

Kamruzzaman et al. 2016; Nasri and Zhang 2014). Results from a longitudinal survey (2007-2008) 

in Baltimore and Washington DC indicate that people who reside in TODs are more likely to 

reduce their vehicle trips comparing to residents of non-TOD settings (Nasri and Zhang 2014). 

Hale 2014, states that the share of non-driving travel modes including public transit, walking and 

biking in TOD areas is more than 50 % which is considerably higher than non-TOD areas. Results 

from a survey study in Washington DC area by Venigalla and Faghri (2015), indicate that the trip 

shares by walking, biking and transit are substantially higher in TOD zones. Simultaneously, non-

TOD zones have higher rates of vehicle mode. The driving mode share within non-TOD zones is 

observed to be 45% higher than the TOD zones. 
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TOD strategies have been adopted in developing countries as well as the U.S and European 

cities to manage transportation related issues. Accordingly, metropolitan areas in developing 

countries seem to follow similar trends in terms of individuals’ travel behavior in TODs. In a study 

in Shanghai city, China, Chen et al. (2017)  examined the reduction of personal vehicle kilometer 

travelled (VKT) in TOD and non-TOD neighborhoods. They noticed that while non-TOD residents 

are two times more interested in using private cars for commuting trips, rail transit and non-

motorized trips of TOD residents are two times greater than non-TOD residents.  

Multiple studies focused on the built environmental indicators that differentiate between travel 

mode shares in TODs and non-TODs. Park et al.  (2018) investigated the relationship between 

various travel outcomes and the environmental factors of eight TODs in the U.S. metropolitan 

areas. Findings show that job accessibility, land use diversity and street design network in rail 

station areas dramatically reduce vehicle trips. In a study by Olaru and Curtis (2015), the effects 

of transit accessibility are examined to understand how TODs led residents to decrease their 

vehicle trips in Perth, Western Australia. They find that proximity to transit facilities is the most 

important determinant for walking, biking and transit ridership in TOD precincts.  

Other studies aimed to focus on TOD typologies in order to enhance the efficiency of supporting 

policies. Utilizing from built environment criteria (density, design, diversity and transit access) in 

different sets of TODs in Brisbane, Australia, Kamruzzaman et al. (2014) identifies four TOD 

clusters including residential TODs, activity center TODs, potential TODs and TODs non-

suitability. They state that while residents of residential TODs and activity center TODs are more 

likely to use public transit and active transport, non-TOD clusters are more interested in driving 

private vehicles.  

2.2 Trip and Parking Generation at TODs 

 

Few studies explored the difference between actual vehicle trip generation in TODs and what is 

forecasted by official manuals. The study of 17 TODs in five U.S. metropolitan areas (Cervero 

and Arrington 2008) indicated that the rate of vehicle trips per dwelling units are 44 % fewer than 

what has been estimated by the ITE manual. The ITE Trip Generation Manual, which is considered 

as a standard guidebook for local traffic impacts, is basically determined by data extracted from 

suburban areas with large parking lots, low density and sprawling land uses. Hence, the ITE 

Manual suffers from the “suburb bias” (Walters, Bochner, and Ewing 2013). In a recent study, 

Clifton et al., (2015) aimed to adjust the vehicle trip rates derived from the ITE’s Trip Generation 

Handbook in Portland, Oregon. Results show that vehicle trip rates suggested by the ITE are 

greater than actual observed trips.  

Similarly, empirical studies sought to quantify parking generation in TOD areas. Research 

suggests that vehicle ownership could be lower in compact areas near transit stations (Boarnet, 

2011), which consequently affects the parking demand (Ding and Cao, 2019; Zamir et al. 2014, 

Cervero and Arrington 2008). Although the relationship between parking availability and vehicle 
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ownership in residential areas is widely studied (Chatman 2013; Guo 2013), there is little evidence 

on the actual parking demand in TODs. Results from a study by Cervero et al., (2010), confirm 

that the parking generation in multi-family housing complexes near rail stations is 25-30% lower 

than the actual supply and ITE suggested rates. The ITE Parking Generation Manual calculates the 

parking supply based on the data from the suburban sites, and assumes the same rate for transit-

served and non-transit-served areas (Institute of Transportation Engineers (ITE), 2010).  

Scant literature also pays attention to the parking generation rates in TODs, and particularly in 

comparison to the ITE guideline. A series of recent studies by Ewing and his colleagues focused 

on trip and parking generation on TODs in seven American cities. They found that, in almost all 

of the TOD case studies, trip and parking generation is roughly half or less of what has been 

recommended by ITE ( Ewing et al. 2017; Tian et al. 2017; Ewing et al. 2019). These studies 

compared actual vehicle trip and parking demand records to the two ITE Manuals. The results 

from the cited studies reveal that in almost all TOD case studies, trip and parking generation is 

roughly half or less of what has been recommended by ITE. The next section provides more 

detailed information on the methodology and findings of these six studies since they serve as the 

foundation for our research on trip and parking generation in Mockingbird TOD, Dallas, TX. 

 

2.3 Six Previous TOD Trip and Generation Studies 

A series of recent studies by Ewing and his colleagues focused on trip and parking generation on 

TODs in seven American cities including: 1) Redmond TOD at Seattle Region, 2) Rhode Island 

Row TOD at Washington, D.C. Region, 3) Fruitvale Village TOD at San Francisco Region, 4) 

Englewood TOD at Denver Region 5) Wilshire/Vermont TOD, Los Angeles Region and 6) Orenco 

TOD at Portland and 7) Station Park TAD. The following statements summarize their findings 

specifically for each TOD: 

- Trip generation at Redmond TOD is only about 37 percent of the vehicle trips estimated 

by the ITE Trip Generation Manual. The demand for residential parking supply is only 

59.5 percent of the ITE manual while, the commercial parking demand is about 27 percent 

of ITE’s suggestions.  

- In Rhode Island Row TOD, the vehicle trips are 34.7 percent of the ITE’s Trip Generation 

estimation, and the peak of residential parking demand is about 54.3 percent of the TOD 

supply. 

- Vehicle trip generation at Fruitvale TOD is over half of the ITE suggestion which 

indicated a higher rate of trip generation compared to the other case studies. However, the 

aggregate peak parking demand at Fruitvale TOD is only 19 percent of the ITE manual.  



9 

 

 

9 

 

- Vehicle trip generation at Englewood TOD is about 69.8 percent of the ITE rates and the 

overall parking demand in peak hours is about 45.8 percent of the ITE guideline.  

- The Wilshire/Vermont TOD trip generation is about 43 percent of ITE suggested rates. 

The peak of parking demand for residential was about 55 percent of ITE manual and the 

aggregate peak parking was 33 percent of ITEs manual. 

- In Orenco Station TOD, trip generation rate is more than half of the ITE trip rates (57.2 

percent) while the aggregated peak parking demand is about 41.8 percent of the ITE 

parking guideline.  

- Station Park is the only non-TOD case study and is included as a TAD (transit adjacent 

development) in this series of studies. The trip generation rate at this TAD was about 74.5 

percent of the ITE trip generation manual which is the highest of all other case studies. The 

TAD peak parking demand for residential units is about 82.9 percent of the supply (the 

highest rate of residential peak parking demand) and the aggregate peak parking demand 

is about 35.5 percent of the ITE guideline.  

 

Utilizing the theoretical framework of these case studies as some of the best examples of TOD’s 

norm across the U.S, this study seeks to explore the parking and trip generation in Mockingbird 

TOD in Dallas, Texas. It is important to note that these seven TODs are located in regions with 

successful transit systems and relatively higher transit ridership. A high-quality transit system 

could be one of the possible reasons behind the substantially lower trip generation rates and 

parking demands in these TODs. There is still little to no empirical evidence on whether, and to 

what extent, the trip and parking generation in more auto-oriented regions follow similar trends. 

The main contribution of this study is to address this gap by focusing on Dallas as a more car-

oriented region. Mockingbird Station in Dallas is one of the pioneering TOD projects in the U.S 

and unlike previous case studies in places like Portland and Washington, D.C., the Dallas region 

is substantially more auto-dependent. If TOD works in Dallas, it should work everywhere. 

 

3. Methodology 
 

This study seeks to measure trip and parking generation at Mockingbird TOD in Dallas, Texas. 

More specifically, this study aims to determine how many fewer vehicle trips are generated and 

how much less parking is required at the Mockingbird TOD, than the ITE guideline would suggest. 

We also provide a comparison of our findings to the previous findings from seven other TODs trip 

and parking generation studies across the nation (Ewing et al., 2017).  

According to ITE (Institute of Transportation Engineers (ITE), 2004, pp. 5-7), TODs are 

defined as mixed-use and compact developments located near transit station and designed as 
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walkable environments. The previous seven studies on TOD trip and parking generation used the 

following criteria for the case study selection (Ewing et al. 2017) 

 

(1) Moderately dense (multi-story development) 

(2) Mixed use (residential, retail, entertainment, and office uses in the same development) 

(3) Walking-friendly (streets and routes designed for pedestrians as well as vehicles and 

transit) 

(4) Adjacent to transit (abutting and hence integrally connected to the transit station) 

(5) Developed after a high-quality transit line was built or proposed in the master plan  

(6) Fully (or nearly) developed  

(7) With dedicated parking lots and spaces  

(8) Developed based on a master plan 

Since, we intended to measure parking demand, the parking lots or garages must be dedicated 

to the TOD site. There may be better examples of TOD in downtown areas around the country, but 

they share public parking lots and garages with uses outside TODs so we cannot obtain precise 

parking generation estimates for these TODs. 

 

In the process of the case study selection, we listed several cases of the self-contained TODs in 

Dallas–Fort Worth–Arlington (Texas) metropolitan area. We used a multi-step approach to 

identify the best case studies in the region. First, we listed the TODs in the area based on the 

aforementioned eight criteria. Second, our team reviewed the TODs in the list using the Google 

Earth imagery to check the boundaries and to ensure they meet all criteria (dense, mixed use, 

pedestrian-friendly, dedicated parking). Third, we discussed our candidate sites with other 

transportation planners in North Central Texas Council of Governments (NCTCOG) to recognize 

the strengths and limitations and challenges of each site particularly in terms of the data collection. 

Finally, we visited through and around the development sites to check whether the case study 

meets all criteria. Our team made a record of photos of the development, counted all parking spaces 

and stalls and estimated the occupancy rate of parking lots in different hours of a weekday. 

One of the most significant concerns was to get approval from property managers to conduct 

this study, particularly because we needed to count occupying parking every two hours in the 

commercial parking garage and late evening in the residential parking. Therefore, we attended 

several meetings with the property managers to engage them in the study. Table 3.1. shows the 

descriptive statistics for our selected TOD comparing to those original seven TODs. The net 

residential area in our case study is at the lowest rate comparing to previous TODs; however, the 
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gross commercial floor area ratio (FAR) is 0.83 and that means Mockingbird TOD is mostly 

developed based on commercial spaces including offices, retails, shopping and recreational 

destinations.  

The Mockingbird Station TOD in Dallas (opened in 2001), is the best and only TOD in the 

Dallas-Fort Worth (DFW) region that meets all of the aforementioned criteria and was finalized as 

the case study for this project. 

 

Table 3.1 Net and Gross Residential Density, and Floor Area Ratio for Commercial and 

Residential Uses at Mockingbird TOD 
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Redmond TOD Seattle 2.5 129 2.5 129 0.11 

Rhode Island Row Washington, D.C. 6 46 6 46 0.27 

Fruitvale Village San Francisco 3.4 14 3.4 14 0.94 

Englewood Denver 30 15 10.7 41 0.25 

Wilshire/Vermont Los Angeles 3.2 140 3.2 140 0.27 

Orenco Station  Portland 60 32.4 60 32.4 0.10 

Station Park Salt Lake City 115 4.1 20 23.3 0.23 

Mockingbird TOD Dallas 8.7 24.25 1.3 162 0.83 

 

3.1  Mockingbird TOD 

 

Mockingbird station is recognized as one of the first TODs in Texas, began to develop by UC 

Urban in 1997 in a seven-acre property which used to be the Western Electric warehouse on 

Mockingbird Lane. Later in 1998, an extra three acres of land (Guaranty Federal Bank building 

and parking structure, an office tower next to the Western Electric building) was added to the 

development.  

North of downtown Dallas, the Mockingbird Station is capitalized by private developer 

initiatives while it benefits from its location and an abundance of adjacent regional attractions. The 

CBRE Global Investors which is one of the highest profile owners of North Texas commercial 

properties with multiple properties, purchased the Mockingbird Station; DTZ manages the 

property and Madison Marquette manages leasing initiatives. Mockingbird Station offers retail, 
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restaurants, services, and entertainment options for travelers, along with loft apartments and an 

office building.  

At the ground floor of the office tower and adjacent to the parking structure, there are retailers 

including shopping stores, restaurants, and cafés. The grand staircase connects movie center to 

shops and residential lofts. The loft apartment, which is renovated from the Western Electronic 

warehouse includes 200,000 square feet area and the ground level of lofts apartment encompasses 

45,000 square feet of retail space. Mockingbird Station has received several real estate industry 

awards for its mixed-use of shops, restaurants, apartments and office space which all located next 

to a commuter rail station since its operation in 2001. The outdoor mall which surrounds the 

station, is one of the key attributes of the station due to the vitality and liveliness that it causes and 

because it encourages more development around the station.  

Mockingbird station is located 6.4 kilometers north of Dallas Central Business District (CBD), 

and is connected to the 32-kilometer light-rail system operated by Dallas Area Rapid Transit 

(DART). It is served by the North Central segment of the DART Rail Red and Blue lines. 

Mockingbird station is also a major bus transfer center served by served by bus lines including: 

24, 76, 81/82, 84, 521, SMU Express (768) (M-S in session), GoLink Lakewood (M-F), GoLink 

Park Cities (M-F), and Bush Center/Meadows Museum Shuttle (743).  

The station includes drop-off and pickup areas, bicycle racks, free commuter parking spaces, 

passenger shelters and seating areas. Other facilities such as customer information, ticket vending 

machines, telephones, elevator and escalators are available in this station.  Moreover, Mockingbird 

Station has three leased parking spots for car-sharing services such as Zipcar. Riders planning to 

travel to destinations that are not accessible by other modes of transport could rent a SUV/truck as 

a cost-effective and reliable option of transit. The station has been developed in a customer-

friendly manner. 
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(a) Regional DART Rail System Map (source: https://www.dart.org/maps/printrailmap.asp) 

 

 

 

 
(b) Mockingbird Station in DART System (source: https://www.dart.org/maps/printrailmap.asp) 

Figure 3.1. Transit Service at Mockingbird Station  

https://www.dart.org/maps/printrailmap.asp
https://www.dart.org/maps/printrailmap.asp
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Figure 3.2. Facility Map of Mockingbird Station 

(source: https://www.dart.org/maps/facilityoverviewmaps/mockingbirdstation.asp) 
 

 

Mockingbird station is also connected to campus of the Southern Methodist University (SMU) 

by shuttle service. Mockingbird station is adjacent to other attractive amenities such as new 

Meadows Art Museum and the Gerald J. Ford Stadium, and it is close to regional recreational 

destinations including the Katy Trail (hike and bike) and White Rock Lake. Moreover, the 

Highland Park, one of Dallas’s most affluent neighborhoods, is directly accessible from 

Mockingbird TOD.  

 

https://www.dart.org/maps/facilityoverviewmaps/mockingbirdstation.asp
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Mockingbird  development is a single-block TOD in Dallas (Walters et al., 2013). It is an urban 

mixed-use village linked to the Dallas Area Rapid Transit (DART) light-rail station via a 

welcoming pedestrian bridge. This station is the first mixed-use project in Texas specifically 

designed and built for a light-rail train station; it includes 211 upscale loft residences, 

approximately 140,000 square feet of total office space, and nearly 236,000 square feet of total 

spaces for retail, theaters, and restaurants.  It provides both underground and above-ground 

structured parking as well (CBRE, 2019). 

The residential Lofts at Mockingbird station are located in a multifamily mixed- use building 

consists of 211 units. This residential facility provides various options from studio to two-bedroom 

and penthouse units. The first three floors of the Lofts building are the old warehouse and the retail 

shops are available at the ground floor.  

The office uses in Mockingbird TOD are located in a 10-story building with a total of 138,157 

square feet building area. It was built in 1979 in a 1.14 acre of land. The average floor plans vary 

from 11,500 rental square feet (floors 5-10) to 4,500 rental square feet (floors 2-4). The office 

tower includes tenant parking garage with a direct elevator access to tenant suites and it also has 

convenient visiting parking spaces. It has direct access to the retail units and to the light-rail at 

Mockingbird Station. Mockingbird TOD provides multiple retail and shopping destinations. The 

retail stores are in the ground floor of Lofts residential building, and the ground floor of the office 

tower building. The total building area of retails in Mockingbird is about 235,984 square feet.  

Mockingbird development supplies parking garages and on-street parking stalls (see Figure 

4.4). The total number of parking spaces for this development is 1,463 spaces. The garage parking 

includes the office parking, retailing parking and Lofts residential parking. The office parking has 

a separate entrance from North Central Expy. The retail parking which is a 6-story parking garage 

provides parking spaces for visitors, retail customers and residents. The residential parking of Lofts 

has been constructed underground. While the on-street parking lots contain 208 stalls, the garage 

parking of office includes 335 spaces, the Lofts residential garage has 242 parking spots and the 

retailing parking has 678 spaces. Table 3.4 presents the summary of all units and land uses in 

Mockingbird TOD development.  
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Figure 3.3. Mockingbird Station 

 

 

 
Figure 3.4. Mockingbird TOD Spatial Structure 

 

 

 

 



17 

 

 

17 

 

 

(a) Leveled platform of transit station  (b) Looking toward the station from TOD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) North-side exit to ground transportation   (d) South-side exit to ground transportation 

 

 

 

 

    

 

 

 

 

 

 

 

(e) Bus bays 
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(f) Access to residential parking     (g) Residential parking (gated) 

(h) Retail parking      (i) There is no loading zone for 

delivery 

 

 

 

 

 

 

 

 

 

 

 

 

 

(j) Secured bike covers in Park N Ride, (Source: credited by CTEDD) 

Figure 3.5. Mockingbird TOD  
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Table 3.3. Land Use Summery of Mockingbird Station (8.7 acres) 

 

Land uses Description Unit  Occupancy  

Commercial 

Retail strip Ground floor  51,333 100.00 

Retail strip Ground floor  40,557 85.80 

Retail strip 2 stories  24,023 91.02 

Shopping center 2 stories 74,634 92.32 

Office building 10 stories 124,341 83.48 

Residential 

Lofts 8 stories 211 96.68% 

Parking Description Unit Peak Occupancy  

Mixed-use parking  On-street parking 208 stalls 76.92% 

Retail parking Parking garage (six stories) 678 stalls 65.19% 

Office parking  Parking garage (one story) 335 stalls 71.04% 

Residential parking  Underground parking 242 stalls 61.57% 

Source: http://dallascad.org/AcctDetailCom 

 

 

  

http://dallascad.org/AcctDetailCom
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Table 3.4. Commercial uses1 at Mockingbird development (leased retail spaces) 

 

Source: www. CBRE.com/TXretail 

 
1 This table shows the commercial uses in the first and second floors of the retail strips and shopping center  

without considering the office uses 

Lot ID Building ID lessee Unit (sq. ft.) Land use 
5307 100 West Elm 25,000 Retail 
5307 105 Francesca's collection 1,033 Retail 
5307 107 Buda Juice 728 Retail 
5307 130 Ann Taylor LOFT 6,294 Retail 
5307 140 Center 1,742 Retail 
5319 100 Old Chicago Pizza & Taproom 5,810 Restaurant  
5319 120 Dallas Grilled Cheese Co. 2,400 Restaurant  
5319 130 The Pretty Kitty 1,176 Retail 
5319 150 Castle Nail Spa 4,448 Retail 
5321 105 Urban Taco 2,265 Restaurant  
5321 110 Brined 5,375 Restaurant  
5321 130 Poke-O 1,500 Restaurant  
5321 135 Pure Milk & Honey 1,357 Retail 
5321 140 Michael Raymond Salon 1,894 Retail 
5331 100 Gap 10,016 Retail 
5331 105 9 Round Fitness 1,175 Retail 
5331 110 Wink Beauty Bar 1,423 Retail 
5331 120 Victoria's Secret 5,180 Retail 
5331 125 Agu Ramen 1,769 Restaurant  
5331 130 Bath & Body 2,395 Retail 
5331 140 Rush Bowls 1,036 Restaurant  
5331 150 Starbucks 1,328 Restaurant  
5331 160 Edith's 4,211 Restaurants 
5331 170 Accents 1,438 Retail 
5331 175 Stroll Snap 4,492 Retail 
5331 180 Verizon 3,137 Retail 
5331 190 Urban Outfits 13,733 Retail 
5319 200 Glow Sauna Studios 1,829 Retail 
5319 205 Core power Yoga 4,216 Retail 
5319 210 The People's Last Stand 1,987 Restaurant  
5321 210 Mint Dentistry 4,799 Retail 
5321 220 Hyena's Comedy Club 5,021 Retail 
5321 230 Angelika Theater 31,509 Retail 
5321 240 Twin Peaks 10,337 Restaurant  
5321 250 Trinity Hall 4,847 Restaurant  
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Figure 3.6. Parking Spaces at Mockingbird TOD 

  

 

(a) Commercial uses at first floor plan 
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(b) Commercial uses at second floor plan (Source: www. CBRE.com/TXretail) 

Figure 3.7. Commercial Land Uses at Mockingbird TOD 

 

3.2   Data collection 

 

Our data collection covers four types of travel data: (1) a full count of all persons entering and 

exiting the retail, office and residential buildings in the TOD development, (2) a full count of all 

vehicle trips entering and exiting the TOD development (3) parking inventory and occupancy 

counts of all off-street parking accessible to the commercial, office and residential uses of all 

buildings (4) parking inventory and occupancy counts of all on-street parking stalls in the TOD 

development. Our ultimate goal is to measure the exact number of total trip and parking generation 

related to the commercial, office and residential uses in the TOD site.  

We collected the trip generation data between 7: 30 am and 9:00 pm on Thursday, June 20, 

2019. We also surveyed the parking occupancy rate for parking garages and on-street parking stalls 

every two hours during this period. We conducted an additional “overnight” counting of residential 

parking occupancy at 10 p.m. on the survey day.  

A total of 15 trained students from UT Arlington assisted with the data collection in to separate 

teams. 1) A team of ten full-day and five half day surveyors (to account for the substantially higher 

rates at the peak hours) counted all vehicle and person trips in 10 entering/exiting stations (see Fig 
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3.8). Their counts cover all individuals who entered/exited the site by various travel modes 

including driving, walking, riding a bike, bus and light rail. 2) A team of four full-day researchers 

counted the number of occupied parking slots every two hours. One additional team member 

served as the reserve to switch with other members for their scheduled break times. Unlike the 

previous TOD trip and parking generation studies, we were able to account for the difference in 

residential and office trip generations by counting them separately. 

Since Mockingbird TOD is a highly mixed- use and relatively dense development, we expected 

to have a higher travel flow in the evening. Therefore, we hired five additional half-time surveyors 

for the evening. The surveyors recorded whether the subject was “entering” or “exiting” to/from 

the site and the type and the location of entrance/exit; they also recorded the time by checking one 

of the 15-minute period-per-hour boxes in the data collection form. Surveyors counted 100% of 

the individuals who entered or exited the site by transportation mode including driving a private 

vehicle, walking, riding a bike and transit (bus and light rail). Figure 3.6 indicate the exact positions 

of the eight surveyors, the exiting/entering by different mode of transport and the locations which 

had a peak time. A surveyor positioned in front of the residential parking garage gate, counted 

vehicle and person trips entering/exiting the parking garage. Thus, we were able to calculate the 

occupied parking spaces for residential building every two hours and residential person and vehicle 

trip generation separately.  

We recruited the graduate and undergraduate students from the University of Texas at Arlington 

through a job announcement for the data collection. Most of the surveyors were masters and PhD 

students and they all attended an orientation session and received training by the research staff.  
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Figure 3.8. Positions of The Surveyors for Vehicle Trip Counting in 10 stations 

 

 

4. Results  

4.1. Mode Share 

Tables 4.1 and 4.2 present the overall mode share as well as the mode share statistics by the 

count location. The total number of recorded person trips is 11,633 which includes trips by the 

single occupancy vehicle, high occupancy vehicle with two persons, high occupancy vehicle with 

three and more persons, walking, biking, light-rail and bus trips.  

 

Table 4.1. Overall Mode Shares in Mockingbird TOD 

 

The overall trip mode share in the TOD development is as following: 79.16 percent vehicle 

trips, 13.63 percent walking trips, 0.22 percent bike trips, 5.89 percent light-rail transit trips and 

1.09 percent bus trips. These findings are differ significantly from the census-tract level commute 

mode shares for Mockingbird development from ACS five-year estimates (2013-2017) which 

Mockingbird TOD Person trip generation counts 

Trip mode Walk Bike Bus Rail Auto 

Counts 1585 26 127 685 9209 

Share (%) 13.63 0.22 1.09 5.89 79.16 

Key: 

1. From rail to TOD 
2. Enter by car (peak) 

3. Exit by car (peak)  

4. Enter by car + bus 
traffic (peak)  

5. Exit by car (peak) 

 6. Enter/exit by car + 
bus traffic  

7. Enter/exit by car 

(peak)  
8. Enter/exit by car 

9. From bus stop to 
TOD  

10. Walking to/from  

Merrill Lynch and TOD  
 

 



25 

 

 

25 

 

reports the modal split rates as about 90.66 percent driving, 7.3 percent transit mode, 0.44 percent 

bike and 1.61 percent of walk modes (American Community Survey, 2017). Across the U.S., the 

work trip is the most auto and transit oriented of the trip purposes due to their relative length. Walk 

trips are more common for non-work trips, due to their relatively short length. 

Table 4.2. Mode Shares in Different Survey Entrances and Final Mode Shares in 

Mockingbird TOD 

 

 

While the driving mode share of the Mockingbird TOD is higher than seven previously studied 

TODs, it still is lower than the regional average for the DFW metropolitan area (95.37 percent). 

The walk and the total transit (bus and rail) mode shares for the Mockingbird TOD are also higher 

than the regional average that are respectively 0.75 percent, 2.85 percent of the total trip mode 

share ( American Community Survey, 2017). 

 

4.2. Trip Generation 

Our team recorded a total of 11,633 person trips and 7,556 vehicle trips generated by 204 

residential units (211 units at 0.966 occupancy rate), 280,704 square feet of leased area for 

commercial uses including 103,804 square feet of office space and 176,900 square feet of 

shopping, recreation and retail space.  

The 10th Edition of ITE Trip Generation Guideline (28) determines vehicle trip rates based on 

the studies from three different development categories: 1) Center City Core, 2) Dense Multi-Use 

Urban and 3) General Urban/Suburban locations. The “Center City Core” typically represents 

downtown areas in metropolitan regions with relatively higher transit coverage and frequency. 

“Dense Multi-Use Urban” is defined as fully developed areas, with diverse and interacting 

complementary land uses, high pedestrian connectivity, and convenient and frequent transit. This 

area can be located outside a major metropolitan downtown, with mixed land use typically 

Entrance 
Counts 

Mode shares (%) 

Walk Bike Bus Rail Auto 

Location 1 731 5.34 0.96 N/A 93.71 N/A 

Location 2 1,042 9.12 0.10 N/A N/A 90.79 

Location 3 921 7.38 0.22 N/A N/A 92.40 

Location 4 1,335 0.45 0.15 0.15 N/A 99.25 

Location 5 1,412 5.88 0.07 N/A N/A 94.05 

Location 6 631 0.32 0.00 0 N/A 99.68 

Location 7 3,445 11.12 0.06 N/A N/A 88.82 

Location 8 1,089 1.65 0.09 N/A N/A 98.26 

Location 9 532 74.62 1.88 23.50 N/A N/A 

Location 10 495 100 N/A N/A N/A N/A 

Final Counts 11,663 13.63 0.22 1.09 5.89 79.16 
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including residential, office, retails and recreation, having on-street and off-street parking 

facilities. The complementary land uses provide the opportunity for short trips and non-driving 

travel modes such as walking, biking, or transit mode choices. The “General Urban/Suburban” 

areas are typically referred to homogenous auto-oriented developments and can be fully developed 

(or nearly so) at low to medium density with a mix of residential and commercial uses. Generally, 

in this type of development offers relatively lower pedestrian, biking, and transit facilities. 

The Mockingbird TOD fits best the characteristics of “General Urban/Suburban” and “Dense 

Multi-Use Urban” categories, and therefore, we used the trip generation rates from both categories 

in our analysis. For the residential, retail and office uses at the Mockingbird TOD, we utilized the 

ITE trip generate rates for “221 Multifamily Housing (Mid-Rise)”, “820 Shopping Center” and 

“710 General Office Building” land uses respectively. 

Based on the ITE guideline, the Mockingbird TOD (8.7 acres study area) is expected to generate 

8,539 and 11,658 vehicle trips in a general weekday based on the “General Urban/Suburban” and 

“Dense Multi-Use Urban” categories, respectively. According to our observation, the actual 

vehicle trip generation at this TOD for all residential and commercial (retail and office) uses is 

7,556 trips which is about 88.49 percent of the ITE recommended rate for “General 

Urban/Suburban” and about 64.81 percent of the ITE recommended rate for the “Dense Multi-Use 

Urban” categories.  

Table 4.3. The Overall Daily Vehicle Trip Generation at Mockingbird TOD based on the 

ITE Recommended Rates  

 
 General Urban/Suburban Trip generation 

rate 

Total units Total daily trips 

ITE Guideline  
  

8539 

221 Multifamily Housing (Mid-Rise) 6.35 204 1295 

820 Shopping Center 37.75 176,900 6,678 

710 General Office Building 5.45 103,804 566 

Dense Multi-Use Urban Trip generation 

rate 

Total units Total daily trips 

ITE Guideline (Dense Multi-Use Urban)   11,658 

221 Multifamily Housing (Mid-Rise) 3.83 204 781 

820 Shopping Center 58.25 176,900 10,304 

710 General Office Building 5.51 103,804 572 

 

 

We also recorded about 458 vehicle trips for occupied residential units and 569 vehicle trips for 

leased office spaces at the Mockingbird TOD. When subtracted from the total number of vehicle 

trips (7,556), this leaves us with about 6,529 vehicle trips per occupied leased retail spaces at 

Mockingbird TOD.  
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Table 4.4. The Actual Trip Generation Rates at Mockingbird TOD by Building Use (Office, 

Retail and Residential Uses) 

 

Mockingbird TOD # of vehicle trips 
% of ITE trip rates based on 

General Urban/Suburban 

% ITE trips rates based on 

Dense Multi-Use Urban 

Residential building 458 35.37 % 58.64 % 

Retail and shopping center 6,529 97.77 % 63.36 % 

Office building 569 100.53 % 99.48 % 

Total vehicle trips 7,556 88.49  64.81 

 

 

Tables 4.4 presents the total daily trips for three different building uses at the Mockingbird 

TOD. As shown in Table 4.3 and 4.4, the actual trips generated by the office units are close to the 

ITE trip generation rates for both “General Urban/Suburban” and “Dense Multi-Use Urban” 

regions while the actual trip generation for residential units is about 35.37 percent and 58.64 

percent of the ITE guideline in “General Urban/Suburban” “Dense Multi-Use Urban” categories, 

respectively. Finally, the trip generation for retail and shopping spaces is about 97.77 percent of 

the ITE rates for the “General Urban/Suburban” and 63.36 percent of the ITE rates for the “Dense 

Multi-Use Urban” categories. 

 

4.3. Parking Generation 

 

Table 4.5 compares the parking supply and demand for the Mockingbird TOD and the ITE 

guideline. According to the ITE guideline, the total parking supply for residential, occupied 

commercial and occupied office uses at the Mockingbird TOD would be 1,704 stalls while the 

actual parking supply is 1,463 spaces, which is 86 percent of the ITE recommended rate. Since the 

peak hour for residential and commercial uses is different, we used a single hour when parking 

occupancy for both residential and commercial uses was highest which was found to be 8 pm (811 

occupied parking spaces). Accordingly, the actual peak parking demand for Mockingbird TOD is 

47.59 percent of the ITE recommended rate and 55.43 percent of the Mockingbird actual supply 

(see Table 4.5). 
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Table 4.5. The Comparison of Parking Supply and Demand between Mockingbird TOD 

Residential, Commercial and ITE Guideline 

 
  Supply Peak period demand 

  Parking per unit for 

residential and per 1,000 

sqft for commercial and 

office uses 

Total # of 

parking  

Vehicle per unit for 

residential and per 1,000 

sqft for commercial and 

office uses 

Total # of 

parked 

vehicles  

Residential 

ITE “222 High-Rise 

Apartment” 

2 422 1.37 289 

Mockingbird TOD 1.15 242 0.71 149 

Commercial (occupied space only) 

ITE “820 Shopping Center” 4.9 867 2.55 451 

Mockingbird TOD _ 886 _ 602 

Office (occupied space only) 

ITE “701 Office Building” 4 415 2.47 256 

Mockingbird TOD _ 335 _ 238 

Total 

ITE Guideline 1704 NA 

Mockingbird TOD 1463 811 

 

 

 
Figure 4.1 Parking Space Occupancy Rate for Different Uses at Mockingbird, TOD  
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Figure 4.1 shows the parking demand for different uses at the Mockingbird TOD. The parking 

occupancy for the residential building follows a declining trend during the day with the lowest 

occupancy rate reported at 6 pm.  It turns to an increasing trend after 8 pm when the residential 

trip attraction is at the highest level.  

To explore the commercial parking demand, we considered both retail and office occupied 

parking spaces for every two-hour count from 7 am to 10 pm. As shown in Figure 4.1, the retail 

and office demand are at the lowest level at 8 am with an increasing trend during the day. Demand 

for office and retail parking eventually peaks at 4 and 8 pm and declines to less than a half after 8 

pm.  

 

5. Case Study Comparisons  
 

As shown in Table 5.1, Mockingbird TOD has the lowest share of light rail mode when 

comparing with previous TODs. The Mockingbird has the lowest mode share of bus transit as well. 

In addition, , the walking mode share at Mockingbird TOD is less than the average of all TOD’s 

walking trips while its walking mode share is greater than the bus and rail mode shares. As 

expected, the auto mode share in this TOD is higher than other transport modes (79.16 %). After 

Station Park as a TAD, Mockingbird TOD has the highest rate of car trips compared to the other 

TODs.  

Table 5.1. Average Mode Shares for Studied TODs  

 

 

 

 

 

 

 

 

 

TOD 
Count 

% mode share 

Walk Bike Bus Rail Auto Other 

Redmond (Seattle) 1,981 18.9 1.7 13.0 NA 64.9 1.5 

Rhode Island Row (Washington DC) 8,451 16.6 0.3 9.3 27.2 42.5 4.0 

Fruitvale (San Francisco) 16,558 28.3 4.3 15.2 26.1 23.0 3.1 

Englewood (Denver) 14,073 19.2 3.8 3.3 13.6 59.7 0.2 

Wilshire/Vermont (Los Angeles) 11,043 27.4 2.2 21.1 20.1 25.9 3.4 

Orenco Station (Portland) 15,495 45.8 2.5 3.9 16.0 31.4 0.4 

Station Park (Salt Lake City) 42,172 3.6 1.2 1.4 4.1 89.0 0.6 

Mockingbird 11663 13.63 0.22 1.09 5.89 79.16 NA 
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Table 5.2. Average Vehicle Trip Reductions Compared to the ITE Rates 

 

 

Table 5.2 shows the actual and ITE predicted vehicle trip generation and compares the rates 

across the seven TODs. The observed vehicle trip generation at Mockingbird is 7,556 trips, which 

is 88.49 percent of the ITE estimated value in “General Urban/Suburban”. This is the lowest 

vehicle trip reduction among the eight studied TOD sites (11.51 percent), which means that more 

than 88 percent of ITE vehicle trip prediction is fulfilled by Mockingbird TOD.  

 

Table 5.3. Residential Parking Supplies as Percentage of ITE, and Residential Peak 

Parking Demand as Percentage of the Actual Supplies 
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Redmond (Seattle) 1,767 661 37.4 62.6 

Rhode Island Row (Washington DC) 5,808 2,017 34.7 65.3 

Fruitvale (San Francisco) 5,899 3,056 51.8 48.2 

Englewood (Denver) 13,544 9,460 69.8 30.2 

Wilshire/Vermont (Los Angeles) 5,180 2,228 43.0 57.0 

Orenco Station (Portland) 11,106 6,358 57.2 42.8 

Station Park (Salt Lake City) 41,177 30,692 74.5 25.5 

Mockingbird (Urban/Suburban) 8539 7556 88.49  11.51 

Mockingbird (Dense Multi-Use) 11658 7556 64.81 35.19 
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Redmond (Seattle) 2.0 1.19 0.86 59.5% 72.3% 

Rhode Island Row (Washington DC) 1.4 0.81 0.44 57.9% 54.3% 

Fruitvale (San Francisco) 1.4 NA 1.02 NA NA 

Englewood (Denver) 1.4 1.6 1.29 114.3% 80.6% 

Wilshire/Vermont (Los Angeles) 2.0 1.10 0.81 55.0% 73.6% 

Orenco Station (Portland) 1.6 1.08 0.63 68.0% 51.2% 

Station Park (Salt Lake City) 1.4 1.13 0.97 80.7% 82.9% 

Mockingbird 2 1.15 0.71 57.35% 61.57% 
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Table 5.4. Aggregated Parking Supplies as Percentage of ITE Supplies, and Aggregate 

Peak Parking Demand as Percentage of the Actual Supplies 

 

 

Table 5.3 compares parking supply and demand for residential use at Mockingbird to those of 

seven other TODs. The parking supply per dwelling units at Mockingbird TOD is higher than the 

previous TOD studies, except for Redmond and Englewood TODs, while the ITE estimated supply 

rate for residential parking is still higher than the TOD supply. Mockingbird residential peak 

demand parking (occupied spaces per unit) is higher than all other studied TODs, and still is lower 

than the predicted peak demand from ITE guideline.  

Finally, Table 5.4 compares the overall parking supply and demand in Mockingbird TOD with 

other seven TODs. Mockingbird has the highest rate of aggregate peak parking demand as percent 

of ITE guideline compared to other seven TODs. It can be concluded that, Mockingbird TOD is 

the most over-parked of all TOD sites. However, and as expected from our previous results, the 

parking demand in Mockingbird TOD is still less than half of the ITE recommended supply rate.  

 

     

6. Conclusions and Policy Implications 

The comparison of our findings to the previous trip and parking generation studies at seven 

national TODs shows that, with the exception of Station Park in Salt Lake City (which is really a 

TAD rather than TOD), the Mockingbird TOD has the lowest walk mode share (13.6%), the lowest 

bike mode share (0.22%), the lowest bus transit mode share (1.09%) and by far the lowest rail 

transit mode share (5.9%) of all other TODs (see Table 6.1). Again, with the exception of Station 

Park TAD, the Mockingbird TOD also ranks first in terms of the driving mode share with about 

80% of all its daily trips generated via driving. This is almost twice as many driving trips as the 

average of the other six TODs. 

TOD 
peak parking demand as % of 

the ITE guideline 

peak parking demand as % of 

the actual supply 

Redmond (Seattle) 41.6% 73.5% 

Rhode Island Row (Washington DC) 32.7% 63.6% 

Fruitvale (San Francisco) 19.0% 84.0% 

Englewood (Denver) 45.8% 58.3% 

Wilshire/Vermont (Los Angeles) 33.0% 66.8% 

Orenco Station (Portland) 41.8% 51.2%  

Station Park (Salt Lake City) 35.5% 41.2% 

Mockingbird 47.59% 55.43% 
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Table 6.1. Comparison of Trip and Parking Generation at Eight TODs in the U.S 

 

 

This is possibly as car-dependent as a well-designed TOD could be. Mockingbird has most 

characteristics of D variables widely known to reduce car-dependency and increase opportunities 

for walking, biking and transit ridership. It is dense, with diversity of land uses, and pedestrian-

friendly and it is next to the LRT station which also serves as a major bus transfer center. Yet, 

driving accounts for about 80% of its trips mostly because it is located in an auto-oriented region 

where more than 96% of the commuting trips are done by driving (ACS, 2017). 

Still, the total vehicle trip generation rate in Mockingbird, even though higher than other TODs, 

is about 12% lower than the ITE estimates for general urban-suburban and 35% lower than the 

ITE estimates for dense multi-use urban. Similar conclusions could be made in terms of the parking 

generation. While the parking supply in Mockingbird TOD is less than 47% of the recommended 

ITE supply rate, still its peak parking occupancy is only about 55% of the TOD supply. It is worth 

noting that Mockingbird is the third most over-parked of all seven sites. 

This study has a number of limitations. The first limitation of this study is its sample size. Since 

data collection is labor intensive, our sample in Dallas area was limited to only one TOD site. 

There are also very limited number of TODs in the DFW region that could meet our criteria for 

the case study selection. We planned to consider other transit stations such as Plano Station in the 

region. However, we found that this station is not fully developed and the vacancy rates for 

different land uses are considerably high; consequently, it was not possible to explore and compare 

trip and parking generation rates to the ITE guideline. Another considerable limitation is external 

validity, which means to what extent the results of a study can be generalized to other TOD sites. 

In particular, Mockingbird TOD is exemplary in terms of the criteria we established at the outset. 

Hence, unless a planned or proposed TOD shares essential attributes with our sample, 

generalization should be done with cautious. The only way to increase the external validity 

(generalizability) of this effort is to expand the sample of studied TODs, and including larger TODs 
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Walk Bike Bus Rail Auto 

Redmond (Seattle) 1,981 18.9 1.7 13.0 NA 64.9 37.4% 41.6% 73.5% 

Rhode Island Row (Washington DC) 8,451 16.6 0.3 9.3 27.2 42.5 34.7% 32.7% 63.6% 

Fruitvale (San Francisco) 16,558 28.3 4.3 15.2 26.1 23.0 51.8% 19.0% 84.0% 

Englewood (Denver) 14,073 19.2 3.8 3.3 13.6 59.7 69.8% 45.8% 58.3% 

Wilshire/Vermont (Los Angeles) 11,043 27.4 2.2 21.1 20.1 25.9 43.0% 33.0% 66.8% 

Orenco Station (Portland) 15,495 45.8 2.5 3.9 16.0 31.4 57.2% 41.8% 51.2%  

Station Park (Salt Lake City) 42,172 3.6 1.2 1.4 4.1 89.0 74.5% 35.5% 41.2% 

Mockingbird  11,663 13.63 0.22 1.09 5.89 79.16 88.49% 47.59% 55.43% 
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with higher internal capture rates. Trip and parking reductions relative to ITE could be modeled in 

terms of D variables for the TODs themselves, their context, and their type of transit service (HRT, 

LRT, CRT, streetcar, and bus only). However, given the high cost of the associated data collection 

efforts, we doubt our collective efforts will ever produce a statistical sample. Hence, the best we 

can hope, is a mix of TODs that represent most of the common variations on the TOD theme. We 

believe it is crucial to include more LRT systems in the sample, since these systems are generating 

most of the TOD activities. In the same vein, we call for additional research on trip and parking 

generation at TODs.  

We also faced difficulty getting permission from the sites’ managements. According to a similar 

study, the majority of TOD sites in Dallas area decline to participate in such research projects and 

they mostly do not respond to the research team requests (North Central Texas Council of 

Government, 2019). Additionally, another limitation was inability to account for the internal 

capture of trips within the TOD site. Internal trips are trips that begin and end within the same 

development. Such trips obviously have much less impact on the environment and are generally 

subtracted from the total trip-generation rates in traffic-impact studies. Our selected TOD is 

relatively small and is likely to have lower internal capture rates. There are other limitations, such 

as the fact that our vehicle counts are typically from 7:00 am until 9:00 pm, rather than the full 24 

hours as the ITE does. Another is that the seventh D variable, demographics, may vary between 

different TODs. Most of the developments offer some affordable (as opposed to market rate) 

housing, but according to our observations the Loft apartment building at Mockingbird was 

designed as a luxury housing option for high income people. However, we still contend that this 

study has important practical planning implications. 

The findings from this study along with the seven previous similar studies confirm that, on 

average, parking is more than 50 percent over-supplied in TOD sites across the nation, regardless 

of the context and other socioeconomic differences.  These empty spaces could be used in a much 

more efficient way with a substantially higher return in investments. The real estate literature 

widely cites proximity to transit station as a determinant of increased property values, with the 

lowest premium reported for single-family developments (2.3-4.2%) and the highest premium 

reported for commercial use, multi-family and office development with an average of 16.4 percent 

premiums. Our study calls for revising the current parking supply estimates to provide a more 

realistic picture of supply and demand in the TOD sites accounting for the proximity to a transit 

station, the mixed use nature of the development (where you can park once and visit several 

destinations), and the associated potential reductions in auto-trips and parking needs ( Hamidi et 

al., 2016; Debrezion et al., 2007).  

Our statistics and the statistics from previous similar studies could contribute to achieving this 

goal. Our statistics are among the very few trip and parking generation data available for TODs in 

auto-oriented regions that are based on the actual data as compared to the modeled regional travel 

model forecasts. Hence, our statistics could be used as default values, in tandem with the regional 
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travel model forecasts, for new planned TODs in the same or similar auto-oriented regions when 

better estimates are not available. TODs are widely known for their potential health, transportation 

and economic benefits. These benefits could be even more with the more realistic planning for 

their trip and particularly parking generation and the more efficient use of their “empty spaces.”  

References 
  American Community Survey. 2017. “American Community Survey: 5-Year Data [2013-2017, 

Block Groups & Larger Areas.” https://www.nhgis.org/documentation/tabular-data. 

Boarnet, Marlon G. 2011. “A Broader Context for Land Use and Travel Behavior, and a 

Research Agenda.” Journal of the American Planning Association 77 (3): 197–213. 

https://doi.org/10.1080/01944363.2011.593483. 

Boarnet, Marlon G., Michael Greenwald, and Tracy E. McMillan. 2008. “Walking, Urban 

Design, and Health: Toward a Cost-Benefit Analysis Framework.” Journal of Planning 

Education and Research 27 (3): 341–58. https://doi.org/10.1177/0739456X07311073. 

Calthorpe, P. 1993. The Next American Metropolis: Ecology, Community, and the American 

Dream. New York: Princeton Architectural Press. 

Calthorpe, P, and M Mack. 1989. DestrianPocketBook – A NewSuburbanDesign Strategy. 

NewYork: PrincetonArchitecturalPress. 

CBRE. 2019. “Mockingbird For Lease, Retail Science from CBRE.” www.cbre.com/TXretail. 

Center for Transit-Oriented Development (CTOD). 2011. “TOD 204 Planning for TOD at the 

Regional Scale: The Big Picture.” TOD. 204. 

Cervero, Robert, Arlie Adkins, and Cathleen Sullivan. 2010. “Are Suburban TODs Over-

Parked?” Journal of Public Transportation 13 (2): 47–70. https://doi.org/10.5038/2375-

0901.13.2.3. 

Cervero, Robert, and G. B. Arrington. 2008. Effects of TOD on Housing, Parking, and Travel. 

Washington, D.C.: National Academies Press. https://doi.org/10.17226/14179. 

Cervero, Robert, and Kara Kockelman. 1997. “Travel Demand and the 3Ds: Density, Diversity, 

and Design.” Transportation Research Part D: Transport and Environment 2 (3): 199–

219. https://doi.org/10.1016/S1361-9209(97)00009-6. 

Cervero, Robert, National Research Council (U.S.), Transit Cooperative Research Program, 

United States, and Transit Development Corporation, eds. 2004. Transit-Oriented 

Development in the United States: Experiences, Challenges, and Prospects. TCRP 

Report 102. Washington, D.C: Transportation Research Board. 

Chatman, Daniel G. 2013. “Does TOD Need the T?: On the Importance of Factors Other Than 

Rail Access.” Journal of the American Planning Association 79 (1): 17–31. 

https://doi.org/10.1080/01944363.2013.791008. 

Chen, Faan, Jiaorong Wu, Xiaohong Chen, and Jianjun Wang. 2017. “Vehicle Kilometers 

Traveled Reduction Impacts of Transit-Oriented Development: Evidence from Shanghai 

City.” Transportation Research Part D: Transport and Environment 55 (August): 227–

45. https://doi.org/10.1016/j.trd.2017.07.006. 



35 

 

 

35 

 

Clifton, Kelly J., Kristina M. Currans, and Christopher D. Muhs. 2015. “Adjusting ITE’s Trip 

Generation Handbook for Urban Context.” Journal of Transport and Land Use 8 (1): 5. 

https://doi.org/10.5198/jtlu.2015.378. 

Ding, Chuan, and Xinyu Cao. 2019. “How Does the Built Environment at Residential and Work 

Locations Affect Car Ownership? An Application of Cross-Classified Multilevel Model.” 

Journal of Transport Geography 75 (February): 37–45. 

https://doi.org/10.1016/j.jtrangeo.2019.01.012. 

Duncan, Michael. 2017. “Would the Replacement of Park-and-Ride Facilities with Transit-

Oriented Development Reduce Vehicle Kilometers Traveled in an Auto-Oriented US 

Region?” Transport Policy, December, S0967070X16307533. 

https://doi.org/10.1016/j.tranpol.2017.12.005. 

Ewing, R, MJ Greenwald, M Zhang, J Walters, M Feldman, R Cerevro, and J Thomas. 2009. 

“Measuring the Impact of Urban Form and Transit Access on Mixed Use Site Trip 

Generation Rates.” Washington DC: U.S. Environmntal Protection Agency. 

Ewing, Reid, and Robert Cervero. 2001. “Travel and the Built Environment: A Synthesis.” 

Transportation Research Record: Journal of the Transportation Research Board 1780 

(1): 87–114. https://doi.org/10.3141/1780-10. 

———. 2010. “Travel and the Built Environment: A Meta-Analysis.” Journal of the American 

Planning Association 76 (3): 265–94. https://doi.org/10.1080/01944361003766766. 

Ewing, Reid, Guang Tian, Torrey Lyons, David Proffitt, Preston Stinger, Rachel Weinberger, 

Ben Kaufman, and Kevin Shivley. 2017. “Trip and Parking Generation at Transit-

Oriented Developments.” Portland State University. https://doi.org/10.15760/trec.157. 

Ewing, Reid, Guang Tian, Torrey Lyons, and Kathryn Terzano. 2017a. “Trip and Parking 

Generation at Transit-Oriented Developments: Five US Case Studies.” Landscape and 

Urban Planning 160 (April): 69–78. https://doi.org/10.1016/j.landurbplan.2016.12.002. 

———. 2017b. “Trip and Parking Generation at Transit-Oriented Developments: Five US Case 

Studies.” Landscape and Urban Planning 160 (April): 69–78. 

https://doi.org/10.1016/j.landurbplan.2016.12.002. 

Ewing, Reid, Guang Tian, Keunhyun Park, Sadegh Sabouri, Preston Stinger, and David Proffitt. 

2019. “Comparative Case Studies: Trip and Parking Generation at Orenco Station TOD, 

Portland Region and Station Park TAD, Salt Lake City Region.” Cities 87 (April): 48–59. 

https://doi.org/10.1016/j.cities.2018.12.020. 

Guo, Zhan. 2013. “Does Residential Parking Supply Affect Household Car Ownership? The 

Case of New York City.” Journal of Transport Geography 26 (January): 18–28. 

https://doi.org/10.1016/j.jtrangeo.2012.08.006. 

Hale, Chris. 2014. “TOD Versus TAD: The Great Debate Resolved…(?).” Planning Practice & 

Research 29 (5): 492–507. https://doi.org/10.1080/02697459.2012.749056. 

Hamidi, S., Kittrell, K., & Ewing, R. (2016). Value of transit as reflected in US single-family 

home premiums: A meta-analysis. Transportation Research Record, 2543(1), 108-115. 



36 

 

 

36 

 

Handy S., Shafizadeh, K, and Schneider, R. 2013. “California Smart-Growth Trip Generation 

Rates Study.” University of California, Davis for the California Department of 

Transportation. 

Institute of Transportation Engineering. 2017. “Trip Generation Manual.” 10th Edition. 

Institute of Transportation Engineers (ITE). 2004. “Trip Generation Handbook.” 2nd Edition. 

Washington, DC. 

———. 2010. “Parking Generation (3rd Ed.).” Washington, DC: ITE.: Institute of 

Transportation Engineers (ITE). 

Kamruzzaman, Md., Douglas Baker, Simon Washington, and Gavin Turrell. 2014. “Advance 

Transit Oriented Development Typology: Case Study in Brisbane, Australia.” Journal of 

Transport Geography 34 (January): 54–70. 

https://doi.org/10.1016/j.jtrangeo.2013.11.002. 

Kamruzzaman, Md., Simon Washington, Douglas Baker, Wendy Brown, Billie Giles-Corti, and 

Gavin Turrell. 2016. “Built Environment Impacts on Walking for Transport in Brisbane, 

Australia.” Transportation 43 (1): 53–77. https://doi.org/10.1007/s11116-014-9563-0. 

Nasri, Arefeh, and Lei Zhang. 2014. “The Analysis of Transit-Oriented Development (TOD) in 

Washington, D.C. and Baltimore Metropolitan Areas.” Transport Policy 32 (March): 

172–79. https://doi.org/10.1016/j.tranpol.2013.12.009. 

Newman, P, and J Kenworthy. 1999. Sustainability and Cities: Overcoming Automobile 

Dependence. Island press. 

North Central Texas Council of Government. 2019. “Dart Red & Blue Line Corridors TOD 

Parking Study, Updat for ULI North Texas TOD Product Council.” 

Olaru, Doina, and Carey Curtis. 2015. “Designing Tod Precincts- Accessibility and Travel 

Patterns.” European Journal of Transport and Infrastructure Research 15 (1): 6–26. 

Park, Keunhyun, Reid Ewing, Brenda C. Scheer, and Guang Tian. 2018. “The Impacts of Built 

Environment Characteristics of Rail Station Areas on Household Travel Behavior.” Cities 

74 (April): 277–83. https://doi.org/10.1016/j.cities.2017.12.015. 

Renne, J.L., and R Ewing. 2013. “Transit-Oriented Development: An Examination of America’s 

Transit Precincts in 2000 & 2010.” UNOTI Publications. 

Rowe, Daniel H., C.-H. Christine Bae, and Qing Shen. 2011. “Evaluating the Impact of Transit 

Service on Parking Demand and Requirements.” Transportation Research Record: 

Journal of the Transportation Research Board 2245 (1): 56–62. 

https://doi.org/10.3141/2245-07. 

Serafin, Robert W. Swierk, Ying C. Smith, and Justin M. Meek. n.d. “A Parking Utilization 

Survey of Transit-Oriented Development Residential Properties In Santa Clara County.” 

Tian, Guang, Reid Ewing, Rachel Weinberger, Kevin Shively, Preston Stinger, and Shima 

Hamidi. 2017. “Trip and Parking Generation at Transit-Oriented Developments: A Case 

Study of Redmond TOD, Seattle Region.” Transportation 44 (5): 1235–54. 

https://doi.org/10.1007/s11116-016-9702-x. 



37 

 

 

37 

 

Tian, Guang, Reid Ewing, Alex White, Shima Hamidi, Jerry Walters, J. P. Goates, and Alex 

Joyce. 2015. “Traffic Generated by Mixed-Use Developments: Thirteen-Region Study 

Using Consistent Measures of Built Environment.” Transportation Research Record: 

Journal of the Transportation Research Board 2500 (1): 116–24. 

https://doi.org/10.3141/2500-14. 

Urban Land Institute. 2002. “ULI Development Case Studies, Mockingbird Station.” C032019. 

Washington D.C.: ULI–the Urban Land Institute. https://casestudies.uli.org/mockingbird-

station-5/. 

Venigalla, Mohan, and Arsalan Faghri. 2015. “A Quick-Response Discrete Transit-Share Model 

for Transit-Oriented Developments.” Journal of Public Transportation 18 (3): 107–23. 

https://doi.org/10.5038/2375-0901.18.3.7. 

Walters, Jerry, Brian Bochner, and Reid Ewing. 2013. “Getting trip generation right eliminating 

the Bias against Mixed Use Development.” American Planning Association (APA). 

Zamir, Kiana Roshan, Arefeh Nasri, Babak Baghaei, Subrat Mahapatra, and Lei Zhang. 2014. 

“Effects of Transit-Oriented Development on Trip Generation, Distribution, and Mode 

Share in Washington, D.C., and Baltimore, Maryland.” Transportation Research Record: 

Journal of the Transportation Research Board 2413 (1): 45–53. 

https://doi.org/10.3141/2413-05. 

Zhou, B, and Kockelman, K. 2008. “Self-selection in home choice: use of treatment effects in 

evaluating the relationship between the built environment and travel behavior,” no. 2077: 

54–67. 

 

 

 



38 

 

 

38 

 

 


	Structure Bookmarks



Accessibility Report


		Filename: 

		Trip and Parking generation at Transit-Oriented Developments - Two Case Studies in Texas.pdf




		Report created by: 

		

		Organization: 

		




[Enter personal and organization information through the Preferences > Identity dialog.]


Summary


The checker found problems which may prevent the document from being fully accessible.


		Needs manual check: 0

		Passed manually: 2

		Failed manually: 0

		Skipped: 0

		Passed: 29

		Failed: 1




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Failed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Passed		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top


