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Abstract 

 

An Onion Creek Plantation case study: Encouraging physical activity 

by improving park access. 

 

Adriana Torcat Chavez, MSCRP 

The University of Texas at Austin, 2015 

 

Supervisor:  Talia M. McCray 

 

The effects of improvements to the built environment on physical activity and 

obesity levels has been widely analyzed. Nevertheless, there is still a need to prove through 

software simulations that actual modifications to the built environment may not result in 

disruptions the natural environment. Improvements to the built environment have the 

potential to enhance quality of life and promote active lifestyles. This study explores how 

built environment interventions and park connectivity strategies could contribute to higher 

rates of physical activity (PA) in Onion Creek Plantation – a local community located in 

southeast Austin, Texas – and analyze the incidence of those interventions on public health 

and obesity rates in the community. This study proposes to foster physical activity through 

the construction of a pedestrian low water crossing to improve access to the Onion Creek 

Greenbelt from the adjacent residential areas. Data for this analysis were obtained from the 

U.S Census Bureau, City of Austin’s GIS data repository, City of Austin Watershed 

Protection Department and Children’s Optimal Health reports. Three software products 

were used to process the data; ArcGIS 10.1, HEC-RAS 4.1.0 and HY8 – Culvert Hydraulic 
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Analysis software. Simulations of the behavior of Onion Creek during the 2 year and 100 

year flood events allowed to measure the variation in the water surface elevation after 

adding the LWC. For the 2 year event the variation was 1.15 ft. and 0.46 ft. for the 100 

year event. These variations should not create additional significant hazards during flood 

events in Onion Creek. The Onion Creek Park access project demonstrates the benefits of 

intersecting community planning with walkability, built environment and environmental 

health considerations to enhance the overall health of a local community. This study shows 

the value of simulating changes in the natural environment when new features are built. 
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Chapter 1: Introduction 

PURPOSE 

The purpose of this study is to explore how built environment interventions and 

park connectivity strategies could contribute to higher rates of physical activity (PA) in 

Onion Creek Plantation – a local community located in southeast Austin, Texas – and to 

analyze the incidence of those interventions on public health and obesity rates in the 

community. This study proposes to foster physical activity through the construction of a 

pedestrian low water crossing to facilitate access to the Onion Creek Greenbelt from the 

adjacent residential areas.  

SIGNIFICANCE OF THE STUDY 

This report was designed as culmination of research initiated in 2013 as part of 

coursework for the Built Environment and Public Health elective, which is part of the 

curriculum of the Community and Regional Planning Program in the School of 

Architecture at the University of Texas at Austin. This study is also a response to the 

interest of several community members to address public health and safety issues and to 

develop a variety of projects to improve quality of life in Onion Creek Plantation.  

The targeted population of this study was the Onion Creek Plantation community, 

located in southeast Austin, Texas. However, for demographic analysis purposes the study 

area was defined by two census tracts – 24.26 and 24.30 – that encompass the population 

living west and east of the location of the proposed bridge. This allowed for a focused study 

that is expected to impact a specific community and transform a particular environment. 

While this research effort was focused on obesity levels and encouraging PA in Onion 

Creek Plantation, the impacts and conclusions could be used as a tool to identify potential 
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solutions to public health issues in other communities, like the entire Dove Springs 

neighborhood. 

Aside from the impact on PA rates and the built environment, the results of this 

study also have the potential to provide social and additional health benefits to the Onion 

Creek Plantation community. Creating park access and connectivity, providing a 

destination, as well as an adequate infrastructure can enhance the walkability of the 

community and may also increase residents’ use of outdoor spaces for PA. As the proposed 

bridge offers residents the opportunity to utilize surrounding spaces in the neighborhood, 

an increase in social interactions between community members can be expected. 

Development of unplanned interactions has the potential to strengthen relational networks. 

The potential ripple effects of the bridge may be more than simply park access. The 

proposed bridge can provide a built environment that is more conducive to park usage, 

walking, PA and social interactions, at the same time it may be the catalyst to additional 

interventions of the built environment.  

OVERVIEW 

A genetic predisposition, chronic surplus of energy intake compared to energy 

expenditure (Cheung & Mao, 2012; Grafova, Freedman, Kumar, & Rogowski, 2008; 

Herrera & Lindgren, 2010), environmental conditions such as the built environment – 

which have a constraining effect on PA and diet – and residential segregation (Corral, 

Landrine, & Zhao, 2014; Liu, Wilson, Qi, & Ying, 2007) are one of the main causes 

associated to overweight and obesity in the United States and worldwide.  

Researchers have analyzed the built environment in terms of urban design features, 

land use, transportation systems and spaces to be physically active, encompassing a variety 

of places modified by humans that impact health and quality of life (Booth, Pinkston, & 
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Poston, 2005; Handy, Boarnet, Ewing, & Killingsworth 2002; Srinivasan, O’Fallon, & 

Dearry, 2003; Jackson, Kochtitzky, & Centers for Disease Control and Prevention, 2000; 

Wang, Wen & Xu, 2013). Certain features of the built and social environment have been 

related to higher rates of physical inactivity and obesity related behaviors (National 

Research Council, 2005; Nelson, Gordon-Larsen, Song, & Popkin, 2003; Wang, Wen & 

Xu, 2013). Public health professionals have argued that interventions in the built 

environment can have a potentially positive effect on health by increasing the levels of PA 

and reducing obesity prevalence (Brennan Ramirez, et al. 2006; Frank, Engelke, & 

Hourigan, 2003; Lee, Ewing, & Sesso, 2009; Samimi, Mohammadian, & Madanizadeh 

2009; Trowbridge & Schmid, 2013) 

Different disciplines have been researching how interventions to existing park 

settings can increase PA levels and health quality (Bedimo-Rung, Mowen, & Cohen 2005). 

Aspects of the built environment like neighborhood walkability and proximity of parks are 

related to PA (Bracy, et al. 2014). Improvements to these features in local communities 

may increase usage and PA, reducing certain health issues and obesity incidence (Maas, 

Verheij, Groenewegen, De Vries, & Spreeuwenberg, 2006; Mitchell & Popham, 2007; 

Veitch, Ball, Crawford, Abbott, & Salmon, 2012). 

In the U.S and worldwide, obesity prevalence and physical inactivity contributes 

significantly to premature mortality, a condition that has been related to various elements 

of the built environment (Black & Macinko, 2008; Colditz 1999; World Health 

Organization, 2005). There are significant challenges associated to preventing obesity, but 

a combination of dietary and behavioral strategies to promote healthy eating and increase 

PA should contribute to the reduction of overweight and obesity (Tsai, & Wadden, 2013). 
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RESEARCH GOALS & QUESTIONS  

This study will evaluate the potential of reducing obesity prevalence and increasing 

PA levels in Onion Creek Plantation through the construction of a pedestrian bridge. This 

research project has the following primary goals: 

1. Provide a narrative of the current knowledge on obesity prevalence in inner city 

neighborhoods, built environment interventions to improve public health, and the 

incidence of park connectivity to foster PA and reduce obesity rates. 

2. Identify demographic and obesity trends in the study area defined by census tracts 

24.26 and 24.30.  

3. Illustrate case studies where a) obesity prevalence and PA levels were successfully 

related to the built environment and b) residential segregation was associated to higher 

rates of obesity and physical inactivity. 

4. Model a pedestrian low water crossing to connect residential areas with the Onion 

Creek Greenbelt.  

5. Interpret the potential positive effects on public health of the intervention to the built 

environment in Onion Creek Plantation.  

Research questions explored in this study include: How can improvements to the 

built environment contribute to advance public health and reduce obesity in the Onion 

Creek Plantation community? How can urban design interventions increase park 

connectivity and foster physical activity in the Onion Creek Plantation community? 
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Chapter 2: Literature Review 

This chapter will provide an overview of research on the relationship between the 

built environment, high rates of obesity and reduced levels of PA. First, it showcase the 

current literature regarding prevalence of obesity in inner city neighborhoods. Then it will 

discuss the influences of the built environment on obesity and PA. Finally, it will draw 

associations between park use and reduced levels of obesity and physical inactivity. 

OBESITY IN NEIGHBORHOODS 

The Centers for Disease Control and Prevention (CDC) defines childhood obesity 

as a Body Mass Index (BMI) at or above the 95th percentile for children of the same age 

and sex, while children are considered overweight if the BMI is equal or greater than the 

85th percentile but lower than the 95th percentile (Centers for Disease Control and 

Prevention, 2012). For adults obesity is defined as a BMI of 30 or higher and overweight 

when the BMI is between 25 and 29.9 (CDC, 2012). In the United States 78.6 million adults 

– almost 35% of the total population – are obese, while 12.7 million or 17% of children 

and adolescent between 2 and 19 years are obese (Ogden, Carroll, Kit, & Flegal, 2014). 

Figure 1 illustrates the prevalence of obesity for adults in the U.S., where Texas is among 

the states with 30% to 35% of obesity prevalence.  

Obesity, at the individual level, has been commonly associated to an excess in 

energy consumption, genetic predisposition, physiologic and psychological aspects 

(Wright & Aronne, 2012). However, at the population level other contributing elements to 

obesity prevalence are environmental, social and economic conditions (Black & Macinko, 

2008; Wright & Aronne, 2012). Including neighborhood-level elements like availability of 

healthy food, quality of the physical environment and socio-economic status in the 

individual-level analysis of obesity prevalence could contribute to designing more efficient 
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interventions to reduce obesity rates (Black & Macinko, 2008; Martin, Ogilvie, & Suhrcke, 

2014).  

 

 

Figure 1.  Prevalence of self-reported obesity among U.S adults by state and territory, 

BRFSS, 2013. (CDC, 2014) 

Socio-economic status and race/ethnicity have been associated with a higher 

prevalence of obesity in certain groups (Gearhart, Gruber, & Vanata, 2008; Jo, 2014; 

Pickett, Kelly, Brunner, Lobstein, & Wilkinson, 2005; Ulijaszek, 2012). For the last two 

decades several studies have demonstrated that people living in neighborhoods with high 

unemployment rates and poverty levels, low education and material deprivation increases 

the possibilities of being obese or having a higher BMI (Janssen, Boyce, Simpson, & 

Pickett, 2006; Van Lenthe & Mackenbach, 2002). Gender also plays a significant role in 

the correlation of socio-economic status and weight, where women have higher odds of 

being obese when living in disadvantaged socio-economic conditions (King, Kavanagh, 

Jolley, Turrell, & Crawford, 2006; Pickett et al., 2005; Robert & Reither, 2004). Racial 
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composition evidence suggests that individuals living in areas where more than 25% of the 

population is black has greater odds of being obese (Boardman, Saint Onge, Rogers, & 

Denney, 2005; Corral, Landrine, Hao, Zhao, Mellerson, & Cooper, 2011; Ogden et al., 

2014). Nevertheless, other studies have not found strong correlations between racial 

composition and the likelihood of being obese (Mobley, Root, Finkelstein, Khavjou, Farris, 

& Will, 2006; Robert & Reither, 2004).  

Obesogenic environments1 have also been related to obesity rates and to imbalances 

between food energy intake and expenditure. These types of environments are 

characterized by having fewer large supermarkets, lower supermarket per person ratios 

(Black & Macinko, 2008) and lack of access to fresh and healthy food. These conditions 

make socio-economically deprived population dependent on corner stores to purchase food 

and therefore more prone to have higher BMI levels (Adams, Ulrich & Coleman, 2010; 

Alviola, Nayga & Thomsen, 2013; Black & Macinko, 2008). Obesogenic environments 

combined with populations living in low socio-economic conditions may lead to a higher 

intake of calories, causing weight gain. There is evidence that increased availability of 

healthy foods and large supermarkets are associated with improved dietary choices and a 

higher consumption of fruits of vegetables, which may contribute to reduce obesity 

prevalence (Adams, Ulrich & Coleman, 2010; Alviola, Nayga & Thomsen, 2013; Black & 

Macinko, 2008). 

Despite efforts and implementation of programs to reduce obesity, there has not 

been a significant change in obesity rates from 2003-2004 and 2011-2012 in children or 

adults (Odgen et. al, 2014). Moreover, annual medical costs associated to obesity in the 

U.S were estimated in $147 billion in 2008 U.S dollars (Finkelstein, Trogdon, Cohen, & 

                                                 
1 An environment that because of its characteristics promotes obesity.  



 8 

Dietz, 2009). Further research on obesity causes and its relationship with neighborhoods 

characteristics should contribute to create an appropriate framework for designing public 

policies to reduce this epidemic and the high costs associated to it.  

INFLUENCES OF THE BUILT ENVIRONMENT ON PHYSICAL ACTIVITY AND OBESITY 

LEVELS 

Several studies have demonstrated the role that the built environment plays in 

physical activity and obesity levels (Feng, Glass, Curriero, Stewart, & Schwartz, 2010; 

Sallis, Floyd, Rodriguez, & Saelens, 2012). Improving the physical and built environment 

has been recommended by the Institute of Medicine – IOM as a strategy for promoting PA 

and incorporating it into daily routines (Institute of Medicine, 2012), as well as a means to 

prevent obesity mainly in children (Barnes, 2010). Supporting alternative systems and 

promoting multi-modal transportation options is one strategy to create built environments 

that support PA by making walking and biking more appealing (Frank, Greenwald, 

Winkelman, Chapman, & Kavage, 2010). Environments that allow people to walk and bike 

safely for transportation can encourage active lifestyles (Trowbridge & Schmid, 2013) 

increasing PA rates. MacDonald, Stokes, Cohen Kofner, & Ridgeway (2010) found that an 

increased access to a light rail transit can modify perceptions of neighborhood 

environments and increase PA levels, resulting in improved health outcomes. Including 

policies such as Smart Growth or complete streets guidelines that support a healthy built 

environment in city, land use and transportation planning can help to assists municipalities 

in achieving goals that prioritize PA (Trowbridge & Schmid, 2013). Allowing recreational 

school facilities, such as playgrounds and school ground, to be used as public parks after 

school hours has been suggested as an additional strategy to increase PA, promote active 

lifestyles and social interactions in a community (Trowbridge & Schmid, 2013). 
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Another set of studies has correlated specific elements of the built environment with 

obesity prevalence. Chen, Florax, & Snyder (2013) found a slight correlation between 

availability of fast food restaurant and obesity prevalence. Anderson & Matsa (2011) and 

Dunn (2010) found similar results in rural counties. However Dunn found a higher 

significance of availability of fast food restaurant in higher BMI levels in non-Whites 

females in medium-density counties. The study performed by Dunn, Sharkey, & Horel 

(2012) suggests that a greater availability of fast food is not significantly correlated with 

obesity among White rural residents, whereas it is positively associated for non-White rural 

residents. Rundle et al., (2009) conducted a study to evaluate the association of 

neighborhood food environments with BMI levels and obesity after controlling for 

neighborhood walkability. Results suggest that density and access to BMI-healthy food 

outlets are inversely associated with BMI levels and a lower prevalence of obesity (Rundle 

et al., 2009). Perceptions of safety is a characteristic of the built environment that has been 

related to obesity by modifying residents’ behaviors. In 2008, Foster & Giles-Corti 

conducted a study whose results correlate perceptions of safety and lower PA rates. Fish, 

Ettner, Ang, & Brown (2010) found higher BMI levels in residents that perceived their 

neighborhoods as unsafe compared to those who perceived it as a safe environment. 

Similarly, Brown’s, Werner’s, Smith’s, Tribby’s, & Miller’s (2014) study suggest that 

lower perceptions of safety are related to obesity prevalence and higher BMI levels.  

Shifts in land use development towards more segregated patterns have led to health 

problems related to obesity and less walking levels (Saelens & Handy, 2008), while mixed 

land use patterns enables residents to walk to nearby destinations (Brow et al., 2009). 

Different types of land use patterns were compared to corresponding BMI levels by Brown 

et al., (2009); equal distribution of walkable land use categories, distance to walkable 

destinations, walk to work measures and housing ages, and land use categories. Results 
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suggest a relationship between a lower BMI and healthy weights with the presence of 

walkable land uses, like nearby light rail stations and old neighborhoods. Smith et al., 2008 

conducted a study to relate neighborhood walkability – defined as density, pedestrian 

friendly design and two measures of land use diversity – to excess of weight in Salt Lake 

County residents. Researchers found that higher levels of walkability decreases the risk of 

excess weight, while pedestrian-friendly streets were related to lower risks of overweight 

and obesity. Additionally, results suggest that increasing the proportion of residents that 

walk to work reduces an individual’s risk of obesity by 10% (Smith et al., 2008). Another 

study, conducted in Baltimore City, Maryland evaluated the association between 

walkability and obesity in adults finding lower prevalence of obesity in residents of 

predominately White, high socioeconomic status and highly walkable neighborhoods 

compared to individuals living in poor walkable neighborhoods (Casagrande, Gittelsohn, 

Zonderman, Evans, & Gary-Webb, 2011). Environments supporting bikeability support 

PA for cyclist and for other residents, especially in environments that offer density, 

diversity, and activity-friendly design features (Winters, Brauer, Setton, & Teschke, 2010). 

A study conducted by Brown et al, in 2013 suggest that greater proportions of workers who 

bike to work are related to lower BMI levels and obesity risks.  

Obesity is a real epidemic contributing to several diseases worldwide. A 

combination of biological, psychological, behavioral and social factors explain in part the 

obesity epidemic (Booth et al., 2005). On the other hand, built environments that 

discourage PA and promote unhealthy dietary practices also contribute to obesity 

prevalence in the United States and abroad (Hayne, Moran, & Ford, 2004). Further research 

should be conducted to understand better associations of the built environment and obesity 

among diverse gender, race/ethnicity and socio-economic groups.  
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PARK USE AND OBESITY  

Understanding how physical environments, particularly public parks and open 

spaces, favor PA is important because of the health benefits it can offer and its influence 

in reducing obesity prevalence (Bauman, 2004; Hajna, Dasgupta, Halparin, & Ross, 2013; 

Kokkinos, 2012; Macera, Hootman, & Sniezek, 2003; Warburton, Nicol, & Bredin, 2006). 

Public parks and open spaces are desirable places to have in a neighborhood to promote 

PA and reduce obesity rates (Cutts, Darby, Boone, & Brewis, 2009; Giles-Corti & 

Donovan, 2002). Nevertheless, proximity to public parks and open spaces does not 

necessarily guarantee that nearby residents can easily and safely walk or bicycle to them 

(Fan & Jin, 2013). Inconveniences of accessing parks can deter people from choosing to 

use them (Humpel, Owen, & Leslie, 2002) having negative impacts on levels of PA and 

wellbeing. Since the 1980s, health researchers have sought to explore built-environment 

barriers to physical activity in neighborhoods and parks (Sallis et al., 1989; Schroeder & 

Anderson, 1984). Several authors have summarized and interpreted the literature regarding 

access to various types of green spaces and associations with physical activity and health 

outcomes (Humpel et al., 2002; Liu et al., 2007; Maroko, Maantay, Sohler, Grady, & Arno, 

2009; Pasala, Rao, & Sridhar, 2010) finding that physical facilities like fitness areas, 

volleyball courts, trails, playgrounds and parks are related to weight and obesity prevalence 

reduction (Sandy et al., 2011; Sandy, Tchernis, Wilson, Liu, & Zhou, 2013; Veugelers, 

Sithole, Zhang, & Muhajarine, 2008).  

An extensive body of literature has provided evidence regarding the multiple 

benefits of parks and recreational facilities, including physical, psychological, social and 

economic benefits (Crompton, 1999). In terms of physical health benefits, some studies 

have established associations between conveniently located parks with vigorous physical 

activity (Sallis, Bauman, & Pratt, 1998; Sallis, Johnson, Calfas, Caparosa, & Nichols, 
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1997) that may lead to reduced levels of stress and enhanced senses of wellness (Orsega-

Smith, Mowen, Payne, & Godbey, 2004). Proximity to parks and natural environments, the 

opportunity to change of scenery and a feeling of open space even when there is no actual 

use of a park can provide emotional and mental health benefits (Kaplan, 2001; Taylor, Kuo, 

& Sullivan, 2002). Moreover, physical activity has been associated with a reduction of 

depression symptoms (Dishman, Washburn, & Heath, 2004; Lawlor & Hopker, 2001). 

Open green spaces facilitate social contact and interactions promoting community 

cohesion, pride and social capital (Bedimo-Rung et al., 2005; Zhou & Parves Rana, 2012). 

Parks and open spaces can add economic value (Chen & Jim, 2008) to a city by increasing 

property values (Bedimo-Rung et al., 2005).  

Park use among adult populations 

Studies have demonstrated that low socio-economic groups do not engage in 

sufficient physical activity to benefit their health (Bauman, Bellew, Booth, Hahn, Stoker, 

Thomas, 1994; Cauley, Donfield, LaPorte, & Warhaftig, 1991; Yen & Kaplan, 1998). A 

study conducted by Giles-Corti & Donovan in 2002 among adult population (18-59 years) 

used objective and perceived measures of access to facilities that support PA. Results 

suggest that the perception of access to a park within walking distance was 50% lower for 

those residents living in low socio-economic groups (Giles-Corti & Donovan, 2002), 

possibly leading to less park use and lower levels of physical activity. The same study also 

suggests that participants were more likely to walk at a frequency of six 30-minute sessions 

each week if they were in the top quartile of access to public open space (Giles-Corti & 

Donovan, 2002).  

Roux et al., (2007) examined if availability of recreational resources is related to 

PA levels among adults (45-84 years) in New York City, NY; Baltimore, MD; and Forsyth 
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County, NC. Findings indicate that participants living in areas with higher densities of 

recreational resources (public sports fields and park trails) were more likely to engage in 

physical activities during a typical week (Roux et al., 2007). Associations between density 

of recreational resources and PA were not present in areas within a distance of 0.5 miles of 

each participant’s residence, but were present for areas ranging from 1 to 5 miles. Stronger 

associations between density of recreational resources and PA were observed among low-

income and non-Hispanic Black and Hispanic participants compared to high-income and 

non-Hispanic White participants. Density of recreational resources and PA were estimated 

separately for non-fee and fee recreational facilities, finding that associations were present 

only for fee facilities (Roux et al., 2007). 

Wendel, Zarger, & Mihelcic (2012) observed that the usage of parks in Bolivia was 

greater among men compared to women, despite generally good spatial accessibility to 

green spaces across the population. Day versus night-time differences in park usage were 

significant between men and women. Results indicate that sports fields, which represent a 

high percentage of total green space in the region, are predominantly used by men and 

under-utilized by women and the elderly. In general, park use during the week was limited 

by transportation availability to reach recreational facilities (Wendel et al., 2012).  

Availability of public green and open spaces play an important role in improving 

quality of life, reducing crime levels and obesity prevalence and physical inactivity 

(Wright, Downs, & Mihelcic, 2011). “Quality and quantity of spaces, user socio-

demographic characteristics, access to competing facilities, ability for amenities to match 

user needs, maintenance, and perceived safety” (Wendel et al., 2012) are some of the 

factors that determine the use of public green and open spaces (Giles-Corti et al., 2005). 
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Park use among youth populations 

Scholars have noted differences in physical outcomes between male and female 

children. Epstein et al. (2006) reported that children (ages 8-15) living near a large 

community park were associated with a 38.9-minute increase in moderate to vigorous PA 

per day compared to children living in areas with no neighborhood park. When compared 

to girls, results show a greater increase in PA among boys when sedentary behaviors were 

reduced. Similarly, Roemmich, Epstein, Raja, & Yin (2007) found that increased access to 

parks was related to increases in PA in boys but not in girls. A study by Wolch et al. (2011) 

observed youth populations over several years to estimate potential long-term impacts of 

park proximity. The authors reported that park area within 500 meters from children’s (ages 

9-10) homes was significantly associated with a lower BMI, an assumed indicator of 

physical health, by the age of 18, especially for boys. In 2009 Ries et al. conducted a cross-

sectional study among 329 adolescents from two high schools in Baltimore, Maryland 

(69% of them were African American) to examine associations between “objective and 

perceived measures of environmental characteristics and urban adolescents’ use of parks 

for physical activity and their total weekly minutes of moderate to vigorous physical 

activity” (Ries et al., 2009, pp. S65). Researchers found that park use increased for PA 

when adolescents perceived greater park availability, quality and use by friends. This study 

also found a difference between female adolescents and males in terms of park use and PA, 

with females being less likely to use parks. Similar differences were found in terms of race 

and ethnicity, with African American being less likely to use parks for PA ((Ries et al., 

2009). Whether or not greater access to public parks encourages people to use them and to 

exercise more is still an unresolved debate, possibly due to the wide variety of methods for 

measuring access and the many characteristics and uses of outdoor recreational spaces.  
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A significant number of studies have used statistical methods to measure the 

associations between characteristics of the built environment and PA, obesity and BMI 

levels. The preceding literature review looked over some of these studies providing a 

theoretical framework that highlights the importance of improving our built environments 

to promote better health standards. This study builds on the results of previous studies and 

attempts to provide a different perspective by simulating the possible disruptive effects of 

a vented ford in the Onion Creek water flow. These simulations intent to demonstrate that 

improvements to the built environment can be made without creating additional hazards to 

the population. The change to the built environment proposed in this study has the potential 

to increase PA levels in the impacted population.   
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Chapter 3: Methods 

Austin, the capital of Texas, was settled in the early 1830s and is located along the 

Colorado River in Travis County. Southeast Austin represents a considerable portion of 

the city and it is delimited by the Interstate Highway 35, Texas State Highway 183 and 

East Ben White Boulevard. Onion Creek Plantation, a residential community located in 

Southeast Austin, was developed in the 1970s. Figure 2 shows the location of the study 

area in the context of Travis County boundaries. 

 

Figure 2.  Location of the study area in the City of Austin context.  
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SOCIO DEMOGRAPHIC CHARACTERISTICS  

The total study area population – Census tracts 24.26 and 24.30 combined – for the 

2010 Census was 10,912, and for the Dove Springs Neighborhood was 35,393 (see Table 

1). The combined population for these two areas represent 5.98% of the total population in 

the Austin Census County Division. Median age in the study area – similar to that in Dove 

Springs – shows prevalence of a young and economically active population (U.S Census 

Bureau, 2010).  

The study area and the Dove Springs neighborhood each have a large Hispanic 

population, accounting for more than 70% of their respective total populations, while in 

the Austin CCD the Hispanic or Latino population represent approximately 38% of the 

total population. Median household income according to the 2009-2013 American 

Community Survey 5-years Estimates in the study are $63,523 for Census Tract 24.26 and 

$44,375 for Census Tract 24.30, while the median household income for the entire Austin 

CCD is $51,897. In regards to tenure, more than 80% in the study area are owner occupied 

units and 20% are renter occupied units. The Austin CCD and Dove Springs neighborhood 

both have a more balanced distribution between owner and renter occupied units (U.S 

Census Bureau, 2010).  
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Census 2010 
Austin CCD, 

Travis County 

Dove Springs 

Neighborhood2 

Study Area – Census 

tracts 24.26 and 24.30 

Total population 774,229 35,393 10,912 

Median age 30.7 26.5 27.9 

Hispanic or Latino 

population 
38.1% 77.4% 72.3% 

Owner occupied 

units 
46% 46.5% 80.4% 

Renter occupied 

units 
54% 53.5% 19.6% 

Population density 

(per sq. mile) 
1,658.5 2,905 1,739.1 

Table 1: Demographic profile for the Austin CCD, Dove Springs neighborhood and 

the study area (U.S Census Bureau, 2010). 

SITE SELECTION 

As in many other major cities in the United States – particularly those in the South 

and in Texas – urban development in Austin during most of the 20th century was 

characterized by racial residential segregation (Tretter, 2012). Restrictions to use public 

modes of transportation, enforcement of new laws and municipal regulations, contact with 

environmental and man-made hazards are some of the elements that played a significant 

role in delineating patterns of spatial segregation in Austin (McDonald, 2007; Tretter & 

Adams, 2012). Residential segregation has been negatively associated to health since 

minority groups tend to locate in poor quality neighborhoods with concentrated poverty 

and low quality environments (Acevedo-Garcia & Lochner, 2003; Acevedo-Garcia, 

Lochner, Osypuk, & Subramanian, 2003; Massey, & Fischer, 2000). Several studies have 

                                                 
2 For the purpose of this study the Dove Springs Neighborhood is defined as the combination of the 

following census tracts 24.11, 24.12, 24.13, 24.19, 24.27, 24.31. 
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hypothesized that residential segregation is an additional variable associated with higher 

rates of obesity particularly among African American and Hispanic neighborhoods when 

compared to Whites (Corral et al., 2014; Corral et al., 2011). Lack of recreational facilities 

and the presence of fast-food outlets and convenience stores in predominantly Hispanic 

neighborhoods have been associated to reduced levels of PA and increased obesity 

prevalence (Moore, Diez Roux, Evenson, McGinn, & Brines, 2008; Powell, Slater, 

Chaloupka, & Harper, 2006; Morland, Wing, Diez Roux, & Poole, 2002; Powell, 

Chaloupka, & Bao, 2007). The high percentage of Hispanic and Latino population in the 

study area makes it an ideal scenario to analyze the potential positive effects of 

interventions to the built environment to reduce obesity prevalence and low levels of PA 

associated to residential segregation.  

Onion Creek Plantation is located in the Onion Creek Watershed and in the 

corresponding floodplain area. In Figure 3, the red dot represents the study area. Initially, 

most of this area was not considered in the floodplain and currently is not included within 

the City of Austin’s planning areas (see Figure 2 and 3). Beginning in 1998, 2001 and 2013 

serious flooding occurred in the area. For this reason the City began buying out residential 

properties to protect the public as recommended by the U.S Army Corp of Engineers - 

USACE (City of Austin, 2015e). After the buyout process is completed, 190 acres will 

return to its natural state, supporting the filtration of pollutants, the improvement of water 

quality, the prevention of erosion, and the support of habitats for diverse species. In 2006 

the USACE designed a study “to investigate the water-resource problems, needs, and 

opportunities within the Lower Colorado River Basin, and specifically within the Onion 

Creek watershed, and the city of Wharton, Texas” (U.S Army Corp of Engineers, 2006, 

pp. 2). The initial phases of this study identified a demand for several types of recreational 

facilities in the adjacent areas of the Onion Creek community. Consequently, the USACE 



 20 

has planned to increase recreation opportunities in the area where residential facilities are 

being bought out. The buyout process initiated by the City of Austin and existing plans to 

increase recreational facilities creates a unique opportunity to propose improvements to the 

built environment that can act as enhancers of health quality. 

In an effort to create awareness about the child obesity epidemic in Austin, Texas 

obesity by neighborhood and middle school was analyzed in a study conducted by 

Children’s Optimal Health and the Austin Independent School District (AISD) in 2011.  

 

Figure 3.  Floodplain model for the Onion Creek Watershed (City of Austin, 2015d). 

Mendez Middle School is located in Dove Springs, nearby Onion Creek 

community. For the school year 2009-2010 (SY09-10) 29.4% of tested students were 

obese, surpassed only by Martin Middle School with 30.2% in the entire AISD. As seen in 

Figure 4, the Dove Springs neighborhood showed a high count of obese students, making 

the area an ideal setting to propose measures to reduce obesity prevalence in general. More 
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importantly, Figure 4 also shows a high count of obese students in the study area. The 

report presented by Children’s Optimal Health (2011) recommended involvement of local 

governments, neighborhoods and parents in improving safety in parks and playgrounds that 

are close to residential areas. Proximity of two residential areas with a high prevalence of 

child obesity, the interest expressed by the community to improve quality of life in Onion 

Creek Plantation and access to park areas managed by the City of Austin are also part of 

the arguments for having chosen Onion Creek Plantation as the study area.  

 

Figure 4.  Overweight and obese proportion analysis for middle school students in the 

study area (Children’s Optimal Health, 2011).  
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LOW WATER CROSSINGS CONSIDERATIONS 

Low water crossings (LWC) are considered an alternative to bridges and culverts 

for stream crossing when conditions are appropriate, although there are associated 

challenges to its design and are recommended for low traffic roads and trails (Clarkin, 

Keller, Warhol, & Hixson, 2006). Low water crossings are especially useful for 

occasionally crossed waterways that experience flash floods (FEMA, 2009). Advantages 

associated to LWC include affordability when compared to large culverts or bridges, less 

susceptibility to plugging by debris or vegetation, and reduced water degradation by 

keeping vehicles out of the water (Gordon & Sherar, 2003).  

Site considerations and specific hydrologic, hydraulic, and biotic analysis are 

required when designing a LWC and selecting which type to use (Gordon & Sherar, 2003). 

Table 2 lists additional traffic and environmental considerations that should be taken when 

selecting a LWC structure. Engineering elements that need to be evaluated when designing 

a LWC include structure-site compatibility, roadway and site geometry, structural design 

of driving surface, traffic control and safety, materials selection, among others (Clarkin et 

al., 2006).  Roadway, driving surface and traffic considerations do not apply to the 

proposed site for the LWC in this study. 
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 Most Conductive Less Conductive 

Access priority Low High 

Alternative route Available Not available 

Traffic speed Low High 

Average daily traffic Low High 

Flow variability  High Low 

High-Flow duration Short (hours) Long (days) 

High-Flow frequency  Seldom (rare closure)  Often (frequent closure) 

Debris loading High Low 

Channel entrenchment Shallow Deep 

Table 2: Selection considerations for low water crossings (Clarkin et al., 2006). 

The general selection criteria listed in Table 2 was applied to the proposed site for 

the LWC in this study, resulting in the following analysis. The proposed site for the LWC 

is not near roads that provide access to public facilities or that are the only public route to 

an area. More importantly, the proposed site is not located on a road, but in a green area. 

In this sense, access priority and alternative route factors do not impose a constraint in 

selecting a LWC structure. Figure 5 show the access point and the proposed site for the 

LWC in Onion Creek. In a similar way traffic speed and average daily traffic do not restrict 

the construction of a LWC in the proposed site.  
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Figure 5.  Access point and proposed site for the low water crossing in Onion Creek 

through Dixie Drive (Fieldwork site visit).  

Having high, short duration peak periods followed by long intervals of low flow 

are conductive conditions to build LWC. Figure 6 shows the discharge in cubic feet per 

second for Onion Creek at US Hwy 183 station from January 1, 2015 to February 21, 2015. 

Discharge data are provided by the U.S Geological Survey. From the graph it is notable 

that Onion Creek has high flow periods followed by intervals of low flow that closely 

correspond with the median daily statistic. In regard to high-flow duration and high-flow 

frequency, Figure 6 illustrates that during the first month of the year there are short periods 

of overtopping flows, which determines inoperative periods of the crossing.  In contrast, 

Figure 7 illustrates discharge patterns for Onion Creek from July 1, 2014 to August 31, 

2014. During the summer there are less high peak periods and less overtopping of the 

crossing, allowing operation of the crossing almost continuously.  
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Figure 6.  Onion Creek discharge pattern for January 1, 2015 – February 21, 2015 (U.S 

Geological Survey, 2015).  

 

Figure 7.  Onion Creek discharge pattern for July 1, 2014 – August 31, 2014 (USGS, 

2015). 

The selected type of LWC for this study is a vented ford. This type of structure has 

a reinforced driving surface and several culvert pipes or box culverts to enable low flows 
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to go through without regularly passing over the crossing (Clarkin et al., 2006; United 

States Department of Transportation, 2015). When the ford surface is 3 feet or higher 

during overtopping, scour protection is necessary for two reasons: 1) the water drop at high 

flows, and 2) the accelerated stream velocities exiting through the culverts. Vented fords 

usually have a low vented-area ratio (VAR) creating a damn effect across the channel at 

high flows and downstream degradation and scour; characteristics that have been identified 

as a major disadvantages (Clarkin et al., 2006). Examples of different configurations of 

vented fords are shown in Figure 8. 

 

Figure 8.  Examples of vented fords (Clarkin et al., 2006). 

CASE STUDIES   

Guettabi’s & Munasib’s (2014) study focused on the role played by physical space 

on the incidence of obesity in a particular population. Researchers employed a 

geographically weighted regression (GWR) to evaluate local or regional patterns for metro 

and non-metro counties separately. Results indicate “that distance from higher tiers of the 

urban hierarchy is positively associated with obesity rates” for metro areas (Guettabi & 

Munasib 2014, pp. 530). For non-metro areas, distance was inversely related to obesity 

rates when evaluating distance to a 250,000 metro area, and was positive related when 
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evaluating distance to a metro area of 1,500,000 or more. Remoteness of an area may have 

a significant impact on the increase of obesity rates due to poor connectivity, restricting 

access to public transit and active commuting options like walking and cycling (Rashad, 

2009). This study provides a general approach to understanding obesity prevalence in 

Onion Creek Plantation and justifying interventions to the built environment to promote 

physical activity.  

Rundle et al. (2007) designed a cross sectional analysis to determine whether PA 

and BMI are associated with variations in built environment characteristics in New York 

City. Researchers used secondary data from a survey on socio-demographic characteristics 

and measured weight and height for a total sample of 13,102 residents in New York City. 

Home addresses were geographically linked to census tracts to evaluate the relationship 

between the urban form and the individual. Using a multilevel analysis, the study related 

characteristics of the built environment like population density, land use mix and access to 

public transit, to BMI, while controlling for individual and neighborhood level socio-

demographic indicators. A baseline model was designed with built environment measures, 

including individual level predictors and tract level demographic predictors. Four 

additional models added measures of land use mix, access to public transit, population 

density and intersection density, evaluating the effects of each individually.  

In general, the study concluded that “individuals living in tracts with higher 

population density, greater density of subway and bus stops, and a more even mix of 

residential and commercial land uses had significantly lower BMI compared with other 

New Yorkers” (Rundle et al. 2007, pp. 331). Although this study does not include park or 

recreational facilities as a built environment measure, it does provide clear evidence of the 

influence of the built environment in obesity levels. Figure 9 shows the results of the 

multilevel models designed in the study of Rundle et al. (2007).  
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In a study of obesity and the built environment among children living in 

Massachusetts, researchers related clinical and spatial data, for children between 2 and 18 

years, using geographic information systems and studied the association between BMI and 

density of and distance to several built environment features (Oreskovic, Winickoff, 

Kuhlthau, Romm, & Perrin, 2009). Included features were streets, sidewalks, schools, 

subway stations, bicycle paths, open spaces, fast food restaurants and population density. 

The associations were evaluated through bivariate and multilevel analyses. 

 

Figure 9.  Results of the study The Urban Built Environment and Obesity in New York 

City: A multilevel analysis (Rundle et al., 2007).  

The study sample was composed of 21,008 children with the following 

characteristics; 54% were white, 26% Hispanic, 37% overweight and 20% obese. In 

general the results reveal that the amount of open space was associated with BMI; 

overweight and obese children had less open space available per 400 m (Oreskovic et al., 

2009). Figure 10 shows the obtained results for the bivariate analysis.  
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Fan & Jin (2014) estimated the impact of neighborhood parks or playgrounds on 

childhood obesity and explored how socioeconomic characteristics and neighborhood 

attributes determine the effects of parks or playgrounds. Based on data from the 2007 

National Survey of Children’s Health, researchers found a significant statistical and 

economical effect of neighborhood parks and playgrounds on childhood obesity (Fan & 

Jin, 2014). According to the study, the socioeconomic status of the targeted population and 

neighborhood amenities must be considered to increase the effects of relevant interventions 

when adding a park or playground in a neighborhood. The obtained results suggest that the 

impact of a park or playground is related to race; “non-Hispanic white youth benefit from 

neighborhood parks or playgrounds much more than blacks and Hispanics” (Fan & Jin, 

2014, pp 40). These results provide support to the purpose of the present study of improving 

the built environment in a predominantly Hispanic neighborhood to foster physical activity 

and reduce obesity rates. 

  

Figure 10.  Results of the study Obesity and the Built Environment among 

Massachusetts Children (Oreskovic et al., 2009). 
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ONION CREEK DATA COLLECTION AND PROCESSING  

Data for this analysis were obtained using the following sources: U.S Census 

Bureau, City of Austin’s GIS data, City of Austin Watershed Protection Department data 

and Children’s Optimal Health reports. Three software products were used to process the 

data; ArcGIS 10.1, HEC-RAS3 4.1.0 and HY8 – Culvert Hydraulic Analysis software.  

Data provided by the Watershed Protection Department included Onion Creek 

hydrologic and hydraulic models and topographic information, which were analyzed using 

HEC-RAS. The U.S Army Corp of Engineers River Analysis System (HEC-RAS) was 

developed by the Hydrologic Engineering Center for interactive use in a multi-tasking 

environment and “to perform one dimensional steady, unsteady flow calculations, sediment 

transport/mobile bed computations and water temperature modeling” (US Army Corp of 

Engineers, 2010, pp. 17). This software was used to perform hydraulic analysis and the 

possible disruptive effect of a vented ford in Onion Creek water flow. On the other hand, 

HY-8 is a free downloadable software designed by the Federal Highway Administration 

that allows for computerized culvert hydraulic approaches and protocols (Federal Highway 

Administration, 2001). This program was used to determine headwater and tail-water 

elevation and the number of culverts needed to avoid overtopping of the LWC.  

The City of Austin provides public Geographical Information System (GIS) data 

through its web site that includes regional, utilities, topography, environmental, land use, 

zoning and transportation data. The obtained data were processed using ArcGIS 10.1, a 

professional interface to create maps and conduct spatial analysis.  

Children’s Optimal Health is an organization committed to improving health and 

well-being of children by enabling communities to visualize the health of their 

neighborhoods through GIS mapping. In 2010 and 2011 Children’s Optimal Health 

                                                 
3 Hydrologic Engineering Center-River Analysis System. 
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produced reports analyzing child obesity by neighborhood and middle school. Since the 

U.S Census and the American Community Survey do not inquire about obesity at the 

Census Track level, Children’s Optimal Health reports were used to understand obesity 

incidence in the study area. 
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Chapter 4: Results 

This chapter presents an overview of the characteristics and current conditions of 

the Onion Creek Metropolitan Park and progresses through the analysis of the lower water 

crossing - LWC simulations. The analysis explains a series of tables and plots obtained 

from HEC-RAS and HY-8 that provide several measures of the LWC performance.  

ONION CREEK METROPOLITAN PARK 

The Onion Creek Metropolitan Park, a 555-acre undeveloped regional park, is 

located southeast of Travis County and surrounded by residential neighborhoods. Onion 

Creek flows along the park and the residential neighborhoods, acting as a natural barrier to 

connect the park with residential areas. Figure 11 shows the location of the Onion Creek 

Metropolitan Park, while Figure 12 illustrates park boundaries, where the red dot represents 

the proposed site for the LWC. 

 

Figure 11.  Onion Creek Metropolitan Park location (City of Austin Parks and 

Recreation Department, 2015b). 
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Figure 12.  Onion Creek Metropolitan Park boundaries (City of Austin Parks and 

Recreation Department, 2015b). 

From Figure 12 it is important to note that the proposed LWC will provide access 

mainly to the Onion Creek Green Belt, which is 180-acre and has 2.16 miles of trails 

located north of the Onion Creek Metropolitan Park. Nevertheless, future improvements to 

this recreational area can create an interconnected system of open spaces in the area.  

Compared to other large parks in the city of Austin, such as Zilker Park (351 acres) 

near the downtown area or the smaller Pease Park to the west of The University of Texas, 

Onion Creek Metropolitan Park has fewer visitors, is more secluded, is farther from the 

heart of the city where much of the public transportation is located, and has fewer man-

made amenities. Although Onion Creek Park is much more heavily wooded than Zilker 

Park, there are several features that Onion Creek could potentially offer in the future to be 
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more attractive to visitors. No official parking spaces have been marked, and is the reason 

why visitors usually park in the dead end of Onion Creek Drive near the trailhead. Table 3 

compares amenities and features present in Onion Creek Metropolitan Park and Zilker 

Park. It is noticeable how the location in the city modifies the dynamic of the two parks 

and determines the diversity and amount of amenities and features offered in it.  

 Zilker Park Pease Park 
Onion Creek 

Metropolitan Park 

Barbecue Pits    

Basketball courts   •  

Disc golf courts •   

Dog off-leash areas • • • 

Drinking fountains  • •  

Fitness stations •   

Gardens •   

Gazebos/Pavilions •   

Multipurpose fields •   

Parking lots •   

Picnic tables • •  

Playscape • • • 

Pools •   

Restrooms • •  

Soccer fields •   

Trails • • • 

Volleyball courts • •  

Table 3: Park amenities and features comparison for Onion Creek Metropolitan Park, 

Zilker Park and Pease Park (City of Austin Parks and Recreation 

Department, 2015a). 

In the summer of 2014 the City of Austin began a two phase planning process to 

develop the Onion Creek Metro Park Master Plan. Phase 1 will be focused in the overall 

direction of the Master Plan, while Phase 2 will define programs, improvements and 

implementation phases of the plan. The main purpose of the Onion Creek Metro Park 
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Master Plan is to define improvements to open space and the creek to make them more 

accessible to the public, while inclusion of facilities for recreation, multi-entertainment, 

exercise and education are also part of the vision statement created for the plan (City of 

Austin Parks and Recreation, 2015b). As shown in Figure 13 the final master plan 

document should be presented by the City of Austin during summer 2015. Moreover, on 

March 12, 2015 the City of Austin conducted the Final Draft Vision Plan public meeting 

where residents, neighbors and stakeholder met for a Visioning Workshop. 

 

Figure 13.  Onion Creek Metro Park Master Plan timeline (City of Austin Parks and 

Recreation Department, 2015b). 

LOW WATER CROSSING SIMULATIONS 

As mentioned in Chapter 3 data provided by the Watershed Protection Department 

were analyzed using HEC-RAS and HY-8. HEC-RAS was used to perform hydraulic 

analysis and the possible disruptive effect of a vented ford in Onion Creek water flow. HY-

8 was used to determine headwater and tail-water elevation and the number of culverts 

needed to avoid overtopping of the LWC. The following illustrations and plots will report 

the results of the hydraulic simulations.  

Figure 14 shows current access to the proposed site for the LWC and Onion Creek 

Green Belt from Dixie Drive, specifically through lot 71014 located on Foy Circle. An 

                                                 
4 This property has already been acquired by the City of Austin as part of the buyout process.  
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additional access to the green belt is through East William Cannon Dr. and Onion Creek 

Dr. Walking this route is feasible since continuous sidewalks have been installed recently 

along William Cannon Dr. However, vehicles traveling at a speed of at least 40 mph and 

having only undeveloped land and a private soccer field along William Cannon Dr. makes 

walking or cycling along the road less safe and enjoyable. After the buyout actions 

performed by the U.S Army Corp of Engineers the land surrounding Foy Circle has not 

been developed, missing the opportunity to improve the quality of an open space for the 

enjoyment of the community.  

 

Figure 14.  Access point to the LWC and Onion Creek Green Belt through Foy Circle. 

Additionally, Figure 15 illustrates the actual proposed site for the LWC. Currently, 

residents who want to cross the creek have to walk through steep terrain and wade through 

ankle to knee deep water to access the park. According to the cross section numbering 

scheme used by the Watershed Protection Department at the City of Austin, the LWC 

would be located between river stations 88370 and 87780. After having identified the 

corresponding river stations, HY-8 was used to determine several parameters related to the 
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vented fords such as design and maximum flow, channel type, material of the LWC, 

diameter and number of barrels. Figure 16 displays all the required parameters needed for 

the simulation, while Figure 17 shows the discharge diagram obtained from HY-8.  

 

Figure 15.  Proposed site for the LWC in Onion Creek. 

For the proposed LWC a design flow of 100 cubic feet per second (cfs) and a 

maximum flow of 120 cfs were selected. The design flow corresponds to the 88th percentile, 

which is associated with the 1 year flood event, and means that 88 percent of the time the 

LWC will be in operation and not overtopped. The selected material for the LWC was 

concrete with a rectangular top with of 6 feet (ft.) and a crest length of 100 ft. On the other 

hand, twelve circular concrete culverts with a diameter of 1.50 ft. were selected for the 

design of the proposed LWC. When the total discharge of the creek exceeds the 100 cfs 

the LWC will be overtopped because the headwater elevation will be greater than 508.50 

ft., which is the crest elevation. 
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Figure 16.  Crossing properties and culvert data for the design discharge simulation for 

the LWC in Onion Creek. 

Figures 18 and 19 show the elevation of the creek during the 100 year and 2 year 

flood events at river station 87000 without having added the LWC. On the other hand 

Figures 20 and 21 show the same type of analysis for river station 87780. This first analysis 

was conducted to understand the behavior of the creek during flood events without any 

built barriers. In river station 87000 (Figure 18) during the 2 year flood event water surface 

elevation reached the 521.67 ft., while during the 100 year flood event water surface 

elevation reached a high of 540.67 ft. (Figure 19). Similarly, in river station 87870 (Figure 

20) during the 2 year flood event water surface elevation reached the 521.62 ft., while 

during the 100 year flood event water surface reached an elevation of 541.40 ft. (Figure 

21). 
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Figure 17.  Side view discharge diagram for the LWC in Onion Creek with streamflow 

from left to right. 

 

Figure 18.  Onion Creek performance at cross-section 87000 without culverts – 2 year 

flood event. 
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Figure 19.  Onion Creek performance at cross-section 87000 without culverts – 100 

year flood event. 

 

Figure 20.  Onion Creek performance at cross-section 87870 without culverts – 2 year 

flood event. 
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Figure 21.  Onion Creek performance at cross-section 87780 without culverts – 100 

year flood event. 

The next step in this analysis was to compare the behavior of the creek after adding 

in HEC-RAS, the simulation software, the twelve barrels LWC and evaluating if the 

presence of this element would have a negative impact in the flood events. Figures 22 and 

23 illustrate the water surface elevation at river station 87800 during the 2 year and 100 

year flood event. For the 2 year flood event, water surface elevation downstream reached 

a high of 522.62 ft. and 522.77 ft. upstream, with a variation of 0.15 ft. For the 100 year 

flood event, water surface elevation downstream reached a high of 541.40 ft. and 541.13 

ft. upstream, with a variation of 0.28 ft. Table 4 summarizes the water surface elevation for 

the three analyzed river stations. When water surface elevations are compared before and 

after adding the LWC to the simulation software, it is possible to observe no significant 

changes in the elevation of the water surface.  
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Figure 22.  Onion Creek performance at cross-section 87800 with culverts – 2 year 

flood event. 

 

Figure 23.  Onion Creek performance at cross-section 87800 with culverts – 100 year 

flood event. 
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River Station 

87000 

River Station 

87780 

River Station 

87800 

WS elevation 2 year event  

no LWC 
521.67 522.62 522.62 

    

WS elevation 100 year event 

no LWC 
543.37 543.84 543.84 

    

WS elevation 2 year event 

with LWC 
521.67 522.62 522.77 

    

WS elevation 100 year event  

with LWC 
540.67 541.40 541.13 

Table 4: Comparison of water surfaces elevations in three river stations at Onion 

Creek for 2 year and 100 year flood events. 

The previous analysis allows to illustrate the behavior of Onion Creek after adding 

the LWC and compare it with the current conditions of the creek. From Table 4, it is 

possible to observe that the variation in the water surface elevation after adding the LWC 

in river station 87800 was 0.15 ft. for the 2 year event. For the 100 year event, simulations 

in station 87800 reported a reduction in the water surface elevation of 2.71 ft. River stations 

87000 and 87780 did not report variations in the 2 year event after adding the LWC. For 

the 100 year event simulations reported a decrease in their water surface elevation of 2.7 

ft. for river station 87000 and 2.44 ft. for station 87780 after adding the LWC. The observed 

reductions could be explained by the modifications needed in the ground to fit the twelve 

barrels of the LWC. These modifications would increase the capacity of the river bed, 

resulting in a decrease of the water surface elevation. These variations should not create 

additional significant hazards during flood events in Onion Creek. However, a more 

detailed analysis should be performed to fully understand the behavior of the creek and the 

impacts of building the proposed LWC.  
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Chapter 5: Discussion 

One hundred and fifty years ago improvements to the built environment promoted 

by urban planners and engineers allowed substantial advances in public health (Rao, 

Prasad, Adshead, & Tissera, 2007). During the 20th century planning practices showed lack 

of consideration of the effects of the built environment on health, leading to an increased 

prevalence of diseases like diabetes and obesity (Rao et al., 2007). Rising percentages of 

obesity among U.S and worldwide population in the last three decades (National Center 

for Health Statistics, 2010) have justified efforts in conducting studies to promote active 

lifestyles that reduce obesity prevalence.  

The Onion Creek community is located in one of many urban environments in 

Austin, TX, that can be improved to promote PA and reduce obesity levels. According to 

Children’s Optimal Health the percentage of obese students in the Mendez Middle School 

for the SY09-10 is 29.4%, showing a decrease of 0.6% compared to SY08-09. This health 

condition motivated the present study, which is an effort in contributing to advancing 

public health, reducing obesity, increasing park connectivity and fostering physical activity 

in the Onion Creek Plantation community.  

After simulating in HEC-RAS a vented ford to cross Onion Creek at river station 

87800 it is determined that building this new feature would not significantly affect flood 

events in the area. Simulations provide evidence of the feasibility of this intervention in 

terms of its impact on the natural environment. The proposed project has the potential to 

provide social and health benefits to the Onion Creek community. As discussed previously, 

creating park access and connectivity increases the likelihood of walking and may also 

increase residents’ use of outdoor spaces for PA. Providing a destination for residents, as 

well as adequate accessibility, can enhance walkability in the community.  
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As residents utilize the proposed LWC to access the surrounding open spaces, there 

will likely be an increase in social interactions between community members. High-quality 

built environments make contributions to people lives by positively affecting social 

cohesion, sense of place attachment and sense of community (Dempsey, 2008). This in 

turn may in a sense develop into “eyes on the street” and create a shared surveillance 

throughout the community (Jacobs, 1961), increasing feelings of safety. Greater social 

interactions enhance the social fabric of a community, creating more resilient 

neighborhoods (Downs, 1981).  

Revitalization of the built environment can generate social capital, social networks, 

and community-based organizations in charge of integrating people and improving 

physical conditions in a specific area (LaMore, Link, & Blackmond, 2006). Resident’s 

feedback and their vision for the larger neighborhood space surrounding the project area 

were considered in the present study. Residents expressed their interest in creating an area 

with picnic tables, gazebos, and other amenities that could be used for community 

gatherings, meetings and informal community events. Even though this study does not 

include the design of these particular urban features, it does provide an opportunity for 

future improvements that foster healthier lifestyles and encourage social interactions. The 

proposed LWC connects residential areas with an extensive open space creating the 

necessary demand to add the previous mentioned urban features.  

POLICY IMPLICATIONS  

Prevent a worldwide obesity epidemic depends on our ability to identify behavioral 

and environmental elements that contribute to this purpose (IOM, 2012), with the ultimate 

goal of fostering achievement and maintenance of a healthy weight among the population 

(IOM, 2005).  
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From conversations carried out in 2013 as part of coursework for the Built 

Environment and Public Health elective, it was possible to get acquainted with some of the 

Onion Creek community concerns. The main concerns of the residents were related to the 

inconveniences of crossing the creek, without the presence of an appropriate infrastructure. 

There was also consensus among residents that driving or walking the route along William 

Cannon and Pleasant Valley to access the park is much less desirable, compared to a water 

crossing. This feature would enable them to safely and conveniently walk from their 

residences to the park in a short period of time. The interest expressed by the Onion Creek 

community in seeing the proposed project completed could be an indicator that people are 

aware of the benefits of engaging in more active lifestyles. Policy makers should 

concentrate their efforts in designing development strategies that respond in the most 

efficient manner to the interests of the community. The City of Austin along with the U.S 

Army Corp of Engineers has initiated a buyout process in the study area, creating the 

opportunity to engage the community in the future development of vacant lands. Moreover, 

the Children’s Optimal Health initiative have already identified a considerable obesity 

prevalence in the study area; characteristic that justifies projects in the area to promote PA 

and active lifestyles. These three stakeholders should combine efforts to guide the decisions 

regarding Onion Creek Metropolitan Park and surroundings areas to a development that 

responds to the interest of the nearby communities.  

Planning processes have a considerable influence in determining the built 

environment where society develops. This study shows the value of simulating changes in 

the natural environment when new features are built. City officials could be more agreeable 

to allocate funds to projects that may not be considered otherwise. Simulations can also 

increase success and acceptance of planning projects among communities, by knowing 

beforehand some of the impacts they may have.  
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LIMITATIONS 

In floodplains, encroachments can have adverse impacts on flood levels and 

increase the risk of damage to structures and injury to humans located in the floodplain. A 

floodplain is defined by The Federal Emergency Management Agency (FEMA) as the 

“channel of a river or other watercourse and the adjacent land areas that must be reserved 

in order to discharge the base flood without cumulatively increasing the water surface 

elevation more than a designated height” (Federal Emergency Management Agency, 

2014). The base flood is based on the 100-year flood event, which has a 1 percent chance 

(i.e., 1/100 = 0.01) of being equaled or exceeded during any given year, and its water 

surface elevation is called the Base Flood Elevation (BFE). Encroachments are defined as 

“activities or construction within the floodway including fill, new construction, substantial 

improvements, and other development.” (FEMA, 2014). Before the LWC project proposal 

construction across Onion Creek, a technical hydraulic evaluation performed by a licensed 

professional engineer must first be conducted. Pre-project and post-project conditions must 

be modeled to assess changes in flood heights and floodway widths. If the engineering 

analysis demonstrates that the proposed structure will not increase the BFE and the Base 

Floodway width, then a No-Rise Certification can be issued for the project (Texas Water 

Development Board, 2008). 

The floodway in which this proposed site for the LWC is located can be seen on 

the FEMA Flood Insurance Rate Map (FIRM) in Figure 24. This map shows the 100 year 

floodway as the dark shaded area, and the BFEs, denoted by wavy lines and elevation 

values, at different locations within the floodway. The BFE nearest the project site is 545 

feet above mean sea level. The project area is located within Zone AE, meaning that 

property owners in this zone are required to purchase flood insurance. 
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Figure 24.  FEMA Flood Insurance Rate Map of the Onion Creek area (Federal 

Emergency Management Agency, 2008).  

The City of Austin Land Development Code (LDC 25-7-61) stipulates that a “…site 

plan may not be approved unless the proposed development will not result in additional 

identifiable adverse flooding on other property and to the greatest extent feasible…” (City 

of Austin Watershed Protection Department, 2015c). Furthermore, if the proposed 

encroachment is demonstrated to increase the BFE, then a Conditional Letter of Map 

Revision must be approved by FEMA because the project will modify the Flood Insurance 

Rate Map of the floodplain. If the revision is approved, then the City of Austin may issue 

a development permit. The steps that must be followed to obtain approval for the proposed 

LWC over Onion Creek and any other modifications to the creek bank within the floodplain 

must comply with FEMA, the State of Texas, and the City of Austin floodplain regulations. 

A summary of these steps is provided below: 
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1. A hydraulic analysis must be performed and signed by a licensed professional 

engineer, 

2. If the analysis demonstrates that the encroachment will not increase the Base Flood 

Elevation and the floodway width, then a No-Rise Certification may be issued by 

the governing municipality, 

3. A Conditional Letter of Map Revision must be approved by FEMA if the 

encroachment will increase flood levels. Upon approval, the City will issue a permit 

for development. 

A preliminary, unofficial hydraulic analysis has been performed for this project. 

The purpose of the analysis is only to test and compare different flood conditions, and 

cannot be substituted for an analysis that is based on FEMA-approved data, and certified 

by a licensed professional engineer. 

CONCLUSION 

This research project provides insight into the potential effects of creating a built 

environment that would offer greater access to healthier lifestyles in a currently marginalized 

community. Despite the location of the community in a floodplain area, the project would be 

both feasible and beneficial to current residents. Hydraulic modeling of a LWC over Onion 

Creek provides options for creating an environmentally sound design while still providing 

suitable options for community members. The Onion Creek Park access project demonstrates 

the benefits of intersecting community planning with walkability, built environment and 

environmental health considerations to enhance the overall health of a local community. 

Putting research and theory into practice contributes to understanding the complex relationship 

between creating healthy spaces and healthy communities. Is not a matter of restraining 

freedom of choice, but to offer competitive options for healthier lifestyles.  
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