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Growing Communities through Education: an analysis of future locations for community gardens in Tacoma, WA
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Introduction

Community gardens have become an integral part of most major U.S. cities. From Washington DC to Seattle, community gardens have played a role in providing quality produce in both urban and suburban areas within a supermarket-driven climate. An important utility of community gardens is not only the supply of quality food to a community, but also to educate children on the importance of a healthy and diverse diet of fruits and vegetables for them and their families (Lautenschlager & Smith 2007; McCullum, et al. 2005; Robinson-O’Brien, Story, and Helm 2009). School programs are effective in educating children on healthy eating habits and exposing them to healthy and diverse types of foods (Robinson-O’Brien, Story, and Helm 2009). I therefore analyzed the available land parcels within a 10-minute walk from Tacoma Schools to provide ideas for future community garden locations that could best serve students and their communities.

 Over the past few years, community gardens have increased in number in cities such as Seattle or Olympia, but in Tacoma, the number seems to be trailing behind (Jensen 2007). Although Tacoma has approximately nine active community gardens, it appears meager next to Seattle’s “growing” community of sixty-six gardens. As the population of Tacoma grows, the need for community gardens will be important. When analyzing community gardens in Tacoma, Seattle, San Francisco, and Washington DC, the number of community gardens in Tacoma fell far short of the numbers in these other cities. Yet when normalized with population, Tacoma was not that far behind (see figures 1 and 2). 
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Currently, Tacoma’s community gardens serve both individual gardeners who secure plots and communities that work on collective plots. Yet similar to other cities, many of the available garden plots are full. This reflects the need for more garden plots and more community gardens. All but one of the nine Metro Park community gardens in Tacoma reside north of the major freeway, SR-16 (see figure 3). While there is probably more foot traffic in North Tacoma, this remains a sharp imbalance of access. But with 45% of Tacoma schools situated south of SR-16, garden-based education programs have ample room to grow. According to Robinson-O'Brien, Story, and Helm (2009), educators are increasingly interested in using garden-based education programs connected to schools,  believing that "cooperative partnerships linking school, after-school, and community garden programs could allow for continuity of programming and enhanced learning opportunities for youths, families, and community members throughout the year" (2009). 

I conducted an analysis of available parcels for future community gardens by using the ArcGIS software to create an index of desirability for eligible parcels. The variables used were grade of slope, concentration of arsenic in the soil, proximity to Tacoma schools, and location of a city park. 

Data

Initial datasets used were largely retrieved from three online sources:  Pierce and King County tax parcels, land use, base maps, schools, parks, and orthophoto imagery were retrieved from WAGDA (wagda.lib.washington.edu); impervious surface and slope data were retrieved from the USGS (www.usgs.gov), and census blocks, as well as unused socio-economic by block group data, were retrieved from the US census (www.census.gov). Arsenic plume data was conducted by the Department of Ecology and was used with permission from Dr. Matthew Kelley, University of Washington, Tacoma.

Methods

I began collecting data by acquiring information on existing community gardens within four U.S. cities: Seattle, San Francisco, Washington D.C., and Tacoma. While Washington D.C. had spatial information of their community gardens ready to import into ArcGIS, the other three cities did not. Therefore, I scoured online sources such as official city parks websites, individual community gardens websites, and government sources. I then built Excel spreadsheets for the community gardens that including addresses, names, project affiliations, and website URLs. To make the Excel data accessible to ArcGIS, I “geocoded” the addresses to make a point-shapefile for each of the city’s community gardens. 


 Because the spatial relationship between schools and community gardens were imperative for my analysis of parcels, a few pre-existing shapefiles were important to collect for each city. State-wide boundaries from city websites were extracted as well as the city and county boundaries prudent to the areas under analysis. As each city has a fair amount of spatial data available on their official websites, there was little trouble collecting parcel data that listed open spaces and vacant lots, city parks, street data, and the location of each school within the city’s boundaries. I organized the bulk of each city’s data into their own geodatabase while using the same spatial projection for all geodatabases. Because my final analysis was on Tacoma, I also included data from past analysis on arsenic levels in Tacoma. I hoped to use this data in rating parcels that could be used for community gardens; parcels with high levels of arsenic would need to be in raised beds and/or not as desired for community gardens frequented by students—especially young children. 


Starting with San Francisco, I combined all of the data layers to make sure the projections were correct. Using a buffer analysis in ArcMap, I looked to see if San Francisco’s community gardens were near schools. Without running statistics, I did not find a correlation between schools and community gardens. It was at this point that my project took a more focused turn. Realizing that whatever correlations my analysis on cities other than Tacoma revealed—or didn’t reveal—I still was determined to analyze vacant or open space parcels in Tacoma and their relationship with Tacoma’s schools. It was at this point that I decided to abandon my analysis on Washington DC and San Francisco with a new, strong focus on Tacoma. Even though Seattle is not located in Pierce County, I decided to place Seattle’s data in reserve. 


I combined all of my collected Tacoma shapefiles and extracted the parcels that were open and/or vacant from the Tacoma’s entire parcel file. I could now work with these files independently and with a much smaller file size. I then merged the Tacoma Metro Parks layer and the open/vacant parcel layer into one; Since some current community gardens are part of larger park parcels, the Metro Park parcels should be treated as eligible. All Tacoma schools (both public and private) were included in the school layer. An impervious surface layer was then applied to the new parcel layer to weed out paved parcels. Parcels that were paved beyond 20% of their surface were not used. 


Running a network analysis from all schools allowed the resulting parcels within a 10-minute walk (on city streets) to be culled (see figure 5). I then ran another network analysis but instead of schools being my center points, I chose my new, eligible parcels. This allowed me to see how many schools were within a 10-minute walk from each parcel (see figure 6). The result was a ranking of parcels based on how many schools were serviced by each parcel (e.g. a high parcel rank for three schools per parcel serviced and a lower parcel rank for only one school serviced by that individual parcel). City park parcels were given the same rank as those individual parcels in the proximity of four schools—the highest rank (see figure 4).


An arsenic soil concentration layer was then used. Because of the now-closed and removed ASARCO smelter plant in neighboring Ruston, WA, high levels of arsenic has been measured in the soil before and after its closure in 1986, the consumption of arsenic has been recorded as higher in children than adults because of the inadvertent digestion of contaminated soil (Poulissar, et al. 1990). In 2001, the Department of Ecology measured arsenic concentrations in the soil in and around Tacoma, and this was the data used in my analysis.  Soil depth measurements between 0-12 inches were averaged and classified into 5 ranks by ArcGIS using the software's assessment of the standard deviation of arsenic levels. The background level of arsenic in the soil is 20 parts per million (ppm) and was classified based on this level (Lee and Kissel 1995). Arsenic levels were then interpolated to model a continuous surface of soil arsenic levels across Tacoma (see figure 7). Gradient of slope was also analyzed. Using ArcGIS, I ranked steepness into three slope-grade categories: flat=0-6.9%, moderate=7-14.9% and steep=15-100% (see figure 8).  Giving each layer a number ranking index and converting each layer to raster, I was able to add each layer’s numerical ranking together thus creating a new parcel layer with a desirability ranking from 2-10: 2 being undesirable and 10 being highly desirable (see figure 9).

Results and Discussion
After all analyses were completed, there were 514 parcels in Tacoma that met the open space/vacant lot/metro park criteria and are within a 10-minute walk from a school. Most of these parcels (98%) lay in the "moderately desirable" to "highly desirable" categories. This offers 502 "eligible" parcels for community gardens. Based on the slope/arsenic level/distance-to-school criteria used, a couple of explanations for this high number of highly desirable parcels are supposed: Only 13 of the available parcels (0.03%) fell within the higher levels of arsenic concentration. There are 14 out of the 91 schools (15%) that fall within the higher levels of arsenic concentration, and this is 70% of all schools in North Tacoma (north of 6th Avenue). The high population density of North Tacoma is surely a large factor for the low number of parcels. In contrast, a large number of parcels (63%) fall below SR-16. The number of schools south of SR-16 is 41 (45% of total schools). In other words, 45% of all Tacoma schools and almost all of Tacoma schools south of SR-16 are nowhere near an existing community garden. It would be my recommendation that a large number of future community gardens be considered south of SR-16 due to this imbalance.

Future Research Directions

Although the criteria used are helpful in determining qualified parcels for future community gardens, there are a number of variables that should be considered. Proximity to high-volume streets is important because of noise and air pollutions, safety concerns, and the aesthetic value needed to bring (and retain) children and their families to the gardens. A closer examination of eligible parcels may also alter their eligibility. Heavy metal concentrations beyond arsenic levels should be measured. If this information is outdated or unavailable, a survey of parcel history could reveal past land use thus qualitatively measuring levels. While high concentration of heavy metals or undesirable past parcel history may not disqualify that specific parcel, it allows for greater flexibility in parcel assessment.  Specific crime data may also be helpful. While high petty crime such as robbery and vandalism may not be helpful due, crimes such as child abuse, drug abuse, or child abduction may be. While petty crime can reflect the neighborhood and its needs, it may also reflect the need for community gardens and the benefits that these can provide. “Ground truthing” the location and availability of parcels would be vital before any decisions were made on garden placement. Discussions with residents on the use of vacant lots or empty space parcels would provide a better understanding of neighborhood dynamics which could alter parcel eligibility. 
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