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The presence of Farmers Markets can be benificial to households of all income levels; however they currently do not have a strong rapport with lower-income communities and Women, Infants and Children (WIC) users. The goal of this paper is to answer the question, how can Farmers Market’s in Tacoma better serve WIC, Food Stamp, and low-income shoppers? The purpose of this question is to find out if there are any alternative solutions or recommendations for Farmer’s Markets in Tacoma, WA. Many of the locations have noticed a very low consumer/attendance rate of WIC users. Would a different site location be the solution to attracting this demographic of Tacoma residents?  To better analyze these questions this paper will be divided into three sections. In section one; I will review current literature that will not only support, but give significance to my thesis. In section two, I will discuss the methodology used to collect and project the data. In section three, I will conclude with the results and findings of this research. I hope to pursue this issue to produce several alternatives and recommendations to enhance the productivity of these markets while accommodating not only low-income residents of Tacoma, but maintaining the current accessibility of Farmers Markets for all residents in Tacoma.
Section One: Supplemental Literature
It seems that providing locally grown, fresh produce to low-income residents has been a difficult for the Farmers Markets in Tacoma. The city of Tacoma currently has three Farmers Market locations. The first Tacoma Farmers Market is located on Broadway Street between 9th and 11th, and is open on Thursdays’ from 9am to 2pm between the months of May-October. The second Farmers Market is located on North Pine Street between 6th Ave and North 7th street. This market operates from June- September and is open on Tuesday’s from 3:30 pm to 7:30 p.m. The third Farmers Market is located in the Proctor District of the North End of Tacoma at Proctor and North 27th Street; it opens at the end of April and closes towards the end of November, with hours of operation being on Saturday’s from 9am to 2pm.

 Citizens of all income levels are encouraged to shop at all three locations. Food stamps and WIC vouchers are accepted at each location. The WIC Farmers Market Nutrition Program is designed to provide families participating in the Special Supplemental Nutrition Program for Women, Infants and Children with locally grown fresh fruits and vegetables. 
 In 2008, 49,000 individuals had the opportunity to purchase Washington grown fresh fruits and vegetables. 53 WIC agencies provide the dollar benefit and nutrition education to young families; and 92 Washington farmers markets and approximately 700 farmers participated in the WIC. 
 
Reviewing and analyzing the function of Farmers Markets will assist in understanding the successes and failures of current and prior markets in the United States.  Author, Garry Stephenson illustrates a concise critique of these operations in his book Farmers’ Markets: Success, Failure, and Management Ecology.
Chapter seven in Stephenson’s book gave great recommendations and observations for Farmers Markets, focusing on Portland Oregon. This book illustrates the successes and failure of markets all over the United States, with an emphasis on the Pacific Northwest.  Some of the main themes in this chapter include: Farmers’ Market Interactions with the local physical environment, management organization, access to resources, appropriate size for a market, and applied research and outreach programs for the success of Farmers’ Markets.

 Another great literature piece was written by authors David Goodman and Michael Redclift. They hoped to explore alternative food options and the affects these programs have on the current culture in their book Refashioning Nature: Food, Ecology and Culture. This book attempts to formulate an integrated framework on how the modern food system developed, and how this system works; they give examples of connections between technology and policy and patterns of consumption and production.
 Incorporating some of this data and statistics will contribute immensely in communicating successfully my intended goal for this paper. 
A case study in DC researched organizing a Farmers Market in a low-income urban neighborhood; this examination will correlate well with the nutrition program being initialized in Tacoma for low-income residents. This study gives a concise overview of the entire process of organizing and building a Farmers Market in a low-income and impoverished neighborhood in DC. The article gives great recommendations and suggestions for the successful operation of Farmers Markets in low-income areas. 
This editorial will be a great addition to my research due to the information given about actually opening a Farmers Market. There are many positives and negatives to markets in low-income areas, and this article reflects the many struggles and successes of that. 
Susan Andreatta argues in her article, Urban Connections to Locally Grown Produce, consumers and farmers are lessening their interaction in the agriculture and food systems, what are some alternative ways to better connect these exchanges and relationships? There are three reasons why this is important:

1. Consumers have lost contact with those who grow their food, and farmers have lost contact with those who eat their food.
2.  Since food production is taking place overseas we tend to be ignorant of our dependence on nature. 

3.  Buying fresh produce directly allows the capital to circulate locally.
Andreatta theory is supported by the concept that globalization has allowed for more alternatives and usually a wider selection, especially with produce. Unfortunately it also means losing the interconnectedness between farmers and consumers. Reducing the gap between farmers and consumers will build a better integrated food system as well as a stronger tie with the food that we eat.
  These articles support as well as provide my thesis significance. The following section will discuss the methodology of my intended research in response to these articles.
Section Two: Methodology
I started this project with data collecting; this process was the most extensive part of this final project. Downloading data required me to search multiple online sites; Census, WAGDA, Tacoma City Data, Farmers Market Data, data from previous GIS labs during this certificate program and so on.  ArcGIS 9.2 was used to help find alternative site locations for Farmers Markets in Tacoma. To start this project I first produced a geodatabase and a personal geodatabase in ArcCatolog, here is where I projected and placed all of my data in NAD 83 Harn State Plane Washington South. I started developing my map by basing my spatial extent to  a basemap of Pierce County downloaded from WAGDA; and used the select by location tool to set the boundary that would be determined. I then used the clip and masking tools to make sure that the rest of the data would be visualized without exceeding Tacoma city limits. I realized very quickly that I would need to locate all the farms that contribute to the Tacoma Farmers Markets, fortunately this part was easy because the Tacoma Farmers Market website already had a compiled list of the farms that contribute and distribute to these markets.  I geocoded all of these farms onto my Pierce county basemap using PierceStreets as my input, but soon saw that there were many farms that were 30 to 40 miles away from the Farmers Market locations in Tacoma. I contacted the director and advertisement manager of the Farmers Markets and discussed with her to see if all of these farms actually do distribute to the markets.  I then contacted the farms to make sure that they were supplying to the markets in Tacoma at least 85% of the time during the market season. If these farms were not, then they would be taken off of the list, and therefore taken off of my GIS map. All of the farms had to be within 25 mile radius of the Tacoma city limits to be listed on my final map.  

Since WIC stations were the most important factor in finding alternative site locations in Tacoma, I made sure to use previous WIC station and retailer data and incorporate that into my map. This placement was the easiest, I simply had to project this data into the correct coordinate system and place that into my map. I created a buffer of 25 miles to ensure that only the most local retailers and stations were used for my project.


Another extensive and time consuming part of this project was collecting all the data and criteria needed for a site location possibility. To be a potential site location for a farmers market in Tacoma the following must be met:
1. Location of Current Farmers Markets
2. Location of farms
3. WIC station/retailer locations
4. Space Needs
5. Transportation and Access
6. Trucking Needs
7. Available Fire and Emergency Response
8. Roads/Streets
9. Bus Stop Routes
10. Income Data
11. Census data
12. Centrality
13. Land use restrictions

14. Current Landuse/Impervious Surface data
15. Land Parcel Data

16. Local Business Data
17. Surface Cover/Trees
18. Long-term Stability
19. Ambience
After collecting all of this data, I made sure that I went down the list above to make sure that the site locations met this entire criterion, or at least 16 out of the 19 requirements. I first started with location of farms, WIC stations, and WIC retailer locations. As said before the farms had to participate and be present at least 85% of time during market season. The farms that resulted were then buffered to a 25 mile distance of Tacoma city limits. This ensured that the all the potential market locations would be able to accommodate these farms; I then did the same for the WIC station and retailer data.

   
   Transportation data is one of the most important pieces of data in many GIS projects. I had to make sure that each of the farmers markets was easily accessible from bus stops, main streets, and was promptly available for fire and emergency response units. This ensured that transportation access would not be a factor for Tacoma residents to shop at a market, or for farmers to deliver to these market locations.
I then analyzed income level data of neighborhoods in Tacoma. The result of the census data was quite interesting. Since I want to make sure that all residents of Tacoma are kept in mind when placing alternative site market locations, I made sure that I the potential market locations  were within a 5 mile radius of high and low income levels. Northeast Tacoma has great potential for a site location for a Farmers market, but unfortunately it did not meet the criteria that I instilled due to the high income level of the local residents. Placing these restrictions ensures that all residents feel comfortable shopping at these new market locations.

Land parcel and impervious surface data became very useful when deciding where to place a future Farmers Market. I wanted to make sure that centrality was a key factor as well as looking at local businesses that are nearby.  Markets need to be placed in locations that have enough space, are central to businesses and residents, and are on land parcel data that public and is a great public gathering space for the community. Combining this data with the criteria above limited the site locations for Farmers Markets even more.

The last three requirements that had to be met for Farmers Market locations were the most interesting to evaluate. Surface cover, long-term stability, and ambiance are not data that can be downloaded, the only way for me to truly analyze this data was to take the site locations that I had already narrowed down and visited these places personally. I simply drove to the potential site locations that I had and ranked each of them according to the last three issues, ambiance is a very subjective topic, so I did not weigh that criteria heavily.  The following section will address the results that I encountered when combining all of the data and visually displaying it onto a map.
Section Four: Overview and Conclusion
The first map that I created was a combination of land parcel, neighborhood district, street/transportation, parks, and farm location data. The orange dots on the map below are representative of the farms that distribute to the Farmers Markets in Tacoma. This does not include farms that are represented less than 85% of the time during market season.
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Figure 1: Locations of Farms
The second map that I created was combination of land parcel data, neighborhood districts, street/transportation layers, park locations, and WIC station/retailer locations. The green dots are representative of WIC retailers, and pink dots are representative of the WIC stations. 
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Figure 2: Location of WIC Stations/Retailers
The final map that I created was a combination of the following data:

1. Location of Current Farmers Markets

2. Location of farms

3. WIC station/retailer locations

4. Space Needs
5. Transportation and Access
6. Trucking Needs
7. Available Fire and Emergency Response
8. Roads/Streets

9. Bus Stop Routes

10. Income Data

11. Census data

12. Centrality
13. Land use restrictions

14. Current Landuse/Impervious Surface data

15. Land Parcel Data

16. Local Business Data

17. Surface Cover/Trees
18. Long-term Stability
19. Ambience
After I completed all the data collecting and analyzing of the entire criterion above, five potential site locations resulted. These site locations are regions that range from two to three city block radiuses. I did this to ensure that there are multiple areas within those city blocks that would be great site locations for future farmers markets. These potential site locations are shown below in yellow boxes, the already existing Farmers markets are listed in aqua green. If you look closely you will see that there are three Farmers markets in Tacoma, but that the market on 6th Ave is not displayed in aqua green but rather in yellow. I did this because there is a 1 mile radius on 6th Ave that holds great potential for a different site location in Tacoma. So not only was this market listed as a great market location now, but would be a great market location for the future.
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     Figure 3: Alternative Farmers Market Site Locations
In conclusion, fresh, local produce should be easily accessible to all income levels. However, there seems to be a lack in connecting Farmers Markets with all residents of Tacoma. By completing my research and analyzing the projected data that I collected, I hope the five alternative site locations are taken into consideration by Farmers Markets directors in Tacoma when trying to appeal all income level shoppers.
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