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The purpose of this research project was to determine a short list of acceptable locations in Pierce and Thurston County for Mountain Time Wellness (MTW), a holistic physical therapy practice. GIS technology enables geospatial processing of demographic data to create spatially referenced geodemographic information. The most common uses of these data include site location analysis, the analysis of customer habits, the expected location of future customers, and the examination of how far customers are willing to travel for a particular service or item. Data is typically used for marketing, and determining the potential for success based on the density of people that are similar to existing customers. Additional information regarding businesses in a particular area is useful to determine the number of potential customers who work, but do not live in a particular location, and the presence of competitors. Specifically, this project will focus on demographic data from the Census, to locate clusters of potential customers. These clusters will then be overlaid with spatial data such as the proximity to desirable and undesirable areas. Data from Pierce and Thurston Counties, http://wagda.lib.washington.edu/ and the US Census were required to complete the research. The goal of this analysis was to identify tax parcels that satisfy the predefined spatial parameters, and that are also within proximity to clusters of potential MTW customers.

i) Foundation
The initial purpose of this research project was to create a model that, with minimal adjustments, could be utilized to assist Puget Sound businesses and service agencies to determine where to locate future development. Spatial analysis can guide decisions to select a property that reaches the most clients (Thomas & Ospina, 2004). “Site selection can be intelligently planned for improved company success (Birkin, 1996).” GIS enables users to add visualization to the decision making process, something just a few years ago, would be impossible for a small business to calculate (Gray, 2008). To complete the initial analysis and develop the model, Mountain Time Wellness (MTW) was chosen as an example of a Puget Sound business that would benefit from GIS analysis, specifically Geodemography based site selection. 
Geodemography combines geographic (spatial) and demographic data within a Geographic Information System to create new data and provide valuable business information (Goenner & Pauls, 2006). Geographic Information Science technology allows for geospatial analysis to be linked with demographic data to create spatially referenced ‘geodemographic’ information (Cheng, Li, & Yu, 2007). The most common uses of this data include site location analysis, customer habits and potential, the location of future customers, and determining how far customers are willing to travel for a particular service or item. Using GIS strategically, gives businesses an advantage over the competition (Pick, 2008). Geospatially referenced demographic information will enhance business decisions and future goal setting. Until recently, GIS has not be utilized to full potential in this area (Zeng & Zhou, 2001)Data is also used for marketing, and determining the potential for success based on the density of people that are similar to existing customers. This information is vital to help businesses (retail, non-profits, and service industries) achieve their goals..
MTW is a Professional Limited Liability Company (PLLC) situated in a private home, in a remote section of Lewis County, WA. MTW provides holistic physical therapy and counseling that extends beyond the scope of what insurance policies cover. For that reason, all business transactions are cash only, no insurances are accepted. Because of this, MTW must be located in an area that is in proximity of potential customers so that it is very convenient for people to take advantage of the services. Equally as important, the location must be desirable for the owners, as it will serve as a primarily residence and secondarily as Mountain Time. Atmosphere is an important part of site selection. particularly for repeat and referral clients (Ghosh & McLafferty, 1987). Many of the criteria chosen will greatly enhance the atmosphere of the location, and furthermore, and perhaps more importantly, prevent a negative atmosphere.
Previously completed research determined that the most likely customers/clients of MTW to be women, 40 years of age or older. Potential clients range from housewives to professionals and live in very modest to elaborate neighborhoods. Proximity is a fundamental determinant of whether a potential client will take advantages of a service entity (Richard L. Church & Murray, 2009). Clients, while willing to indulge themselves are only willing to drive up to fifteen minutes for services. This will provide a relaxing two hour experience with minimal travel time, allowing clients to get back to their busy home/work schedules. Utilizing this specific data driven approach will greatly enhance site selection proficiency (Fan, 2009). Suitability analysis identifies locations with respect to a particular use (Richard L. Church & Murray, 2009). In order for a location to be suitable, it must be within proximity of a high density of women over 40 years old. In this study, all areas of unsuitability were disregarded. 
In order to provide privacy and tranquility for the owners and clients, Mountain Time Wellness provided very specific site selection parameters for the new home and business location. The property must, of course, be zoned residential. Because treatments are designed to promote health and wellness in a tranquil environment, the site must be at least 1 acre in size and be within a 15 minute walk of a park or recreational area. To further enhance peace and quiet, the site must be more than two miles from any Washington State Routes or highways (generally high traffic and high speed roads), greater than two miles from active railways, and greater than two miles from any military base. Due to recent flooding events in Western Washington, it was determined that the site be at least 300 feet away from of any FEMA designated flood zone. 
ii) Methods and Implementation
Data for this analysis included year 2000 SF1 Census Block demography and corresponding boundary files. Demographic data included gender and age specifics for all 16,667 census blocks in Pierce and Thurston Counties. The number of women aged 30 and older was used due the census data being 10 years old, thus providing data on the current number of women, approximately 40 and older. Washington State Geospatial Data Archive (WAGDA) was utilized to obtain Washington State: basemaps, State Routes, Railroad, Parks, Military,  and hydrology shapefiles. WAGDA was also used to locate Pierce and Thurston County: boundary basemaps, road, tax parcel information and FEMA flood shapefiles. Thurston county flood shapefiles were purchased directly from Thurston County for $25. 
A geodatabase was created to store all of the data that was collected as well as subsequent data created during the analysis. Raster data remained in the geodatabase, whereas feature classes were stored in a feature dataset projected into NAD 1983 HARN StatePlane Washington South FIPS 4602 Feet. Model builder was utilized to help guide the data acquisition and analysis to make sure the steps were performed in the correct sequence and so that no processes were missed.
Due to the extent of the site selection criteria and initial difficulty in locating consistent and reliable data for Pierce and Thurston Counties, the project was scaled back to satisfy the needs of MTW only. The creation of a Model for an analysis of this magnitude is beyond the scale and scope of a twenty week project.
This analysis encompassed two counties, each with varied shapefile data. In addition, much of the metadata was either useless or non-existent (except for the common ‘Data required’ entries) many datasets required extensive pre-analysis. Additional fields were added to most datasets so that the merged county data was usable. Three examples follow. The Pierce and Thurston county parcel data both contained land use fields, however careful attention and conversion was necessary to create a consistent dataset. The Pierce county road shapefile included a county specific ‘Map_Class’ field, designating the difference between the types of streets, whereas Thurston county data included a completely different federally based road classification system. Metadata did not explain either system. Lastly, the FEMA flood maps were without any usable metadata, thus requiring much analysis to render the data usable. The Thurston County Flood shapefile seemed to be created to differentiate between areas that required flood insurance, and those that did not. All county datasets was carefully analyzed, so that when merged, it would be consistent and provide accurate analysis. Pierce and Thurston county specific data was merged into single datasets, designated as PcTc or PT for identification. Pierce Roads data (pc_roads) was merged with Thurston Roads data (tc_roads) to create PcTc_Roads. A Washington Counties layer was used to create a single PcTc_border shapefile, used for the final map and to clip other shapefiles. The Pierce and Thurston basemaps were merged and used to create a separate military restricted area. Pierce and Thurston county tax parcel layers were used to located all residential parcels of one acre or larger and merged to create a PcTc_Parcel shapefile. There are 39,164 residential parcels one acre or larger in the study area. Pierce and Thurston county flood shapefiles were merged and used to create a single flood plain restricted area. Pierce, Thurston and Washington parks were merged and transformed into a point shapefile for use in network analyst. Washington railroads and state routes were clipped and buffered to create their respective 2 mile restricted areas.
Network analyst was used to cull the potential number of residential parcels from over 39 thousand to just 5,274 by determining which parcels were within a fifteen minute walk of one of 481 parks, utilizing a walking speed of 3 miles per hour.

The 5,274 parcels were analyzed to determine if they fell within the restricted area (flood, state road, railroad and military buffer layers). Only 406 residential parcels of Pierce and Thurston County met the criteria.
The final analysis was to determine how many of the 406 potential parcels met the criteria of being within a fifteen minute drive of the Census blocks with the densest population of potential clients (women over 40). To complete this analysis, the census demographic data was joined with the respective boundary file information and merged into a single Pierce County/ Thurston County census layer (PcTc_Census.shp). The feature to point tool was used to create centroids of the Census blocks. Blocks/Centroids with a density of women over 40, five or more standard deviations above the mean in terms of were selected. Five standard deviations above the mean was chosen to ensure selection of the most significant (and thus more potential for clients) census blocks. Sixty-eight blocks representing the highest concentration of women over 40 (the top 1 percent) were classified as potential client target areas. MTW should be located within a fifteen minutes drive of one at least one of these 68 blocks, thus putting it within a reasonable distance of one of the most significantly dense locations for potential clients.
iii) Results
In the final analysis, the ‘select by location’ tool was utilized to determine which of the 406 remaining parcels were within 15 minutes of the 68 (top 1 percent) of women over 40 centroids. Only twenty-one properties were eliminated from the final analysis, indicating perhaps that the majority of women over 40 living amongst other 40 year olds (within their same respective blocks) are also in favor of living in surroundings similar to those desired of Mountain Time Wellness. Thus supporting the theory that likes tend to attract each other (Goenner & Pauls, 2006). This was an unexpected, yet desirable and welcome discovery in terms of attracting clients at the new MTW location. Of the 39,164 residential tax parcels in Pierce and Thurston County, only 385 met the stringent Mountain Time Wellness criteria. Specific information regarding the 385 parcels was turned over to Mountain Time Wellness. It is expected that MTW will provide the list to a Real Estate agent, to cross reference with the most current listings.
At the request of Mountain Time Wellness additional analysis was completed to determine which of the 385 parcels were greater than five acres in size. Exactly 100 parcels met these criteria, ranging in assessed values of $85,000 to $855,000 dollars. 
The research project resulted in several reference and thematic maps. The first map set highlights the restricted criteria and subsequent buffers (not within 2 miles of any railroad, highway or military base, and over 300 feet from flood zones). A second map displays the clusters of potential clients within Pierce and Thurston County. A main map displays the 100 ideal tax parcels. That is, residential properties that are not within the restrictive areas (Flood, Railroad, State Routes or Military), within a 15 minute walk of a park, at least five acres in size, and within 15 of the densest clusters of potential clients. 
iv) Future Research Directions
It is suggested that further research be conducted, for Lewis, King, Kitsap and other counties of Washington State, to provide a more comprehensive analysis of the Puget Sound. Additional information regarding businesses in a particular area may be useful to determine the number of potential customers working, versus living, in a particular location, and the presence of competitors. 
This and similar analyses are worthy of a model, so that parameters can be altered as necessary utilized to drill down to very specific criteria. The success of the model will depend on whether the spatial data is organized and accessible (R. L. Church, 2002). It will, however, be a difficult task, especially as the number of counties in the analysis increase. It may behoove the GIS researcher to study one county at a time, thereby forgoing the tedious task of preparing data for cross county compatibility. 
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