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A Spatial Analysis of Existing & Proposed Fire Stations for San Marcos Fire Department
K. A. Z.
Fadden Geospatial Solutions

Abstract

In order to develop a plan for the growth and development of a community, it is important to understand the existing conditions that have shaped the community and the current trends that impact the future (San Marcos Today).  The City of San Marcos, located in Hays County, is part of the Austin/San Antonio Metropolitan Statistical Area.  The population of Hays County is expected to double by the year 2020 due to the growth of Texas State University and the increased suburbanization of northern Hays County and the southward expansion of Austin.  
Developing and maintaining effective emergency management programs must be taken into account when planning for city growth.  Our assessment of fire protection services in San Marcos allowed for the identification of several suitable sites for new fire stations within the city limits.  An important goal of a fire department is to keep the citizens of a city protected from an accidental fire.  It is important to make sure every station has complete access to every area of the city in case of an emergency.  Having a fire protection program that focuses on public education is essential to fire prevention and control. “Experience tells us that fire prevention activity and public education can significantly reduce life and property loss from residential fires” (R.L. Marshall, Director of RFSI).  
Keywords:   Metropolitan Statistical Area, Emergency Management, Public Education
1.
Introduction
The San Marcos Fire Department provides fire suppression, rescue, emergency medical response, fire prevention, education, and emergency preparedness services to approximately 45,000 local residents and college students. The population of San Marcos has grown approximately 33% in the past five years since the 2000 census.  Considering that this high rate of growth is expected to continue in the future, the City of San Marcos’ Strategic Master Plan calls for the addition of four new fire stations including relocation of the Central Fire Station and establishment of a fire station at the Municipal Airport.  The assumption is that these new fire stations will allow for faster response time by the San Marcos Fire Department.  Concerning our project, the implementation of a GIS provided a spatial analysis by projecting the locations of concentrated growth that will be occurring in and around the City of San Marcos in the next ten years.  Our final project is a vital tool for making major community planning decisions.  


The purpose of this study was to assist the City of San Marcos in identifying suitable sites for four new fire stations to be constructed in the next ten years to keep pace with the expanding city limits.  The study analyzed the proposed city infrastructure with the purpose of locating appropriate sites for each new station, excluding the relocation of the Central Fire Station for which an exact location had already been determined by the city.  The goals and objectives of this project were to analyze the locations of the existing fire stations so as to assess the accessibility and response time of fire station services for the City of San Marcos. To assess the response time, Fadden utilized the Network Analyst extension and created a Network Dataset of the City’s street centerline file.  We were able to create 1.5 mile service areas for each existing and proposed station with this street network.   

2. Literature Review

2.1 United States Emergency Management Operations
The Pentagon has produced a research paper on GIS and how it relates to civilian and United States Air Force emergency management operations.  This research paper was compiled in September of 2004.  From this we were able to retrieve information on what sort of applications of GIS could be used for emergency response towards certain natural disasters and accidents.  The determination of the report was that, for effective execution of response, communication at all levels is necessary.  Communicating situational awareness, sharing access of data, and allowing large use of data such as images, maps, and network datasets are just a few of the key communication factors in a proper emergency response situation.  Finally, the report talked about keeping geospatial data constantly up to date for both United States Air Force and civilian response teams (Higdon 2005).

For our project, the current fire stations only have a service area of 1.5 miles along the roads.  This leaves a large section of the outlying areas of San Marcos without proper emergency support.  With the new fire stations that we propose being implemented, emergency response will increase communication at all levels.  The 100-year and 500-year floodplain data shows that if they occur in San Marcos, several key areas will be cut off from many of the existing fire stations unless others are created.  Installing more fire stations will also strengthen the keeping of geospatial data by providing more information for the central database.
2.2 Minneapolis Fire Department GIS for Emergency Management

The Minneapolis Fire Department used ESRI’s ArcGIS 9 software for emergency preparedness, resource allocation, and much more.  They use this software to meet the growing challenges that firefighters face so they can make better, more informed decisions.  The Minneapolis Fire Department decided to start their own in-house GIS program after seeing the benefits of using GIS as part of everyday fire service management.  Todd Steinhiber, the deputy chief, Minneapolis Fire Department stated, “Once we started working with GIS, we recognized the ability of GIS to carry out tasks faster and with greater accuracy” (Minneapolis Fire Department 2005). GIS gave the fire department a way to store and view all types of information, organize it efficiently, and utilize a variety of modeling and analysis tools.  

The Minneapolis Fire Department serves the people of Minneapolis, Minnesota.  Minneapolis consists of four fire districts with is composed of approximately 450 firefighters and 19 fire station located throughout the city (Minneapolis Fire Department 2005). Each station responds to calls within its own district but may also assist in responding to calls in larger districts.  The Minneapolis Fire Department not only provides fire service but also responds to medical emergencies, involved in fire prevention programs and investigations, and emergency preparedness drills.  

In addition to the ArcGIS 9 software, the fire department uses The Omega Group’s FireView program.  The Omega Group is a business partner with ESRI.  FireView combines fire and emergency medical services data with GIS functionality so that agencies can easily perform tasks faster and more efficiently (Minneapolis Fire Department 2005). By using FireView, emergency response agencies can use mapping tools to help develop new strategies for responding to emergency situations.  

This article pertains to our project because the purpose of this project was to assist the San Marcos Fire Department in finding gaps in their service area coverage so they could improve response time to emergency fire or medical incidents.   
2.3 City of Euless Uses GPS and GIS for Fire Hydrant Maintenance

The City of Euless, Texas, is located between Fort Worth and Dallas.  Euless has a population of about 44,000 but is expanding substantially every year (Allen 2006).  Just like the City of San Marcos, this growing city must improve its fire and emergency services to meet the needs of every citizen in every emergency situation.  Recently, the City of Euless developed a joint project between the Fire Department and GIS staff of the City of Euless.  This project involved using existing GIS data and GPS technology to assist in the maintenance of every fire hydrant in the city.  The issue was that not every hydrant that appeared on the map of the city was located in the correct location.  So the fire department acquired new management software called Firehouse to help them solve this issue.  Firehouse software allowed external data to be imported and the Euless Fire Department was able to import address data of all homes and businesses (Allen 2006). Next the Fire Department added fire hydrant data to the mix.  Specifically, they added data that had coordinates for each hydrant.  The GIS department at this time acquired a GPS system for collecting utility data.  The plan was to collect location data of the water, wastewater, and storm drain systems.   During the process of collecting this data, the GIS department realized that the fire department could use the GPS receiver to collect latitude/longitude coordinates and other hydrant features (Allen 2006).
This article shows that if two city departments work together to solve an issue, they can both help each other out and come up with the best and most effective solution.  So not only was useful data added to the Fire Department’s software but the GPS location of the hydrant helped increase the accuracy of their maps.  New hydrant locations were added and hydrants that were incorrectly located were removed from the data.  Some of the hydrants were just moved slightly so they would represent their exact location.  
3. Data
3.1 Boundaries Feature Dataset
The data used for the project are several different shapefiles, polylines, polygons, and network datasets.  The first groupings of data are the Centerline, Building, City_limit, ETJ, Fire_district, Flood_500yr, Floodway98, Master_plan, Parcels, River, Zoning, shapefiles.  These data were acquired from Joan Hickey, GIS Services Manager of the City of San Marcos Department of Environment and Engineering.  The quality of the data are very poor as it has taken nearly the whole term to clean up several shapefiles such as the Centerline, Thoroughfare, ETJ, and Fire_district shapefiles.  The data we needed for the Boundary Feature Dataset, in order to specify the limitations for the new and existing fire stations, are Building, City Limit, ETJ, Fire District, Flood 500yr, Floodway98, Master Plan, Parcels, River, and Zoning.

3.2 Census Feature Dataset

The next groupings of data are the Census points and polygons for the existing, new, proposed, and future fire station service areas.  The data was created from scratch by Fadden Geospatial Solutions based on the shapefiles from the Boundaries Feature Dataset.  The quality of the data is based on the quality of the data given to us by Joan Hickey.  We needed the data to show how many people are living in each fire station service area from the 2000 census.  That is also how we used it, and why it is relevant to the project.
3.3 Fire_Stations Feature Dataset 

The next groupings of data are the Existing, Future, New, and Proposed fire stations for the City of San Marcos.  The data was acquired from both Joan Hickey, who provided the Existing and New fire stations, and Fadden Geospatial Solutions, who created the Future and Proposed fire stations for the purpose of the project.  The quality of the data is as reliable as the data provided by Joan Hickey because all data is based off that data.  We needed the data to show each fire station and how they relate to each other.

3.4 Road Network Feature Dataset


The next groupings of data are the Centerline3, Centerline3_ND, Centerline3_ND_Junctions, Current_Service_LN, Current_Service_PY, Current_Stations_PT, Current_Stations_PY, Distance_Buffer, New_Stations, and Proposed_Stations.  The centerline3 shapefile was obtained from Joan Hickey, and all the information was created based off that file, including the Network Dataset and Junctions for the centerline3 shapefile, the points and polygons for the current fire stations, the distance buffer for each station, the new stations, and the proposed stations.  The quality of the data is as reliable as the data provided by Joan Hickey because all data is based off that data.  The centerline3 shapefile shows fixed topological errors and it allowed us to create a network dataset from that.  We needed the network dataset to create the service areas for each fire station.

3.5 Road_Topology Feature Dataset

The next groupings of data are the Centerline1 and Centerline1_Topology shapefiles.  The centerline1 shapefile was the original obtained from Joan Hickey.  The quality of the data in this shapefile is poor because we had to create to other centerline shapefiles in order to correct the topology.  We needed this data to begin the network dataset so we could then create the service areas for the existing and new fire stations.

3.6 Road_Utility Feature Dataset

The next groupings of data are the Centerline2, Centerline2_Net, and the Centerline2_Net_Junction shapefiles.  The data was created by Fadden Geospatial Solutions based on the original Centerline shapefile provided by Joan Hickey.  The quality of the data is as reliable as the data provided by Joan Hickey because all data is based off that data.  We needed this grouping of data in order to create the final Centerline file and the corresponding network dataset and junctions.

3.7 Service_Area Feature Dataset

The next groupings of data are the Existing_SA, Future_SA, New_SA, and Proposed_SA shapefiles.  The data was created by Fadden Geospatial Solutions based on the network dataset that was created from the Centerline3 shapefile.  The Centerline3 shapefile was based off the original centerline file that was obtained from Joan Hickey.  The quality of the data is as reliable as the data provided by Joan Hickey because all data is based off that data.  We needed the different service areas to show the response times for each fire station, both existing and new.
3.8 TFP_Topology Feature Dataset

The next groupings of data are the CL_TFP_Merge and the CL_TFP_Topology shapefiles.  The data was created by Fadden Geospatial Solutions based on the Thoroughfare shapefile provided by Joan Hickey.  The quality of the data is as reliable as the data provided by Joan Hickey because all data is based off that data.  We needed this data because we had to create a network dataset including the new loop around San Marcos as well as any new major roads.

3.9 Waterlines Feature Dataset

The final groupings of data are the Proposed_Waste_Water, Proposed_Water, Waste_Water, and Water shapefiles.  The data was provided by Joan Hickey, GIS Services Manager of the City of San Marcos Department of Environment and Engineering.  The quality of the data is excellent, no correcting of topology or other errors occurred.  We needed this data to show where the existing and new fire stations correspond to the existing and proposed waterlines and waste water mains.

4. Methods
The locations of the existing fire stations in San Marcos were selected from the Building 

shapefile, digitized to a new point shapefile using the Editor toolbar, and loaded into the Fire Stations geodatabase. After fixing some topological errors in the centerline file by using the “must not have dangles” rule, a Network Dataset was created in ArcCatalog using the edited centerline file.  The network was set to use distance as the impedence, to enable turns, and to use shape as the evaluator. One-ways were not considered because the locations and access of those parts of the roads would not have affected the outcome of the service area polygons. The Network Analyst toolbar was used to create the service areas based on the locations of the existing fire stations.  We set the properties to generate lines and polygons at 1.5 miles from each fire station in order to show network quality and fire coverage.  However, each polygon generated by Network Analyst excluded several streets within 1.5 miles from each fire station.  After numerous hours, we discovered that the network was not compatible with complex edges.  In other words, the network would only turn at the endpoints of edges.  This problem was solved by using the editor toolbar to create simple edges on top of the problematic complex edges near each fire station.
We were told by the City of San Marcos that the new central fire station would be located near the River Ridge Business Park and that an additional location has been designated at the San Marcos Municipal Airport. We then loaded those locations and created a 2.5 mile service area for River Ridge, created a 1.5 mile service area for the Airport, and removed the service area polygon for the old Central Fire Station from further analysis.  
After we created service area polygons for the existing stations and the new stations at River Ridge and Airport, we started to think of which areas need fire coverages outside of the planned fire service areas. The planning, infrastructure, fire coverage, zoning, flood zones, and roads were all factored into the location of the proposed fire stations named River Rd. and Centerpoint. The following flowchart models this process.
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Flowchart modeling the analysis for proposed locations.

 
A new network dataset was created to accommodate the growth of the city and its planned roads. The thoroughfare plan was merged with the fixed centerline file and edited in the same manner as before. The network dataset was built on this merged line file using Network 

Analyst tool and new 1.5 mile service areas were created for River Rd. and Centerpoint stations as the proposed fire station service areas.
At this point, we had our three existing, two new, and two proposed fire stations and their respective service areas.  By viewing these service areas and the proposed waterlines, waste-waterlines, parcels, thoroughfare plan, and by anticipating the city’s growth, we located future fire stations on South Hunter, Ranch Road 12, and Staples. The following flowchart models this process.
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Flowchart modeling the analysis for future locations.
Next, we wanted to know the population density of each of the service areas. We took ESRI Census point data and selected by location those points inside each service area polygon in order to get the total number of people living there in 2000. This analysis included all eleven fire stations from the project. The flowcharts that follow show these processes.
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Flowchart modeling the creation of existing and new service areas.
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Flowchart modeling the creation of proposed and future service areas.
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Flowchart modeling the Census polygon formation.

The process of calculating slope was done to show elevation data as it pertains to construction costs for new fire stations. The elevation datasets were downloaded from 

TNRIS (Texas Natural Resource Information System) and converted to raster. A mosaic of these Digital Elevation Models (DEM) was created to cover all of the project area. The slope was then calculated using Spatial Analyst toolbar. The following flowchart models the slope formation.
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This flowchart models the formation of the slope layer.
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This map shows the existing fire station service areas as of 2006.
5. Results
The four existing 1.5 mile service areas and their districts were displayed on the previous map to show an overlay of the emergency response coverage in the City of San Marcos. The city’s population is doubling at an accelerated rate; therefore more fire stations are needed in other parts of the city for maximized effectiveness of emergency management. The city designated River Ridge at I-35 as the location for the relocated Central Fire Station and said they wanted to have a 2.5 mile service area for that station. The fire station at the Airport will have a 1.5 mile service area and will be located at the City of San Marcos Municipal Airport off of Hwy. 21. These two new service areas and the other three service areas for Holland, Hunter, and Broadway are the fire coverage plan for the next few years in San Marcos. The following map displays these service areas.
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This map shows the fire station service areas after the Central 
relocate and new stations.

The proposed stations at River Rd./Old Martindale Rd. and Centerpoint/Old Bastrop 

Hwy. were located as possible sites because of the following criteria: fire coverage, non-residential zoning/parcels intersect, existing or proposed water and waste-waterlines, proximity to the boundaries created by the 1998 flood event, railroads, slope, thoroughfare plan, and anticipated growth. Fire service areas of 1.5 miles were created for each of these two proposed stations and an overlay was added to the map for visualization. The following map displays these proposed service areas.
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This map shows the proposed fire station service areas added to the
existing and new service areas.
The future fire stations that we recommend are at the following locations:  South Hunter 

Rd. near Centerpoint Rd., Ranch Road 12 and the northwestern arc of the proposed loop (Thoroughfare Plan), and Staples Rd. and the southeastern arc of the proposed loop.  There is existing or proposed water infrastructure at these locations, they are out of the 500 yr. floodplain, and they are in close proximity to the freeway loop planned for San Marcos.  Service areas at 1.5 miles were created and displayed on a map for visualization.  The following map shows these service areas.
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This map shows the future fire station service areas added to the existing, new, and proposed service areas.

In summary, Fadden has identified these parcels (listed in temporal order) as suitable locations for new fire stations:  River Ridge – R39932,  Airport – R54593,  River Rd. – R12053,   Centerpoint – R19162,  South Hunter – T13963,  Ranch Road 12 – R13214, and   Staples – R70337.  The following flowchart models our recommendations.

[image: image12]
Flowchart showing the temporal order of fire station construction.
6. Discussion

The city wants to relocate the Central fire station into a 500 year floodplain because they already own the land. This seems risky to Fadden, but land is expensive and we are not planners. This is also a factor in locating the River Rd. fire station inside the 500 yr. floodplain. However, coverage is needed in that part of the city and its outside of the 1998 flood event boundary.  Also, we do not know exactly where the city plans to locate the fire stations at River Ridge Business Park or at the Airport. Both of these parcels are pretty big and we would locate the airport station outside of the 500 yr. floodplain.  In order for a 2.5 mile service area to be effective for River Ridge, a road needs to be constructed between Post Rd. and 

River Ridge Pkwy. 

We were not able to convert the CAD drawing of Walt Overall Blanco into a usable ArcMap format due to time constraints. The subdivision planned northeast of the city off of Yarrington Rd. is projected to have 7000 residents. The CAD drawing showed a location for a fire station already planned for the neighborhood, maybe manned by volunteers or the city.  There was extensive editing work dedicated to the poor quality of the centerline and thoroughfare plan files. This caused problems solving the network analysis for the fire service areas and more editing had to be done; all very time consuming and problematic.  Also, the proposed freeway loop was moved to better follow Yarrington Road and not cut thru the Walt Overall Blanco area.  This move is visible on some of the maps; however it did not affect the analysis.
The population data is from the 2000 census therefore the polygons showing population density are probably out-dated.  Considering the city’s rapid growth since 2000, every polygon should have a much higher population. 

7. Conclusions
This project is an important step for the City of San Marcos.  By utilizing this project, the city will be able to implement better emergency response services to both central and outlying areas.  In the near future, the central fire station will be relocated to the River Ridge Business Park and a new fire station will be constructed at the municipal airport.  After the completion of the two new stations described above, this project proposes the addition of a River Road station and a Staples Road station.  As San Marcos continues to expand, future fire stations should be located on S. Hunter, Staples, and Ranch Road 12.
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This map displays the census data for existing fire stations.
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This map displays the census data for the new fire stations with 

Central relocated to River Ridge.
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This map displays the census data for the proposed fire stations

and the other stations.
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This map displays the census data for the future fire stations

and the other stations.
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Map showing slope of the project area with proposed fire stations located.
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Map displaying the locations of the fire stations on a 2004 NAIP image.

Appendix I: Metadata
Centerline3
Identification Information:

    Citation Information: Centerline3.shp

      Originator: Lance English

      Publication Date: November 4, 2006

      Publication Time: Unknown

      Geospatial Data Presentation Form: vector digital data

      Publication Information:

        Publication Place: San Marcos, Texas

        Publisher: Fadden Geospatial Solutions

 Description:

    Abstract: This is the third draft of fixing the topology errors in the original centerline shapefile provided by the City of San Marcos GIS Services Department.

    Purpose: To fix the topology errors for the Centerline shapefile

Supplemental Information: Attribute data provided by City of San Marcos Department 

of Environment and Engineering representatives - please contact appropriate Department of Environment and Engineering representatives for questions on attribute data.

        Calendar Date: November 2006

        Time of Day: unknown

    Currentness Reference: publication date

  Status:

    Progress: Complete

    Maintenance and Update Frequency: None planned

  Spatial Domain: Bounding Coordinates:

      West Bounding Coordinate: -98.043158

      East Bounding Coordinate: -97.806295

      North Bounding Coordinate: 29.963828

      South Bounding Coordinate: 29.751478

Theme Keywords: road, streets, centerline, transportation

Access Constraints: none

Use Constraints:

    The Centerline3 shapefile is a geographic reference.  It is not to be used in survey products as it is not survey quality.  There is no guarantee of any accuracy of the data.  It also cannot be reproduced without the express permission of the City of San Marcos.

    The geospatial and tabular data developed and/or distributed by the City of San Marcos Department of Environment and Engineering is being made available to the general public under certain terms and conditions. As a condition to obtaining the data, the Licensee hereby agrees as follows:

    1) No warranties of any kind, including warranties of suitability for any particular purpose, warranties of merchantability, warranties of accuracy, warranties of fitness for a particular purpose, or any warranty of any kind or nature whatsoever are made by the City of San Marcos with regard to the accuracy or completeness of the data.

    2) As a specific condition to receiving the data, the Licensee agrees that the City of San Marcos shall not be liable for any damages, including any indirect, special, incidental, consequential, or damages of any other kind whatsoever, arising out of or connected in any way with the use, re-use modification, or re-publication of the data.

    3) The Licensee shall indemnify and hold the City of San Marcos and their respective officials, employees, and agents harmless against any claim, suit, or cause of action, in any court or administrative proceeding, including attorney's fees and costs of court, arising out of or connected in any way to the use of the data.

    4) The City of San Marcos specifically disclaims any and all liability arising out of or connected to the use of the data in combination with any other spatial data resulting in any overlay maps or other work product of any kind which might be subject to misinterpretation due to discrepancies in accuracy, scale, point(s) of origination, and/or direction.

    5) The City of San Marcos also specifically disclaims any and all liability arising out of or connected to the use of data developed using historical, current, and/or predictive models.

    I have read the provisions set forth above and as a condition of obtaining and using any data developed and/or distributed by the City of San Marcos, I specifically agree that the provisions contained herein are binding upon myself, individual, and upon any organization I may represent.

Point of Contact: Contact Information:        

Contact Person: 

        Contact Organization: Fadden Geospatial Solutions

      Contact Position: Project Manager

      Contact Address:

        Address Type: mailing address

        Address: Texas State University-San Marcos Department of Geography 601 University Drive San Marcos Texas 78666 USA

      Contact Electronic Mail Address: @txstate.edu

Security Classification: Unclassified

Cross-Reference: Citation Information:

      Originator: Fadden Geospatial Solutions

      Publication Date: January 2006

      Publication Time: Unknown

      Title: Centerline

      Publication Information:

        Publication Place: Texas State University-San Marcos

        Publisher: Fadden Geospatial Solutions

Data Quality Information: Attribute Accuracy:

    Attribute Accuracy Report:

      Contact City of San Marcos Department of Environment and Engineering GIS 

Services Manager Joan Hickey

      Contact #: 512-393-8135

      Contact Facsimile #: 512-396-3796

Logical Consistency Report: There were several topological inconsistencies.  For 

example, at the intersection of Old Stagecoach Rd. and Blanco Vista there was a large gap that did not complete the intersection.  More examples include: at Marshall Street there was an extra vertex, and at I-35 there were three slivers.  These topological inconsistencies have been fixed.

Completeness Report: This shapefile is not as complete as it should be.  It cannot be 

used on its own because Fadden Geospatial Solutions did not realize that it could not be used in conjunction with another, related shapefile.

  Positional Accuracy: Horizontal Positional Accuracy:

      Horizontal Positional Accuracy Report:

        Contact City of San Marcos Department of Environment and Engineering GIS Services Manager Joan Hickey

        Contact #: 512-393-8135

        Contact Facsimile #: 512-396-3796

    Vertical Positional Accuracy: Vertical Positional Accuracy Report:

        Contact City of San Marcos Department of Environment and Engineering GIS 

Services Manager Joan Hickey

        Contact #: 512-393-8135

        Contact Facsimile #: 512-396-3796

Lineage: Source Information: Source Citation:

        Citation Information:

          Originator: Lance English

          Publication Date: November 2006

          Publication Time: Unknown

          Title: Centerline3

          Geospatial Data Presentation Form: vector digital data

          Publication Information:

            Publication Place: San Marcos, Texas

            Publisher: Fadden Geospatial Solutions

      Type of Source Media: CD-ROM

Source Time Period of Content:

        Time Period Information: Single Date/Time:

            Calendar Date: November 2006

            Time of Day: unknown

        Source Currentness Reference: publication date

      Source Contribution: This shapefile was created by Fadden Geospatial Solutions to fix topological errors in the original centerline shapefile provided to us by the City of San Marcos GIS Services Manager Joan Hickey.  Please refer to Fadden's Contact Information for more information or contact Joan Hickey at 512-393-8135.

    Process Step: Process Description:

        First, we reorganized the geodatabase.  Within the geodatabase there was Road Topology, Road Utility, and Road ND.  Within Road Topology are Centerline1 and Centerline1_Topology.  Within Road Utility is Centerline2.  Within Road ND are Centerline3, Current Stations PT, Distance Buffer, and Rough ND.  The next step was to edit Centerline3 by finding the places where it is not making turns, creating new simple edges around intersections, rebuilding Network Dataset after done editing, and resolving service areas.  The roads and intersections that were fixed are Hunter Rd and Old Stagecoach Rd, which had a vertex issue, Old Stagecoach/Trail Ridge and Old Stagecoach/Blanco Vista with a gap, Airport Dr. with a gap and badly digitized, Arnold Ave. in two spots that were needed to split into two segments, Mountain Dr., Great Oaks Dr., Handler Hollow, Leslie Ln., Greenpoint, Russell, LBJ Student Center Dr., and Tomas Rivera with vertex issues, Barbara Dr., Davis Ln., and Talbot with gaps, and I-35 with three slivers.  Hamilton and Advance intersection and Travis and Burleson were not fixed because we were not sure if there was an error there or not.  

        Note: There was no need to delete old complex edges

Process Date: November 2006

      Process Contact: Contact Information:

          Contact Person Primary:

            Contact Person: Lance English

            Contact Organization: Fadden Geospatial Solutions

          Contact Position: Webmaster, GIS Analyst

          Contact Address:

            Address Type: mailing address

            Address: Texas State University-San Marcos Department of Geography 601 University Drive San Marcos Texas 78666 USA

          Contact Voice Telephone: 512-393-4193

Spatial Data Organization Information:

  Direct Spatial Reference Method: Vector

  Point and Vector Object Information:

    SDTS Terms Description:

      SDTS Point and Vector Object Type: String

      Point and Vector Object Count: 2132

    SDTS Terms Description:

      SDTS Point and Vector Object Type: Entity point

      Point and Vector Object Count: 1585

Spatial Reference Information:

  Horizontal Coordinate System Definition:

    Planar:

      Map Projection:

        Map Projection Name: Lambert Conformal Conic

        Lambert Conformal Conic:

          Standard Parallel: 28.383333

          Standard Parallel: 30.283333

          Longitude of Central Meridian: -99.000000

          Latitude of Projection Origin: 27.833333

          False Easting: 1968500.000000

          False Northing: 13123333.333333

      Planar Coordinate Information:

        Planar Coordinate Encoding Method: coordinate pair

        Coordinate Representation:

          Abscissa Resolution: 0.000128

          Ordinate Resolution: 0.000128

        Planar Distance Units: survey feet

    Geodetic Model:

      Horizontal Datum Name: North American Datum of 1983

      Ellipsoid Name: Geodetic Reference System 80

      Semi-major Axis: 6378137.000000

      Denominator of Flattening Ratio: 298.257222

  Vertical Coordinate System Definition:

    Altitude System Definition:

      Altitude Resolution: 0.000010

      Altitude Encoding Method: Explicit elevation coordinate included with horizontal coordinates

Entity and Attribute Information:

  Detailed Description:

    Entity Type:

      Entity Type Label: Centerline3

    Attribute:

      Attribute Label: OBJECTID_1

      Attribute Definition: Internal feature number.

      Attribute Definition Source: ESRI

      Attribute Domain Values:

        Unrepresentable Domain: Sequential unique whole numbers that are automatically generated.

    Attribute:

      Attribute Label: Shape

      Attribute Definition: Feature geometry.

      Attribute Definition Source: ESRI

      Attribute Domain Values:

        Unrepresentable Domain: Coordinates defining the features.

      Attribute Definition: Name of centerline for San Marcos, Texas.  

      Attribute Definition Source: Fadden Geospatial Solutions

    Attribute:

      Attribute Label: ROAD_TYPE

      Attribute Definition: Internal feature number

      Attribute Definition Source: City of San Marcos

      Attribute Label: Shape Length

      Attribute Definition: Length of feature in internal units.

      Attribute Definition Source: ESRI

      Attribute Domain Values:

        Unrepresentable Domain: Positive real numbers that are automatically generated.

  Detailed Description:

    Entity Type:

      Entity Type Label: Centerline2_Net_Junctions

Distribution Information:

  Distributor:

    Contact Information:

      Contact Person Primary:

        Contact Person: Krystal Zwinggi

        Contact Organization: Fadden Geospatial Solutions

      Contact Position: Project Manager

      Contact Address:

        Address Type: mailing address

        Address: Texas State University-San Marcos Department of Geography 601 

University Drive San Marcos Texas 78666 USA

      Contact Voice Telephone: (830)456-2221

      Contact Electronic Mail Address: kz1009@txstate.edu

  Resource Description: Downloadable Data:

Distribution Liability: Fadden Geospatial Solutions makes no express or implied warranties (including warranties of merchantability and fitness) with respect to the character, function, or capabilities of the electronic services or products or their appropriateness for any user’s purposes. In no event will Fadden Geospatial Solutions be liable for any incidental, indirect, special, consequential or other damages suffered by the user or any other person or entity whether from the use of the electronic services or products, any failure thereof or otherwise, and in no event will Fadden Geospatial Solutions liability to the requestor or anyone else exceed the fee paid for the electronic service or product. Users shall not re-distribute this data. To ensure distribution of the most current public information, please refer requests for data or products to Fadden Geospatial Solutions (see distribution contact above).

Standard Order Process:

    Fees: None

  Available Time Period: Time Period Information:

      Single Date/Time:

        Calendar Date: December 2006 - Unknown

        Time of Day: unknown

Metadata Reference Information:

  Metadata Date: 20061206

  Metadata Contact: Contact Information:

        Contact Person: John McClintock

        Contact Organization: Fadden Geospatial Solutions

      Contact Position: GIS Analyst

      Contact Address:

        Address Type: mailing address

        Address: Texas State University-San Marcos Department of Geography 601 

University Drive San Marcos Texas 78666 USA

      Contact Electronic Mail Address: jm1326@txstate.edu

  Metadata Standard Name: FGDC Content Standards for Digital Geospatial Metadata

  Metadata Standard Version: FGDC-STD-001-1998

  Metadata Time Convention: local time

Appendix II: Contributions 
- Project Manager

· Supervision of entire project

· Delegation of tasks within group

· Overall layout and editing of final report

· Prepared final report presentation

· Completed abstract, introduction, literature reviews, 

references, and contribution sections of final report

John - GIS Analyst
· Editing of metadata for every file used in project

· Analysis of network, existing & proposed infrastructure, 
and other factors to determine sites of new fire stations

· Prepared final deliverables

· Completed data, literature reviews, metadata, and conclusion sections of final report

Lance - Webmaster

· Created and updated website

· Edited topology to create service areas
· Fixed topology for entire Centerline & Thoroughfare Plan files 

· Analysis of network, existing & proposed infrastructure, 

and other factors to determine sites of new fire stations

· Helped with creation of maps for final report

· Performed final editing of project poster and printing of poster
· Prepared final deliverables

· Completed methods, results, and discussion sections of final report
Mike - GIS Analyst

· Created network dataset

· Edited topology to create service areas

· Analysis of network, existing & proposed infrastructure, 

and other factors to determine sites of new fire stations

· Created maps for final report 

· Organized and edited project poster

· Prepared final deliverables
· Completed methods, results, and discussion sections of final report
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