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Summary

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.  Implementation of a GIS would provide a spatial analysis which would project the locations of concentrated growth that will be occurring in and around the City of San Marcos in the next ten years.  This project will be a vital tool for making major community planning decisions.  

Purpose
The purpose of this study is 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 will analyze 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 has already been determined by the city.  The goals and objectives of this project are 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.  This project will examine the sites for zoning regulations, fire community planning, existing infrastructure and utilities, proposed roadway extensions, and ecosystem concerns.  Flood zones and railroad crossings within the city will also be considered in the analysis.  

Scope

The geographic extent of the study area will include the San Marcos City Limits and the Extraterritorial Jurisdiction (ETJ) that surrounds the city.  With the continued population growth, the Strategic Master Plan estimates that in the near future the ETJ of San Marcos will extend to 3.5 miles.  

Data


Data was provided by the client, City of San Marcos GIS Services Manager from the Department of Environment and Engineering  

Data Sources
	Table 1.0 - Summary of Analysis Data

	File Name
	Data Type
	Feature Type
	Description
	Original Data Source

	Centerline
	Shapefile
	Polyline
	Centerline of San Marcos streets
	City of San Marcos

	CityLimit2006_07
	Shapefile
	Polygon
	2006-2007 city limit boundaries
	City of San Marcos

	ETJ2006_07
	Shapefile
	Polygon
	2006-2007 Extraterritorial Jurisdiction boundaries
	City of San Marcos

	GISMGR_Building
	Shapefile
	Polygon
	Existing infrastructure in San Marcos
	City of San Marcos

	GISMGR_FireDistrict
	Shapefile
	Polygon
	Existing fire district boundaries
	City of San Marcos

	GISMGR_OneWay
	Shapefile
	Polyline
	One way streets in San Marcos
	City of San Marcos

	GISMGR_Railroad
	Shapefile
	Polyline
	Railroads in San Marcos 
	City of San Marcos

	GISMGR_RightofWay
	Shapefile
	Polyline
	Right of way easements in San Marcos
	City of San Marcos

	GISMGR_River
	Shapefile
	Polygon
	Rivers located within San Marcos city limits
	City of San Marcos

	GISMGR_Waterline
	Shapefile
	Polyline
	Existing underground waterlines located in San Marcos 
	City of San Marcos

	GISMGR_WWMain
	Shapefile
	Polyline
	Existing underground waste water mains located in San Marcos
	City of San Marcos

	MPBoundary
	Shapefile
	Polygon
	Proposed Master Plan boundaries for San Marcos 
	City of San Marcos

	MPRoads
	Shapefile
	Polyline
	Proposed Master Plan roads for San Marcos 
	City of San Marcos

	Parcels
	Shapefile
	Parcels
	Digitized land parcels for San Marcos
	City of San Marcos

	ThoroghfarePlan
	Shapefile
	Polyline
	Proposed major road construction around San Marcos 
	City of San Marcos

	Walt Overall Blanco
	CAD
	Polygon/Polyline
	Proposed subdivision development in North San Marcos
	City of San Marcos

	Waterline0607
	Shapefile
	Polyline
	Proposed waterlines for San Marcos
	City of San Marcos

	WWMain0607
	Shapefile
	Polyline
	Proposed waste water mains for San Marcos
	City of San Marcos

	Zoning2005
	Shapefile
	Polygon
	Zoning boundaries for San Marcos
	City of San Marcos


Images
· Digital Orthographic Quarter Quadrangles (DOQQ)
Software
ArcGIS 9.1 along with the Spatial Analyst extension will be used to perform the majority of the project’s analysis.  Microsoft Office Suite and PaintShop Pro will be used to create the website and project documents.  Fadden will utilize additional software as needed.

Methodology

The methodology of this project is divided into two sections: data collection and processing, and analysis.  Each section will provide more detail, plus what Fadden hopes to discover after the analysis is complete.
Data Collection & Processing

The data Fadden has obtained covers the greater San Marcos area, including Hays County and parts of Comal, Caldwell, and Guadalupe Counties.  Data processing will include: insuring all files and data are current, accurate and precise, and that all files and data are compatible with one another and capable of being projected. To find the most suitable sites for the new fire stations, Fadden will look at the City of San Marcos’ existing infrastructure, as well as its Strategic Master Plan, which shows the concentration of projected growth of the city in the near future.  Fadden will first create 1.5 mile road coverage for the three existing fire stations seeking gaps in the coverage.  Zoning maps will be used to locate potential sites for the new fire stations.  FEMA flood zone maps and railroad crossings will also be taken into account when choosing the most suitable sites.  Lastly, Fadden will create 1.5 mile response distances on selected parcels within the city limits to identify the most complete coverage for the city.  

Analysis
For the analysis, Fadden will work with the area used in the basic analysis.  Four suitable fire station sites will be chosen out of the San Marcos region using existing conditions such as present and future extraterritorial jurisdictions, city limits, zoning, road and community developing, and available infrastructure.

Also, Fadden will use ArcGIS 9.1 to run a network analysis for the road coverage, employ Spatial Analyst, and georeference CAD by performing transformational processes.  In addition, Fadden will conduct an overlay analysis of aerial photos superimposing proposed and existing infrastructure.  It is the opinion of Fadden that by using the aforementioned methods, four suitable fire station sites can be found.  

This project will prove to be an essential geographic process for providing total area coverage of fire station response time in the City of San Marcos.

Implications


Emergency management planning, which anticipates the growth of San Marcos and the Interstate 35 corridor, is essential to effective urban planning. This study will be used as a guide for proposed development of fire stations and will be an integral part of the Master Plan for the City of San Marcos. 
Timeline


Webpage
The webmaster will update the content of the web page throughout the 12 weeks of the study, following an initial startup time of 8 hours. Weekly updating and posting will be provided to the client.

Data collection and processing
The data needed will be provided by the City of San Marcos’ GIS Services Manager for the Department of Environment and Engineering. Fadden will collectively pre-process the data to ensure the quality and accuracy of the data as well as remedy problems and inconsistencies. This process will require 6 weeks, after which the data will be evaluated for its contribution to the project.

Data Analysis and Interpretation
The analysis process will require 6 weeks with an emphasis on building a geodatabase, creating maps, models, and writing reports, while the interpretation process will require 4 weeks, as Fadden interprets the data and produces the final results. Fadden will compile these results into a comprehensive final presentation.
	Tasks
	Sept 27
	Oct 11
	Oct 25
	Nov 1
	Nov 15
	Nov 29

	Data Collection
	
	
	
	
	
	

	Data Processing
	
	
	
	
	
	

	Data Analysis
	
	
	
	
	
	

	Data Interpretation
	
	
	
	
	
	

	Final Deliverables
	
	
	
	
	
	


Budget


	Data Collection
	
	

	
	Total Hours (10 hours/week * 6 weeks * 4 consultants)
	240

	
	Hourly Pay
	$30

	
	Cost
	$7,200

	
	
	

	Data Analysis
	
	

	
	Total Hours
	240

	
	Hourly Pay
	$45

	
	Cost
	$10,800

	
	
	

	System Management
Project Manager
	
	

	
	Total Hours
	50

	
	Hourly Pay
	$80

	
	Cost
	$4,000

	
	
	

	Website Development
And Maintenance
	
	

	
	Total Hours (8 hour startup + 1 hour/week * 9 weeks)
	17

	
	Hourly Pay
	$40

	
	Cost
	$680

	
	
	

	Travel
	
	

	
	Total Hours
	0

	
	Cost
	$0

	
	
	

	Total Cost
	
	$22,680


Conclusion

The City of San Marcos is growing at an unprecedented rate due to a multitude of factors, predominantly the southward expansion of suburban Austin and the rapid increase in enrollment at Texas State University.  Due to this influx of population, certain city services, including fire coverage, must be improved.  Fadden Geospatial Solutions, in conjunction with the City of San Marcos Master Plan, will find suitable locations for four new San Marcos fire stations.  
Final Deliverables


When this project has been completed, Fadden will deliver the following documents:

· Detailed final report including a comprehensive analysis that locates optimum sites for four new San Marcos fire stations.

· Professional display poster

· Maps

· Project website containing:

· PowerPoint presentation

· Project documents

· Related links
· CD containing:

· All data

· Metadata

· Report
· Poster

· PowerPoint presentation

Participation

Team members from Fadden created this proposal in a collaborative effort.  Each team member contributed to the final product.  The following is a list of team member’s names and the contributions that they made:


, Project Manager
· Proposal

· Overall Organization and Editing
· Contact Information Page
· Introduction 
· Purpose
· Scope
· Methodology
· Project
· Data Documentation

· Supervision & planning of project


Lance English, Webmaster
· Proposal

· Logo and Graphics

· Formatting and Design

· Cover page

· Conclusion

· Project
· Web Page implementation

· Creation of 1.5 mile coverage for the three existing fire station in San Marcos

· Creation & management of a geodatabase

· Editing of existing roads to match CAD drawing of proposed development and proposed roads 


Michael Stanley, GIS Analyst

· Proposal

· Introduction
· Purpose
· Methodology
· Implications
· Budget
· Timetable
· Project

· Creation of new layer file for that contains locations of the three existing fire station in San Marcos

John McClintock, GIS Analyst

· Proposal

· Table of Contents
· Introduction
· Data Sources
· Methodology
· Participation

· Editing
· Project
· Metadata

· Creation of 1.5 mile response distances on selected parcels to find the site that will give the most complete coverage for the city

Fadden Geospatial Solutions
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