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I. Introduction

1.1. Summary

This study will provide evacuation routes to emergency shelters for residents living in flood risk areas.  This will be accomplished by investigating and analyzing low water crossings, potential flood areas, and damage assessment information in the San Marcos, Texas Extraterritorial Jurisdiction.

1.2.  
Purpose

During the past ten years, two floods in San Marcos, Texas have caused water levels to exceed portions of the FEMA 500 year floodplain.  Based on data collected after the 1998 flood, this study hopes to discover the areas that are susceptible to damage by flooding and to identify evacuation routes away from these areas and toward designated emergency shelters.  Floodplain management is a community corrective and preventative program for reducing flood damage.  By analyzing annual income levels and other demographic classifications in the floodplain area, ESP will assess the ability of at risk residents to actually reach designated shelters.  This study will also investigate potential emergency shelters that may exist for emergency purposes in the future.  This information will be based on the master plan developed by the City of San Marcos, Texas.  Many new districts will be rapidly expanding and implementing new roads and buildings.   These as well as existing transportation networks will provide the framework for determining appropriate evacuation routes and emergency shelters.

1.3.  
Scope

This study will cover the San Marcos, Texas Extraterritorial Jurisdiction up to and including the proposed expansion of the city in the master plan while taking into account existing commercial and residential infrastructure.

2. Proposal

2.1. Data

All data will be provided by the City of San Marcos, Texas with the exception of U.S. Census Bureau data which will be obtained online from the Bureau website.  The data model will be primarily vector, but will also incorporate raster data in the form of a DEM of the Extraterritorial Jurisdiction and tabular data to be used for demographic information and flood risk assessment.  Pertinent data will include the following:

	File Name
	Data Type
	Feature Type
	Description
	Original Source

	Flood_100yr
	Shapefile
	Polygon
	100 year floodplain
	FEMA

	Flood_500yr
	Shapefile
	Polygon
	500 year floodplain
	FEMA

	Floodway
	Shapefile
	Polygon
	October 1998 flood line
	City of San Marcos

	Damage_1998
	Microsoft

Excel Spreadsheet
	Tabular
	October 1998 Damage Assessment
	City of San Marcos

	Centerline
	Shapefile
	Polyline
	Roads Network
	City of San Marcos

	ETJ2006_07
	Shapefile
	Polygon
	Extraterritorial Jurisdiction
	City of San Marcos

	Parcels
	Shapefile
	Polygon
	Land Parcels
	City of San Marcos

	GISMGR_OneWay
	Shapefile
	Polyline
	One-Way Roads
	City of San Marcos

	GISMGR_River
	Shapefile
	Polygon
	Rivers
	City of San Marcos

	smcontours
	Shapefile
	Polyline
	Contours
	City of San Marcos

	DEM
	Raster Dataset
	Surface
	30 m Elevation Model
	USGS

	GISMGR_Building
	Shapefile
	Polygon
	Buildings
	City of San Marcos

	tgr48209
	TIGER/Line
	Point

Line

Polygon
	Hays county census data 2000
	U.S. Census Bureau


All spatial and tabular data will be added to a GIS using ESRI’s ArcGIS 9.1 software.  Mapping and analysis will be achieved using ArcMap with much emphasis on the Network Analyst extension.  ArcCatolog will be used to manage data, process data forms, and build associated Metadata.

2.2. Methodology

The majority of data processing and analysis will involve determining high-risk areas and developing a network of evacuation routes based on a variety of factors.  The data mentioned above will be processed and used in the following manner:

· FEMA floodplain and San Marcos flood line shapefiles will be used to determine flood risk assessment.  Areas within the floodplains and flood line will be assigned a higher flood risk within the GIS.

· U.S. Census Bureau data will be compiled in parcel attribute tables to determine demographic information.  This information will be assigned a spatial reference, which will help determine the flood risk of the associated parcels.

· San Marcos damage assessment table will be evaluated to determine risk areas.  Previous flood damage will be assigned to parcels and used to forecast potential flood damage risk.

· The centerline and one-way data will be used in conjunction with floodplain, flood line, rivers, and Extraterritorial Jurisdiction data to determine low water crossings for the San Marcos area.  Network analysis will be applied to determine appropriate evacuation routes away from flood risk areas.

· The buildings data will be used to designate appropriate emergency shelters.  These shelters will be incorporated in the network analysis to provide possible endpoints for evacuation routes.  Capacity, proximity, and population density will be used to gauge the adequacy of each proposed shelter.

· Contour and DEM data will be used to establish a base topography layer and illustrate changes in elevation.  Risk assessment will involve evaluating areas based on this data.

· The City of San Marcos, Texas master plan will be used to represent proposed growth in the Extraterritorial Jurisdiction.  Consideration will also be placed on temporal data concerning current and future growth and construction in the area.  This data will be used in the network analysis to define detours and barriers that will potentially affect evacuation routes.

The Network Analyst extension in ArcMap 9.1 will be used to determine evacuation routes ending at proposed emergency shelters.  The network will account for one-way road traffic, low water crossings, absolute and relative barriers, shelter capacities, population density, and high risk parcels within the extraterritorial jurisdiction.  Multiple routes and shelters will be identified for high risk and densely populated areas to provide a variety of options in case of an evacuation emergency.

2.3.
Implications

· Analysis of the various data will identify areas susceptible to flooding in San Marcos, Texas and its adjacent Extraterritorial Jurisdiction.  All low water crossings within this area will be designated.  Evacuation routes away from flood risk will be delivered and account for these low water crossings.  Additionally, a list of shelters and their locations along with estimated capacities will be created.  

· An analysis combining census data and local tax appraisal data will incorporate income level and demographics in order to assess resident’s ability to reach shelters.   The evacuation route analysis will provide alternate emergency shelter locations in the event that a primary shelter is unable to accept additional occupants.

· The goals of evacuation efforts focus on efficiency and effectiveness in routing residents out of flood zones and to safe locations.  Local city and county officials can use these results to provide maps and evacuation plans detailing those areas vulnerable to flooding.  Specific evacuation routes leading to primary shelters and alternate shelters will lead evacuees to safety and away from low water crossings and flooded areas.  Having this information available before an emergency allows rescue efforts to be focused not only in potential flood areas but also to clearly target areas where the need for additional emergency transportation may exist.  Evacuation planners could use this analysis to accomplish additional emergency related tasks:

· Cached emergency routing signs

· Stores of relief supplies

· Establish coordinated plans with State and surrounding communities

2.4.
Budget



Data Collection


Total Hours (10 hours/week * 1 week * 3 Consultants)

            30



Hourly Pay                                                             


     $30.00



Total



   $900.00





                               


      ---------------






$900.00    


Data Processing, Analysis, and Interpretation



Total Hours (10 hours/week * 8 weeks * 3 Consultants)

          240



Hourly Pay                                                             


     $50.00



Total


 $12,000.00



      ---------------


       $12,000.00    


System Management



Project Manager



Total Hours 

           50



Hourly Pay                                           
          

    $80.00     




Pay                                                                
        $4,000.00



Assistant Project Manager



Total Hours 

           50



Hourly Pay                                           
          

    $60.00     




Pay                                                                 
        $3,000.00




      --------------




        $7,000.00


Equipment Costs (Project Duration: 10 weeks)



Supplies ($175/workstation * 3 workstations)
           $525.00

Maintenance ($200/workstation * 3 workstations)
           $600.00

Depreciation ($61,248 [Total value of equipment]/36

[Equipment life in months] * 2.5 months)

        $4,253.00

                                                                                          --------------


                                                                          $5,378.00


Software



ESRI Software License for 10 weeks + 2 extensions         $1,750.00


Total Bid/Proposed Amount:
 _ _
                           $27,028.00
 2.5.
Timeline

· Data collection will require one week.  Most of the data will be furnished by the City of San Marcos, Texas and will require little processing to enter the GIS.

· Data processing will take up to four weeks and overlap with the data analysis portion of the project timeline.  Processing will include entering data files into the GIS and assigning spatial reference to tabular data and attribute.

· Data analysis will require four weeks for completion.  Following two weeks of analysis, interpretation of the data will begin.  Analysis will include flood risk determinations and the network analysis for the production of evacuation routes.

· Interpretation will require up to four weeks during which time the final deliverables and review of the project will begin.  The interpretation phase will be used to develop conclusions and remedy any unforeseen issues.

· In accord with the interpretation of the data analysis, the final deliverables will take up to three weeks to be compiled and reviewed for presentation to the client.

The progress of this project will mirror the timetable presented below:

	Week
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Dates
	Sept.

25th
	Oct.

2nd
	Oct.

9th
	Oct.

16th
	Oct.

23rd
	Oct.

30th
	Nov.

6th
	Nov.

13th
	Nov.

20th
	Nov.

27th

	Data Collection
	
	
	
	
	
	
	
	
	
	

	Data Processing
	
	
	
	
	
	
	
	
	
	

	Data Analysis
	
	
	
	
	
	
	
	
	
	

	Interpretation
	
	
	
	
	
	
	
	
	
	

	Deliverables and

Review
	
	
	
	
	
	
	
	
	
	


2.6.
Final Deliverables



Evacuation Safety Planners will provide the following deliverables:

· Detailed Final Report (2 copies)

· Professional Quality Poster

· CD (2 copies) containing:

· All Data

· Metadata

· Report

· Poster

· Website 

· PowerPoint Presentation

· Instructions on how to use the CD (Readme file)
· Short report detailing results of our testing of CDs

3. Conclusion

The City of San Marcos, Texas and its surrounding Extraterritorial Jurisdiction has experienced two major floods in the last decade, both of which have exceeded the five hundred year floodplain as established by FEMA.  The City of San Marcos, Texas is seeking proposals from firms requiring:

· Identification of potential flood susceptible areas in San Marcos using current FEMA and city data colleted after the major flooding event in October, 1998.

· Identification of all low water crossings in the Extraterritorial Jurisdiction.

· Development of evacuation routes to shelters; incorporating detours around low water crossings.

· Use of census data and tax appraisal data to evaluate economic and ethnic classifications in floodplains to help assess individual’s ability to reach shelters.

· Incorporation of evacuation route plans to suggested alternate shelter locations should a primary shelter exceed an occupancy limit.

Evacuation Safety Planners will meet or exceed all of the above listed requirements and do so within the ten-week proposed project time frame.

4. Participation

Formation of this document was a combined effort with shared ideas and written contributions compiled in the following manner:
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· Compilation and Document Design
· 2.
Proposal

2.1. Data

2.2. Methodology

2.5.
Timeline

· 4.
Participation

· Network analysis
· Metadata formation
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· Logo Design
· Cover Page
· Title Page
· Table of Contents
· 1.
Introduction
1.1.
Summary

1.2.
Purpose

1.3.
Scope

· Floodplain and flood line analysis

· Determination of low water crossings
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· Budget and Table Design
· 2.
Proposal

2.3.
Implications

2.4.
Budget

2.5.
Timetable

2.6.
Final Deliverables

· 3.
Conclusion

· Risk assessment analysis incorporating demographic information
· Determination of emergency shelters[image: image20.png]QsrP




PAGE  
12
       Flood Analysis Project Proposal

[image: image21.png]


          City of San Marcos, Texas          [image: image22.png]



Developed by ESP


[image: image21.png][image: image22.png]