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Introduction:

Summary

Due to a unique set of geomorphologic and hydrological aspects, the residents of San Marcos, Texas are always under the possible threat of flooding.  In October of 1998, the town received almost thirty inches of rainfall in a two-day period.  This caused the San Marcos and Blanco rivers to reach near their 100-year flood levels in some areas.  The flooding caused thirty-two deaths around the Central Texas region.  Nearly all of these deaths were caused by high-level fast moving water at low-water crossings.  Motorists tried to cross the river at these dangerous areas because they were not evacuated in time and or they knew no other route.  The flooded crossings also made it difficult for emergency crews to access certain neighborhoods.  GIS analysis will focus on floodplain analysis, low-water crossings, and areas affected by these crossings.  

Purpose

The objective of this study is to highlight dangerous areas during different flood categories in San Marcos, and through GIS analysis identify safe alternatives to these areas.  Factors will include: 100 year and 500 year floodplain identification, low-water crossings, and all development affected by the floodplains and water crossings.  The final product will produce a report identifying low water crossings and finding alternate routes when possible.  The report will also include affected areas within the 100 year and 500 year floodplain.  Also, recommendations will be made for areas where an alternate route is unavailable.  The results will be spatially displayed in map form.

Scope

The study area will include all areas found to be affected by flooding within the San Marcos, TX city limits. 
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Proposal:

Data
1. San Marcos DOQQs (Digital Ortho Quarter Quadrangles)

Available from Texas Natural Resource Information System (TNRIS) (http://www.tnris.state.tx.us/digital.htm)

2. San Marcos DEMs (Digital Elevation Models)


Available from TNRIS (http://www.tnris.state.tx.us/digital.htm)
3. San Marcos 100 and 500 year FEMA (Federal Emergency Management Agency) 

floodplains; Acquired from City of San Marcos

4. Hays County TIGER (Topologically Integrated Geographic Encoding and 
Referencing) files; Available from U.S. Census

(http://www.census.gov/geo/www/tiger/tiger2004se/tgr2004se.html)

Methodology

Our goal for data analysis is to locate roads that will be underwater during a flood and to find alternate routes around affected road segments. We will consider both the projected 100- and 500-year floodplains.

First, we will find road segments that could be underwater during a flood. To do this, we will find the intersection of San Marcos roads and the projected floodplain. The intersection, which will be the sections of road potentially underwater, will be removed from the roads network to simulate their lack of availability for transportation. Special attention will be paid to elevated bridges, since they can cross through a flood area but potentially still be available for use.

Next, we will identify areas that are affected by underwater road segments. Using network analysis, we will find alternative routes from these areas around flooded roads. Consideration will be given to road characteristics, such as capacity, additional traffic from other rerouting, and the time to travel the alternate route.

If no suitable alternate route can be identified, such as when the area is completely isolated by flooded roads, we will look for potential locations for new roads or road modifications, such as elevation of existing roads. Identifying new road locations will take into account projected flood conditions, neighboring roads, and other features that could interfere in the placement of a road.
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Implications

The data provided by our analysis can be used to identify potential breaks in transportation during a flood, find alternate routes out from affected areas, and identify potential solutions for areas that might become stranded during a flood. Together, the data can be used to limit loss of life due to flooding by providing safer routes of transportation during flood conditions.
Budget 

The budget was based on the work done by five EAGLE consultants.  This includes the project manager and assistant manager with three analysis technicians for ten weeks of work based on appropriate pay scales.  The budget includes a breakdown of the hours per week worked for the data collected and analysis performed.  I have included equipment acquisition (when needed).  There are also supplies and software licensing fees associated with the total costs of the project.  This is for ArcGIS and extensions. 

	
	
	
	
	EAGLE Budget
	
	
	

	Analysts
	
	
	
	
	
	
	
	

	
	
	GIS Analysts (3 analysts * $45.00 per hour * 100 hours total)
	$13,500.00

	
	
	
	
	
	
	
	
	

	Management
	
	
	
	
	
	
	

	
	
	Project Manager ($65.00 per hour * 100 hours total)
	
	$6,500.00

	
	
	
	
	
	
	
	
	

	
	
	Assistant Manager ($55.00 per hour * 100 hours total)
	
	$5,500.00

	
	
	
	
	
	
	
	
	

	Equipment Costs
	
	
	
	
	
	
	

	
	
	Supplies ($150 per workstation * 5 workstations)
	
	$750.00

	
	
	Maintenance ($200 per workstation * 5 workstations)
	
	$1,000.00

	
	
	Workstations ($3000.00 original cost / 24 mo. lifetime
	
	

	
	
	
	* 2.5 months * 5 workstations
	
	
	$1,562.50

	
	
	Software ($12000 per workstation / 24 mo. lifetime
	
	$6,250.00

	
	
	
	* 2.5 months * 5 workstations
	
	
	

	
	
	Total equipment costs
	
	
	
	$9,562.50

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Total Costs
	
	
	
	
	
	
	$38,375.00
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Timetable

· Data Collection:  This stage of the project began in early September and will continue for six weeks.  During the first three weeks data will be collected, sorted, and organized.

· Data Processing:  This stage will last for 9 weeks.  This will be a review of all data found.  Due to the fact that this stage overlaps with collecting the data by five weeks, the team will be continually revising and updating data for the GIS analysis.

· Analysis:  During this 5 week stage, the team will use GIS software to analyze and present visually the results of the study.

· Quality Assurance:  During these two weeks the team will go over every part of the project multiple times to ensure the quality of the work.

Timeline

	Week
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Dates
	Sept.

4-10
	Sept.

11-17
	Sept.

18-24
	Sept. 25-

Oct.1
	Oct. 2-

Oct.8
	Oct.

9-15
	Oct.

16-22
	Oct.

23-29
	Oct. 30-

Nov. 5
	Nov.

6-12
	Nov.

13-19
	Nov.

20-26
	Nov. 27-

Dec. 3
	Dec.

4-10
	Dec.

11-12

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data Collection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Proposal Preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data Processing
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Analysis
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Progress Report 

Preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Deliverables 

Preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Double Check All Work
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Produce Hard 

Copies
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Important Dates
	
	
	
	Proposal

Presentation
	
	
	
	
	Progress

Report
	
	
	
	
	
	Presentation

	 
	
	
	
	Sept. 28
	
	
	
	
	Nov. 2
	
	
	
	
	
	Dec. 12
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Conclusion:

Consequences

As seen most recently in 1998, flooding in the San Marcos area can be deadly.  The proposal by EAGLE uses data on low water crossings and calculated flood plains to produce a detailed report that will give safer options for property owners, motorists, and city developers. 

Final Deliverables

Upon completion of this project, E.A.G.L.E. will deliver a detailed report, a poster, CD, and a website for our client.  These will be done with professionalism and accuracy.  Testing of the CDs will be done to ensure proper working conditions before delivery.   

Report

The report will have a detailed assessment of the flooding and evacuations in San Marcos, Texas.

Poster

The poster will show with accuracy our results and analysis. 

Web site 
The web site will provide access to our final deliverables.

CD

The CD (2 copies) will contain our data, metadata, final report, a power point presentation, any other pertinent data, and instructions for use of the CD.

Participation

Justine Williams

Cover Page, Title Page, Final Compilation

Joshua Bridges

Budget, Final Compilation

Clayton Holbrook

Introduction, Conclusion, Final Compilation

Alex Nankervis

Budget, Methodology, Implications

David Smith

Timetable
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