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Introduction:

This report documents the progress that has been made on the water resources vulnerability mapping project for the Hill Country Alliance.  The project began immediately following acceptance of the proposal on March, 2nd 2009 and the final report will be delivered on May 11th 2009.  The final project will include a detailed report discussing findings, two static maps, a website summarizing project information, web maps, two posters displaying results of analysis, and DVD media containing all project data.  This report is organized into three sections: a review of the project’s summary, purpose, and scope; an overview of work completed, work in progress, and work planned; and an overall appraisal of the project to date.
1.1
Project Summary

The Texas Hill Country is facing inevitable growth during a time when preserving environmental resources is critical.  The projected water demand increase and limited water resources will continue to be the primary factors in this sensitive issue.  The Hill Country Alliance (HCA) is a non-profit organization committed to raising public awareness on the delicate nature of natural resources in the Texas Hill Country.  The HCA works cooperatively with landowners, ranchers, developers, conservationists, and elected officials to preserve water quality, water supply, and natural beauty in the seventeen county Hill Country area.  With the population of this region quickly expanding, new development is inevitable and poses an immediate risk to water resources.  In order for the Hill Country to continue to grow in a responsible and sustainable manner, measures need to be taken to ensure that this growth does not occur at the expense of its unique geographic features.  This project will specifically determine which groundwater and surface water areas are most vulnerable to non-point source pollution, taking into account various hydro-geologic and geographic criteria.  The results of the analysis will be used by the HCA to influence responsible growth of the Texas Hill Country in an effort to preserve the natural resources and heritage of the region.

1.2
Purpose
The goal of this study is to identify areas of groundwater and surface water features that are sensitive to development and other land use changes.  Using Geographic Information Systems we will identify those areas that are most at risk using a combination of hydro-geologic and geographic criteria.  Two static maps will be produced that delineate the most vulnerable regions where development should not occur.  This study will also show the areas that are least vulnerable which can serve as a tool in locating favorable sites for future development.  

1.3
Scope
The study’s geographic extent includes seventeen counties located in Central Texas: Mason, Llano, Burnet, Kimble, Gillespie, Blanco, Travis, Hays, Comal, Kendall, Kerr, Real, Edwards, Uvalde, Bandera, Medina, and Bexar.
2.1
Work Completed
The initial stage of our project focused on data collection and data processing.  The SMART team has obtained all available data and prepared the data for analysis. 
· The soil depth data was scrutinized extensively to resolve initial inconsistencies with the data.  After cross referencing the soil depth data in Edwards and Real counties with data available on the USDA Soil Data server, more detailed attribute information was obtained.  This enabled us to interpret the soil depth data in a more meaningful way.
· The land cover layer obtained from the USGS was used to determine vegetation cover.  After consulting with the client, a classification system was developed to determine what areas would be considered as having or not having vegetation cover (Attachment “A”).

· The Cave density, slope, and soil KSAT layers were analyzed and processed, and are now fully prepared for analysis.

· All available flood plain data has been obtained, there is still missing data for Kimble, Mason, Blanco, and Gillespie counties which we have determined is not available.
· Data ranges for determining vulnerability scores for each layer were selected.  Each data range selected contains the most even distribution of data within each category possible for each item (Attachment “B”).  
· A cartographic model was constructed to facilitate analysis of the data for the final maps that will be produced (Attachment “C”).

· Preliminary vulnerability maps have been produced using an equal weight model for both the groundwater and surface water criteria.

2.2
Work In Progress
In the current phase of our project we are concentrating on data analysis and interpretation.  Documentation of our data and preparation for our final report is also underway in this stage of the project.
· The results of our analysis thus far have been using an equal weight model and we are researching various methods of performing criterion weighing.  In order to continue with the weighing process, we need our client to rank all criteria from most important to least important based on his professional judgment.
· Creation of and maintenance of metadata is underway and will be an ongoing process through the remainder of our project.
· The basic website design has been created and will be online with preliminary results within the next two weeks.  We are currently working to refine the design parameters to best suit the needs of the information we want to display, including interactive web maps.

2.3
Work Planned

Data analysis and interpretation will continue during the first part of the final phase of the project.  After completion of analysis and interpretation, the main focus will be on preparation of the final report and all deliverables. 
· Once we have employed a criterion weighing technique, we will begin the sensitivity analysis to test the robustness of our results.
· Our cartographic model will be updated with the appropriate formulae to calculate the final vulnerability scores determined by the results of the sensitivity analysis.  Once completed, the model will be run to produce the vulnerability maps.

· The final product includes a website and web maps with the ability to zoom in on a particular location or county.  We will continue to develop the website and begin to develop the parameters for the web maps using Manifold IMS.

· Other final deliverables that will be completed include: two static maps of results; two posters summarizing the results of our analysis; a detailed final report of our analysis, and DVD media containing all project data.
3
Overall Appraisal

The water resources vulnerability mapping project is going well and will be completed on time for delivery on May 11th 2009.  At this juncture we have not encountered any major setbacks, and there are no major issues to deal with in the foreseeable future.  
As the project continues to develop, we will be updating the content of our website with new developments.  In the final report we will describe in detail all aspects of the study including data processing, analysis, and interpretation.
Attachment “A”

The table below gives the description of the types of land cover in the USGS Land Cover dataset that we are using to determine ground vegetation.  Areas that have no ground vegetation will be classified as most vulnerable (1) and areas with ground vegetation will be classified as least vulnerable (0).  If an area has 50% ground vegetation (such as low intensity development), then it will be given a partial score and classified as 50% vulnerable or (.5).  

	Code
	Description
	% of

total area
	Least Vulnerable=0 Most Vulnerable=1

	11
	Open Water - All areas of open water, generally with less than 25% cover or vegetation or soil
	0.77%


	1

	21
	Developed, Open Space - Includes areas with a mixture of some constructed materials, but mostly vegetation in the form of lawn grasses. Impervious surfaces account for less than 20 percent of total cover. These areas most commonly include large-lot single-family housing units, parks, golf courses, and vegetation planted in developed settings for recreation, erosion control, or aesthetic purposes
	2.73%
	.2

	22
	Developed, Low Intensity -Includes areas with a mixture of constructed materials and vegetation. Impervious surfaces account for 20-49 percent of total cover. These areas most commonly include single-family housing units.
	1.47%
	.5

	23
	Developed, Medium Intensity - Includes areas with a mixture of constructed materials and vegetation. Impervious surfaces account for 50-79 percent of the total cover. These areas most commonly include single-family housing units
	0.75%


	.8

	24
	Developed, High Intensity - Includes highly developed areas where people reside or work in high numbers. Examples include apartment complexes, row houses and commercial/industrial. Impervious surfaces account for 80 to100 percent of the total cover.
	0.40%
	1

	31
	Barren Land (Rock/Sand/Clay) - Barren areas of bedrock, desert pavement, scarps, talus, slides, volcanic material, glacial debris, sand dunes, strip mines, gravel pits and other accumulations of earthen material. Generally, vegetation accounts for less than 15% of total cover.


	0.01%
	1

	41
	Deciduous Forest - Areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation cover. More than 75 percent of the tree species shed foliage simultaneously in response to seasonal change.


	6.55%
	1

	42
	Evergreen Forest - Areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation cover. More than 75 percent of the tree species maintain their leaves all year. Canopy is never without green foliage.
	21.08%
	1

	43
	Mixed Forest - Areas dominated by trees generally greater than 5 meters tall, and greater than 20% of total vegetation cover. Neither deciduous nor evergreen species are greater than 75 percent of total tree cover.
	0.01%
	1

	52
	Shrub/Scrub - Areas dominated by shrubs; less than 5 meters tall with shrub canopy typically greater than 20% of total vegetation. This class includes true shrubs, young trees in an early successional stage or trees stunted from environmental conditions.
	50.73%


	0


	71
	Grassland/Herbaceous - Areas dominated by grammanoid or herbaceous vegetation, generally greater than 80% of total vegetation. These areas are not subject to intensive management such as tilling, but can be utilized for grazing.
	11.01%


	0

	81
	Pasture/Hay - Areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or the production of seed or hay crops, typically on a perennial cycle. Pasture/hay vegetation accounts for greater than 20 percent of total vegetation.
	1.42%


	0


	82
	Cultivated Crops - Areas used for the production of annual crops, such as corn, soybeans, vegetables, tobacco, and cotton, and also perennial woody crops such as orchards and vineyards. Crop vegetation accounts for greater than 20 percent of total vegetation. This class also includes all land being actively tilled.


	2.45%
	0

	90
	Woody Wetlands - Areas where forest or shrub land vegetation accounts for greater than 20 percent of vegetative cover and the soil or substrate is periodically saturated with or covered with water.
	0.44%
	0

	95
	Emergent Herbaceous Wetlands - Areas where perennial herbaceous vegetation accounts for greater than 80 percent of vegetative cover and the soil or substrate is periodically saturated with or covered with water.


	0.01%
	0


Attachment “B”

Least Vulnerable=0  Most Vulnerable=1
	Slope Range (Percent Rise)
	% of area in data range
	Vulnerability Score

	0 – 2.3
	25%
	0

	2.4 – 4.7
	26%
	.33

	4.8 – 9.4
	25%
	.66

	9.4 – 210
	24%
	1


	Cave Density per [image: image3.png]



	% of area in data range
	Vulnerability Score

	0*
	n/a*
	0

	1
	60%
	.33

	2 – 3
	25%
	.66

	4 – 51
	15%
	1


*98% of the total study area for this layer has no caves and is not covered by the cave data; areas with no caves will be given a vulnerability score of 0.  The percentage of area within each data range for this table represents the percent of area within each range that does have caves and is covered by the cave data.

	Soil Depth*
	% of area in data range
	Vulnerability Score

	15 – 80
	20%
	0

	9 – 15
	25%
	.33

	6 – 9
	28%
	.66

	3 – 6
	27%
	1


*The data provided does not specify units for soil depth

	Soil KSAT* (Groundwater)
	% of area in data range
	Vulnerability Score

	.42, 1.4
	10%
	0

	4
	46%
	.33

	14
	35%
	.66

	42, 141
	9%
	1


*The data for soil KSAT provided consists of 6 discrete values (.42, 1.4, 4, 14, 42, 141), grouping the first 2 values and the last 2 values gives the best distribution of data within each range.

	Soil KSAT (Surface Water)
	% of area in data range
	Vulnerability Score

	42, 141
	9%
	0

	14
	35%
	.33

	4
	46%
	.66

	.42,  1.4
	10%
	1


Attachment “C”
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