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INTRODUCTION

A stream classification system was developed and tested for Texas to support analyses of environmental flows based on quantitative data for 18 distinguishing parameters encompassing watershed and stream channel processes from four disciplines: (1) Hydrology & Hydraulics, (2) Water Quality, (3) Geomorphology & Physical Processes, and (4) Climatology.  The State of Texas was partitioned into five regions: East Texas, South-Central Texas, Lower Rio Grande Basin, West Texas, and North-Central Texas by 8-digit Hydrologic Unit Code (HUC) basins.
DATA SUMMARY

Based on a review of stream classification literature, discussions with stakeholders and peers, and a review of available data, a series of quantitative parameters (see table below) were selected for evaluation in the stream classification system.  

These parameters were chosen as broad indicators of the river environment encompassing multiple disciplines.  Their selection was based on data availability and perceived relevance to the ecological environment.  As such, an extensive collection of data was evaluated and included in this project and is characterized by levels as follows.  A thorough discussion of the data sources and types is included in the project final report available at: http://www.crwr.utexas.edu/reports/2007/rpt07-2.shtml.
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LEVEL I
Level I data is the ‘raw’ data with respect to this project.  Raw data was obtained from five federal and state sources:
1. TCEQ TRACS SWQM
a. Water quality data (temperature, DO, pH, specific conductance, and TSS).

2. USGS/EPA/Horizon Systems NHDPlus
a. Bed slope data from the National Elevation Dataset (NED)  

b. Precipitation and atmospheric temperature from PRISM (http://www.wcc.nrcs.usda.gov/climate/prism.html).
c. Streamflow, velocity, BFI, zero flow days, and flow variability from USGS NWIS.

3. Penn State Center for Environmental Informatics CONUS-SOIL (http://www.soilinfo.psu.edu/index.cgi?soil_data&conus) 

a. Basin percent silt, clay, and sand.

4. USGS National Geochemistry Survey  (tin.er.usgs.gov/geochem/doc/home.htm)
a. Dominant stream substrate type (TRACS data used here as well).

5. Texas A&M Irrigation Technology Center Texas Evaporation Network (http://texaset.tamu.edu/etinfo.php)

a. Potential evapotranspiration.

LEVEL II
Level II data is the processed data with respect to this project.  For some of the 18 parameters, some amount of calculation, interpolation, SQL query, and filtering was performed.
1. TCEQ TRACS SWQM
a. SQL queries were written in MS Access to select each parameter.
b. Dissolved oxygen records were filtered to include only samples taken at a depth less than 1.6 meters (5.25 feet) to eliminate redundant records from depth profile sampling at the same site and time.

c. ArcGIS was used to append the attributes of the 7,138 SWQM sampling sites with the 8-digit code for the HUC which each site lies within.

2. USGS/EPA/Horizon Systems NHDPlus

a. The stream gages in Texas (n=918) were filtered to include only those with 20 or more years of daily flow data (n=427).

b. Mean annual streamflow was normalized by the contributory drainage area.
c. Flow variability was calculated from the flow percentile values as the IQR (75th percentile – 25th percentile) divided by the median flow (50th percentile.
3. Penn State Center for Environmental Informatics CONUS-SOIL

a. No processing.

4. USGS National Geochemistry Survey

a. Filtered to include only stream sediment samples (2,379 out of 2,710 samples in Texas).

5. Texas A&M Irrigation Technology Center Texas Evaporation Network

a. Mean annual PET values for 19 Texas cities were interpolated across the State using the inverse distance weighting method.

b. PET for the northernmost HUCs in the panhandle of Texas was extrapolated by assuming similarity to the PET values calculated for the City of Amarillo.

LEVEL III
Level III data is the derived data with respect to this project and is the ultimate data product of this effort.  Each of the 18 parameters (as point, line, or polygon feature classes or as raster data) was spatially joined in ArcGIS to the 205 8-digit HUCs (aka subbasins) of Texas.  The HUCs have been trimmed to only include the portions of the subbasins which lie within the state boundary, and the HUC code is a unique identifier within the data.  Thus, the derived data product is a feature class of the 205 subbasins (the spatial feature) appended with three attribute groups: (1) a temporally- and spatially-averaged numeric value for each of the 18 parameters for each of the 205 HUCs; (2) a field of the original qualitative regionalization from the National Research Council Committee (2005) review of the Texas Instream Flow Program; and (3) a field of the new integrated stream classification stream class.
