
Nutrients 
Data Base Development &
Data Treatment 

Water Quality Standards Workgroup – September 6, 2007

TCEQ Staff DRAFT
Reservoirs

The TCEQ selected reservoirs as the first water body type to develop nutrient criteria because of their importance in sustaining cities, farms, ranches, and  industry during times of drought and extreme flows; and because Texas has extensive long-term data on nutrients, water-column chlorophyll a, and other relevant parameters in the main pools of large reservoirs.   

Phytoplankton are generally a key component of eutrophication in reservoirs, and the long-term availability of chlorophyll a data provides a relatively direct measure of phytoplankton abundance.  If a reservoir is not aesthetically pleasing for recreation, it often times is a result of large populations of phytoplankton.  The initial assumption was that chlorophyll a would be a good indicator of the amount of phytoplankton in the water column and therefore eutrophication or impairment.
The TCEQ collects data as do other state and federal agencies, river authorities, water districts, and academia. The body of literature on lakes, which are similar to reservoirs, is also extensive.  

Data Used in Criteria Calculations

For continued analysis and investigations, the TCEQ/USGS selected 110 reservoirs that had sufficient data to support criteria calculations.  These reservoirs were the same as those listed and assessed for trophic state in the 2002 TCEQ Texas Water Quality Inventory [305(b) report]. The main pool stations for each reservoir were selected to perform the calculations and only surface values of a constituent were used.  Data from main pool areas was selected because it is readily available.  Data from coves, small arms, and transition zones is sparse for many reservoirs, highly variable, and are often representative of relatively small areas of a reservoir.

Data was downloaded from the TCEQ Texas Regulatory and Compliance System (TRACS) and from the USGS National Water Information System (NWIS).   Data available extends back to the 1970's.   A baseline nutrient data base for reservoirs was created from these sources.  

Data used for developing criteria for reservoirs extends from January 1, 1970 to April 30, 2003.  An end date was needed to allow for time for data analysis instead of continuous data base updates.  Thirty plus years of data was considered enough to determine if historical trends or patterns existed and was a large enough data set for statistical analysis for many reservoirs.  Additional data may be retrieved from TRACS or its replacement data base such as SWQMIS in the future to increase the size of the data set.

Additional parameters or data from other sources can also be added as needed.  Data collected on individual water bodies not contained in the TRACS or NWIS data bases may also be considered in developing site-specific nutrient criteria.  
Data was restricted to surface samples because of a lack of uniformly available data from deeper samples.  Criteria for total phosphorus, total nitrogen, and chlorophyll a were included in this evaluation.
If more than one sample occurred on a specific date for a site, the values were checked to determine if they were duplicates, blanks, or samples deeper than 0.5 meters.  These values were removed from the calculations.  Any remaining values were averaged.  Censored data was divided by 2 before being included in the criteria calculations.

Treatment of Outliers
Data was sorted lowest to highest and plotted.  Values that were perceived to be well out of the slope of the rest of the values were considered outliers and were excluded from the criteria calculations.  See the graphs below for an example of an outlier and an example of a reservoir where there were no outliers.
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