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Organization of the presentation 

• Red River Basin Study 
• Peak-Streamflow Frequency Curves 
• Brazos Gain-Loss Study 
• North Plains Groundwater District Study 
• West Texas Geophysical Studies 
• Zebra Mussel Study 
• Emerging Contaminants Study 

 
 



Red River Basin Study 



Project Background 

• SECURE Water Act (2007) 
– National Science and Technology Council 

• Ongoing water census 

 

 

http://www.doi.gov/watersmart/html/index.php�


Study Area 



Project Background 
• USGS Water Science Centers Involved  

 
– Arkansas - 32 
– Louisiana - 50 
– Oklahoma - 25 
– Texas - 35 

 
 

 



Study Goals 
• One Strategy  
• Focus on Water Availability  
• Answer the Questions:  

– Is there adequate quantity of water, with sufficient 
quality and timing-characteristics, to meet both human 
and ecological needs?  

– Will this water be present to meet both existing and 
future needs? 

 

 



Planned Activities 
1 - Refine 2010 USGS Water-use Estimates 

• Downscale  
• Irrigation 
• Interbasin 
• Consumptive use 

 
 
 



Planned Activities 
2 - Groundwater/Surface Water Interaction 

• Develop a model (MODFLOW) 
– Upstream of Denison Dam 
– Additional withdrawals 
– Climate 

 



Planned Activities 
3 - Estimate Daily Streamflows  

• Precipitation Runoff Modeling System 
(PRMS) 
– Predict flows in ungaged area 
– Future projections 
– Couple with GW model 

 





Objective of the study 

• Develop peak-streamflow frequency curves in 
central and western Texas 

• Estimate storm hydrographs 



Approach 

• 51 crest-stage gages 
• 10 flood hydrograph stations 
• 3 real-time continuous streamflow stations 
• Determine annual peak instantaneous 

streamflow at small to midsize basins 
 













Study area 

 



Purpose and Scope of Study 

• Document water levels at 30 wells 
• Document water-quality characteristics (30 wells) 

– Water properties 
– Major inorganic ions 
– Nutrients 
– Trace metals 
– Pesticides (6 wells) 





Geophysical Studies in West Texas 



Study Objective 

• Understand the hydrogeological setting and 
processes that control the distribution, 
quality, and availability of water in the 
Edwards-Trinity aquifer in Pecos County 



Approach 

• Phase 1-collect groundwater, surface water, 
geochemical, geophysical and geologic data 

• Phase 2-develop a conceptual model 
• Phase 3-develop a numerical model 





Ongoing work in 2015-17: 
 Yoakum, Terry, and Gaines Counties 
                   for 
Sandy Land UWCD 
South Plains UWCD 
Llano Estacado UWCD 



Zebra Mussel Study 

Photo: Christopher Churchill, USGS 



Zebra Mussel Distribution 2014 



Zebra Mussel Distribution 2014 

Lake Texoma 
2009 

Sister Grove Creek 
2009 

Lake Ray Hubbard 
2011 

Ray Roberts Lake 
2012 

Lake Murray 
2012 

Lake Lewisville 
2013 

Lake Bridgeport 
2013 

Lavon Lake 
2014 



Zebra Mussel Monitoring Program 

• Multiple lines of evidence to determine 
likelihood of established populations 

• Target areas of likely introduction and water 
processing infrastructure 

• Target periods of reproductive activity and 
settlement 



Cross-polarized Light Microscopy 

Plain light Cross-polarized light 
Photos: Christopher Churchill, USGS 



Zebra Mussel 
Monitoring -  

Equipment and 
Methodology 

USGS Fact Sheet 2012-3077 – Churchill and Baldys 2012 





Objectives of the Study 

• Summarize detections, concentrations, and 
distributions of compounds of emerging 
concern in: 
– Potable Water Treatment Plants 
– Wastewater Treatment Plants 
– Receiving water of the Trinity River 



Compounds analyzed for: 

• Human-health pharmaceuticals (14) 
• Steroidal hormones (19) 
• Organic compounds in wastewater (57) 
• Antibiotics (31) 
• Bottom sediments (Trinity River sites) (57) 





Summary 

• Red River Basin Study 
• Peak-Streamflow Frequency Curves 
• Brazos Gain-Loss Study 
• North Plains Groundwater District Study 
• West Texas Geophysical Studies 
• Zebra Mussel Study 
• Emerging Contaminants Study 

 



Question and answer time 

• Who is the oldest player on the current 40 
man Texas Ranger Roster ? 
– Josh Hamilton 
– Nolan Ryan 
– Elvis Andrus 
– Colby Lewis 
– Adrian Beltre 
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