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Study Area

• Drainage area 2,835 mi2

• Land use is rural, transitional 
and urban

• Western subbasin 
predominately urban

• Eastern subbasin 
predominately rural

Sneck-Fahrer and others, 2005



Monitoring Locations



Lake Study Area

• Lake Houston located ~25 miles 
northeast of downtown Houston, 
TX

• Shallow reservoir, maximum depth 
~40 feet

• Long and narrow, ~8 miles by <2 
miles

• Impounded in 1954 

• About 133,990 acre-feet of water

• Becoming significant source water 
for Houston (population 4.5 
million)

– New water treatment plant   
– Color, taste and odor 

complaints 2005 - 2006



In-lake Monitoring
• Two locations in the lake

• Riverine lake (WRT ~12 hours 
to ~200 days)

• Site configuration provides 
information upstream and 
downstream from areas of 
source-water withdrawal

• Discrete sampling and 
continuous monitoring



Continuous In-lake Monitoring
•Turbidity

•Dissolved Oxygen

• Water Temperature

•Specific Conductance

•pH

•Chlorophyll 
fluorescence

•Phycocyanin 
fluorescence 



http://tx.usgs.gov/



Continuous Data Profiles

Modified From Oden and Graham, 2008



Continuous Data Profiles



Continuous Tributary Monitoring

• Discharge
• Stage
• Turbidity
• Dissolved Oxygen
• Water Temperature
• Specific Conductance 
• pH
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Tributary Monitoring
• Three sites selected above Lake Houston

– 08068500 Spring Creek near Spring
• Drainage area: 409 mi2

• Streamflow data: 1939-present
• Water-quality data: 1999-present

– 08070200 E. Fork San Jacinto River near New Caney
• Drainage area: 388 mi2

• Streamflow data: 1984-present
• Water-quality data: 1984-99; 2005-present

– 08069000 Cypress Creek near Westfield
• Drainage area: 285 mi2

• Streamflow data: 1944-present
• Water-quality data: 1959-64; 1977-78; 1983-2004; 2008-present



East Fork San Jacinto River near New Caney 12

Tributary Monitoring



Spring Creek near Spring 13

Tributary Monitoring



Time of Travel Estimation

Modified From Oden and Graham, 2008



Time of Travel Estimation

Modified From Oden and Graham, 2008



Discrete Sampling In-lake
– Phytoplankton – Private MI lab

– Nutrients – COH lab & USGS NWQL CO

– Microcystin – USGS KS lab

– Geosmin and MIB – COH & USGS KS lab

– Actinomycetes – USGS OH lab

– Bacteria – USGS Houston lab

– Sediment – USGS KY lab

– Manganese – COH lab & USGS NWQL CO



Nutrients
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Nutrients

Year
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Discrete Tributary Sampling

– Nutrients – USGS NWQL CO

– Bacteria – USGS Houston lab

– Suspended Sediment – 
USGS KY lab

– Atrazine – USGS Organic 
Geochemistry Research Lab



Nitrate + Nitrite as N

n=47
n=16

n=47

Provisional Data – Subject to Revision



Total Phosphorus as P

n=46
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Atrazine, μg/L
n=47 n=15

n=47

Provisional Data – 
Subject to Revision



Suspended Sediment
n=48 n=18

n=47

Provisional Data – 
Subject to Revision



Discrete Water-Quality plus Continuous 
Water-Quality = 
Real-time regression models

• Discrete Sample Strategy
– Frequency
– Flow duration

• Real-time Continuous Monitor
• Regression Analysis



Samples and Ten Year Flow-duration Curve – 
Spring Creek near Spring, Tex

Provisional Data – 
Subject to Revision



Suspended 
Sediment 
Regression 
Model – 
Spring 
Creek

Provisional Data – 
Subject to Revision



Estimated Loads Dependent variables:

• Sediment

• Nitrate + Nitrite

• Phosphorous

• Total Organic Carbon

• E. Coli

• Atrazine

Independent variables:

• Discharge

• Water Temperature

• SC

• pH 

• Date

• Precipitation

Provisional Data – 
Subject to Revision



Summary

• Mobile, multi-depth lake water-quality monitoring gages are 
a viable method for collecting and transmitting continuous 
data in real-time

• Combined with tributary water-quality information, the 
effects of watershed influences on water-quality in the lake 
can be observed

• Discrete sampling for ancillary constituents can be used to 
develop methods to estimate loads and frequency of 
occurrence

• Water-quality techniques developed through this project 
can be scaled and modified to fit most project needs



QUESTIONS ?

USGS Texas Water Science Center
Gulf Coast Program Office

The Woodlands, Texas

Amy Beussink – ambeussi@usgs.gov 
Mike Turco – mjturco@usgs.gov

Jeannette Oden – jhoden@usgs.gov
Tim Oden – toden@usgs.gov

USGS Kansas Water Science Center 
Jennifer Graham – jlgraham@usgs.gov
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