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OVERVIEW

• Coastal Loads Evaluation

• Lake Houston and Inflow Monitoring
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Physical Water Properties
Water Temperature, pH, Specific Conductance, 
Dissolved Oxygen Concentration, Turbidity

Nutrients – Total and Filtered Components
Ammonia, Nitrite, Nitrite+Nitrate,    
Orthophosphate

Sediment - Suspended Sediment Concentration
and Sand/Fine Break

Discharge
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TURBIDITY IN FNU
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Constituent April 20–23, 2009
September 22–

November 3, 2009

Filtered ammonia (NH 3 ) <LRL – 8.9% <LRL – 7.6%

Filtered nitrite (NO 2 ) 0.5% – 1.5% <LRL – 3.3%

Filtered nitrite + nitrate 
(NO 2 + NO 3 )

11.0% – 13.8% <LRL – 37.8%

Orthophosphate (o-PO 4 ) <LRL – 6.6% 11.4% – 24.8%

Ranges of percentages of filtered component 
concentrations in total nutrient constituents



17

TURBIDITY IN FNU
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Conclusions
Suspended sediment transport in the lower 

reaches of the Trinity can show considerable 
variability based on high-flow event origin and 
magnitude. Timing and magnitude very 
difficult to predict.
Because of the surrounding wetlands, 

discharge and sediment response does not 
appear to follow typical patterns and 
demonstrate their importance in the 
processing of excessive sediment entering 
the system.
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Conclusions
The extent of nutrient loads during high-flow 

events from the Trinity appear to be 
correlated to the suspended sediment load 
demonstrating the importance sediment 
monitoring may be in water quality 
assessments.
Preliminary data suggests continuous 

turbidity measurements may prove to be a 
successful surrogate to estimate suspended 
sediment concentrations AND nutrients 
entering Galveston Bay
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OVERVIEW

• Coastal Loads Evaluation

• Lake Houston and Inflow Monitoring

20



Figures from Sneck-Fahrer and others, 2005, USGS SIR 2005-5241 21

Study Area

• Drainage area 2,835 mi2
• Land use is rural, 

transitional, and urban
• Western subbasin 

predominately urban
• Eastern subbasin 

predominately rural
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Monitoring Sites
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Monitoring Sites



East Fork San Jacinto River near New Caney 24

Watershed Monitoring



Lake Houston Near Mouth of Jack's Ditch 25

In-Lake Monitoring
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Monitoring Approach

• Continuous water-quality 
monitoring
– Turbidity, dissolved 

oxygen, water 
temperature, specific 
conductance, and pH

• Discrete sampling
– Nutrients, sediment, 

and others



Lake Houston at Mouth of Jack's Ditch and inflow turbidity data (zoom) 27

Time of Travel Estimation
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Data set from 2005 
plus historical data 
from previous projects



Sampled Range of Discharge 

Dr. William 
Asquith



Estimated Loads

Dependent variables:

•Sediment (TSS)

•Nitrate + Nitrite

•Phosphorous

•Organic Carbon

•E. Coli

•Atrazine 

Independent variables:

•Discharge

•Temperature

•SC

•pH 

•Date
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Log10 (Phos) = 
1.32 − 3.19 log (SC) +
0.955 log10 (SC)^2 +
0.283 log10 (Turb) −
0.060 cos [2π(Date)]

Adjusted R- squared : 0.9185



PUBLIC DISTRIBUTION

• TEXAS WATER SCIENCE CENTER
http://tx.usgs.gov/

• NATIONAL REAL-TIME WATER 
QUALITY

http://nrtwq.usgs.gov/
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Lake Houston Model

- EFDC Model Completed 2010

- Currently being tested and 
documented

- Will provide a way to run/test 
scenarios of constituent      

loading on Lake Houston 
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Contact Information

Michael T. Lee, mtlee@usgs.gov
USGS Texas Water Science Center

Gulf Coast Program Office
19241 David Memorial Drive, Suite 180

Conroe, TX, 77385



OVERVIEW

• Coastal Loads Evaluation

• Lake Houston and Inflow Monitoring

• Modeling Efforts
– Richard Rebich – Mississippi Water Science Center, USGS
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Regional Assessments

MRB SPARROW
Lead Scientists
Coordinator – Steve Preston

Regional assessments funded through the USGS NAWQA Program
Task 1 – Trend reports; completed in 2007; USGS SIR 2007-5090
Task 2 – SPARROW models; began in 2008; completed in 2010



What is SPARROW?

• SPAtially Referenced Regression on Watershed 
Attributes (Smith et al., Water Resour. Res., 
1997)

• Regression-based model - model is calibrated 
and adjusted to monitored loads

• Hybrid mechanistic – includes transport, loss, 
mass-balance, etc.

• Static model - centered on a specific target year 
(2002); typically a year where spatial data have 
been assembled

Overview



Model Input Data

Starts with reach network

The E2RF1 digital 
stream network from 
the U.S. Environmental 
Protection Agency was 
used for this study

There were 8,375 
stream reaches 
and catchments in 
the study area



Land Use

Study Area

Rainfall



Point Sources

DRAFT: Information is preliminary and subject to change

Results



Developed Land
Results

Atmospheric Deposition

Fertilizer Livestock Manure



Total Nitrogen Yield Results
Results

Delivered to local streams Delivered to the Gulf of Mexico

Incremental total nitrogen 
yield, in kilograms per 
hectare per year

Delivered incremental total 
nitrogen yield, in kilograms 
per hectare per year



Primary Sources of Nitrogen
Results



Total phosphorus yield results
Results

Delivered to local streams Delivered to the Gulf of Mexico

Incremental total phosphorus 
yield, in kilograms per hectare 
per year

Delivered incremental total 
phosphorus yield, in kilograms 
per hectare per year



Sources of phosphorus

Results



Yield plots
Catchment yield Catchment yield delivered to estuary

Other watershed-specific examples …

Applications



Other watershed-specific examples …

Source plots and bar charts

Applications



Nutrient Models—Decision Support Tools

Modeling decision support tools is being developed to 
enable managers to evaluate management scenarios 
and the associated environmental response and also 
incorporate economic aspects into the scenarios. 

Applications



Decision Support Tool …

DSS tool will allow users to run limited 
simulations



Contact Information

Michael T. Lee, mtlee@usgs.gov
USGS Texas Water Science Center

Gulf Coast Program Office
19241 David Memorial Drive, Suite 180

Conroe, TX, 77385


