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Overview: What is AQUATOX?Overview: What is AQUATOX?

§ Simulation model that links pollutants to 
aquatic life

§ Integrates fate & ecological effects
• fate & bioaccumulation of organics
• food web & ecotoxicological effects
• nutrient & eutrophication effects

§ • Predicts effects of multiple stressors
• nutrients, organic toxicants
• temperature, suspended sediment, flow 

etc…

Source: AQUATOX Modeling, EPA 



Why to use AQUATOX Model?Why to use AQUATOX Model?

§ Managers need to know:
• Which of several stressors is causing the 

impairment?
§ Will proposed pollution control strategy lead to 

restoration of desirable aquatic community, as 
well as to improved chemical water quality?

§ Will there be any unintended consequences?
§ How long will recovery take?

Source: AQUATOX Modeling, EPA 



AQUATOX Simulates Ecological Processes & 
Effects within a Volume of Water Over Time

AQUATOX Simulates Ecological Processes & 
Effects within a Volume of Water Over Time

Source: AQUATOX Modeling, EPA 



Flint River Watershed (FR)



Land use /cover typesLand use /cover types

 
Class Name    FR   
Open Water    1861   
Developed Space    20467   
Low Intensity residential    6905   
Medium Intensity Residential    919   
Commercial/Industrial/Transportation    307   
Barren Land    116   
Deciduous Forest    99018   
Evergreen Forest    4995   
Mixed Forest    6114   
Shrub    12767   
Grassland/Herbaceous    4212   
Pastur/Hay    99975   
Cultivated Crop    91970   
Woody Wetlands    12864   
Emergent Herbaceous Wetlands    75   

 



Hester Creek, ALHester Creek, AL

Stream/River Site

LOCATION
Latitude 34°57'39", Longitude  6°27'49" NAD27 

Madison County, Alabama ,
Hydrologic Unit 06030002 

DESCRIPTION
Drainage area: 33.0 square miles 
Contributing drainage area: 33.0 square miles, 
Datum of gage: 756.34 feet above sea level NGVD29.



Flint River at Brownsboro, AL.Flint River at Brownsboro, AL.

Stream/River Site

LOCATION
Latitude 34°44'57", Longitude 86°26'48" NAD27 

Madison County, Alabama, 
Hydrologic Unit,  06030002 

DESCRIPTION
Drainage area: 375 square miles 
Contributing drainage area: 375 square miles,



Location of  HC, AL 

Source: US Census Bureau Tiger Mapping Service



Location of  FRB, AL 

Source: US Census Bureau Tiger Mapping Service







Study SitesStudy Sites

HC

FRB

Source: Hoos et al. 2000. USGS Report



Source: Hoos et al. 2000. USGS Report



Land Use for the Flint River WatershedLand Use for the Flint River Watershed

•The Flint River is an important recreational and scenic resource. 

•Local agencies are conducting riparian restoration projects to protect and enhance 
habitat for the diverse aquatic life along the Flint River.  

•Among the several threatened species of fish and aquatic invertebrates found in the 
basin are the slackwater darter, Tuscumbia darter, and southern cave fish.

• It is primarily agricultural and 
forested land in northern Alabama 
and south-central Tennessee (U.S. 
Geological Survey, 2002). 

•Urban and residential land represent 
a small (less than 1%), but growing 
part of land use in the watershed, as 
residential growth from the City of 
Huntsville continues to spread.



Daily Stream Flow
Hester Creek,1999-2003

Daily Stream Flow
Hester Creek,1999-2003



Observed and Model Predicted Total Soluble 
Phosphorous (mg/l) 

Hester Creek,1999-2003

Observed and Model Predicted Total Soluble 
Phosphorous (mg/l) 

Hester Creek,1999-2003

0

0.15

0.3

0.45

Jan-99 May-99 Sep-99 Jan-00 May-00 Sep-00 Jan-01 May-01 Sep-01 Jan-02 May-02 Sep-02 Jan-03

m
g

/l

Observed_SOLTP Predicted_SOLTP



Observed and Model Predicted Total Ammonia-N 
Hester Creek, 1999-2003

Observed and Model Predicted Total Ammonia-N 
Hester Creek, 1999-2003
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Observed and Model Predicted Total Soluble 
Phosphorous (mg/l) 
Flint Brown,1999-2003

Observed and Model Predicted Total Soluble 
Phosphorous (mg/l) 
Flint Brown,1999-2003
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ConclusionConclusion

§ AQUATOX can be used as tools for assessment of 
nutrient and sediment pollution. However, the 
AQUATOX model has large number of parameters 
that need to be adjusted for model. 

§ Measured data on discharge and other water quality 
parameters including NH3-N, TP, and TSS at multiple 
points in the watershed is critical for AQUATOX 
calibrations. 
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§ The accuracy of the input parameters is critical for 
accurate model predictions. 

§ It has great potential to estimate recovery time for fish 
or invertebrates after reducing pollutant loads.



Thank you
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