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Introduction

Watershed management is becoming more holistic and 
comprehensive

Managers are interested in relating landscape 
processes to aquatic endpoints

The U.S. EPA has developed useful quantitative tools 
for Integrated Watershed Management
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EPA’s Aquatic Ecology Tools
CADDIS (http://www.epa.gov/caddis/)

–a decision support system for diagnosing causes of biological 
impairment

BASS (http://www.epa.gov/ceampubl/fchain/bass/index.htm)
–a model that simulates the population and bioaccumulation 

dynamics of age-structured fish communities

AQUATOX (http://www.epa.gov/waterscience/models/aquatox/)
–a simulation model that predicts the fate of pollutants and their 

effects on the aquatic ecosystem (streams, lakes, estuaries)
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CADDIS

The Stressor Identification 
process within its broader 
management context 
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Candidate Causes

Stressors that could be 
responsible for causing the 
biological impairment that 
you are investigating
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CADDIS provides 
access to statistical 
tools and aids for 
interpretation
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Using Conceptual Models
CADDIS helps you compare evidence to the identify the best 
explanation for the cause of biological impairments
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BASS Model
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BASS Simulation Modes

• FGETS – cohort growth and 
bioaccumulation dynamics

• Leslie matrix projection – cohort growth, 
bioaccumulation, and population dynamics 
where cohort ‘mortality’ is modeled as a 
lumped self-thinning process

• Full community – cohort growth, 
bioaccumulation, and population dynamics 
where cohort ‘mortalities’ are explicitly 
modeled as predation, physiological death, 
and dispersal
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Simulated Biomass in BASS

Balls Creek, Wayne County, PATrout Run, Hardy County, WV
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BASS Output: Largemouth BASS PCB 
Bioaccumulation in Twelve Mile Creek, SC
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BASS Output: Largemouth Bass Methyl 
Mercury Bioaccumulation in Everglades
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AQUATOX Model
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AQUATOX Ecosystem Components
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Main Screen

Use Wizard
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Bass & bluegill eliminated 
within first year due to Dieldrin

Buffalofish show 
steady increase

Percent Difference Graph
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Conclusions

• Three EPA aquatic ecology tools can be useful in watershed 
management

• CADDIS allows for diagnosis of impairment
–Can support TMDLs

• BASS most useful for toxic chemicals, esp. Hg

• AQUATOX most useful for multiple stressors
–Good for combined effects of toxics and nutrients



19

Acknowledgements

• Although this work was reviewed by EPA and approved for presentation, it may not 
necessarily reflect official Agency policy. 

Thanks to Marge Wellman, Susan Norton, and 
Glenn Suter, USEPA


	EPA’s ECOLOGICAL TOOLS FOR INTEGRATED WATERSHED MANAGEMENT
	Introduction
	EPA’s Aquatic Ecology Tools
	CADDIS
	Candidate Causes
	Using Conceptual Models
	BASS Model
	Simulated Biomass in BASS
	BASS Output: Largemouth BASS PCB Bioaccumulation in Twelve Mile Creek, SC
	BASS Output: Largemouth Bass Methyl Mercury Bioaccumulation in Everglades
	AQUATOX Model
	AQUATOX Ecosystem Components
	Main Screen
	Percent Difference Graph
	Conclusions
	Acknowledgements

