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What is ECEM?

n An ecological risk assessment modeling tool
n Estimates exposures

• from metals, organics, and/or radionuclides
• in terrestrial and/or aquatic environments

n Based on a food-web architecture
n Helps environmental managers assess impacts as

part of a regulatory or decision-making process



How does ECEM work?

n User inputs
• contaminants of interest
• species of interest and species in food web
• environmental data (e.g., contaminant concentrations

in air, water and soil)
n Results of the model are

• body burden or dose rate
• compared to environmental benchmarks to calculate

the environmental hazard quotient, or
• used as input into human health assessments
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Let’s go through an example… … ..

What is the problem to be assessed?



A waste site is in the vicinity 
a riparian zone and a river.

The environment is contaminated
with Strontium-90, chromium, 
and zinc.

The species of concern for 
the ecological risk assessment
are a beaver and a crayfish.



In the riparian environment, the 
beaver consumes 
black cottonwood trees and 
mulberry trees.



In the river environment, 
the crayfish consumes
periphyton, mayfly nymphs, 
Columbia Pebblesnails, and
some sediment.  The organisms
that the crayfish eats also eats
other organisms.



That is, the food web definitions are:

n Crayfish Consumption
• 30% Sediment
• 50% Periphyton
• 10% Mayfly

– 10% Sediment
– 30% Phytoplankton
– 40% Periphyton
– 12% Water Millfoil
–  4% Hyallela
–  4% Daphnia Magna

• 10% Columbia Pebblesnail
– 10% Sediment
– 80% Periphyton
– 10% Water Millfoil

n Beaver Consumption
• 50% Black Cottonwood
• 50% Mulberry



The environmental data for this example:

n Media Data
• Pore Water
• Surface Water
• Sediment
• Soil

n Internally-Calculated Concentrations
• Air Vapor
• Air Particulate



Now that we have the basic problem defined,

Let’s start the model… … ...



We start by entering
the contaminants and
species to be
assessed, then move
through the menu tabs
in the user interface...



We have now selected
the contaminants of
concern and all the
species in the food
web



In the next menu screen, the user
interface prompts you for the
stochastic variables that need to
be defined.



The user interface gives you
the list available stochastic
distributions



Once you select a distribution, you
will see the appropriate
parameters to define the
distribution.  In this case, we’ve
selected the constant distribution.



We proceed by selecting all the
location-specific parameters.
The parameters that are not
node-specific are set on this
screen.



Node-specific parameters are set
on this screen.



We set analyte and
analyte/location dependent
parameters on this screen.



The predation matrix for the
selected species in the food
web is set here.  The final
column is a row sum that must
total either 0 or 1.



We name the input library files and output
files on this screen.



We are now all set to run 
the code by pressing



What kind of results do you get from ECEM?

n Results



System Requirements for ECEM

n Software
• Windows Application
• Visual Basic User Interface
• Fortran 90 Code

n Hardware
• PC running Windows 95
• 40 MB RAM
• 150 MB Disk Space
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