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~ Whatis ECEM?

m An ecological risk assessment modeling tool

m Estimates exposures
e from metals, organics, and/or radionuclides
* In terrestrial and/or aquatic environments

m Based on a food-web architecture

m Helps environmental managers assess impacts as
part of a regulatory or decision-making process



~ How does ECEM work?

m User inputs
e contaminants of interest
e species of interest and species in food web

e environmental data (e.g., contaminant concentrations
In air, water and soil)

m Results of the model are
* body burden or dose rate

e compared to environmental benchmarks to calculate
the environmental hazard quotient, or

e Used as input into human health assessments
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I Lets 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 s, the food web definitions are:

m Crayfish Consumption m Beaver Consumption
e 30% Sediment « 50% Black Cottonwood
e 50% Periphyton e 50% Mulberry
e 10% Mayfly
— 10% Sediment

— 30% Phytoplankton
— 40% Periphyton
— 12% Water Millfoll
— 4% Hyallela
— 4% Daphnia Magna
e 10% Columbia Pebblesnall
— 10% Sediment
— 80% Periphyton
— 10% Water Millfoll



The environmental data for this example:

m Media Data
e Pore Water
e Surface Water
e Sediment
e Soll
m Internally-Calculated Concentrations
e Air Vapor
e Air Particulate



I Now that we have the basic problem defined,

Letd start the model... ... ...



*.“WEB - Wildlife Ecological Baseline

S elections Analte/Species | Site Defintion .-'l'-.nal_lrlte.-’LuzucatiDn] Fredation I'--1-3tri:-:1 FHun MDu:IEI]

Contaminates

Sy allable S electad
Ammonia s
Benzene
Carbon—14 _ Add x>
Cesium—137 B
Chromium

Cobalt—68 << Remowve |
Copper

Eg:gﬁeuﬂ ;_J We start by entering
the contaminants and
species to be
assessed, then move
el through the menu tabs
American coot - |

Ahericgn hectweal —1 | In the user interface...

American white pelica— AT
Bald eagle
Beaver =
Black cottonwood <4 Remove
Buff lehead
California guail
Canada goose

Carp ]




"".’,"'WEE - Wildlife Ecological Baseline

File
Selectionz | Analyte/Speciez | Site Definition .-'l'-.nal_lrlte.-’LuzucatiDn] Fredation b atrix ] Run Model ]
Contarninates
Ay ailable Selected
Phosphate = [Chromium
" Eiuum- e {Zinc
Sulfate L add:r o et rontium—98
Technetium—99
Tritium P
Uranium—234 R
Uranium—238
Aulene S
Linc
We have now selected
the contaminants of
concern and all the Species
Avalable species in the food Selected
Clams web Beaver |
Cliff swvoxzzow e I {Black cottonwood
Columbia pebblesznail 22 (Mulberry
Columbia yellowcress _J {Crayfish
Common snipe = i |Periphyton
Coyote % FIEmove (Mayf 1y
Crayfish |Columbia pebblesnail
Daphnia magna {Phytoplankton
Dense sedge WHater millfoil
Fern -] |Hyallela ]




“'.’,"'WEE - Whldlife Ecological Baseline

File
Selections:  AnaltesSpecies | Site Definiti-:un] .-'l'-.nal_lrlte.-"LDcatiDn] Predation b atrix 1 Fun Model ]
Contarminant Chroriurm [ Detail output
Species Eeawver [ Detail output
“arnable descrption Bioconcentration Factor for wegetation

Ij-:tannl-wéter i:-artitiu:-r'u coefficient

Distriby Contarminant-zpecies depuration rate
|ngestion absorbtion factor
| nhalation paritcle abzorbtion factor

Crigtribution Type Inkalation absorbtion Factor

Dermal abzarbtion from water
D ermal perrmeability frorm zail

(W]l B

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




".’,"'WEE - Whldlife Ecological Baseline

File
Selections:  AnaltesSpecies | Site Definiti-:un] .-'l'-.nal_lrlte.-"LDcatiDn] Predation I'--1-3tri:-:1 Fun Model ]

Contarminant Chroriurm | [ Detail output
Species Beawver | [ Detail output
“arnable descrption Bioconcentration Factor for wegetation iy
Distribution 1 Cornelations
Criztribution Type st afit -
Constant walue nsiant =1 BeF 0
I rifarm :
Lrizcrete Lniform
Log Urniform [baze 10]
Log Uniform [basze ]
Triangular
Marmal o
Log Mormal [base 10] -

The user interface gives you
| the list available stochastic
distributions




".’,"'WEE - Whldlife Ecological Baseline
File

Selections Analte/Species

Site Definiti-:un] .-'l'-.nal_lrlte.-"LDcatiDn] Fredation b atrix 1 Rurn Model ]

Contaminant Chrormium [ Dretail output
Species Eeawver [ Detail output
“arnable descrption Bioconcentration Factor for wegetation
Diztribution T Correlations
G bk Tore |v ............ TEEE
Conztant walue (.00 Fef 0

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




".’,"'WEE - Whldlife Ecological Baseline

File

5-3|-3-:ti::n31 Analyte/Species | Site Definitiu:-n} .-'l'-.nal_lrlte.-"LDcatiDn] Predation I'--1-3tri:-:1 Fun h-1-:-::|e|]

Locations Heneral
Location D MND-010 Cowherd function
0.0 Fef: 0O
Add | [ND—BB1 | i
ND—BE2 -
ND—BA3 Expozure mtlenr'-l;-al l o
Ch ND—HAA-1 : SEC | Hetk:
== ND—B85 |
HD—E86 Ihiversal gas constant
| (HD—B@a%7 .
Delete HD—_B@A8 ||:|_|:| Pa-m™ 3/ =) Ref: 0
( |[HD—HAAY9 : :
E dit Attnibutes ) Rezpirable fraction

0.0 [g/m™2-he (=] Ret: O

We proceed by selecting all the e
location-specific parameters. 0.0 p—— T limeren
The parameters that are not _ -

node-specific are set on this Length of zide of contamination
screen. 0.0 rm ~| Ref: O

Iptake fraction of thitium in plants
lrmpaort 1 0.0 fraction =] Rel: O




m. WEB - Editing location ND-010

Dezcnption |Definitin:un lie far niode MO-010 ED”E
Warthing £o8rdir \ o je-specific parameters are set g 4 Sy Hend
E azting coording ON this screen. g2 m ~|Ref: O
Aagreqate particale size 0.0 m _~|Ref: O
Hxpgen concentration in the surface water 6.3 | rng| ~|Ret O
S ol porozity 0,33 percent = Hef O
Fraction of zail organic carbon content 0.1 )i fraction =|Rek 0
Fraction of weqgitative cover 0.54 | |fraction =] Hef O
Monerodible elements correction factor 0.53 Ref: O
S il density 214 | g/cm”3 =\ Hef O
Surface roughness height 73 | m ~|Ref: O
bMean temperature 273.0 k. ~|Ref: O
Mean annual wind speed 39 Wi _~|Ref: O
bixing zone wind speed 0.0 | ms ~|Ref: O




“'.’,"'WEE - Whldlife Ecological Baseline
File

5-3|-3-:ti::n31 AnalptesSpecies 1 Site Definition  Analpte/Location | Predation M atris 1 Fun Model ]

Location

“arnable descrption

Contaminant Chromium

M D-0071

Soil-'Af ater partition coefficient
Fare water concentration

DiztributionT ppe Sediment concentration

S ol concentration
Springs concentration
Surface water concentration

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

[ Detail output
[ Detail output




“'.’,"'WEE - Whldlife Ecological Baseline

File
5-3|-3-:ti::n31 AnalptesSpecies 1 Site Definiti-:un] Analpte/Location  Fredation M atrix ] Fun Model ]

Columbia pebblesnail | Hyallela| Daphnia magna| Sediment| Tol

Black cottonwood 0.0000 0.0
Mulberry 00000 0001
Beaver 0.0000 1.0
Phytoplankton 0.0000 000
Penphyton 0.0000 0.001

W ater milfoil 00000 0.0
Crayfizh 0. 1000 0.3000 1.004

M ayfly 0.0400 0.0400 0. 1000 1.0
Columbia pebblesnail 0. 1000 1.001
Hyallela 0.5000 1.001

| Daphnia magna | _ _ . "]-“"'..]“.:1-"“'
4 F

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 O or 1.




*U'WEB - Wildlife Ecological Baseline

File
5-3|ecti:::n31 Analgte/Species 1 Site Definitiu:un] .-'l'-.nal_l,ItE:.-’LDcatiDn] Fredation kM atrix FIunM-:ucIeI
Controls
Title of run Demo Determiniztic case for the ECORISE Code
Mame of uzer Temi B. Miley
Bun*A*EE
Fandom zeed value 445544 Bef [
Mumber of realizations 1 Fef 0O
File Locations Debug

Aralyte library h:\ecor e ==1 [ Hodes

- . [ Species
Species library ¥ W
Species radius libray _ o sDLS PEM [ Concentrations

_ o [ Generate
Mode library h:econsk\NODES . LIB W [ Loop
tedia data b vecoconsDettst crbky W = '&'nal-"'t_EE
— [® Equationsz
Uutput report Drettst. rpt W [ Correlations
B ody burden report D1 ettzt bur W [ Statistical Report
— [ Print ztochastic def.
Stats summary Diettst sta B [ Check input only
We name the input library files and output
files on this screen.




*U'WEB - Wildlife Ecological Baseline

File

Title af run

Mame of user

Random zeed value

Murmber of realizations

Aalute library
Species library
Species radiusz libray
Mode librany

Media data

Clutput report

B ody burden report

Stats surmmary

Controls

D ema Deterrmimizhic case faor the ECORISEK Code

Tem B. Miley

|445544

1

We are now all set to run

Fil : Diebug
the code by pressing = | | — nodes
' L [ Species
Bl [ Constant
[ Concentrations

! [ Generate
h:weconzk\NODES . LIE W [ Loop
h:wecocon\Dettzt. cnh W | Analytes

— [® Equationsz
Crettzt. rpt ¥ [ Carrelations
Eilist b = [ Statistical Report

e [ Print stochastic def.
Dettst sta ¥ [ Check input only

Run*»EEB

v




I What kind of results do you get from ECEM?

m Results



System Requirements for ECEM

m Software
e Windows Application
e \/isual Basic User Interface
e Fortran 90 Code

m Hardware

e PC running Windows 95
e 40 MB RAM
e 150 MB Disk Space
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