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Problem: continued

e

» Lack of consistency for risk estimation

— Human health standardized (CERCLA), but not
necessarily for RCRA.

— Significant variation in Ecological Risk
Assessment methods:

e Regional variation
— EPA, State
— Different species, communities
« Lack of refined data
— Toxicological / refined benchmarks
— EXposure criteria, methods, models
e Costly in time and money



Technical Objectives -

Integrate toxicology into risk assessment
— Understand class-specific targets

Exposure:

— Life history information (species specific).
— Bioaccumulation information (chemical specific).
— Ecological information (spatial heterogeneity).
Toxicity:

— Refined benchmarks (mg/kg-d)

Probabilistic output

Consistent with current guidance

Referenced



e RiIsk Assessment Process

— Terrestrial Wildlife Exposure Model (TWEM)

 Models oral exposures
 Food web modeling
e Screening and modified (Tier Il and Tier Ill) ERAS

e Contains databases
— Life History Database
— Bioaccumulation Database

— Spatially Explicit Exposure Model (SEEM)
e Use for Tier Il or Il
e Chemical specific
e Requires adequate site characterization data



Terrestrial Wildlife Exposure Model (TWEM)

e Uses conventional approach
— Output — oral exposure mg/kg-d
e Integrates useful databases
— Life History Database
« Contains species-specific profiles — 57 species
e Exposure information
— Regional bw values, food intake, home range
— Population information
— Bioaccumulation Database
e Has literature derived regression values
e BaFs
* Log Kow-based values



- Exposure

Where:
E, = oral exposure (mg/kg/d)
M = number of ingested media
(e.g., food, water or soil)
= ingestion rate for medium(i)
(kg/kg/d or L/kg/d)

= contaminant concentration in medium (i)
(mg/kg or mg/L)

C.
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Tier 1 Terrestrial Wildlife Exposure Model
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B?: Estimated Exposure Levels (Data Dump with Food Breakdown)
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TWEM - summary

e

e Calculates exposure (mg/kg-d) for many wildlife
species

e User guided interface

e Has internal seamless databases
— Can access externally

» Allows for use of site-specific data

* Provides for consistent use
— Comparison of sites
— Remediation alternatives
— Regulatory review
— Assumptions referenced



~ SEEM ithin the ERA Framework

EXAMPLE APPLICATIONS

g assumptions




_ SEEM within the ERA Framework

EXAMPLE APPLICATIONS







Conceptual Description — Foraging Submodel

Static (Nesting) Submodel

— Each animal is placed randomly (guided by habitat
suitability) at a nesting position on the landscape

— The nest location for each individual remains fixed for
remainder of analysis

— The animal ‘leaves the nest’ to forage a specified
number of times per day within the foraging radius
* Free-Ranging Foraging Submodel

— Various foraging events based on home range, but
changes dalily, weighted on HS.

— Probability of locating a starting point in any polygon is
proportional to habitat suitability



eHabitat Suitability Index
Database




Model Operation

» Specify the number of days Iin
the modeling period

« Exposure will be estimated for

each individual for each TR e
specified day T
« Users may specify time period S ——
by season (if season-specific L M‘"ﬂ“

Inputs are available) or as one
fixed time period




Guided Input Step 2: List Chemicals




Guided Input Step 3: Define Food Items and
Bioaccumulation Factors




Guided Input Step 3: Define Food Items and
Bioaccumulation Factors




Guided Input Step 3: Define Bioaccumulation Factors
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Guided Input Step 4: Define Receptors




Guided Input Step 4: Define Receptors







Guided Input Step 5: Define Diets




Guided Input Step 5: Define Diets — Advanced Features




Guided Input Step 6: Define Benchmarks




Guided Input Step 6: Define Benchmarks




Guided Input Step 7: Define Study
Areas




Step 7: Draw Site Areas Button




Step 7: Draw Site Areas Button\Polygon Tool




Guided Input Step 8: Define Concentrations




Guided Input Step 8: Define Concentrations




Habitat Suitability




Guided Input Step 9: Define Habitat Suitability




Guided Input Step 9: Define Habitat Suitability




Running The Model

(Bsimicion ST

- Receptar: Hed Fox

- Population size: 100
® SeIeCt t I thiz werzion of SEEM simulations are independent

- for the receptorz. Foraging of the current receptor will
num ber or  be simulated now. Concentrations in other species
- will be calculated under the equilibrium condidbions in

exposu re e each Qrilj cell.
within each : F Animation [ Randomize r-ﬂr'ilil:iri: _:;er'ueratu:ur
- Line Color- Fandam seed | 55550277

fO I‘ag | N g I'ad | us . # of daily expozure events | 3]

per da'y x Cancel










verview

SEEM MODEL REPORT
Summary of Model Inputs
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Validation

o Effects of Lead to Songbirds at Small Arms Ranges —
AEC

— Methods

 Used SEEM at two small arms ranges
» Captured breeding birds on site
— Evaluated blood, feather and food lead content
» Used food Pb to refine model
» Used blood and feather Pb to determine sublethal effect level (using
literature lab and field data, respectively).
— Results

* Moderate risk estimated for edge species that did show borderline
high blood/feather Pb levels
— Eastern Bluebirds
— Northern Cardinal
— Wood Thrush
— Eastern Phoebe
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