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Science Models and Connectivity
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eaue s - A State-of-the-Art Human/Ecological
aiaiEds  Exposure and Risk Assessment
Technology Encompassing:

decisions

» Multimedia (Air, Water, Soil, Sediments, Biota)

» Multipathway (Food Ingestion, Water Ingestion,
Soil Ingestion, Air Inhalation, etc)

» Multireceptor (Resident, Farmer, Gardener,
Fisher, Ecological Populations, etc)

» RISk (Human Cancer Risk & Non-cancer Effects,
Ecological Population and Community Effects)

» Assessment (Strategy to inform environmental
decisions; addresses uncertainty & variability)




FRAMES 3MRA 1.0/1.x User
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National-Scale ABW Problem Statement

At what waste stream concentration (C,,__. ) will ABWs,
when placed in land application units over the unit’s
life, result in:

1. (Human) Greater than A% of the people living within B
distance of the facility with a risk/hazard of C or less, and

2. (Ecological) Greater than D% of the habitats within E
distance of the facility with an ecological hazard less than F,

3. (National) At G% of facilities nationwide,

4. (Uncertainty) With confidence H% accounting for
subjective input uncertainty (i.e., accuracy), and confidence
19 accounting for output sampling error (i.e., precision).

Example 3MRA Decision Variables in Red ~ Cyygu5, = Safe level
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o the ability to quantify “safe”
waste/wastestream concentration

levels for treatment, storage, disposal,

and/or reuse management practices.

 This “safe” level can take on many
forms (e.qg., exit level, entry level,
cleanup level, reuse level)

« Safe levels depend on decision
variables selected by decision-maker




Can also evaluate
by distance, rislk level, ete.
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Basic Description of Scenarios Evaluated

Scenario Identification for
Joint Human and Ecological
Risk Assessment

£ To evaluate ecologieal roll-ups jountly with
hman coficetns, scenatios are further broken

Exit Level Description Scenario
Scenario ID 1 2
Protection Levels
% Population Protected HR%G D%
%o Gites Protected B5% B5%
Protective? Ilore Less
Human
Distatice (1w 00 2000
Cancer Risk 10° 107
Hazard Fisk 0.1 1
Exposure Pat.hwayl autn Ingestion & Inhalation
Receptor Group &1l Receptors
Cohott Group A1l Cohorts
! For Arsenic, cancer risks are non-additve, hazard ondy for ingestion.
Ecological
Fing Distance (my 2000 2000
Hazard Fisk 1 1
Eoll-up by Habitat G—r:::u;:u1 Terrestrial, A quatic, Wetland
Simulation Design
Aources/Chermicals/Cwrs i 11175
aitesfsoarces da
# Mational Eealizations 369
# Modeling System Funs ) Wt

down by habitat group,

scenario 1
acetatio la Hutnan Tettestrial
aeenatio 1h Huoman — Agquatic
Acefiano 1e Humat Wetland

ncenario 2
HCEfAn0 28 Human Tettestrial
acenatio 2b Human — Aguatic
ACefano Ac Humat Wetland




Summary Results Comparing Two Scenarios

National Risk Assessment Exit Level Analysis
Scenario # ===> 1 1a 2 2b
"'5 E Eeceptor Class Human Eco Human Eco
= =
E g = Eco Habitat Group Ter. A uatic
5 =
= W Eisle Category (Cancer Hazard (Catcer Hazatd
W
— "o Confidence Level Accuracy and Precision in 3MRA Exit
E .E."* Accuracy = Precision Levels for the Dominant Receptor
o S Class/Risk Category/Pathway of Concern
o = %H %1
~— T i ?
T 95 0 00027 0.1% 0.50 0,20
E E all 0 00033 0.14 1.6 (.20
— E Iean 0 0.0041 018 a7 0.61
sl
E h 95 95 00027 013 .50 0,20
= E all 95 00033 0.14 1.6 0,20
- Idean 95 0.0040 0.17 ERC 0,56

Arsenic LAU; Waste Stream Concentration Exit Level Analysis for 95% Sites Protection;
Sum of Ing. and Inh., All Receptors, All Cohorts & Eco Roll-up by Habitat Group
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Conclusions

Safe levels and the dominant receptor
class of concern are sensitive to, among
other variables, risk levels typically
assigned and radial distance

Lacking an integrated approach for
assessment of human and ecological
receptors, a decision-maker cannot
readily discriminate the greatest impacts.

Integrated 3M assessments allow for
explicit consideration of a broad suite of
decision options, and associated levels of
risks avoided and risks incurred by both
human and ecological receptors.



RESEARCH &
DEVELOPMENT,

el 3MRA Related Web Sites

scientific
Joundation J
Jorsound

» Modeling System Files
« Source Code
« Documentation
 Installation procedures
« Example Uncertainty Analysis of Seven Chemicals

environmental
decisions

= Documentation
« USEPA Science Advisory Board peer review materials
* Original 3BMRA Model Development Plan
» Detailed Descriptions of Science Modules
» Reports, Feasibility Studies, Presentations, etc.

» SuperMUSE: Supercomputer for Model Uncertainty and
Sensitivity Evaluation



http://www.epa.gov/ceampubl/mmedia/3mra/index.htm
http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/risk.htm
http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/risk.htm
http://www.epa.gov/athens/research/modeling/supermuse/supermuse.html
http://www.epa.gov/athens/research/modeling/supermuse/supermuse.html

	Integrated Multimedia Decision-Making for Human and Ecological Risk Assessment: �A National-Scale Study of Land Application of
	Presentation Outline
	About “Exit” Levels
	Conclusions
	3MRA Related Web Sites

