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What is FRAMES-3MRA ?
A State-of-the-Art Human/Ecological 
Exposure and Risk Assessment 
Technology Encompassing:

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 Interface



FRAMES 3MRA 1.x Post-Processing (HH)



FRAMES 3MRA 1.x Post-Processing (Eco)



National-Scale ABW Problem Statement
At what waste stream concentration (Cwsafe) 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 
I% accounting for output sampling error (i.e., precision).

Cwsafe ≡ safe levelExample 3MRA Decision Variables in Red



About “Exit” Levels
• A fundamental capability of 3MRA is 

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.g., exit level, entry level, 
cleanup level, reuse level)

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



Example 3MRA Output: Risk Curve Calculation

Cwexit

Similar graphic for each (post-processing) exposure profile combination…..



Basic Description of Scenarios Evaluated



Summary Results Comparing Two Scenarios

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



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.



3MRA Related Web Sites
• http://www.epa.gov/ceampubl/mmedia/3mra/index.htm

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

• http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/ris
k.htm

Documentation 
• USEPA Science Advisory Board peer review materials
• Original 3MRA Model Development Plan
• Detailed Descriptions of Science Modules
• Reports, Feasibility Studies, Presentations, etc.

• http://www.epa.gov/athens/research/modeling/supermu
se/supermuse.html

SuperMUSE: Supercomputer for Model Uncertainty and 
Sensitivity Evaluation
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