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Overview
The production of Engineered Nanomaterials (ENMs) of
various types and rapid rise in their many applications has
raised concern regarding their potential adverse impacts on
human health and the environment. Therefore, it is
imperative to develop data/information and modeling/analysis
tools to: (1) estimate ENMs releases, (2) estimate
environmental concentrations, (3) evaluate the ENM toxicity,
(4) integrate quantitative and qualitative information, and (5)
assess the environmental impact of ENMs for various release
and exposure scenarios. Accordingly, a web-based decision
support system (DSS) was developed using Bayesian
Networks (BNs) for the purpose of integrating information on
ENMs releases, exposure concentrations, and toxicity
metrics, while handling data uncertainty and identifying
conditional dependence of various attributes affecting ENM
toxicity.

1
7

2

Exposure
Likelihood

What is the potential
environmental
impact?

8

6

Is ENM
safe?

3

Likelihood of
Hazards?

Analysis and
scoring w.r.t.
severity of hazard

9

4

Identify
Hazard

5

Exposure
analysis

Environmental
Management
Decisions

• Collect and combine partially connected information
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Implementation of a Framework for Environmental Impact Assessment (EIA)
• A web-based Decision Support System (DSS) was developed integrating an
environmental impact screening (EIS) analysis tool and a BN approach for: (a)
identification of potential hazards; (b) assessment of completeness of information,
(c) impact assessment, and (d) uncertainty analysis
• The DSS EIS analysis guides the subsequent EIA which follows a rigorous
mathematical foundation that accounts for the impact of missing/partial information
and uncertainty in the knowledge domain

CuO ENM Case study: A test case on CuO nanoparticles demonstrated the
ability of BNs to integrate: (a) Release and exposure information from simulated
environmental scenarios, and (b) Experimental data and predictions of toxicity
(Cu working group – CEIN).
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(b) Environmental Distribution of Cu ENM

• The release rates of CuO ENM in Los Angeles were estimated
to be: 0.038 kg/yr, 0.12 kg/yr and 0.38 kg/yr in air, water and soil,
respectively.
• In the water compartment, CuO releases to water were
significantly lower than those for TiO2 (3512 kg/yr) and ZnO (841
kg/yr).
• EIA analysis indicated that CuO concentration in water, within a
probability of >95%, was generally at or below ~10 ng/L.
• The impact of various ENMS in water was represented in terms
of an EIA index enabling a relative impact ranking in different
regions.
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