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Presentation Outline 

• Background 
• Research Action Plans overview 
• Framing sustainable systems  
• Current and planned projects 
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ORD’s Research Programs (RAPs) 
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Research in the RAPs 
• ACE―Research explores the impacts of various energy production 

technologies, fuel pathways, and future scenarios within the 
context of the entire U.S. energy system.     
 
 

• HHRA―Provides state-of-the-science products in support of risk 
assessment. This includes products such as independently peer 
reviewed human health assessments for individual chemicals and 
chemical mixtures; integrated science assessments for criteria air 
pollutants; and rapid risk assessments to support environmental 
decision making and enable the Agency to better predict and 
prevent risk.  Application and characterization of new data. 
 
 

• CSS―Chemical Safety for Sustainability Research is determining 
how to better evaluate chemicals for potential risks and to better 
protect human health and the environment. 
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Research in the RAPs 
• Homeland―Research focuses on preparedness, real-time detection, 

and rapid response to emergencies affecting drinking water and 
wastewater infrastructure.  
 
 

• SSWR―Targets water related environmental challenges including: 
faster and/or smarter management decisions for the Nation’s existing 
water resource problems and development and application of new 
approaches that better inform and guide environmentally sustainable 
water resource management.  
 

• SHC―Conducts research to better understand the balance between 
the three pillars of sustainability—environment, society, and economy.  
Emphasis is on providing decision tools and data that communities 
need to make strategic decisions. Approaches are needed that will 
maximize the benefits of multiple approaches to environmental 
protection, recognize synergies between protecting human and 
ecosystem health, and reduce the likelihood that policy decisions will 
have unintended negative consequences. 
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Vorführender
Präsentationsnotizen
SSWR  ---  Increasing demands for sources of clean water - combined with changing land use practices, population growth, aging infrastructure and climate change and variability - post significant threats to our water resources.



Sustainable Systems Approach  
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                Metrics, Measures, and Outcomes 
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Cross Program Integration 

SAFE & 
SUSTAINABLE 

WATER 
RESOURCES 
e.g., nitrogen 

HOMELAND  
SECURITY 
e.g., acute 

assessments 

HUMAN 
HEALTH RISK 
ASSESSMENT 

AIR, CLIMATE, 
& ENERGY 

e.g., 
Multipollutant 

Science 
Documents 

(MSDs) 

CHEMICAL SAFETY  
FOR SUSTAINABILITY 
e.g., cumulative risk and 

high throughput data 

SUSTAINABLE & 
HEALTHY 

COMMUNITIES 
e.g., emergency 
response, IRIS 
assessments 
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Air Climate & Energy 



Safe & Sustainable Waters 
Resources 



Community-Based 
Human Health Ecosystem Services 

Sustainable & Healthy Communities Research Program 

Remediation/Restoration 
of Contaminated Sites; 
Materials Management  

Transdisciplinary Integration 
 Understanding Causal Relationships Between 

Human Health, Ecosystems, and Well-being  
Data Bases, Tools, Models, Interoperability, and Assessments 

SYSTEMS APPROACH to ACHIEVING SUSTAINABILITY 
Total Resource Impacts & Outcomes (TRIO)  
Applied to Decisions Affecting Communities 10 

Vorführender
Präsentationsnotizen
Reflects the roots of the SHC program in research in HH, SMM and contaminated sites, and ES moving toward integrated approaches that we hypothesize are necessary for sustainability.



SHC Essential elements 

Technology: Interoperability Categorization, Classification, Typology 

Structured Decision Making Community values 

Making, mapping, and analyzing connections between environmental conditions, natural amenities, EGS, 
and environmental sustainability for regulatory and non-regulatory support. 

Linking the natural and built environments for community environmental public health for high priority 
health outcomes, holistic well-being, and cumulative risks and impacts. 

Community problems front and center: Superfund, landfills, brownfields, contaminated soils and 
sediments 

Science and technical support to expedite remediation → restoration → revitalization 

Build a systems-level  understanding into tools to support decisions that have long-term, broad impact on 
community environmental quality, health and well-being, and economic resilience 

• Generalizability: How do we deal with the range of community sizes, 
demographics, locations, and cultures? 

• The Science Foundation 

• Support for communities with acutely contaminated sites 

• Integrated Solutions for Sustainable Outcomes 
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Vorführender
Präsentationsnotizen
Also general issues of SCALE:  This would include temporal, biological and geographical.  Another way to look at SHC research is to appreciate that we have 4 basic challenges:Being able to generalize our results and tools across communities.Providing the science foundation to move EPA’s toolbox from regulation to sustainabilityDealing with the nation’s acute contamination problemsBuilding our science into tools to support decisions that support sustainability.



Sustainability Realization Process 
System 

Characterization
Sustainability 
Assessment

Sustainability 
Enhancement

System 
Adaptation

Conceptual Model
System scope, structure, 

and affected stakeholders

Problem scope & context

Goal Definition
Opportunities, challenges, 

and sustainability goals

Problem Formulation
Drivers, barriers, objectives, 

options, & possible outcomes

Baseline Assessment
Sustainability indicators to 

characterize current system

Issue Identification
Hidden issues, assumptions, 

uncertainties, & data gaps

Option Evaluation
Benefit & trade-off analysis 
for alternative interventions

System Resilience 
Resilience assurance in the 
face of possible disruptions

Implementation
Stakeholder collaboration to 
implement the intervention

Outcome Tracking
Monitor system evolution 
and changing conditions

Evaluation of current status & 
sustainable solution options

Logical sequence

Iterative loops

Stakeholder engagement  
for decision making and 

effective intervention

Intervention Decision
Stakeholder consideration & 
choice of preferred solution

Adaptive Response
Characterize emergent 
problems and develop 
innovative solutions

Long-term monitoring 
and agile response to 
emerging challenges

12 



Triple Value Model for Sustainable Systems 
(adapted from Fiksel 2006) 

Environment (natural capital) 

waste and emissions may 
degrade the environment 

ecological goods 
and services are 

utilized in  industry 

ecological goods 
and services are utilized 

in society 

some waste  
is recovered  
and recycled 

emissions may 
harm humans 

Society  
(human capital) 

Industry  
(economic capital) 

economic value 
is created for society 

labor is utilized in industry 

Adapted from: J. Fiksel, A Framework for Sustainable Materials Management, Journal of Materials, August 2006.  
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Vorführender
Präsentationsnotizen
This new level of environmental protection calls for systems-based thinking and approaches that account for linkages between different environmental systems. Systems-approaches recognize that actions taken by industry and consumers affect the environment; efforts to protect the environment impact industry and consumers, and impacts on one system can affect others and the larger whole.  In the pursuit of sustainable policies and practices, EPA, states, tribes, and local communities, need the right scientific tools to weigh environmental decisions with a full evaluation of these cross-system impacts and consequences. The realignment of EPA research is geared toward producing scientific tools and solutions that will support decision-making within the context of environmental, economic and social goals. With a sustainability focus and systems-based approaches, EPA researchers are working collaboratively, across many scientific disciplines and in close partnership with EPA partners and outside stakeholders, to conduct research that is truly transdisciplinary. This means that researchers actively engage experts not only from related scientific fields, but also from other sectors, including economics, law, policy, communications and information sciences. This integrated, transdiciplinary approach to research is designed to deliver results that meet the needs of decision-makers and establish a broad scientific foundation for a sustainable future.Scientific research helps catalyze positive change. Throughout history, scientific research has improved our quality of life, given us new technological capabilities, and helped our economy flourish. 



Resources 
• Research Action Plans 

– http://epa.gov/research/research-programs.htm  

• Other Resources 
– Joseph Fiksel, Randy Bruins, Annette Gatchett, Alice Gilliland, and Marilyn tenBrink. 2013.  

The triple value model: a systems approach to sustainable solutions, Clean Technologies 
Environmental Policy.  ISSN 1618-954X.DOI 10.1007/s10098-013-0696-1. 

– Eco-Health Relationship Browser 
http://www.epa.gov/research/healthscience/browser/ 

– Framework for Sustainability Indicators 
http://epa.gov/sustainability/  

– Sustainable Water Infrastructure 
http://water.epa.gov/infrastructure/sustain/index.cfm  

– Triple-Value Simulation (3VS) 
www.epa.gov/research/docs/3vs-tool-nutrient-mgt-narr-bay.pdf  

– Stormwater Calculator 
http://www.epa.gov/nrmrl/wswrd/wq/models/swc/ 14 
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