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Abstract 

This project investigates the utility of Multicriteria Decision Analysis (MCDA) as a 
tool for testing stakeholder responses to and improving expert assessment of innovative 
contaminated sediments technologies.  Within the broader context of environmental 
decision-making theory, this case study focuses on a planned dredging project in Dover, 
New Hampshire where sediments containing PAHs and heavy metals will be removed 
from 2.7 miles of the Cocheco River (a navigable estuary).  Faced with limited 
alternatives for dredged material disposal, local officials decided to place the 
contaminated materials in a sealed and lined disposal cell in a riparian area.  However, 
the decision process employed (process of elimination) may have been severely taxed 
by innovative technological alternatives.  To assess the feasibility of innovative 
technologies in this case, a group of stakeholders with a vested interest in the materials 
management decision were queried about the basic criteria they would apply to 
assessing decision alternatives, experts at the Center for Contaminated Sediments 
Research (CCSR) at the University of New Hampshire provided performance estimates 
related to those criteria, and an MCDA outranking study identified those stakeholder 
groups likely be in conflict or willing to reach consensus.  Of the three innovative 
technologies tested, one was found to be unsuitable for this site while two others were 
likely to have support from different stakeholder groups.  Those groups with strongly 
held views were modeled with the greatest confidence while groups with less strongly 
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expressed preferences may be satisfied by more than one alternative and have a greater 
willingness to compromise. 

1. Introduction 

Environmental resources typically have multiple public uses.  Consequently, competing 
socio-political interests are often brought to bear on environmental problems.   
Although different alternatives are likely to be preferred by different stakeholder 
groups, incorporation of public and stakeholder participation in environmental 
management, policy and decision-making may lead to less expensive, less contentious, 
and more satisfying decisions.  On the other hand, environmental systems are especially 
complex, involve high degrees of uncertainty and require specialized knowledge to 
properly understand.  Therefore, expert judgement is essential to determine cause-effect 
relationships and assess which strategies or technologies are likely to lead to the desired 
outcomes.  Whenever expert and public models of decision-making are in conflict, the 
two groups are likely to become estranged.  This may especially be the case in 
management of contaminated materials such as sediments, in which multiple sources of 
pollution and responsible parties may be difficult to identify, contaminants are long-
lived, and source-control strategies (often effective in air and watershed management) 
are not likely to result in acceptable rates of attenuation or recovery.  

Because many environmental issues are multifaceted and involve scientific, 
socio-political, and economic dimensions, decision-making processes can be 
fragmented and contentious (USEPA 2000).  Both politically driven (in which powerful 
interests may exert disproportionate influence on the outcome) and expert-driven (in 
which intensively bureaucratic processes operate outside public influence) can 
undermine the democratic ideal of managing shared resources for the public good.  
Alternatively, significant, early, and meaningful public input including written surveys, 
focus groups, public meetings, hearings, written comment, workshops, referenda, town 
meetings and interviews, can aid decision-makers as well as make a less contentious 
and more transparent process.   

However, disparate public groups are unlikely to reach consensus on which 
among many technological alternatives is best.  Each group is likely to prefer the 
alternative that performs best in the areas they consider most important.  Consequently, 
environmental problems are group decision problems from which no single best 
solution is likely to emerge, and multiple criteria and perspectives must be brought to 
bear.  Multi-criteria decision analysis (MCDA) can provide a framework for structuring 
complex environmental decisions.  However, MCDA is rarely employed in the context 
of public participation for management of contaminated materials (Linkov et. al 2004a).  
There is an acute need for research that is capable of synthesizing expert assessments 
(especially for innovative technologies) with public (specifically, stakeholder) 
participation methods (Seager et al 2005).  In this study, stakeholders involved in a real 
dredging operation are queried to test their response to hypothetical innovative 
alternatives.  The results could help create more satisfying decision-processes and serve 
to prioritize scarce research and development resources so that technologies both 
responsive to public concerns and viewed positively by experts are pursued first. 
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