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INTRODUCTION 

Battelle has conducted a three-year effort, funded by the U.S Department of Energy's (DOE) 
Office of Technology Development, to involve stakeholders in evaluating innovative technologies 
to clean up volatile organic compound (VOC) contamination at arid sites. Stakeholders have been 
encouraged to participate in the demonstration of these innovative technologies in order to improve 
decisions made by DOE and its contractors about technology development, demonstration, and 
deployment 

The basic approach is to identify people and organizations with a stake in the remediation process, 
and hence in the demonstration of innovative technologies. Stakeholders have included public 
interest group and environmental group representatives, regulators, technology users, Native 
Americans, Hispanic community members, and local elected officials. These people are invited to 
be involved in ways they find convenient and meaningful, and they are presented with substantive 
information about the technologies. Their input in terms of identifying issues and concerns, 
defining the kinds of information needed from the demonstrations, and assessing the acceptability 
of the technologies for deployment, will help ensure that only broadly promising technologies are 
carried forward. This approach is designed to increase the likelihood of successful deployment of 
the new technologies needed to accomplish environmental restoration throughout the DOE complex 
and at private facilities. By conducting the process f is t  at the Hanford site in Washington State, 
then expanding it to other western sites, it is possible to evaluate differences and similarities 
between and among stakeholders' perspectives in different states to broaden the deployment 
potential of the technologies. Under this approach, environmental management can be improved 
because it minimizes the need to re-demonstrate technologies at applicable sites. 

The hypothesis in conducting this regional stakeholder involvement program is that there will be 
different data requirements for different sites due to geographical, institutional, programmatic, and 
cultural differences at the sites. Identifying the broadest set of data requirements, collecting this 
information during the technology demonstration, and providing the results of the demonstration to 
stakeholders will enhance the acceptance of the technology at these sites and, thereby, enhance the 
technology's deployability. 

Background on the Local Stakeholder Involvement Approach 
The VOC-Arid ID stakeholder involvement team began by seeking host site (Hanford) stakeholder 
involvement and creating mechanisms for incorporating stakeholder input into the demonstration 
process. The first step was to identify generic criteria stakeholders have for innovative 
technologies. This list (see Figure 1) describes the types of information stakeholders want to have 
about a technology before seeing it used in their backyard. The second step was to provide 
inforrnation on specific technologies using these criteria in the form of technology profiles. The 
initial focus was on four technologies that comprised a groundwater remediation system. These 
technologies included sonic drilling to gain access to the site, in-well vapor stripping to draw off 
VOC vapor from the groundwater and bring it to the surface without bringing up the groundwater 
itself, membrane separation to condense the vapor above ground, and in-situ bioremediation as 
either a polishing technology to treat the residual contamination left in the groundwater or as a 
stand-alone technology to treat the groundwater in-situ. Any one of these technologies could be 
used independently or paired with other technologies to comprise a system. For ease of describing 
the technologies and their interdependence, these four technologies were presented as a system. 

Three focus groups were held with stakeholders who were peers of each other; the first with 
regulators, the second with public interest and environmental group representatives, and the third 
with technology users. The participants of each focus group described their issues and concerns 
about the four technologies and suggested data requirements that they felt should be considered in 
designing the test plans for the demonstrations. These comments were compiled in a report and 
distributed as background information for an integrated workshop of participants from all three 
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focus groups. (See Figure 2.) This workshop gave participants an opportunity to hear fist  hand 
what each other’s issues and concerns were and to work collaboratively with the technology 
developers to determine how they should be addressed in the demonstration. Workshop 
participants sat at one of four tables, each focused on one technology. A cross-section of types of 
stakeholders sat at each table with the technology developer and a facilitator. Specific data 
requirements for the technology’s demonstration were discussed and refined as were issues more 
generic in nature and seen as relevant for developing any innovative technology. These generic 
issues are listed in Table 1. The process and results of involving Hanford stakeholders in review 
of the groundwater remediation system technologies have been documented in “Phase 11 
Stakeholder Participation in Evaluating Innovative Technologies: VOC-Arid Integrated 
Demonstration, Groundwater Remediation System” (Peterson et. al., 1994). 

~ 
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Technologists 

I Figure 2. Forums Used to Involve Stakeholders 

Hanford stakeholders were later interviewed to have them critique two technologies comprising a 
soil system: passive soil vapor extraction using the variation in natural pressure due to weather 
changes to collect released VOCs from the vadose zone at the surface and tunable hybrid plasma to 
destroy the VOCs using an electron beam. The input received on these two technologies is 
documented in “Phase 11-A -- Stakeholder Participation in Evaluating Innovative Technologies: 
VOC-Arid Integrated Demonstration, Soil Remediation System” (Peterson et. al., in progress). 

Regional Stakeholder Involvement Approach 
To broaden the scope of input beyond the Hanford area, the stakeholder involvement team 
consulted with stakeholders at other arid DOE sites where the technologies may someday be 
offered for deployment. The four western sites involved were Rocky Flats, Colorado; Idaho 
National Engineering Laboratory, Idaho; and the Sandia and Los Alamos National Laboratories in 
New Mexico. A f i i  site, the Lawrence Livermore National Laboratory, was asked to be involved 
but was unable to participate. The VOC-Arid ID team worked through both public participation 
and technical staff at these sites to identify appropriate site contacts. Through these contacts a site- 
specific stakeholder involvement strategy was developed for each site. Members of the ID team 
visited each site to better understand the site-specific situations, to gain further insights about 
ongoing stakeholder involvement activities, and to determine how best to tailor the VOC-Arid ID 
stakeholder involvement approach for each site. 
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Table 1. Data Requirements that Must Be Considered in 
Development of Test Plans 

Define remediation objectives to ensure that the technology truly contributes 
to the objectives 

Conduct integrated comparisons of an innovative technology to the 
technology currently in use 

Design demonstrations to provide data on performance, cost, and time to 
reduce uncertainty and define trade-offs 

Demonstrate the technology considering differing site conditions to measure 
its versatility 

Define the demonstration assumptions and expectations about process 
(secondary) waste and environmental consequences from start to finish 

Define the elements of and process for assessing operational readiness 

Define how effectiveness of the technology, both in terms of its 
performance and its effect on the environment, wil l  be measured 

Plan for unintended consequences and define and test all potential failure 
control mechanisms 

Demonstrate that future cleanup is not foreclosed by using the technology 

Have a credible third party evaluate demonstration data 

The site contacts helped the team identify a cross section of the categories of stakeholders to 
interview to gain their perspective on the innovative technologies being demonstrated at Hanford 
that might be applicable to their site. These categories of stakeholders involved included: 

e Regulatory agency personnel, including federal, state, and local agencies 

Native American tribal representatives 

e Public interest groups, environmental groups, and community groups 

e Public officials, including federal, state, and local elected and appointed positions 

Technology users, including DOE and contractor personnel with responsibility for e 

environmental restoration 

The interviews were conducted by two VOC-Arid ID team members during the Summer of 1994. 
Discussion focused on three questions: 

e What do you consider important in choosing an environmental restoration 
technology? What additional information would you need to evaluate these 
candidate technologies with confidence? 
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0 Are there aspects of these technologies that concern you'? 

What features of the technologies do you see as advantages compared to today's 
available cleanup technologies? 

The comments received during the interviews are described in "Arid Sites' Stakeholder 
Participation in Evaluating Innovative Technologies: VOC-Arid Site Integrated Demonstration" 
(Peterson et. al., in progress). The comments are organized into the criteria categories listed in 
Figure 1. These comments are being used to modify the technology test plans. Following the 
demonstrations, performance information will be provided to the stakeholders who have been 
involved so they can assess the acceptability of the technologies for deployment at their site. This 
feedback will be incorporated into a technology acceptance report on each technology which will be 
available to technology user decision makers so that they may understand how the technologies 
may be perceived by stakeholders at their site, mitigate for areas of concerns, and evaluate the 
likely acceptability of those technologies for deployment. 

CONCLUSIONS 

Several lessons were learned from conducting this regional stakeholder involvement program. 
Foremost is that a technology will only be broadly deployable, beyond use at a single site (the 
demonstration site), if issues specific to other relevant sites are identified and taken into account. 
Not knowing these location-specific issues up front will likely increase deployment time, thereby 
development costs, and could lead to technology rejection. 

The regional stakeholder involvement program validated the generic set of criteria developed under 
the local program for describing innovative technologies (see Figure 1). There appears to be also a 
common emphasis on which criteria are the most important to stakeholders. Locally and regionally 
stakeholders placed the most emphasis on the technical effectiveness category of criteria -- a need 
to have them well understood and addressed in the demonstration. Specifically, most comments 
received focused on the performance criteria. There are site variations in how these criteria are 
interpreted and how they should be measured which need to be taken into account. 

Another lesson learned is that specific to the six technologies of interest, stakeholders at the other 
arid sites shared many if not most of the Hanford stakeholders' issues and concerns. Therefore, 
there is a common set of issues and concerns associated with these technologies. 

There are certain additional local concerns that, if not seriously considered in the design of a 
technology demonstration, can and will result in a technology's inability to be deployed at a site. 
Figure 3 schematically shows the core issues raised by stakeholders at all locations, and those 
specific to a particular location, The specific issues, although they may be small in number, may 
dominate the evaluation of a technology. Identifying what they are early on can be critical in 
understanding a technology's potential deployability. 

The stakeholder involvement team heard many issues that have been categorized as "watch outs" 
that should be considered by technology developers and technology selectors in these western 
states. Not considering them in designing a technology, demonstrating a technology, and/or 
selecting a technology for a remediation may result in an action/decision that fails. These "watch 
outs" include: 

Trade-offs among criteria can differ from location to location. Reducing the 
uncertainties associated with performance, cost, and time will help in understanding 
these trade-offs and how they are perceived at each site. 
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Figure 3. Issues Raised by Stakeholders at each Location 
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Versatility is important for all criteria, not just practicality under performance (see 
Figure 1). Regulatory compliance is an example (see below). 

Regulatory variability is important. The technology needs to fit into the specific 
sites' of interest regulatory framework and culture. An example of this is New 
Mexico which is regulated under RCRA not CERCLA, as is the case for most other 
sites. Each demonstration needs to collect and package information on the 
technology to meet the needs of the relevant regulatory framework. Alternatively, 
the team heard that there are states (e.g., Idaho) that could use more than one 
regulatory driver and will use the one they feel is best in meeting their need. The 
technology developer, therefore, needs to provide data applicable to all relevant 
regulatory drivers. 

The number of steps in the treatment system should be minimized to the degree 
possible. 

It is necessary to evaluate the comprehensive treatment train (system) including all 
of its technology components to decrease the need to go back into a site and make 
more cleanup work necessary. 

Co-contaminants are important; the remediation process and, likewise, selection of 
technologies to demonstrate need to consider how co-contaminants will respond to 
also minimize future needed cleanup activities. 

Destroying the contaminant on site is preferable to transporting it off site; the less 
transportation the better. 

Transferring process waste from one environmental medium to another should be 
minimized to the degree possible. 

The more robust the technology the better; it should be able to function with 
minimal human intervention. The technology should be easily repairable using 
locally available equipment. 

It is preferable to use the existing labor pool to operate, repair, and manage the 
technology; avoid being dependent on highly skilled, difficult to access personnel. 

At some sites there are special resources that may be impacted by using a 
technology. The impact to these resources (e.g., scenic vistas and special aquifers) 
may drive technology evaiuation. 

Remote sites have special requirements that need to be taken into consideration in 
either determining the applicability of a technology by a developer or selecting a 
technology for remediation. These requirements include vandalism resistance, 
power supply issues, automatic operation, and reliability. 

Weather conditions and other natural conditions (e.g., high winds, temperature, 
humidity, snow depth) need to be considered for the same reasons as stated above. 

The degree to which different issues and specific data requirements were suggested by these other 
sites helps demonstrate the value added of broadening stakeholder involvement activities to include 
these other sites. It appears imperative to consider these issues and data requirements if 
technologies are to be broadly deployable. 
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