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ABSTRACT 

  

Governments and funding agencies have increasingly required programs to be 

designed using research or evidence-based practices; however, at the same time academics 

continue to lament the non-use of their most recent work by practitioners. Professionals in 

most fields—whether academics or practitioners—readily recognize the chasm between the 

academic world and the applied world. This study explores the potential for evaluation to 

strengthen communication between such professionals by providing an informational bridge 

between those worlds. To support that function, the field of evaluation must fully realize 

evaluation’s dual role as both knowledge producer and knowledge evaluator. Currently, the field 

of evaluation has primarily focused on evaluating practice and not on evaluating the 

knowledge or research that is being applied in practice.  

To explore this concept, this study examined an evaluative process—independent 

science review (ISR)—as it was used to assess the scientific basis for river management 

decisions or programs. Using a retrospective, comparative case study design, I investigated 

three ISRs conducted by the Sustainable Ecosystems Institute (SEI): the review of the 

Columbia Channel Deepening Project (conducted in 2001), the Missouri River Pallid 

Sturgeon Monitoring and Assessment Program (conducted in 2004), and the Missouri River 

Habitat Assessment and Monitoring Program (conducted in 2006). The study was based on 

document review and interviews with 35 people who participated in review workshops or 

meetings, including panelists, agency staff, technical presenters, and SEI staff. 

Specifically, this study described the process of using ISR in the complex, applied 

situations of natural resource management; how the results of the review were used in the 

environmental or natural resource project; and how the process of review affected the 

interactions between academic scientists and resource agency staff. Findings included the 

critical importance of the planning phase of the ISR, including the selection of issues to be 

reviewed and panelists, and the reported significance of face-to-face meetings. However, this 

study also found that the interactions during ISRs continued to favor the unidirectional flow 

of knowledge from panelists (academic world) to agency staff (applied world). 
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CHAPTER 1 
INTRODUCTION 

Researchers and academics frequently lament the issue of knowledge use—or non-

use—in areas as diverse as education, public health, river restoration, and residential 

construction. The following are but a few examples of typical observations: 

� Education: “Scholars lament the fact that their best findings are not used in the 

way that they had hoped or expected. Policy makers counter that educational 

research is not relevant or helpful, or that it is low in quality” (Louis, 2005, p. 7). 

� Public health: “There has been a neglect of how political dynamics such as the 

ideology of governments and competition between medical and other health 

professionals influence how some forms of knowledge are accepted and others 

rejected in the [public health] policy formation process” (Bryant, 2002, p. 89). 

� River restoration: “Many projects designed to restore rivers are currently being 

conducted throughout the United States with minimal scientific context” (Wohl, 

Angermeier, Bledsoe, Kondolf, MacDonnell, Merritt et al., 2005, p. 1). 

� Residential construction: “Extraneous studs, headers, and plywood don’t boost 

structural integrity….For 30 years, engineers have been trying to convince us 

[builders] that the way we frame houses is inefficient” (Lstiburek, 2005, p. 51). 

Discussions about use have also occupied center stage in the field of program 

evaluation. As Henry and Mark (2003) note, “Use is a core construct in the field of 

evaluation. Most if not all evaluators strive to have their evaluations used” (p. 293). 

Perceived non-use led to extensive research on and frameworks for evaluation use. These 

frameworks have evolved from the three-level taxonomy (instrumental, conceptual, and 

symbolic) developed in the 1970s-1980s (see Henry & Mark, 2003; King & Pechman, 1984; 

Weiss, 1982) to a four-level taxonomy with the addition of process use (Patton, 1997) to an 

expanded model of influence developed by Kirkhart (2000) that included dimensions for 

source, intention, and time to, more recently, the detailed framework of use and influence 

developed by Henry and Mark (2003). 

Henry and Mark argue that one of the key gaps in discussions and research on 

evaluation use is the failure to “give adequate attention to the intrapersonal, interpersonal, 

and societal change processes through which evaluation findings and process may translate 
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into steps toward social betterment” (Henry & Mark, 2003, p. 294). The authors propose a 

framework that includes these missing change processes and allows for multiple pathways 

for evaluation influence (see Figure 1). They point out that the elements and types of change 

in the framework have been “drawn from a research literature in the social and behavioral 

sciences that has examined change processes” and that “drawing on existing, well-validated 

social theories and empirical research…should result in a more powerful influence theory” 

(p. 298). 

Figure 1. Mechanisms through which evaluation produces influence (Henry & Mark, 2003, p. 
298) 
 

While Henry and Mark’s framework is helpful in delineating the three levels of 

change processes, what is missing in research and discussions about evaluation use is 

evaluation’s dual role as both knowledge producer and knowledge evaluator. Further, I contend 

that the field of evaluation has primarily focused on evaluating practice and not on 

evaluating the knowledge or research being applied in practice. In doing so, the field of 

evaluation has focused on producing knowledge (evaluation findings and reports) that can or 

should influence practitioners and policy makers. Similar attention has not been given to 

reporting to or influencing the academic research community that produces the knowledge 

upon which these programs are built. As illustrated by the observations about knowledge use 

presented above, a long-standing chasm exists between the research and applied worlds 

across many fields. What role can evaluation play in bridging those worlds, especially if the 
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role of evaluating the knowledge or research that shapes or directs programs is more 

thoroughly described and deliberately investigated? In the next section, to provide context, I 

briefly review the field of evaluation’s past and current orientation to the research 

foundations of programs. 

Theory-Driven Evaluation 

Evaluators are well aware of the critical role that research and theory play in the 

development of programs. Many have observed that program failures can often be traced to 

poor implementation, which is, in turn, rooted in problems with the conception and 

planning of the program (Shadish & Luellen, 2004). To address this, Chen (1990) and others 

(see Chen & Rossi, 1992; Donaldson, 2003; Weiss, 1998) developed the theory-driven 

evaluation approach. This approach provides a framework for evaluators to (a) explore and 

analyze the logic, assumptions, and supporting research that are foundational to the 

program’s plan; (b) provide a more comprehensive understanding of how and why a 

program achieved a certain result; and (c) establish evaluative practices early in the program 

planning stages (Chen, 2005).  

Chen, a prominent evaluator and author, is one of a few who have directly addressed 

the research–applied world divide. In developing the theory-driven evaluation approach, he 

makes a distinction between programs based on scientific theory and programs based on 

stakeholder-implicit theory, which he defines as being built upon the perceptions, practical 

experience, and acquired knowledge (including that from research literature and the advice 

of experts) of program directors or staff (Chen, 2005). Chen notes that scientific theory-

based programs are usually conducted with “scientists and scholarly researchers at the helm,” 

which provide “ideal testing conditions for evaluations; this increases the chance of finding 

the thing that will make a program tick”  (p. 39). Alternatively, programs based on 

stakeholder-implicit theory are often based on ideas that are not “systematically or explicitly 

articulated, so it is up to evaluators to help stakeholders elaborate their ideas” (p. 41). 

However, Chen notes that while scientific theory-based programs can be advantageous, 

Danger exists with science-based programs as well. They tend to focus heavily on 
academic interests rather than stakeholder interests. Stakeholders often find that 
programs tied to scientific theory are too controlled and fail to sufficiently reflect the 
real world. (p. 39)  
 

Currently, efficacy and effectiveness trials—based on biomedical research models—are once 
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again playing a more dominant role in the field of evaluation. Chen observes that these 

practices favor and align evaluators more with academic research communities and cautions: 

Without care, an effectiveness evaluation’s potential academic significance can divert 
attention from stakeholders’ concerns. We easily see how evaluators could deeply 
value the experience of producing theoretical results significant to the academic 
community. In contrast, practical and immediate issues affecting programs are what 
matter to stakeholders. (p. 211) 

 
Further, Chen observed that too often in evaluations, even those of scientific theory-based 

programs, the focus is on measuring the effects of the program on outcomes. “Virtually 

ignored are ideas about underlying causal processes, although these are what theories are 

largely about” (p. 40). Therefore, the research or science that the program is based on is 

rarely directly or thoroughly evaluated.  

 Chen describes two distinct worlds—academic and applied—that have stakeholders 

with different intrinsic interests and rewards. The field of evaluation mirrors these worlds 

with approaches that favor “scientific”-based methods (i.e., efficacy trials or randomized 

controlled experiments) and those that favor stakeholder-based methods (i.e., participatory 

and emancipatory approaches). If evaluation is to realize its goal of social betterment, the 

field of evaluation needs to bridge those worlds more effectively. In a telling example, Tough 

(2006) observes two seemingly separate debates surrounding the issue of the achievement 

gap in U.S. schools. One is occurring in academia and is focused on causes; the other is 

occurring in a group of newly established schools and is focused on the actions that need to 

be taken to erase the gap. More importantly, Tough notes that “the two debates seem barely 

to overlap—the principals don’t pay much attention to the research papers being published 

in scholarly journals, and the academics have yet to study closely what is going on in these 

schools” (¶ 10). Nearly every funder of social or educational programs—local, state, or 

federal—requires research or evidence-based practice to form the basis of a proposed 

program and an evaluation plan to track the results; unfortunately, there continues to be a 

high level of disconnect between what happens in programs and academic research.  

 Just as existing research on social and behavioral change processes strengthened the 

framework of evaluation influence developed by Henry and Mark (2003), literature from the 

field of knowledge use helped me create a framework for exploring the role of evaluation in 

knowledge use. While I provide a more in-depth review of the literature from this field in 
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Chapter 2, in the next sections I highlight the salient factors for this study. 

Knowledge Use 

Knowledge use literature spans more than 60 years and a range of fields of research 

from hybrid-corn use to fertility-control methods to policy innovations and political reforms. 

Across these various fields there is a strong common focus on the characteristics of the 

knowledge user or adopter and the social process of knowledge use. 

Characteristics of Knowledge User 

Given that the field began with the study of the diffusion of innovation primarily to 

individuals (e.g., the adoption of hybrid corn by Iowa farmers as studied by Ryan and Gross 

in the 1940s) that was defined as a “movement from a source to an adopter” (Wejnert, 

2002), authors in this field usually make a clear distinction between knowledge producers 

and knowledge users. Additionally, a significant portion of the research has focused on the 

characteristics of the knowledge user or adopter. E. M. Rogers (2003) reviewed the literature 

from 1968 and found that characteristics of adopters accounted for a majority of the 

empirical research published that year. This early focus on adopter characteristics may have 

been rooted in a pro-innovation bias, or the implication that “an innovation should be diffused 

and adopted by all members of a social system, that it should be diffused more rapidly, and 

that the innovation should be neither re-invented nor rejected” (E. M. Rogers, 2003, p. 106). 

People were categorized based on the time it took them to adopt—from the first or 

‘innovators’ to the last or ‘laggards’—and personal characteristics were studied for the 

purpose of identifying similarities.  

The field has progressed to a more thorough understanding of the complex 

processes that affect the use or adoption of knowledge, for example, realizing that there may 

be rational motivations for re-invention or non-adoption. This understanding also led to a 

more nuanced study of characteristics of adopters and how these characteristics affected 

other components of the process. Wejnert (2002) identified five characteristics of the 

knowledge user or adopter that could affect the use of knowledge: (a) the entity involved, 

whether individual, organizational, or national; (b) familiarity with the 

knowledge/innovation; (c) status characteristics; (d) economic characteristics; and (e) 

personal characteristics. 
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Social Processes of Knowledge Use 

Huberman was one of the first to draw attention to the social processes that were 

concomitant to knowledge use (Louis, 2005). He argued for “sustained interactivity” 

between researchers and practitioners, not only to fully integrate the contextual needs of 

practitioners, but also to inform the research or research agenda via a process of two-way, 

fully reciprocal communication (Huberman, 1994). A diagram developed by Huberman 

illustrates this relationship between research producer and user (see Figure 2).  

 

Figure 2. Relationship between knowledge producer and knowledge user (Huberman, 1994, p. 
17) 
 
He notes that the bottom arrows (3, 4, and 1) are a more recent addition signifying the 

realized need for and importance of a feedback loop that includes information from 

practitioners. Although he found this diagram helpful, Huberman realized that the diagram 

fails to depict any knowledge that might be also produced by the users.  

In a case study of a research project that connected a university research center with 

vocational rehabilitation centers, Huberman reports “as researchers interacted over time with 

practitioners, they became aware of some legitimate criticisms…Classically, these processes 

of conceptual disequilibrium and reorganization occur when each side is required to explain, 

elaborate or defend its position to the other” (1994, p. 27).  Huberman acknowledges that 

such a sustained level of connection can be difficult to achieve given the differing 

responsibilities and reward systems within which each group operates; however, he saw the 

direct social process of knowledge use to be the most promising practice for linking 

1. 

Knowledge 

Production 

2. 

Knowledge 

Transfer 

3. 

Knowledge 

Use 

4. 

Communication 

of Needs 
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knowledge producers and knowledge users. Another potential benefit of moving the 

connections between knowledge producers and knowledge users from the periphery of 

evaluative inquiry to a more central position is the opportunity to study how the situational 

analysis undertaken by practitioners corresponds with the concepts and findings from the 

field of knowledge use. For example, researchers posit that knowledge use can be improved 

by the presence of intermediaries or boundary spanners:  those who can move easily between 

two fields or social systems (Huberman, 1994). Evaluators could more purposively play this 

role of connecting knowledge producers and knowledge users. 

Other researchers have continued to study the effects and characteristics of the 

linkages described by Huberman (see Lavis, Ross, McLeaod, & Gildiner, 2003; Nutley, 

Walter, & Davies, 2003). In addition, a number of authors have identified the political, 

organizational, and perceptional (need and fit) factors within the adopters’ context as critical 

to knowledge use (see Huberman, 1994; Louis, 1996; E. M. Rogers, 2003; Weiss & 

Bucuvalas, 1980; Wejnert, 2002). While more researchers are examining and trying to bridge 

the worlds of knowledge production and knowledge use, “empirical evidence has largely 

addressed effects in the user community” and “little research on knowledge use examines 

inquiry partnerships between members of these respective communities” (Cousins & Shulha, 

2006, p. 241). 

 In summary, knowledge use literature provides additional theoretical support for a 

more focused role for evaluation in the processes of knowledge use. A review of this 

literature also indicates factors, especially those characteristics of adopters and their contexts, 

that can act as guideposts or points of inquiry for an evaluator to consider in these situations. 

A preliminary list of those factors includes, at the individual level, level of familiarity with 

technical knowledge, ability to apply it, perception of similarity with other members of the 

social group, and level of peer standing (i.e., level of respect). Contextual factors include 

characteristics of organization, social network closeness, and control of resources. 

The following section discusses the challenges of finding opportunities to study 

evaluators working within the research-practice chasm in many social science or education 

settings and presents an alternative policy venue that can offer a clearer, more direct context 

in which to explore the connection between researcher, practitioner, and knowledge use. 
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Study Context: The Advantages of a Change of Scenery 

Conducting empirical studies in evaluation, evaluation use, or knowledge use, 

especially when the latter involves “idea-only” innovations, can be challenging (Christie, 

2003; E. M. Rogers, 2003). In the field of evaluation, practice is based on pragmatic, applied 

research methods oriented to responding to the needs or requests of the commissioning 

client, who may or may not be interested in fostering connections between research and 

practice. Additionally, the relationship between specific research and a program design in 

social programs may be incomplete, vague, or prohibitively complex, and connections 

between researchers and practitioners may be too tenuous or rare to observe. One of the 

best known studies on the use of research in social science, conducted by Carol Weiss in 

1975, was based on data collected via structured interviews with respondents in the mental 

health field (Weiss & Bucuvalas, 1980). During the interview, respondents were given two-

page abstracts of studies that had been funded by the National Institute of Mental Health 

and asked to rate the usefulness of the research as well as the likelihood of use of research 

findings, suggestions for improving the usability, and a list of barriers that might prevent use 

of the research. As Weiss notes, “The interview aimed to simulate the presentation of real 

research to real decision makers and discover their responses” (Weiss & Bucuvalas, 1980, p. 

49). While this was an important and influential study, it was based on responses to 

hypothetical situations. There are few, if any, articles in the literature documenting studies 

that have examined the actual process of practitioners using or not using research in their 

professional capacities, except for projects such as the one referenced by Huberman that 

were explicitly based on a joint action research approach and structured to specifically 

include interactions between researchers and practitioners. 

Much as visiting another country can give insights into one’s own country and 

culture, visiting another policy area may provide equally valuable insights, especially if it 

provides a substantial opportunity to observe and study what is so vexing to study in our 

“home” field. This study will circumvent some of the challenges previously described by 

turning to the field of natural resource management. In natural resource management and 

environmental policy, the interactions between science and policy, researcher and resource 

managers, and, in conjunction, issues of knowledge use or non-use have also long been a 

matter of vigorous debate. In addition, natural resource management projects differ from 
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social programs in a substantially useful way: unlike many social and educational programs, 

they provide a structured, temporal context for studying knowledge use and the connections 

between research and practice. This occurs because before many environmental and natural 

resource projects are implemented, the scientific basis for the action is debated and 

contested publicly, thereby creating an opportunity to study an actual event or set of 

activities not often part of educational or social programs.  

In the following section I briefly describe the current status of river restoration 

projects in the United States and the issues faced by resource managers, scientists, and the 

general public as they strive to determine what scientific or technical knowledge to use and 

how to use it.  

Restoring Rivers: Current Issues and Status of Projects  

In the United States there are over 3.6 million miles of rivers and streams (U.S. 

Environmental Protection Agency, 2000). Unfortunately, more than one-third of U.S. rivers 

are currently listed as impaired or polluted (Palmer & Allan, 2006). The causes—both 

current and historical—of the degradation are many and include modifications made to 

improve navigation, agricultural activities, forest management practices, irrigation and 

overuse of flows, mining practices, and residential development and urbanization (Roni, 

Hanson, Beechie, Pess, Pollock, & Bartley, 2005).  

In recent years there has been a dramatic increase in the number of river restoration 

projects; an estimated $14 billion has been spent on restoration projects in the U.S. since 

1990 (Bernhardt, Palmer, Allan, Lake, Alexander, Brooks et al., 2005). Factors influencing 

the increase in restoration projects include an increase in public awareness and participation 

in river management issues, enactment of environmental protection legislation, and a slow 

shift of river management policy from the historical emphasis on structural management for 

navigation, irrigation, and power to an inclusion of ecological concerns (Lowry, 2003). 

Despite the increase in restoration activity, researchers have observed that the health 

of rivers and streams continues to degrade (Palmer & Allan, 2006). While this situation—

more restoration projects yet diminishing health of rivers—may indicate that the pressures 

of degradation still exceed the rate of restoration, many in the field of river restoration see it 

as a clear indication for the need to improve practices (Bernhardt et al., 2005; Downs & 

Kondolf, 2002; Gillilan, Boyd, Hoitsma, & Kauffman, 2005; Kondolf, 1998). As Wohl et al. 
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(2005) summarize, “Despite the legal mandates, massive expenditures, and the burgeoning 

industry of aquatic and riparian restoration, river ecosystems continue to deteriorate as a 

result of human influences (Karr & Chu, 1999). Furthermore, many restoration activities 

have failed” (p. 1).  

The identification of what is problematic for river restoration projects varies, 

including (a) the lack of and need to identify a guiding image or a “dynamic ecological endpoint 

identified a priori and used to guide the restoration” (Bernhardt et al., 2005, p. 210); (b) the 

over-focus on creating habitat for single species without enough knowledge of the natural 

structure of rivers (Roni et al., 2005); (c) the lack of routine monitoring and assessment of 

restoration projects at timescales that allow for project outcomes to develop (Bernhardt et 

al., 2005; Downs & Kondolf, 2002; Kondolf, 1998); (d) the problem of setting project goals 

for an isolated section of the river, without consideration of the connection to and impact 

on the entire watershed (Wohl et al., 2005); and (e) the complexity of natural resource 

agencies’ histories and mandates coupled with the tangle of federal and state laws and 

regulations (Brunner, Steelman, Coe-Juell, Cromley, Edwards, & Tucker, 2005). 

Each issue is worthwhile in its own right; however, at the crux of all of these issues is 

the implicit goal of using the best science and technical knowledge currently available to 

make policy and project decisions. While it may seem straightforward to use the best 

available science and several U.S. laws require it in environmental and resource management 

decisions, the practice of doing so remains contested, fragmented, and incomplete (Brosnan, 

2000; Hillman & Brierley, 2005; Koehler & Blair, 2001; McDonald, Lane, Haycock, & Chalk, 

2004; Van Cleve, Simenstad, Goetz, & Mumford, 2003). The numerous stakeholder groups 

involved—academic scientists, scientists and resource managers from different state and 

federal agencies, and the general public—may have differing, even competing, ideas about 

what constitutes the best available science as well as what should be applied in the context of 

a particular project (Daniels & Walker, 2001; Hillman & Brierley, 2005; K. H. Rogers, 1998).  

 To help resolve these seemingly intractable problems, a call has been made—from 

all quarters including Congress, the White House, the National Research Council, scientific 

organizations, and special interest groups—for more external, independent science reviews 

(ISRs) to ensure that the best available science is being used in decision making. For the 

purposes of this study, I am particularly interested in the projects that have used 
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independent science review at some stage because a review provides a distinct point-of-time 

event through which to explore perceptions, understandings, or judgments about the science 

being used for particular restoration or environmental decisions from the standpoint of both 

scientists and resource managers (knowledge producers and knowledge users, to employ the 

terminology of knowledge use). Whereas many programs in social services or education 

occur without a focused debate or discussion between practitioners and researchers about 

the knowledge being employed in the design of the program, independent science review 

panels meet with agency staff, thus providing a venue in which to study these types of 

interactions. 

Peer review or independent science review is, in itself, a specialized form of 

evaluation and as such is also subject to many of the forms or pathways of use or influence 

discussed at the beginning of this chapter. For example, an independent science review could 

be used instrumentally, that is, the panel’s report would provide clear direction or 

recommendations that program staff could then act upon. Or a review could be used 

symbolically, to give weight to the course of action already determined. Additionally, a 

review could have an effect on those who participated, much as Patton first argued that 

participating in evaluations could lead to “individual changes in thinking and behavior and 

program or organizational changes in procedures and culture…as a result of the learning that 

occurs during the evaluation process” (Patton, 1997, p. 90). The following section provides a 

description of how ISR is currently employed in natural resource agencies and management 

project. 

The Role of Independent Science Review  

Peer review is an essential part of academic science. Although its specific application 

may vary among scientific disciplines or agencies, there is general agreement that it is the 

mechanism by which the quality of work—including hypothesis, research design, methods, 

data collection, analysis, and conclusions—is judged by those in the best position to know 

(peers) and who are independent and external to the work in question (Chubin & Hackett, 

1990; Office of Management and Budget, 2004; U.S. General Accounting Office, 2003). The 

peer review process can be used for a number of purposes; for example, it is used by journal 

editors to vet articles for publication, by organizations to evaluate research proposals, and 

increasingly by agencies involved in restoration or watershed management projects to ensure 
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the best available science is used in decision making.  

Peer review, of course, is not an entirely new concept or practice within natural 

resource management agencies. For example, the U.S. Army Corps of Engineers (USACE or 

the Corps) has long used some form of review, such as the Corps’ former Board of 

Engineers for Rivers and Harbors, which reviewed Corps planning studies from 1902 until it 

was terminated in 1992. There is a shift, however, to more reviews conducted by external 

and independent panels. This is driven both by the increasingly conflicted nature of natural 

resource decisions and by the Office of Management and Budget’s bulletin on peer review, 

which “establishes government-wide guidance aimed at enhancing the practice of peer 

review of government science documents” (Office of Management and Budget, 2004, p. 1).  

The form or application of the review process can vary from the establishment of 

committees or panels that operate for the duration of the project (e.g., The Comprehensive 

Everglades Restoration Program, 2004, was required by the Water Resources Development 

Act of 2000 to establish an Independent Scientific Review Panel) to the convening of a panel 

to review an issue at a particular point in a project [e.g., the National Research Council’s 

review of the conflicting biological opinions of the U.S. Fish and Wildlife Service and the 

National Marine Fisheries Service for the Klamath Project (Brunner et al., 2005)]. In a report 

that synthesized “best lessons learned” from five large-scale restoration programs—the 

Chesapeake Bay Program, the Comprehensive Everglades Restoration Plan, the California 

Bay-Delta Authority, the Gen Canyon Adaptive Management Program, and the Louisiana 

Coastal Areas Ecosystem Restoration Program—the researchers found that “all programs 

demonstrated that peer review is the best way to ensure credibility and the development and 

use of best available science” (Van Cleve et al., 2003, p. 18).  

However, independent science review is not a fool-proof panacea. Some researchers 

caution against applying or over-applying an academic model of peer review—that is so 

ubiquitous, foundational, and time-tested in the scientific community—to the applied 

context of restoration projects. Brosnan (2000) notes that in academic settings, the peer 

review process has been used in closed systems, usually within specific disciplines in the 

scientific community; however, in natural resource management projects, problems can 

occur because the issues are multidisciplinary—spanning ecological, physical, and social 

systems—and there is a lack of common culture between the different stakeholder groups, 
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including scientists and managers. As Brosnan observes, “It is heartening that all sides want 

independent peer review; it seems that everyone acknowledges that better decision making is 

needed…But there is little consensus on how to make the process succeed” (2000, p. 36). 

Other authors (see Houck, 2003; Jasanoff, 1989; Ruhl, 2004) argue that peer review 

can often play a more symbolic role, for example, as Doremus and Tarlock (2005) observe, 

“It is often hoped that requiring agencies to base their regulatory decisions on science will 

tone down intense conflicts over the allocation of scarce natural resources” (p. 5). 

Yet others propose that the use of independent science review may improve the use 

of science in project decisions primarily because the process “inadvertently creates some 

social space protected from the unremitting and unrealistic demands of full transparency” 

(Wynne, 1992, p. 752) in which scientists and agency managers can negotiate and discuss 

issues. This observation echoes Huberman’s emphasis of the social processes in knowledge 

use, as well as being supported by K. H. Rogers (2006), who envisions natural resource 

managers as the translators of information and action, taking on both the role of preparing 

the public to interact with the knowledge and convincing scientists to address appropriate 

technological issues. Figure 3 illustrates K. H. Rogers’ framework of involvement and 

connection among the various stakeholder groups.  

 

Figure 3. A framework for integrating the roles and goals of civil society, scientists, and 
service agencies (K. H. Rogers, 2006, p. 270) 
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Rogers observes that it is necessary for scientists, agencies, and the public to work 

collaboratively to “ensure equitable and sustainable collective resource use” (p. 270). He also 

notes that while scientists typically focus on and are rewarded for knowledge acquisition, it is 

necessary for scientists to shift to a “sense of ‘science in the service of society’” and view the 

diffusion of the knowledge to agencies and the public as important as the discovery of it. 

Again, while the engagement of civil society is crucial in this process of decision making, this 

study focuses on the interactions (or non-interactions) between scientists and service or 

resource managers.  

K. H. Rogers also observes that 

science is in essence a logical process of relating a ‘conceptual construct’ of the 
system under study to ‘observable phenomena’ …emphasizing that objectivity results 
from the cancellation of individual bias by the active participation of a community of 
scientists in an open-ended interrogation of nature. (p. 271) 
  

Although perhaps not the intention of all who call for or participate in independent science 

reviews in environmental decisions, the use of ISRs may be an operable strategy for bringing 

together a community of scientists—including scientists and managers from resource 

agencies—to conduct this open-ended interrogation of nature.  

Research Questions 

This study is itself an act of bridging worlds. First, as evidenced by the preceding 

paragraphs, the use of independent science review in restoration or management projects 

holds both promise and contradiction. A study of the actual process can begin to shed 

light—and more clarity—on how reviews are actually conducted, including what happens 

during and after a review process. This portion of the study is addressed by Research 

Questions 1 and 2. 

 
Research Question 1: How is the process of independent science review conducted in 

the context of an environmental or natural resource 
management project? 

 
Research Question 2: How are the results of the independent science review used in 

the environmental or natural resource projects? 
 

Second, I bridge the worlds of resource management and knowledge use by considering the 

findings from the study of independent science reviews through the lens of factors found to 
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influence knowledge use, such as interactions between so-called knowledge producers and 

knowledge users. Enhancing knowledge use through these interactions may not be an 

explicit goal of the participants of the review; however, finding out what happens when there 

are interactions can productively inform future practice. This is addressed by Research 

Question 3. 

 
Research Question 3: How does the process of independent peer review affect the 

interactions between scientist (knowledge producer) and 
resource agency staff (knowledge user)? 
a) To what extent does the process affect panelists (e.g., 

understanding of issue or focus of on-going research)? 
b) To what extent does the process affect resource agency 

staff involved (e.g., situational analysis, source of 
supporting science, or organizational considerations)? 

c) To what extent do the issues change or evolve through the 
process of the review? 

 

Finally, I bridge the worlds of resource management, knowledge use, and evaluation by 

exploring the ways that the findings from the study of the use of independent science review 

can inform a role for evaluation in the processes of knowledge use. This is addressed by 

Research Question 4. 

 
Research Question 4: How does this study of independent science review inform the 

practice of evaluation? 
 

Significance of Study 

While a few descriptions of particular cases of independent science reviews such as 

the National Research Council’s review of the Klamath Project have appeared in the 

literature, currently, most articles on independent science review are normative. Since peer 

review plays such an integral role in the general scientific community, many stakeholders 

involved—often with diverging positions on what is best—have strong convictions about 

what independent science review can accomplish in natural resource management decision 

making. A Government Accountability Office (GAO) report states that “peer review is 

considered to be the most reliable tool to ensure that quality science will prevail over social, 

economic, and political considerations in the development of a particular product or 

decision” (2003, p. 14). A clearer understanding of what is actually happening—rather that 
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what should be happening—is especially important because of the increased call from all 

quarters to use independent science review whenever science and policy intersect. The 

purpose of this study is to describe and understand (a) the process of using independent peer 

review in the complex, applied situations of natural resource management projects; (b) how 

resource managers and scientists perceive the issues addressed by independent science 

review; (c) how the process affects (if at all) the interactions between scientists and 

managers; (d) how participating in the process affects participants’ views or understandings 

of the issues or research; and (e) what happens once a review is completed. The greater 

understanding gained from this study can help to inform policy for the implementation and 

use of independent science review in natural resource management projects.  

 And, while the context of this study is the use of independent science review in 

natural resource management projects, the fundamental purpose of the study is to bring back 

to the field of program evaluation lessons from this excursion into the field of natural 

resource management. For example, even though much has been written about the need for 

evaluators to clarify the research or theories that implicitly or explicitly drive social programs 

(see Chen, 1992, 2005; Donaldson, 2003; and others), in practice the effort has become more 

reductive (establishing when and what can be measured) than investigative (determining 

whether this program is based on sound or plausible research). This study, by examining 

how and what decisions are made about the science that informs project decisions in river 

restoration projects (prior to, during, and after the review process), will underscore the 

importance of thoroughly investigating the research basis for social or educational programs. 

In addition, this study will also explore the potentially productive connections that could be 

made between the fields of knowledge use and evaluation. As one example, the findings of 

this study could elucidate a role for evaluators, or an evaluation process such as an 

independent science review, in strengthening the critical connection between research 

producers and research users. Figure 4 illustrates the focus of this research. 
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Figure 4. Diagrammatic representation of the study 

 

Overview of the Study 

This dissertation is presented in seven chapters. The review of the literature for the fields of 

river restoration, knowledge use, and evaluation use is presented in the next chapter. I 

describe the criteria for the selection of cases and participants as well as the methods used to 

conduct this study in Chapter 3. The case studies are presented in Chapters 4 and 5; cross-

case comparison and further analysis in Chapter 6; and a summary of findings, implications, 

and suggestions for future research in Chapter 7. 
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CHAPTER 2 

LITERATURE REVIEW 

 Since this study not only spans a number of fields of research, but seeks to build 

conceptual bridges between them, out of necessity this chapter reviews the pertinent 

literature in four main areas. I begin with an overview of the history and background of the 

field of river restoration and a review of existing literature on the challenges of identifying 

and utilizing the best available science in making critical resource management decisions. 

Additionally, I present a more thorough review of the role that independent science review 

plays in this context. I end this chapter with a review of the relevant literature in the fields of 

knowledge use and evaluation use. 

River Restoration: Background 

In the United States, human interaction with rivers has changed as the country itself 

has grown and changed. In the 1800s and early 1900s, the population of the new country 

expanded and began to move westward. During this period rivers were viewed—as were all 

natural resources at the time—as commodities and tools to be used for the benefit of 

humans. The U.S. Army Corps of Engineers (USACE or the Corps) was created in 1802 and 

given a Congressional mandate in 1826 to conduct surveys and projects, such as deepening 

and clearing obstructions and the construction and maintenance of locks and canals, that 

would enhance navigation and transportation for the nation’s rivers. Additionally, the Corps 

became involved with flood control, beginning with the Mississippi River Commission in 

1879, and dam construction for hydroelectric power, beginning with a dam on the upper 

Mississippi and, in 1919, the Wilson Dam on the Tennessee River (USACE, 2006). Then, as 

now, Congress approved the Corps’ activities. In the western states the focus was on 

irrigation. The Bureau of Reclamation began with the Reclamation/Newlands Act of 1902, 

which created a funding source through fees collected on the sale of public lands in 16 states 

to be used in the “examination and survey for and the construction and maintenance of 

irrigation works for the storage, diversion, and development of waters for the reclamation of 

arid and semiarid lands” (Reclamation Act/Newlands Act of 1902).  

Starting in the 1950s, public awareness began to shift, evidenced by more frequent 

protests of water projects such as the dams proposed at Echo Park in Dinosaur National 

Monument and the Glen Canyon Dam on the Colorado River (Lowry, 2003). 
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Environmental concerns, along with an increased number of competing uses for water 

resources, created at times uncomfortable changes within the Corps of Engineers and the 

Bureau of Reclamation. Reflecting on these changes, the Corps Web site states:  

Beginning in the 1960s, an increasingly urbanized, educated society focused more on 
recreation, environmental preservation, and water quality than on irrigation, 
navigation, or flood control.  Passage of the Wilderness Act (1964), the Wild and 
Scenic Rivers Act (1968), and the National Environmental Policy Act (1969) testified 
to the strength of these new interests. The focus on the environmental consequences 
of natural resource exploitation contributed to rising opposition to water projects. 
The Corps of Engineers, the nation’s largest water resources developer, received the 
brunt of the criticism. (U.S. Army Corps of Engineers, 2006) 
 
Today,  the Bureau’s mission is stated as “to manage, develop, and protect water and 

related resources in an environmentally and economically sound manner in the interest of 

the American public” (Bureau of Reclamation, 2007). In addition to the Acts mentioned on 

the Corps’ Web site, Congress passed the Endangered Species Act of 1973 and gave 

responsibility for administering it to the U.S. Fish and Wildlife Service and the National 

Marine Fisheries Service (USFWS, 2006). Many river restoration efforts are initiated or 

modified because a species has been placed on the Endangered Species List. For example, 

the U.S. Fish and Wildlife Service (USFWS)  issued a Biological Opinion (2000, amended in 

2003) that “requires, when feasible, a Spring Rise be provided for specific reaches of the 

Missouri in order to avoid destruction or adverse modification of critical habitat on the river 

and the resulting jeopardy to the Pallid Sturgeon, an endangered species” (U.S. Institute for 

Environmental Conflict Resolution, 2005). 

This focus on environmental concerns, growing from and coupled with the 

increasingly apparent degradation of habitats and water quality due to earlier management 

and development practices, gave rise to the field of river restoration. The goals of navigation, 

flood control, and irrigation, however, have not ceased: people still want to be able to use 

rivers for transport of goods, for recreational activities, and for irrigation. Therefore, river 

restoration projects often occur within complex settings of multiple agency involvement 

and/or jurisdiction (e.g., the Environmental Protection Agency, the U.S. Corps of 

Engineers, the U.S. Geological Survey, the Bureau of Reclamation, the Federal Energy 

Regulatory Commission, the Department of Natural Resources, and the U.S. Fish and 

Wildlife Service, as well as state and local agencies) and multiple and often competing ideas 
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about how best to manage or restore the river, both among agencies and between agencies 

and the public. As Daniels and Walker note,  

Natural resource decisions can appear paralyzingly complex. The range of values and 
stakeholders, the layers of laws and the reams of regulations, and the complicated 
scientific concepts all interact to create an apparently overwhelming context. But 
despite this complexity, tough and important environmental decisions must be made 
on an on-going basis. (2001, p. 266) 
 

River Restoration: Disciplinary Approaches 

Researchers have observed that river restoration is a relatively young field with a 

need for more (or more rigorous) science to inform its development (Roni et al., 2005; Wohl 

et al., 2005). In addition, the very meaning of the term restoration is widely debated. Palmer 

and Allen (2006) define river restoration as the “repairing of waterways that can no longer 

perform essential ecological and social functions such as mitigating floods, providing clean 

drinking water, removing excessive levels of nutrients and sediments before they choke 

coastal zones, and supporting fisheries and wildlife” (p. 40). Wohl et al. (2005) note that 

“restoration describes activities ranging from ‘quick fixes’ involving bank stabilization, 

fencing, or engineering fish habitat…to river-basin-scale manipulations of ecosystem process 

and biota over decades” (p. 2). Roni et al. (2005) state that restoration actually refers to 

returning “an aquatic system of habitat to its original, undisturbed state,” and most projects 

would be more suitably labeled rehabilitation, which means to “restore or improve some 

aspects of an ecosystem but not necessarily to fully restore all components” (p. 3). For the 

purposes of this study I will employ the commonly used term restoration with the 

understanding that I am referring to activities that are attempting to “recover near-natural 

levels of ecological dynamics and disturbance, within regional and anthropic constraints” 

(Jansson, Backx, Boulton, Dixon, Dudgeon, Hughes et al., 2005).  

The following two schemas provide examples of types of restoration projects and 

the processes that may be involved. First, a group of researchers created a database, called 

the National River Restoration Science Synthesis (NRRSS), of over 37,000 U.S. river and 

stream restoration projects. Based on the researchers’ analysis of the data they collected from 

these projects, the “most commonly stated goals for river restoration in the United States are 

(i) to enhance water quality, (ii) to manage riparian zones (the border or banks of a stream), 

(iii) improve in-stream habitat, (iv) for fish passage, and (v) for bank stabilization” 
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(Bernhardt et al., 2005, p. 636). Table 1 lists examples Bernhardt et al. provided for two of 

these goals and the potential modeling and restorative actions that might be undertaken. 

Table 1. River Restoration Scenarios Based on Ecosystem Amenities That Commonly 
Motivate Restoration Projects (from Wohl et al., 2005, p. 3) 
 

 
Amenity of 
Interest 

 
Key Conditions 

 
Components to Model 

 
Potential Restorative 

Actions 

Clean water � Water/sediment 
chemistry 

� Pathogen density 

� Contaminant or 
pathogen loading 

� Water/sediment 
transport 

� Clean up point-
sources of pollution 

� Alter land use in 
catchment 

Rare or 
valued biota 

� Water/sediment 
chemistry 

� Habitat structure 
� Flow regime 
� Production dynamics 
� Other nonhuman biota 

� Contaminant loading 
� Water/sediment 

transport 
� Organism- 

contaminant contact 
� Habitat requirements 

or limitations 
� Organism-flow 

interactions 
� Trophic requirements 

or limitations 
� Interactions with 

competitors, 
predators, parasites 

� Clean up contaminant 
sources 

� Alter land/water use 
in catchment 

� Reinstate natural 
habitat structure 

� Reinstate natural flow 
regime 

� Reinstate natural 
productivity 

� Stock target biota 
� Reduce biota with 

adverse effects 
 

 
Second, Beechie, Steel, Roni, and Quimby (2003) developed a model for considering 

the relationships among all the processes that can be involved in river ecosystems and 

rehabilitation efforts. This diagram (see Figure 5) illustrates the importance of understanding 

the relationships among the controls, processes, and biological responses, underscoring that 

any action for restoration or rehabilitation takes place within this highly interconnected web. 

Some examples of large-scale restoration efforts include the Chesapeake Bay 

Program, which was established to restore and protect the Bay and its tidal tributaries with 

an initial focus of improving water quality and reducing dissolved nutrients; the 

Comprehensive Everglades Restoration Plan, which was established to restore water flow—

that had been diverted through previous engineering projects— from central Florida 

through the Everglades; and the Glen Canyon Dam Adaptive Management Program, which 

was established to study and manage the effects of the dam on the downstream Colorado 

River (Van Cleve et al., 2003).  
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Figure 5. Diagram of linkages among landscape controls, habitat-forming processes, habitat 
conditions, and biological responses (Beechie et al., 2003, as modified in Roni et al., 2005, p. 7) 
 
This section reviewed the various conceptualizations of the goal of restoration as well as the 

complexity of processes, habitat conditions, and biological responses. In the next section I 

review the challenges and barriers to knowledge use in natural resource management 

projects. 

Issues and Factors Affecting Knowledge Use in Restoration or Management Projects 

Concurrent with the literature in knowledge use and evaluation use, watershed 

management and river restoration literature identifies a number of factors that can affect the 

use of science in management projects. The following statements highlight the challenges 

cited in the literature: 

� The science that is used in the field by river restoration practitioners and 
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resource managers lags behind current research (Gillilan et al., 2005; Paola, 

Foufoula-Georgiou, Dietrich, Hondzo, Mohrig, Parker et al., 2006; Wohl et al., 

2005). 

� Significant gaps in knowledge remain within and between scientific disciplines 

that inform river restoration (Ormerod, 2004; Paola et al., 2006). 

� The public is involved, but does not understand the science well enough to make 

informed decisions regarding a resource management issue or river restoration 

project (Brunner et al., 2005; National Science Board, 2004). 

� The interface among three distinct cultures—academic, resource management, 

and the public—creates communication issues that may inhibit awareness of, or 

agreement on, the best available science (Daniels & Walker, 2001; Van Cleve et 

al., 2003). 

� The organizational structures (including histories, foundational scientific 

disciplines, and evolving mandates) of the involved public agencies may inhibit 

how or what science is employed in decision making (Brunner et al., 2005; 

Lowry, 2003; National Research Council, 1992). 

� The web of local and federal laws or mandates may add complexity and/or 

prescribe what action must be taken (Koehler & Blair, 2001; National Research 

Council, 1992). 

It is worth noting that the specific challenge cited as the critical issue can depend upon one’s 

membership in a group. For example, academic scientists frequently point to the public’s 

lack of scientific literacy (National Research Council, 1992; National Science Board, 2004) 

and practitioners’ continued use of out-of-date science or practices (Kondolf, 1998; Paola et 

al., 2006); citizens express frustration with competing agencies and a distrust of science in 

general (Brunner et al., 2005; Daniels & Walker, 2001); and resource managers and 

practitioners point to academic scientists’ lack of contextual understanding (Gillilan et al., 

2005; McDonald et al., 2004). 

It is also important to note that agencies and resource managers do not operate in 

complete isolation from research scientists, and, in contrast to programs in many other 

policy areas, research is also conducted by agency staff. For example, in a review of the U.S. 

Fish and Wildlife Service’s policies and practices, the U.S. Government Accountability 
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Office (formerly the U.S. General Accounting Office) found: 

In making listing [for the Endangered Species Act] and critical habitat decisions, the 
Service consults with experts both inside and outside the federal government and 
considers studies or other data from federal and state agencies, other stakeholders, 
and the general public…. In addition, the Service also has a policy to ask at least 
three independent scientific experts in a relevant field to “peer review” proposed 
decisions to list species or designate critical habitat to help ensure that decisions are 
based on the best available science. (U.S. General Accounting Office, 2003) 
 
However, the fact that agencies conduct their own scientific investigations may 

actually fuel the call for more independent review because agency science is seen as different 

from “basic” research science. Jasanoff observes that in conducting science, agencies are not 

only “accountable to a number of non-scientific watchdogs [such as] Congress, the media, 

the courts, and the interested public,” but are also constrained by time and must “meet 

policy needs under constant pressure to deliver results quickly” (1990, p. 78). In these 

aspects agency science is much like the practice of evaluation: investigations are undertaken 

to address specific questions (driven by agency or client need or request) with limited 

resources and strong constraints of time. Jasanoff concludes that the contextual and 

procedural difference between agency science and research science  

helps to explain why the standards by which agency experts judge the acceptability of 
science may diverge from those used by research scientists. Such discrepancies, in 
turn, open the door to disputes among regulators, industry, and the scientific 
community about the validity of work done for purposes of supporting policy. (1990, 
p. 79) 
 
Ultimately, river restoration projects require that these stakeholder groups move 

toward consensus regarding the application of scientific and technical knowledge. This in 

itself can be challenging; however, as described above, each group also reports underlying 

assumptions about what the other groups know or do not know. These assumptions, 

whether tested or not, can affect actions and decisions, including what and how scientific or 

technical knowledge is presented or used.  

The following sections discuss the literature on the differing levels of knowledge and 

use and the organizational structures and social contexts of projects.  

Differences in Knowledge and Use Across Stakeholder Groups 

This section focuses on differences—both perceived and actual—across stakeholder 

groups. First I present examples from the literature about the delay in use of most current 
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science. Next, I explore differences between and within the scientific disciplines involved. In 

the last sub-section I discuss the perceived lack of public understanding of science to 

provide a complete description of the context. 

Delay in Use of Current Science by Resource Managers.  Most agree that more 

research is needed in many areas of river restoration, especially in the area of interdisciplinary 

research (Ormerod, 2004; Paola et al., 2006). However, some researchers and advocacy 

groups also note that the science used by practitioners and resource managers is of poor 

quality or is out-of-date because knowledge use has been hampered by the bureaucracy of 

public agencies. For example, the American Rivers organization takes the U.S. Army Corps 

of Engineers to task, stating that the Corps’ “method of calculating costs and benefits 

encourages the construction of economically questionable and environmentally destructive 

projects. The current cost-benefit test—established by the Flood Control Act of 1936—

suffers from several flaws, including the exclusion of the benefits of natural rivers and 

floodplains from the agency’s cost-benefit analysis, and ignores the costs of projects which 

destroy river and floodplain habitat” (American Rivers, 2007). In other cases, a stakeholder 

group may question the quality of the science used, to the point of calling it “junk science,” 

because it does not support a particular course of action preferred by that group (Brosnan, 

2000; Brunner et al., 2005). 

 Looking beyond agency politics and policies that may delay the infusion of current 

science into practice, still other researchers are concerned that many river restoration 

practitioners continue to use a classification system in designing restoration projects. For 

example, Kondolf asserts that: 

To rely only on such a classification-based approach for project design can be viewed 
as a ‘cookbook’ approach. It does not yield fundamental information on how the 
river functions geomorphologically and ecologically, and what are the underlying 
causes of the present (degraded) river condition. These insights are needed as a basis 
for selecting restoration objectives and techniques. Nonetheless, a cookbook 
approach has exerted a strong attraction upon many non-geomorphologists, many of 
whom understand that geomorphology is important but have been frustrated by its 
complexity. (1998, p. 41) 
 
Researchers working in the experimental and predictive models of river restoration 

find this dependence on descriptive, analogous observations and classifications out-of-step 

with current knowledge and a cause of project failure (Kondolf, 1998; Paola et al., 2006; 
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Wilcock, 1997). However, it is difficult to fully ascertain if the failure of projects is due to the 

use of such classification schemes or if there are other factors that may affect project 

success, given there is so little consistent monitoring conducted on most of the restoration 

projects in the United States (Bernhardt et al., 2005). 

 Others have noted that restoration projects may, through the necessary process of 

balancing biophysical perspectives with social and economic perspectives, choose goals that 

diverge from current science. These researchers argue that rather than using the most 

current science, restoration projects at times must use the most appropriate science, noting 

that “practical limitations are likely to remain the dominant influence upon the nature and 

scope of river restoration projects” (McDonald et al., 2004, p. 257; see also Daniels & 

Walker, 2001). 

 Several implicit assumptions underlie the discussions about practitioners using out-

of-date science, including (1) there is a clear and direct match between the problems that 

exist in restoration projects and the solutions that current science can provide, (2) the 

exchange of knowledge flows predominately from academic researchers to practitioners, and 

(3) the practice in the field is static, that is, practitioners do not learn or adapt their practice 

based on their experiences. Sarewitz (2004), director of the Consortium for Science, Policy, 

and Outcomes, observes that the first assumption is based on the idea that all problems are 

technical and that more research will reduce “our incomplete and imperfect knowledge of 

current conditions…and future consequences of these conditions.” However, he points out 

that more research can often illuminate additional complexities or “highlight the differences 

between competing disciplinary perspectives, and thus expand the realm of what is known to 

be unknown” (p. 396).  

Knowledge Within and Between Disciplines. As discussed in the section on 

historical background, for a number of years issues around rivers were addressed primarily 

from an engineering point of view: how best to maintain navigable channels, how best to 

build dams for hydroelectricity, and how best to structure irrigation systems. Increasing 

environmental concerns, the establishment of the Environmental Protection Agency, and 

the passage of laws such as the Clean Water Act created the need for additional avenues of 

inquiry, including biochemical and ecological sciences. Additionally, even though many 

efforts continue to be single-focused, over the past 20 years there has been a call for more 
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holistic and integrated approaches based on watershed or ecosystem assessments (Roni, 

2005). Both of these factors—the shift to including more than hydrology and engineering in 

restoration efforts and the need for integrated, holistic approaches—require an 

interdisciplinary approach. However, based on a review of current literature on river 

restoration, Ormerod found that interdisciplinary collaboration is still in a nascent stage for 

river restoration research, noting that: 

Published examples of interdisciplinary collaboration are still too rare – paradoxically 
so for a subject of such cross-disciplinary interest. In consequence, those involved in 
restoration sometimes imply that the focus is too biological (Champoux, Biron, & 
Roy, 2003), not biological enough (Moerke & Lamberti, 2003), too 
geomorphological (Bond & Lake, 2003) or not geomorphological enough (Clark, 
Bruce-Burgess, & Warton, 2003; Sear, 1994). (Ormerod, 2004, p. 546) 
 

Ormerod also points out that research has supported the position that a failure to 

understand geomorphological constraints can lead to a failure of restoration efforts (see 

Kondolf, Smeltzer, & Railsback, 2001); however, research has also shown that restoration 

focused on physical and chemical issues alone will not necessarily engender ecological 

recovery (Bradley & Ormerod, 2002; Moerke & Lamberti, 2003; Pretty, Harrison, Shepherd, 

Smith, Hildrew, & Hey, 2003).  

While this study does not directly investigate public engagement or interaction in the 

review process, I present the following discussion to provide a complete description of the 

context of the situation. 

Public Knowledge and Understanding of Science. According to the often-cited 

2001 Survey of Public Attitudes Toward and Understanding of Science and Technology 

conducted by the National Science Foundation (NSF), scientific literacy is low in the United 

States (National Science Board, 2004). NSF defines scientific literacy as “knowing basic facts 

and concepts about science and having an understanding of how science works, …[that is], 

understanding how ideas are investigated and analyzed” (p. 15). This report, as well as 

others, stresses the importance of scientific literacy in order for citizens to understand and 

evaluate information and to fully participate in the political process (Augustine, 1998; 

Kennedy, 2001; Ramaley, 2003). 

While scientific literacy is important and calls to improve science and technology 

education nearly universal, some researchers find the issue more complex than simply the 

lack of knowledge and comprehension on the part of the public. Yearley (2005) took a closer 
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look at the survey used in the study and challenge the NSF’s conclusions. The survey 

consisted of a number of sections, including a section to test content knowledge, a section to 

ascertain understanding of the scientific process, and a section to determine respondents’ 

attitudes towards science and technology. The content section consisted of 13 questions 

designed to test basic science knowledge; on average respondents correctly answered 8.2 

questions. Table 2 provides the list of questions.  

Table 2. Questions Asked in the 2001 National Science Foundation Survey of Public 
Attitudes Toward and Understanding of Science and Technology  
(National Science Board, 2004, p. 16) 
 

Question 
Percent Correctly 
Answered 

The oxygen we breathe comes from plants. (True/False) 89% 
The center of the Earth is very hot. (True/False). 80% 
The continents on which we live have been moving their location 
for millions of years and will continue to move in the future. 
(True/False) 

79% 

All radioactivity is man-made. (True/False) 78% 
Does the Earth go around the Sun, or does the Sun go around 
the Earth? 

77% 

It is the father’s gene which decides whether the baby is a boy or 
a girl. (True/False) 

64% 

Radioactive milk can be made safe by boiling it. (True/False) 64% 
How long does it take for the Earth to go around the Sun? 55% 
Human beings, as we know them today, developed from earlier 
species of animals. (True/False) 

53% 

Antibiotics kill viruses as well as bacteria. (True/False) 51% 
Electrons are smaller than atoms. (True/False) 46% 
Lasers work by focusing sound waves. (True/False) 44% 

 

Yearley (2005) wonders how knowing these discrete facts translates to participating in public 

discourse. For example, does it indicate that the respondents who answered correctly would 

be more able to comprehend and weigh the scientific information involved in a resource 

management decision? As Wynne (1995) notes, “There are important differences of meaning 

between public ‘understanding’ of science-in-general and of science-in-particular” (p. 63). 

Critics of the survey also take issue with its true/false design because it “plays down the 

extent to which publicly important science may be uncertain or ambiguous” (Yearley, 2005, 

p. 119). 
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Based on the responses to the section of the 2001 NSF survey that queried 

respondents’ understanding of the scientific process, including concepts such as “testing, 

experimentation, or rigorous, systematic comparison” (National Science Board, 2004, p. 16), 

nearly two-thirds of the adult American population did not have a clear understanding of the 

scientific process. This finding may have more applicability in the arena of river restoration 

and resource management decisions, especially as more projects attempt to employ adaptive 

management, which is based on an experimental model. For example, in 2005, farmers living 

in the floodplains of the Missouri River who were concerned about flooding due to the U.S. 

Army Corps of Engineers’ plan to introduce manmade “spring rises” attended public 

meetings with buttons that read “My Farm is NOT your Laboratory”(Coalition to Protect 

the Missouri River, 2005). The question Yearley (2005) asks—about a comparable 

situation—is whether this sort of reaction is due to a lack of knowledge or to the public’s 

lack of trust in science and scientific institutions, pointing out that more knowledge will not 

necessarily translate into a greater trust in science. Additionally, Daniels and Walker note that 

a strong “conflict industry” now exists, observing that “the political and legal landscape 

around natural resource management is populated by a number of advocacy organizations 

whose roles are to fight for the preferred outcome of some constituency” (2001, p. 44). Such 

advocacy groups have become skilled at using—or misusing—information. Randy Asbury, 

director of Coalition to Protect the Missouri River, which spearheaded the farmers’ protest, 

portrayed the spring rises on the Missouri River as the “haphazard nature of this experiment-

driven river management” (Coalition to Protect the Missouri River, 2005). However, those 

responsible for the management of the river would characterize it as a controlled 

investigation and not at all haphazard (see Quist, Boelter, Lovato, Korfanta, Bergman, Latka 

et al., 2004). 

One particular topic area regarding scientific literacy that has received attention has 

been the perception that policy makers and the public do not understand uncertainty, either 

at all or at least not in the same way that scientists do. Van Cleve et al. (2003) observe that 

“scientists are trained to work with uncertainty and confidence intervals or probability 

statements to describe levels of uncertainty. To policy makers uncertainty often translates to 

risk, which in the political arena is to be avoided at all costs” (p. 19).  

It may be tempting to conclude that a more knowledgeable public would lead to 
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fewer conflict-ridden resource management decisions with better outcomes. There are a 

great many benefits to a more educated public; however, reaching easy consensus may not 

be one of them. Findings from European and American surveys of science knowledge and 

attitudes indicate that respondents (and countries) that tended to be most scientifically 

literate were not necessarily the most accepting of science and technology (Evans & Durant, 

1995; Yearley, 2005). Yearley observes that “it seems that knowledgeable citizens may 

become discriminating consumers of scientific expertise” (2005, p. 118). Ramaley cautions 

against assuming that all that is needed to improve the public’s understanding is a “simple 

faithful transmission of knowledge from scientists to the rest of the public.” Instead, she 

calls for a “shared and mutually beneficial interaction or engagement” (2003, p. 231). 

The involvement of the public is increasingly pivotal in this process; however, based 

on my interest in studying how evaluation can play a role in the process of knowledge use, 

this study will focus primarily on the interactions between scientists and resource managers 

as well as how the process of independent science review affects that interaction and what 

happens in the project after the review has been completed. 

Organizational Structures and Social Contexts of River Restoration Projects 

 As evidenced in both the knowledge use and evaluation use literature, organizational 

structures and social contexts can have a major influence on the use of knowledge. The 

following sections examine these influences within the context of natural resource 

management, specifically the differences in histories, mandates, and scientific focus among 

agencies; the web of local and federal laws; and the differing cultures and social contexts of 

the involved stakeholder groups. While a peer review process cannot be expected to directly 

reconcile issues that arise in these areas, it is important to understand the organizational and 

legal milieu of restoration projects as those factors may be the final determinants of the 

course of action. 

Differences in Histories, Mandates, and Scientific Disciplines. As discussed in 

the section on the history of the field of river restoration, several state and federal public 

agencies can have jurisdiction over specific aspects within a single restoration project. With 

the changing policies and layered mandates, the historical organizational structures and 

foundational scientific disciplines of agencies can sometimes work at cross purposes. 
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The U.S. Army Corps of Engineers is an agency that has experienced great change in the last 

50 years. The Chair of the National Research Council Coordinating Committee for a four-

panel assessment of the U.S. Army Corps of Engineers’ analysis and peer review for project 

planning, Leonard Shabman, observed,  

In the early 1800s the U.S. Congress first asked the U.S. Army Corps of Engineers 
(which was created in 1775) to improve navigation on our waterways…Today we 
share in the benefits of those works: a reliable water transportation network, harbors 
that help link our economy to global markets, previously flood-prone land that is 
productive for urban and agricultural uses, hydroelectric power, and widely-used 
recreational facilities. Now, at the beginning of the twenty-first century, the Corps 
program is under intense scrutiny. Traditional constituencies press the Corps to 
complete projects that have been planned for many years and campaign for new 
projects to serve traditional flood control and navigation purposes. At the same time, 
environmental and taxpayer groups express concerns about these projects in 
Congress and in the courts. (National Research Council, 2002, p. vii) 

 
In the report, the panel commented on the changing nature of projects, noting that  

there is today a call for more interdisciplinary approaches that include environmental 
and social scientists at all stages of planning and evaluation cycles, as well as for the 
input of citizens and other stakeholders. The engineering expertise that once served 
the Corps well does not, in itself, appear to be fully adequate for resolving many of 
the nation’s contemporary water resources problems (National Research Council, 
2002, p. 30).  

 
However, funding and mandates for the Corps are under the jurisdiction of Congress, which 

has been less inclined to change the status quo. As a result, what may seem like recalcitrance 

in terms of the Corps continuing with certain methods and practices may in fact be a 

survival tactic for maintaining a level of federal funding (Lowry, 2003). 

Web of Local and Federal Laws. The South Florida Water Management District 

(SFWMD) and the U.S. Army Corps of Engineers are the lead agencies in the effort to 

restore the Florida Everglades. The SFWMD Web site reports the mandated environmental 

restoration efforts for the Everglades based on the current acts, laws, statues, and 

agreements. (Table 3 lists those currently mandated.) Certainly, not all restoration projects 

are as complex as the Comprehensive Everglades Restoration Plan; however, most efforts 

must attend to the mandates of some laws, regulations, or statues.  
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Table 3. Mandated Environmental Restoration Efforts for the Comprehensive Everglades 
Restoration Plan (South Florida Water Management District, 2006). 
 

Mandate Title Enacted by: Acts, Laws, Statutes, 
Agreements, and Permits 

Comprehensive Everglades Restoration Plan A federal law passed as part of the 2000 
Water Resources Development Act (P.L. 
106-541) 

Stormwater Treatment Areas Construction mandated by the 1994 
Everglades Forever Act (Florida Statues, 
Chapter 373.4592) 

Kissimmee River Restoration 1992 Water Resources Development Act 
(P.L. 102-580) 

Best Management Practices 1994 Everglades Forever Act (Florida 
Statues, Chapter 373.4592) and 1991 Marjory 
Stoneman Douglas Everglades Protection 
Act (Florida Statues, Chapter 373.4572) 

Surface Water Improvement and Management: 1987, Florida Statues, Chapter 373.451-
373.4592 

Lake Okeechobee Protection Program Florida Statues Chapter 373.4595 
Minimum Flows and Levels  
(“Flow or level of ground or surface water at 
which further withdrawals of water would be 
significantly harmful to the water resources or 
ecology of the area.”) 

Florida Water Resources Act (Florida Statues 
373.042(1)(2)&(b) 
 

Total Maximum Daily Load 
(“A calculation of the maximum amount of 
pollutant that a water body can receive and still 
meet water quality standards.”) 

U.S. Environmental Protection Agency’s 
Water Quality Planning and Management 
Regulation (40 CRF Part 130) 
 

Pollutant Load Reduction Goal Florida Administrative Code, Chapter 62-40, 
432(3)(b) 
 

Settlement Agreement 
(Establishes “interim and long-term total 
phosphorus concentration limits for the 
Loxahatchee National Wildlife Refuge and the 
Everglades National Park.”) 

1991 Settlement, Agreement & Consent 
Decree, USA v. SFWMD, 88-1886-CIV-
HOEVELER 
 

Clean Water Act 1977 amendment to the Federal Water 
Pollution Control Act of 1972 
 

Endangered Species Act of 1973 A federal law 

 

As noted previously, a number of restoration projects or components of projects are 

initiated because a species has been placed on the Endangered Species Act. Such was the 

case for the Klamath Basin in Oregon and California, for which two species of sucker and 

one of coho salmon were listed as endangered (Brunner et al., 2005), and for the Missouri 
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River, for which the pallid sturgeon was listed as endangered (U.S. Army Corps of 

Engineers, 2005) While independent peer review may not have the ability to affect 

organizational structures or the layers of mandates and laws directly, it is valuable to have 

those aspects of the context in mind when studying the effectiveness of the strategy of 

review. 

Interface Among Cultures.  The worlds of academic science, resource 

management agencies, and the communities along any river or stream are comprised of 

distinct cultures. Communication and mutual understanding are increasingly important 

because these cultures are not operating as independently of each other as they once did. In 

the past, public participation in land and water management decisions tended only to occur 

via three specific activities conducted by government agencies: (1) notification, which was 

conducted via newsletters and official publications and included information about the 

decision process underway; (2) issue surfacing, which involved polling members of the public 

regarding interests and concerns; and (3) comment on draft decisions, which often were handled 

via public meetings, hearings, or submission of letters (Daniels & Walker, 2001). A number 

of authors have documented public dissatisfaction with this limited, one-way interaction 

(Blahna & Yonts-Shepard, 1989; Dixon, 1993; Force & Williams, 1989; as cited in Daniels & 

Walker, 2001).  

Due in part to the increase in conflicts and litigation, agencies are moving to a more 

inclusive, social-learning type of involvement through adaptive management and 

collaborative learning practices (Daniels & Walker, 2001). Ideally, the purpose of this type of 

involvement is not to make a decision for the public, but instead to help the “public 

deliberate over the decisions that need to be made” (Reich, 1985, p. 1637). 

However, in reviewing literature and case studies on restoration projects in North 

America, Europe, Asia, and Australia, Hillman and Brierley found that  “poor 

communication and mutual understanding between scientists, managers, practitioners, and 

the broader community is a recurring theme that both creates and exacerbates these tensions 

[between conflicting priorities for rehabilitation and community values]” (2005, p. 51). Roger 

notes that when new knowledge is being exchanged between individuals, “the change agent 

is more technically competent than his or her clients. This difference frequently leads to 

ineffective communication as the participants do not talk the same language” (E. M. Rogers, 
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2003, p. 19). Van Cleve et al. (2003) also cite the importance of and challenges to clear 

communication between scientists and decision makers, noting that the “need for translation 

between science and policy is often quite real as the disciplines have differing world views, 

peer-pressures, reward systems, and specialized speech and jargon” (p. 19). 

 Many stakeholders support the use of independent science review as a strategy not 

only to directly improve the use of best available science in management projects, but also as 

an attempt to ameliorate the many additional challenges describe above. In the next section, 

I discuss the historical role of independent science review and review these often conflicting 

expectations for ISRs in watershed (or other resource management) projects. 

Use of Independent Science Review in Management Projects 

As noted in Chapter 1, independent science review or peer review holds a central, 

critical role in the science world. It is used in a variety of settings, from editorial peer review 

for journal submissions to review of research grant proposals. While there are variances 

between types of reviews and institutions, in general, the five steps that are involved in 

conducting a peer review process include: 

1) selecting what will be reviewed;  
2) defining objectives of the peer review and selecting specific review criteria;  
3) selecting members for the peer review panel; 
4) providing peer reviewers with appropriate materials and supports, including a 

“focused charge that describes the purpose of the peer review and the review 
criteria;” and  

5) using peer review results in decision making. (National Research Council, 1998, 
p. 18) 

 
The last step can prove problematic as Jasanoff (1990) observes that “the ultimate 

decisionmaker, whether government official or journal editor, is seldom bound to follow the 

reviewers’ recommendations exactly” (p. 64). 

 Given the long-standing, ubiquitous, and honored nature of peer review, the promise 

of its successful application in natural resource management may seem quite reasonable and 

straightforward. Meffe et al. (1998) identify seven goals for an independent science review, 

concluding that it can ensure that  

1) the best available scientific knowledge is brought into the decision- or policy-
making process;  

2) the influences of bias and special interests are minimized;  
3) science is separated clearly from nonscientific issues;  
4) decisions or policies are achieved in an open and transparent manner;  
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5) all relevant information is considered and evaluated;  
6) all conclusions drawn are consistent with the available scientific information, and 

assumptions are made explicit; and  
7) the risks associated with different interpretations of data or alternative 

management decisions are articulated. (p. 268)  
 

However, other authors find that a tall order for a panel that may only meet for a half-a-

dozen times and/or that must complete the review in a very short period of time. Hecht and 

Parkin (2001) recommend a judicious application of peer review, and when it is used, to 

direct specific questions to each reviewer’s expertise and to provide clear guidelines 

regarding regulatory information standards. 

 Taking a slightly different view, Ruhl argues that the benefits of peer review will 

more likely be seen in institutional changes rather than in changes in specific projects or 

decisions. He proposes that “the prospect of peer review will inherently lead agencies 

incrementally to improve the quality, objectivity, utility, and integrity of their work” (2004, p. 

19). 

 Due to the increased call for ISRs, there are reportedly more organizations beginning 

to provide services for conducting external, independent reviews. However, an extensive 

search revealed only two such organizations, in addition to the National Research Council 

and some scientific societies, that were currently established enough to have been cited in 

the literature. One is the Center for Independent Experts (CIE), which was instituted by 

NOAA’s National Marine Fisheries Service (NOAA Fisheries) in 1998. CIE operates under 

a contract with the University of Miami and maintains independent control over the 

selection of reviewers. NOAA Fisheries selects which projects to review and the scope or 

statement of work is determined in conjunction with CIE. The reviews conducted by CIE 

usually are completed within two to four months and include both on-site and 

correspondence reviews. Each reviewer produces an individual report. CIE notes that 

Sometimes CIE reviewers also contribute to panel reports, though these are not 
considered CIE products. In a few recent projects, one of the reviewers, typically a 
panel chair, has provided a summary report, which consolidates the views of each 
individual report. This is not developed as a consensus document, since there has 
been no process for reaching consensus. (Brown, Shivlani, Die, Sampson, & Ting, 
2006, p. 593) 
 

A few other points of interest about how CIE operates include the following: 72% of the 

reviewers selected by CIE are from outside the United States in order to avoid conflict of 
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interest; there is “no requirement for the agency [NOAA] to accept or act on the 

recommendations provided by CIE reviews” (p. 592); and CIE and NOAA have not 

established a way to evaluate or provide feedback regarding the quality or relevance of the 

reviews. However, overall, CIE reports being successful, noting that “Where the science has 

been of high quality, the CIE’s reviews have generally provided independent 

confirmation…Where reviewers have identified shortcomings, their recommendations have 

often provided valuable guidance for improvements” (Brown et al., 2006, p. 599). 

 The second organization that provides external, independent reviews is the 

Sustainable Ecosystems Institute (SEI), which was founded as a nonprofit organization in 

1992. SEI is staffed by scientists and provides both research and scientific review. SEI also 

conducts both on-site, panel reviews and document or correspondence reviews. Since 2000, 

SEI has conducted 21 review panels for a variety of clients including private, state, and 

federal organizations. SEI works with clients or agencies to clarify issues to address and the 

scope of work. Like the Center for Independent Experts, SEI maintains control of the 

selection of reviewers. In addition, SEI and agencies who have used their services have 

reported positive results (Sustainable Ecosystems Institute, 2000). Based on a number of 

criteria, which are discussed in Chapter 3, I selected SEI and three of the reviews they 

conducted for this study. 

 For all the promise of independent peer review, there have been cases cited as 

examples of either the misapplication or failure of the review process. For example, in the 

Klamath Basin Water Crisis in 2002, a committee of the National Research Council was 

asked to assess the biological opinions of the Fish and Wildlife Service and the National 

Marine Fisheries Service. Their interim report stated that there was no “clear scientific or 

technical support” for the most contested portions of the two biological opinions. Brunner 

et al. (2005) argue that this position only highlighted scientific uncertainty and “did more to 

reinforce existing positions on the issue than to change them” (p. 8). However, Ruhl (2004) 

argues that the Klamath example indicated that the “agencies, while perhaps exercising 

sound professional judgment in their biological opinions, did not produce a decision that 

passed what happened to be a particularly rigorous peer review” (p. 25). Doremus and 

Tarlock (2005) offer yet another analysis of the Klamath review by observing that the review 

did little to change the course of events because, in effect, agencies had used this process of 
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“sound science” to dodge the substantial, non-science-based conflicts that had to be 

resolved. Given that one case could produce so many different conclusions about what 

happened provides a warrant for conducting a study that looks systematically at the ISR 

process as it is being used in natural resource management decisions. 

The next section returns to the literature in the general field of knowledge or 

research use to identify similarities, differences, and perhaps solutions to the issues facing 

knowledge use in resource management projects.  

Knowledge Use Research 

Different fields of research favor various terms, which have evolved over time, to 

describe the process by which knowledge is used or put into practice: knowledge use, 

research utilization, technology transfer, or diffusion of innovation. The choice of 

terminology reflects a conceptualization of how the knowledge moves from producer to 

user. For example, Rogers, who has contributed to this field for over four decades, defines 

diffusion of innovation as the “process by which an innovation is communicated through certain 

channels over time among the members of a social system. It is a special type of 

communication, in that the messages are concerned with new ideas” (E. M. Rogers, 2003, p. 

5). This description indicates a mostly linear movement from producer to user resulting in a 

spreading out of the knowledge. Given this model of change, it is not surprising that much 

of the early research focused on the process of individual adoption of new ideas, practices, 

or objects as well as the characteristics of the adopter. 

Wejnert (2002), after reviewing the literature on diffusion, groups the variables that 

affect diffusion into three main clusters, which she identifies as: 1) characteristics of the 

innovation (public versus private consequences and assessment of risks associated with 

adoption); 2) characteristics of the actors such as the entity involved (individual, 

organizational, or national), familiarity with the knowledge/innovation, socioeconomic 

status, position in the social network, and personal characteristics; and 3) characteristics of 

the environmental context such as geography, culture, and politics. See Table 4 for a 

comparison of Rogers’ (2003) and Wejnert’s (2002) individual characteristics of adopters. 

Note that Rogers’ use of the term “opinion leader” refers to a person’s ability to influence 

other people’s opinions or behaviors. In contrast to the characteristics listed in the table, 

Rogers’ list of characteristics of laggards or late adopters includes suspicious of innovations, 
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holds no opinion leadership, isolated, and has limited access to resources. 

Table 4: Individual Characteristics Identified in Knowledge Use 
 

Rogers’ Characteristics of Innovators or  
Early Adopters 

Wejnert’s Characteristics that  
Enhance Adoption 

Ability to understand and apply technical 
knowledge 
Ability to cope with uncertainty about 
innovation 

More familiarity with innovation (or closer fit 
with what is currently known) 

Greatest degree of opinion leadership High social or economic status 
Integrated part of local social system Social network closeness and higher 

frequency of interactions 
Serve as role model; respected by peers High perception of similarity with other 

members of social group 
Successful Control of resources (adopt innovation first 

and then impose on others) 

 

However, in addition to individual characteristics, Wejnert expands her scope of 

factors to include organizational and contextual factors. Walter, Nutley, Percy-Smith, 

McNeish, and Frost (2004) also move from the individual-focused models of knowledge use 

to consider the factors of organizational culture that affect use. Based on current social 

service activities in the United Kingdom, Walter et al. develop three models—research-based 

practitioner model, embedded research model, and organizational excellence model—to 

“encapsulate what is happening on the ground to promote research use in social care” (p. 

26). They note that they “constructed the models as ways of understanding the processes 

and relationships currently involved in promoting research use in social care.” See Table 5 

for a comparison of their three models along with characteristics identified in Wejnert’s 

review of the literature. 
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Table 5: Organizational Characteristics Identified in Knowledge Use 
 

Organizational Characteristics 

Research-based 
Practitioner 
Model1 

Embedded Research 
Model1 

Organizational 
Excellence Model1 

Organizational 
Characteristics2 

Individual 
practitioners’ 
responsibility to 
keep up with 
research and ensure 
that it is used 

Responsibility for 
ensuring research use 
lies with policy makers 
and service delivery 
managers 

Successful research use 
rests with delivery 
organizations: their 
leadership, 
management, and 
organization 

Strength of 
professional 
organizations 
networks influence 
adoption  

Access, appraise, and 
apply research 

Embed research in the 
system by standards, 
policies, procedures, 
and tools 

Research use is 
supported by 
developing an 
organizational culture 
that is research-minded 

Density of adopters in 
organization affects 
rate of adoption 
(however, varies over 
time) 

Practitioners have 
high levels of 
professional 
autonomy to change 
practice based on 
research 

Funding, performance 
management, and 
regulatory regimes are 
used to encourage the 
use of research-based 
guidance and tools 

Partnerships with local 
universities and 
intermediary 
organizations are used 
to facilitate both the 
creation and use of 
research knowledge. 

Similarity (or structural 
equivalence in a 
network) between 
organizations is 
predictive 

1From Walter et al. (2004, p. 26) 
2From Wejnert (2002) 
 

Alternatively, Davies, Nutley, and Walter (2005)—building on the work of Weiss 

(1982), Lavis, Ross, McLeaod, and Gildiner (2003), and Huberman (1994)—identify six 

models of research use: 

1) Classic, knowledge-driven model: a linear view that research findings may be 

communicated to impel action; 

2) Problem-solving, policy-driven model: a second linear view that begins with 

the end-users of research and the problems they face before tracking back in 

search of useful findings; 

3) Interactive model: a process modeled as a set of non-linear and less predictable 

interactions between researchers and users with research impact happening 

through complex social processes of “sustained interactivity”; 

4) Enlightenment model: a model that eschews the notion that research impacts 

are simple and instrumental in effect; instead, research is seen to impact through 

the gradual sedimentation of insight, theories, concepts, and perspectives; 
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5) Political model: research findings are seen as ammunition in adversarial systems 

of decision making; 

6) Tactical model: a model where research becomes a resource to be drawn on 

whenever there is pressure for action on complex public issues, and may be used 

not just to bolster decision making but also to stall and deflect pressure for 

action. (Davis, Nutley, & Walter, 2005, p. 12) 

Other configurations of the factors involved in knowledge use include Huberman’s 

five factors “that have been shown in several studies…to affect the use of research findings 

by nonresearchers” (1994, p. 21). Those factors include (1) context of the researcher and 

research, (2) context of the user, (3) mechanisms for linking producers and users, (4) 

predictors of local use, and (5) level of dissemination effort. Seashore (2006) focuses on the 

non-linear and non-rational aspects of policy making that affect knowledge use and argues 

for the need to integrate three perspectives—the technical policy, the political, and the 

practitioner—to more clearly analyze and understand how knowledge is used in policy 

decisions.  

In somewhat differing degrees, each of these categorizations addresses characteristics 

of individuals and organizations, contextual factors, and the connections or linkages between 

research producers and research users. As Cousins and Simon observe: 

Recent studies have shown that strong links between academics and practitioners in 
research activities are propitious for a variety of reasons. Both communities stand to 
benefit from enhanced connections through such gains as more efficient use of 
research resources; improved, more responsive research methodologies; and 
enhanced utilization of research data. (1996, p. 199) 

 
While many of these authors agree that such interactions are ideal, how to make them 

happen more frequently or how to measure the successes or challenges are not as clearly 

addressed. The next two sections explore what insights the field of evaluation might add to 

this situation. First, I review the literature on evaluation use and then I review a new sub-

field in evaluation: systems thinking.  

Evaluation Use Research 

In the field of evaluation, the study of use fully emerged in the 1970s (Henry & 

Mark, 2003). Patton observed that “by the late 1970s, it was becoming clear that greater 

methodological rigor was not solving the [evaluation] use problem. Program staff and 
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funders were becoming openly skeptical about spending scarce funds on evaluations they 

couldn’t understand and/or found irrelevant” (Patton, 1997, p. 16). As noted in Chapter 1, 

non-use led to the development of frameworks to further the field’s understanding of 

evaluation use, non-use, and even misuse. Table 6 outlines the generally accepted, 

fundamental taxonomy of evaluation use developed from the work of leading evaluators 

from the 1970’s to 1990’s (see Henry & Mark, 2003; King & Pechman, 1984; Weiss, 1982). 

Looking at this table, one could surmise that the desire for use and the process of use itself is 

quite straightforward; however, the topic has generated strong debate. Some authors argue 

that process use should not be another category equal to instrumental, conceptual, and 

symbolic. Instead, they see process and findings as two spheres in which the three types of 

use occur (Alkin & Taut, 2003). Others see conceptual use as too diffuse and indistinct to be 

considered actual use, seeing it as a “settling” for some type of use when instrumental use is 

not visible (Mark, 2006).  

Table 6. Taxonomy of Evaluation Use  
 

Use Description 

Instrumental Direct action occurs as a result of the evaluation findings 

Conceptual 
New knowledge or understanding occurs (e.g., about the program, 
participants) based on the evaluation findings 

Process 
New knowledge or understanding occurs because of involvement with the 
process of evaluation 

Symbolic 
Evaluation is used to rationalize action or shore up pre-determined 
positions 

 

More recently, there has been a shift in the discussions and research from use to 

influence.  Kirkhart (2000) argues that use is no longer a concept complete enough to contain 

all the possible avenues and effects of evaluation and suggests influence as a more 

appropriate conceptual basis for understanding evaluation use. Henry and Mark (2003) agree 

and contend that such a shift is necessary for a more nuanced and complete understanding 

about what effects an evaluation might have and to elucidate both the levels at which change 

can occur (individual, interpersonal, and collective) and the intermediate stages through 

which change may progress. Again, these propositions are not without debate in the field. 

Alkin and Taut (2003) do not agree with Kirkhart “that a shift in terminology from use to 
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influence is necessary to more accurately express the process vs. results distinction… In fact, 

we would assert that both use and influence can be characterized in terms of a process-

results dimension” (p. 8). 

Cousins and Shulha (2006) review the knowledge use and evaluation use literature 

and identify six categories of contemporary issues addressed in both fields: (1) 

epistemological challenges, (2) emphasis on context for use, (3) focus on user characteristics, 

(4) linking knowledge production and use, (5) utilization as process, and (6) methodological 

challenges. The authors also identify two areas they determined are unique to evaluation—

misuse and influence vs. use—based on their inability to locate any research within the field 

of knowledge use for either topic. While influence may not be directly studied within the 

field of knowledge use, I would argue that misuse is a relevant topic to the field. Rogers 

(2003) discusses the misapplication, or at least the unintended negative consequences, of 

knowledge use under the category of pro-innovation bias or, as described in Chapter 1, the 

inclination to think that all innovations “should be diffused and adopted by all members of a 

social system” (p. 106) without full consideration of the implications of such adoption. 

Henry and Mark’s (2003) conceptualization of evaluation influence, as described and 

illustrated in Chapter 1, includes mechanisms at the individual level such as attitude change, 

salience, elaboration, priming, skill acquisition, and behavioral change. While these 

mechanisms most certainly play a role in how people interact with information, they are a 

hodgepodge of unparallel processes. For example, elaboration (how someone thinks about 

an issue) and priming (how a “concept temporarily becomes cognitively accessible”) are 

cognitive processes, whereas salience is a quality of the information itself, and skill 

acquisition and behavioral change are externalized outcomes. The mechanisms listed for the 

interpersonal level (persuasion, justification, change agent, minority-opinion influence, and 

social norms) are equally dissimilar, with persuasion and justification describing secondary 

uses of information while the change agent refers to an actual individual.  

There is some correspondence between Henry and Mark’s mechanisms of influence 

and the five steps or states of the adoption of innovation identified by Rogers (2003), which 

he labeled as knowledge or when an individual is exposed to or gains an understanding of 

how an innovation works, persuasion or when an individual forms a favorable or 

unfavorable opinion or attitude, decision or when the individual engages in activities that 
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lead to either adoption or rejection, implementation or when an individual puts a new idea 

to use, and confirmation or when an individual seeks further support for the decision made 

(p. 169). There is also overlap with the mechanisms that interventions utilize to improve 

knowledge use as identified by Walter, Nutley, and Davies (2003). Their list included eight 

categories: dissemination, education, social influence, collaboration (between researchers and 

users), incentives, reinforcement, facilitation, and multifaceted initiatives. 

A subsequent article by Mark and Henry (2004) addresses some of the issues of 

dissimilarity but in the process diminishes the clarity of the three levels (individual, 

interpersonal, and collective). Further, all of the mechanisms in Mark and Henry’s model 

imply a rational, linear, uni-directional, pro-innovation adoption or use of the evaluation. As 

evidenced in the previous section on knowledge use, this is not an accurate model of how 

information or research or evaluation findings are used. Nor does it fully accommodate the 

dual role of evaluation as knowledge producer and knowledge evaluator. This study begins 

the process of filling that gap. 

The field of evaluation has evolved over that last several decades by building on the 

perspectives and methodologies of other fields. It is useful to seek and consider similarities 

found in the evaluation literature to both continue that practice and to illustrate that the 

additional role in knowledge use that I propose is not radically different from current 

practices. Within the field of evaluation there is also a growing understanding of the 

contextual factors that practitioners must negotiate in their use of knowledge. As Schwandt 

(2005) observes: 

Knowledge in the form of instrumental evidence of “what works” surely is 
important. However, it is in the everyday encounters with specific patients, students, 
employees, and clients that the practitioner must decide how and when to draw on 
such knowledge in combination with his or her understandings of client needs; 
institutional and personal resources and constraints; and a sense of what it means to 
be a good teacher, social worker, nurse, manager, and so forth on the occasion in 
question. (p. 98) 
 
Huberman concurs, observing that “[research] users are far from empty vessels 

waiting to be filled with the wisdom of research” (1994, p. 28). In comparing knowledge use 

and evaluation use literature, Cousins and Shulha (2006) observe that participatory and 

collaborative approaches in evaluation have had a strong impact on evaluation use not only 

in the inclusion of contextual needs and lived realities of participants, but also through the 
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benefits of process use. In this observation, Cousins and Shulha focus on the connection 

between program staff as knowledge users and evaluators as knowledge producers. 

Summary 

The review of the river restoration literature highlights a number of issues that affect 

knowledge use in these projects, including delayed use by resource managers, differences in 

the state of knowledge among scientific disciplines, public understanding, organizational 

structures, and local and federal laws and regulations. Independent science review is one 

strategy that is currently being pursued to improve the use of best available science in natural 

resource management projects. However, authors point to a number of sometimes 

conflicting goals for review. This study of actual reviews will add to the understanding of 

how ISRs actually function in these complex applied situations.  

The review of knowledge use literature revealed characteristics at the individual, 

interpersonal, and organizational levels that can affect knowledge use in general. These levels 

are paralleled by the framework developed by Henry and Mark (2003) for evaluation 

influence; however, individual mechanisms in the evaluation framework are quite different. 

What is not as well understood is how well or which of these characteristics fit situations 

such as river restoration or watershed management.  

Interpersonal processes—identified both in knowledge use and evaluation use 

literature—are also seen by researchers and authors as a mechanism for connecting 

knowledge producers and knowledge users and thereby enhancing knowledge use. As noted 

in the review of literature, independent science review, an evaluative process, is also seen as 

an interpersonal process that can provide a mechanism for academic scientists and resource 

managers to interact. This study will explore that mechanism of interaction in ISRs. In doing 

so, this study will also consider how program evaluation might play a similar role in 

enhancing knowledge use in other fields. 
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CHAPTER 3 

METHODOLOGY 

This study describes the process of using independent science review in the complex, 

applied situations of natural resource management. The understanding gained from the 

research will not only help to inform the policy for the use and implementation of 

independent science review in these projects, but will also contribute to our understanding 

of knowledge use and the role evaluative activities have in this process. Specifically, this 

study investigates how the process of independent science review affects decisions regarding 

the science used in river restoration or watershed management projects with particular 

attention to how the process does or does not affect communication among panelists and 

resource agency staff. Additionally, through the lens of evaluation use, I examine how the 

results of the independent science review—an evaluative process—are used (i.e., 

instrumentally, conceptually, symbolically, or through process). Finally, I consider what new 

perspectives or understandings are revealed for the field of evaluation. 

My research was guided by the following research questions.  

1. How is the process of independent science review conducted in the context of 

an environmental or natural resource management project? 

2. How are the results of the independent science review used in the environmental 

or natural resource project? 

3. How does the process of independent peer review affect the interactions 

between scientist (knowledge producer) and resource agency staff (knowledge 

user)? 

d) To what extent does the process affect panelists (e.g., understanding of issue 

or focus of on-going research)? 

e) To what extent does the process affect resource agency staff involved (e.g., 

situational analysis, source of supporting science, or organizational 

considerations)? 

f) To what extent do the issues change or evolve through the process of the 

review? 

4. How does this study of independent science review inform the practice of 

evaluation? 
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Research Design 

As the research design “is the logical sequence that connects the empirical data to a 

study’s initial research questions and, ultimately, to its conclusions” (Yin, 2003, p. 20), it is 

important that the design employ methods that fit not only the questions but also the 

context of the study. This research uses a case study approach. Yin (2003) notes the case 

study has a distinct advantage when “a ‘how’ or ‘why’ question is being asked about a 

contemporary set of events, [sic] over which the investigator has little or no control” (p. 9). 

In addition, case studies are appropriate strategies to employ in research when there are 

many variables of interest, the boundaries between the phenomenon of interest and context 

are not clear, and the situation necessitates the use and triangulation of multiple sources of 

evidence (Yin, 2003). The investigation of the use of independent science review in natural 

resource management projects fits these criteria. 

Since this study employed primarily a qualitative approach within a case study design, 

a brief discussion of this approach is warranted. Donald Campbell is well-known in 

evaluation, as well as other applied social science fields, as the scholar who first explicated 

the concepts of internal and external validity and the designs (experimental and quasi-

experimental) that social science researchers used as they moved from the controlled 

confines of the laboratory to the chaotic, entangled world of field research (Shadish & 

Luellen, 2004). Campbell became most associated with the phrase that he coined—the 

experimenting society—that captured his vision for the role of evaluation in improving social 

programs and, in turn, society as a whole. For this reason, as well as the convergence of the 

positivistic versus constructivistic epistemological debates that began unpacking our 

assumptions about reality and knowledge and its production, Campbell is often held to be 

the post-positivist whom qualitative researchers feel compelled to rail against.  

However, Campbell’s writings indicate that he was actually intellectually curious 

about both quantitative and qualitative methods. He noted that there was a “mistaken belief 

that quantitative measures replace qualitative knowing. Instead, qualitative knowing is 

absolutely essential as a prerequisite foundation for quantification in any science” (Campbell, 

1984, p. 34). Currently, there are no systematic investigations or in-depth descriptions about 

what happens when independent science reviews are used in natural resource management 

projects. In other words, there is a lack of qualitative knowing. 
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E. M. Rogers (2003) noted in the preface of the most recent edition of his well-

known book, Diffusion of Innovation, that past researchers studying the diffusion of innovation 

had unnecessarily limited the ways that they studied the phenomenon of diffusion, adding 

that “such standardization of approaches constrains the intellectual progress of diffusion 

research” (p. xix). He lamented the early successes of diffusion research that led to a 

dependence on surveys, noting that researchers should  

investigate the broader context in which an innovation diffuses, such as how the 
initial policy decision is made to diffuse the innovation…and should increase [their] 
understanding of the motivations for adoptions. Strangely, such ‘why’ questions 
about adopting an innovation have only seldom been probed by diffusion 
researchers. (p. 115)  

 
As noted above, case study design and qualitative approaches provide a good 

methodological fit for those ‘why’ questions. 

Finally, although qualitative methodologies have a long history and encompass varied 

traditions, the primary advent of qualitative research in the last 40 years can be traced to the 

sea change arising in philosophy of science that consequently swept through many fields. 

Recently, Morgan (2006) argued that in order to carve out space for a new approach, 

qualitative researchers, such as Lincoln and Guba, framed their position using a metaphysical 

paradigm that focused on and compared ontological and epistemological foundations of 

positivism or post-positivism (considered the dominant research paradigm at the time) with 

those of constructivism. In other words, debates often focused on the nature of reality and 

how we might know something of that reality.  

These developments and the ensuing debates have been somewhat successful in 

establishing qualitative research as a viable and often necessary alternative to quantitative 

research; however, Morgan argues that it may be time to move away from the metaphysical 

intrigues and towards a more pragmatic approach to framing research methodological 

choices. He notes that pragmatism is also a strong and diverse philosophical system and that 

he chose to focus specifically on the work of John Dewey, William James, and George 

Herbert Mead. While the metaphysical approach was successful in legitimizing alternative 

research methodologies leading to different research questions and methods, Morgan 

observes that problems have arisen from the focus on the nature of reality and truth. In 

particular, there is a gap or disconnect between these metaphysical discussions or debates 
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and the decisions that researchers actually make in conducting research. He proposes that a 

pragmatic approach could address this and other “anomalies” inherent in the metaphysical 

approach. Morgan (2006) identifies three main concepts from the work of Dewey, James, 

and Mead—lines of action, warranted assertions, and workability—that he proposes could 

be more useful in framing questions about research methodology. He defines lines of action as 

“actual behavior”, warranted assertions1 as the “beliefs that stand behind those behaviors,” and 

workability as the “consequences that are likely to follow from different behaviors” (p. 67). 

While it can be argued that Morgan misinterpreted Dewey (see footnote), his assertion that 

the pragmatic approach is a better framework for how researchers—individually and in 

groups—actually conduct their work still has merit. For example, rather than being driven by 

determinations of the nature of reality, observations indicate that groups of active 

researchers in any particular area come to some agreement about what questions are worth 

asking and what methods are most appropriate to use, which is comparable to the 

“workability of different lines of action” (Morgan, 2006, p. 66). These decisions evolve over 

time. Morgan also observes that the pragmatic approach solves the issues of 

commensurability between qualitative and quantitative methods by “its emphasis on shared 

meanings and joint action,” noting that “issues of language and meaning are essential to 

pragmatism, along with an emphasis on the actual interactions that humans use to negotiate 

these issues” (p. 67). 

Communication, shared meanings, and joint action resonate with issues faced by 

those involved in natural resource projects or environmental policy decisions. K. H. Rogers 

notes that the complex nature of river ecosystems requires the interactions of teams of 

scientists from different disciplines. How can participants from different disciplines 

negotiate different research approaches and paradigms to arrive at consensus? Turning to the 

work of Pickett, Kolasa, and Jones (1994), who developed a framework for understanding 

the scientific process in ecology that could be used as a model of bridging disciplinary 

boundaries, Rogers observes that “science is in essence a logical process of relating a 

                                                 
1 In Logic: The Theory of Inquiry, Dewey  (1938) defines this phrase differently, stating, “If inquiry begins in doubt 
it terminates in the institution of conditions which remove need for doubt. The later state of affairs may be 
designated by the words belief and knowledge. For reasons that I shall state later I prefer the words ‘warranted 
assertibility’” (p. 7). He defines pragmatism, a word he does not use in the entire text, as the “function of 
consequences as necessary tests of the validity of propositions, provided these consequences are operationally 
instituted and are such as to resolve the specific problem evoking the operation” (p. iv). 
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‘conceptual construct’ of the system under study to ‘observable phenomena’ …emphasizing 

that objectivity results from the cancellation of individual bias by the active participation of a 

community of scientists in an open-ended interrogation of nature” (p. 271). Rogers lists 

three tools that scientists use in the process of this interrogation: 

1. Generalization (construction of patterns); 

2. Causal explanations (quantification of relationships); and 

3. Testing via experiment, comparison, and correlation.  

He notes that this framework places experimentation in the more reasonable role of one of 

several modes of investigation, arguing that the framework “gives us a much broader basis 

for communicating across disciplinary lines than does the falsification paradigm that 

implicitly or explicitly pervades the natural sciences” (p. 271). Yin (2003) observes that the 

goal in doing case study research is to “expand and generalize theories (analytic 

generalization) and not to enumerate frequencies (statistical generalization)” (p. 10). 

No matter what framework is utilized, the research is only as good as how it is 

conducted. Yin has built upon the test of validity developed by Campbell to provide a sound 

framework for ensuring rigorous research following a case study design. He developed the 

following table (Table 7), which also guides the conduct of this study. 

Table 7. Criteria for Judging the Quality of Case Study Research (Yin, 2003, p. 34) 
 

Test Case Study Tactic Phase of Research 

Construct Validity � Use multiple sources of evidence 

� Establish chain of evidence 

� Have key informants review draft of report 
 

Data collection 
Data collection 
Composition 

Internal Validity � Do pattern-matching 

� Do explanation-building 

� Address rival explanations 

� Use logic models 
 

Data analysis 
Data analysis 
Data analysis 
Data analysis 

External Validity � Use theory in single-case studies 

� Use replication logic in multiple-case studies 
 

Research design 
Research design 

Reliability � Use case study protocol 

� Develop case study database 
 

Data collection 
Data collection 
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For one test in particular—external validity—there are a number of factors to 

consider in constructing the research design for this study. Because each project and each 

review is complex, involving different agencies and stakeholder groups, multiple natural 

resource issues, and a vast array of scientific issues, a single case study could easily become 

consumed with these particularities, making it difficult for me, as a researcher, to draw any 

conclusions regarding my research questions. Therefore, my research design employs a 

multiple-case study design with a purposive selection of three independent science review 

panels.  

Selection of Cases 

As noted previously, there has been an increased call for the use of independent 

science review for natural resource management projects; however, a number of situations 

did not fit the purposes of this study. Some agencies, such as the U.S. Fish and Wildlife 

Service, have increased their use of peer review in compliance with the Office of 

Management and Budget (2004) bulletin instituting guidelines for review in Federal agencies, 

but the review panel is selected and instructed by the Service. In some reviews, the panelists 

were FWS biologists, as noted by one public notice: “For legal reasons related to ex parte 

communication, a final peer review of scientific information used in making the 12-month 

finding will be limited to qualified Fish and Wildlife Service biologists” (U.S. Fish and 

Wildlife Service, 2007). Just as there are differences between internal and external 

evaluations, there are differences between panels that are selected internally and those that 

are selected externally. For this study I chose to focus on panels selected external to any 

agency involved. 

I also chose not to include any reviews conducted by the National Research Council 

(NRC) because even when NRC has conducted reviews for specific projects (e.g., Klamath 

Project and the Comprehensive Everglades Restoration Plan), it is usually at a more global 

policy level rather than at the programmatic level that more closely matches my research 

questions. More importantly, NRC committee members tend to be more difficult to access 

for interviews. I also did not consider any situations that employed more traditionally 

anonymous reviewers, given my interest in studying interactions between panelists and 

agency staff. 

Since the purpose of this study is to fully describe and understand how independent 



51 

science review is used in natural resource management projects, the selection of cases was 

driven by two critical criteria: (a) the degree of access to the record of events and to those 

who participated, including review panelists and the staff of all involved agencies; and (b) the 

willingness of the convening organization(s) to work fully and openly with me as an external 

researcher.  

The identification of cases and/or sites based on the above criteria began early in the 

process of conducting this research and included investigating possibilities uncovered during 

the literature review as well as in discussions with a number of people knowledgeable about 

these projects. Through this investigation, I identified an organization that conducted 

external independent science reviews—Sustainable Ecosystems Institute—that fit my study’s 

selection criteria, including staff willingness and availability to work with an outside 

researcher.  

Sustainable Ecosystems Institute (SEI), based in Portland, Oregon, is an organization 

of scientists that has provided independent peer review services to a variety of projects and 

organizations since 1998. They have worked with a number of federal and state 

organizations, including the U.S. Forest Service, U.S. Fish and Wildlife Service, U.S. Army 

Corps of Engineers, and the Oregon State University. I chose SEI, and the independent 

science reviews that they had conducted, based on the breadth of their experience as well as 

the availability of data and interview participants. In making this choice, I was able to 

strategically enhance the quality of information obtainable for this study. While SEI 

conducts reviews for a number of natural resource management issues, I focused only on 

those that relate to river or watershed issues because of my basic knowledge in those areas. 

In addition to the criteria listed above, the criteria for choosing specific reviews for 

my case studies were (a) the review has been completed and took place no earlier than 2000, 

and (b) panelists and resource agency staff involved are available for interviews. In 

consultation with SEI and my committee, I selected three independent science reviews of 

the following projects or programs: 

1) Columbia River Channel Deepening Project, conducted in 2001; 

2) Pallid Sturgeon Monitoring and Assessment Program, Missouri River, conducted 

in 2004; and 
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3) Habitat Assessment and Monitoring Program, Missouri River, conducted in 

2006. 

Once I selected the reviews, I created a list of potential interview subjects based on 

attendance or participation lists provided by SEI and confirmed by document review. Due to 

the scope of my inquiry, my criteria for interviewee selection were that the person: 

1) participated in the review process (i.e., attended a majority of meetings); and 

2) was a panelist, agency staff member, technical presenter, or SEI staff member. 

Originally, I had planned to present three individual case studies; however, I 

discovered in the course of my investigation that the overlap in participation and presenting 

issues between the two Missouri River panels precluded a clean separation into two 

individual cases. This was especially apparent during interviews with participants who had a 

role in both panels. Therefore, for the sake of clarity and accuracy I have presented the 

Missouri River panels as one case with each panel as a sub-unit of that case. 

Selection of Interview Participants for the Columbia River Case Study 

The Columbia River case study is based on a review of public documents and reports and 

interviews with 16 people who participated directly in the review process. Again, due to the 

scope of my inquiry, I chose interview subjects who were agency staff members, panelists, 

technical presenters, or SEI staff members. Therefore, although there were as many as 40 

people—including lawyers, interested members of the public, and journalists—who attended 

some of the independent science review panel meetings for the Columbia River Channel 

Deepening project, the number of people who met my criteria was substantially less. 

Additionally, since most involved agencies had only one or two representatives at the 

meetings, I limited the number I interviewed from each agency to two people to balance 

agency perspectives. For example, while as many as 11 staff members from the Corps 

attended at least one of the six meetings held for the Columbia River Channel Deepening 

review, only five Corps staff attended more than three meetings. In comparison, USFWS 

and NOAA Fisheries had one or two staff members each attending all of the meetings. 

Therefore, I limited the number of Corps interviews to two staff members.  

Finally, two other sets of meetings—with an executive and a technical group, 

respectively—were held concurrently with the independent science panel meetings. 

Although the technical team meetings and the independent science review panel meetings 



53 

were attended by some of the same agency staff I interviewed, given the scope and nature of 

my study, I focused only on those independent science review meetings that SEI facilitated. 

To determine my list of potential interview subjects, I used the attendance lists that 

were part of the public record of the review process published on SEI’s Web site 

(http://www.sei.org/columbia/home.html). Given that the review had taken place six years 

ago, it was not surprising that some people were no longer available for an interview; 

however, I was able to interview at least one representative from each of the agencies 

involved in the review. The following is a list of interviewees and their role in the Columbia 

River project: 

� 5 agency staff, including representatives from the U.S. Army Corps of Engineers 

(2 staff members), NOAA (1 staff member), U.S. Fish and Wildlife (1 staff 

member), Port of Portland (1 staff member); 

� 5 of the 7 panelists (One declined participation citing conflict of interest, and the 

other did not respond to repeated email requests); 

� 3 of the 4 technical presenters (these participants were consultants or staff from 

other organizations who were contracted by an agency to make presentations to 

the panel; 

� 1 conflict resolution facilitator (not a member of SEI’s staff); and 

� 2 SEI staff. 

The document review, which began prior to conducting any interviews and continued 

throughout the study, utilized available public documents and journal articles. For the 

Columbia River case this included all of the ISR meeting attendance lists, agendas, meeting 

minutes, and panel recommendations that were posted on the SEI web site; the Corps 

Biological Assessment (pre- and post-review versions); and NOAA and USFWS Biological 

Opinions (pre-and post-review versions). 

Selection of Interview Participants for the Missouri River Case Study 

For the Missouri River case study, I interviewed 20 people who participated in the 

independent science review of the Pallid Sturgeon Assessment and Monitoring Program 

(Population Assessment), the Habitat Assessment and Monitoring Program (Habitat or 

HAMP Assessment), or both. To determine my list of potential interview participants, I used 
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attendance lists for the Population Assessment workshop and team member lists. The 

participants I interviewed included: 

� 13 agency staff (including representatives from Federal agencies: U.S. Army 

Corps of Engineers and U.S. Fish and Wildlife Service; and from State agencies: 

Missouri Department of Conservation, Nebraska Game and Parks, and South 

Dakota Game, Fish and Parks) Of these, three participated only in the 

Population Assessment, three participated only in the Habitat Assessment, and 

six participated in both; 

� 4 of the 5 panelists. The one panelist who was not available for interview 

participated only in the Pallid Population Assessment. Of the four panelists 

whom I interviewed, one participated only in the Habitat and the other three 

participated in both panels; 

� 1 technical presenter; and 

� 3 SEI staff (two of whom were also interviewed for the Columbia River case). 

Therefore, for the Pallid Population Assessment panel, I spoke with 10 agency staff, 3 

panelists, 1 technical presenter, and 3 SEI staff (a total of 17 participants); for the Habitat 

Assessment panel, I spoke with 9 agency staff, 4 panelists, and 1 SEI staff (a total of 14 

participants). Thus, six of the agency staff, three of the panelists, and three of the SEI staff 

responded to—as much as possible—questions about both review panels during the 

interview.  

Table 8 illustrates the general role or agency affiliation of each person I interviewed 

as well as his/her participation in the two reviews. I have highlighted those who participated 

in both. (Please note that in addition to the 17 people indicated in the table, I also 

interviewed 2 SEI staff members and 1 technical presenter.) 

The document review for the Missouri River case also utilized available public 

documents and journal articles. Documents included the ISR attendance list for the 

Population Assessment review; the final reports for both reviews prepared by the panelists 

and SEI; the Corps Biological Assessment; FWS Biological Opinions; and reports prepared 

by the monitoring teams. 
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Table 8. Role and Participation of Interviewees 
  

 
ISR of Pallid Sturgeon 

Monitoring and Assessment 
ISR of Habitat 

Monitoring and Assessment 

3 Panelist X X 

1 Panelist  X 

 

2 State Agency Staff  X X 

2 State Agency Staff X  

1 State Agency Staff  X 

 

2 USACE Staff X X 

1 USACE Staff X  

1 USACE Staff  X 

 

2 USFWS Staff X X 

1 USFWS Staff X  

1 USFWS Staff  X 

 

Data Collection  

I used three parallel, semi-structured interview protocols for interviewing panelists, 

agency staff, and SEI staff for both case studies (see Appendix A for examples of each 

protocol). The questions were developed as I reviewed relevant literature and honed my 

research questions. I also talked with a number of people who had experience with river 

restoration or independence science review panels. These contacts were made via references 

in the literature and suggestions by staff at the National Center for Earth-surface Dynamics 

(NCED), University of Minnesota, where I had held a graduate research assistantship.  

Once I was satisfied with the flow and number of questions and had obtained 

approval from the University of Minnesota’s Institutional Review Board to begin my study, I 

piloted the questions with people who were representative of the three main groups of my 

study: panelists, agency staff, and the convening organization’s staff. For the panelist 

representative, I interviewed a University of Minnesota faculty member who had experience 

serving on a SEI review panel and a scientist who had served on panels in Oregon and 

Washington; for the agency staff representative, I interviewed a staff member of the 

Minnesota Geological Survey; and for the convening organization staff position, I 
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interviewed a staff member of the Institute of Natural Resources in Oregon who had 

conducted independent science reviews and a scientist who had experience leading a 

National Research Council review. For each of the five pilot tests, I explained the purpose of 

piloting the questions and the role their responses would have in my study (i.e., that none of 

their responses would be identified or used as data). I did not audio record any of the pilot 

testing sessions, but took notes regarding both the content of their responses and any 

questions or hesitations that occurred during the interview process. Overall, the five 

representatives engaged with all of the questions, reported that they found the process and 

intent of the study interesting, and did not express any confusion or hesitation regarding any 

of the questions I asked. Other than fine-tuning the wording on a few of the questions, I did 

not make any significant changes in the interview protocol. 

 For both the Columbia River and the Missouri River cases, SEI staff provided me 

with preliminary introductions to the principal parties involved in each of the reviews. This 

was exceptionally helpful in securing interviews with nearly all of the main participants. In 

my initial correspondence with potential participants, which was primarily conducted via 

email, I briefly described my study and my interest in interviewing them. If the person 

responded affirmatively, I would schedule the interview and send a consent form (see 

Appendix B) that described how the interview would be conducted, recorded, and used in 

reported findings. I attempted contact with each person three times. In the Columbia River 

case, one panelist declined due to perceived conflict of interest, one panelist and one 

technical presenter did not respond to my email requests, and two agency staff members 

were no longer available. In the Missouri River case, one panelist and two agency staff did 

not respond to email requests. However, I was able to talk to representatives of each agency 

involved, as well as a majority of the panelists in both cases, for a satisfactory response rate. 

 I conducted the interviews for both cases from February to May 2007, beginning in 

February 2007 with one-on-one interviews conducted in Portland, Oregon, with SEI staff 

and seven of the agency staff involved in the Columbia River case. The remaining Columbia 

River interviews and all of the Missouri River interviews were conducted by telephone. 

However, I was able to meet many of the Missouri River participants prior to the interviews 

when I attended the Missouri River Natural Resources Conference and BiOp Forum in 

Nebraska City, Nebraska, in March 2007.  
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Except for one interview that was recorded using a microcassette recorder, all 

interviews, including the telephone interviews, were digitally recorded. At the beginning of 

each interview I asked the participant if he/she had received the consent form and if he/she 

agreed with the terms described. I specifically noted that I wanted to record the conversation 

and asked for each person’s verbal approval to do so. All participants agreed to be recorded. 

I told each person that I would send them a transcription of the interview for their review 

and that I would not attach any names to the comments I used in any report of my findings. 

I also noted that while I would take steps to protect the confidentiality of our conversation, I 

could not promise complete anonymity given the very public nature of some of the cases 

and the relatively small number of participants involved. Most of the interviews lasted 

approximately 45-60 minutes.  

I used a professional transcription service that produced verbatim transcripts of each 

interview. I listened to each recording while reading the transcript and made corrections. I 

then sent transcripts to each participant for his/her review. A majority of the participants in 

both cases responded with minor edits or clarifications. In using quotations from any 

interview in my findings, I have attempted to correct grammar and syntax and remove any of 

those sorts of things we often say when speaking, such as “you know.” Rarely do any of us 

speak the way we write: in full sentences with our tenses aligned and without “ums” or 

“ands.” If I am going to honor and fully portray what participants say and do so in writing, 

then I should follow the rules of the written word. Anything less would simply put my 

participants in a diminished light. There are other researchers who suggest that the verbatim 

model allows for full consideration of the significance of pauses and hedges that indicate 

that the participant is uncomfortable in some fashion. That may be true in research that 

studies more personal matters or with researchers who are more thoroughly trained in the 

nuances of such non-verbal communication, but it is not true of my study or my level of 

training. Therefore, I have made clear, grammatically correct sentences for all of the 

quotations whenever possible. To provide an extra check for accuracy, I re-listened to the 

sections of the recordings that corresponded to each quotation that I used in reporting my 

findings. 

Analysis 

I entered the analysis phase of my research with over 230 single-spaced pages of 
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transcribed interviews. Each interview transcript was individually uploaded into NVivo, a 

database program used for organizing and supporting the analysis of qualitative data. Figure 

6 is a copy of the screen of a NVivo tutorial showing two interviews that have been 

uploaded (Elizabeth and Frank); the Frank interview has been opened showing the parts of 

the interview that have been coded.  

 

Figure 6. Example of coded interview in NVivo 

  

I began coding interviews in June 2007. As Bazeley (2007) notes, “Raw field notes and 

verbatim transcripts …need classification to make sense of them, to bring order out of 

chaos. Coding in qualitative research, in its simplest sense, is a way of classifying and then 

‘tagging’ test with codes…in order to facilitate later retrieval” (p. 66). In the process, I also 

began to make connections and associations between ideas. The use of a computer software 

package allows for more flexibility in the coding process and more capabilities of 

recombining and testing connections within the data. 

 



59 

 

Figure 7. Partial display of coding tree for ISR study 

 
Figure 7 displays a section of the coding tree I developed in analyzing the interviews 

(see Appendix C for the full coding tree). The development of the coding scheme was 

iterative. I had some themes in mind, based on my research and interview questions, but I let 

the actual coded passages in the interviews drive the process as I constructed, organized, and 

re-organized the coding tree. To guide this process I used the following steps developed by 

Richards (2005): 

1. Identify: What’s interesting? Highlight the passage. 

2. Ask: Why is it interesting? This may generate a useful descriptive code… 

3. Then ask: Why am I interested in that? …to generate a more abstract and 

generally applicable concept. (as cited in Bazeley, 2007, p. 74) 

Each code is capable of retrieving all passages in each interview that were coded the 

same. This allows for checks on consistency and accuracy of coding as well as the possibility 

of more advanced queries. Figure 8 displays two passages of the nine passages that were 

coded “FACA” for those comments made about the Federal Advisory Committee Act. 
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Figure 8. Display of passages coded at a node 
 

I finished my initial run of coding all the interviews on July 29, 2007 and spent most 

of August checking the consistency of the coding and running queries. At the end of August 

I began writing my results chapters, which brought forth areas that needed more analysis, as 

writing often does. This entire process also paralleled Creswell’s (1998) data analysis spiral 

that describes a process that includes moving from reading and reflecting to describing, 

classifying, and interpreting.  

The development of the case studies included a thorough and complete exploration 

of the events and relationships in each case with findings compared and contrasted between 

the two cases. The data obtained via interviews were triangulated as much as possible among 

interview groups (panelists, agency staff, and SEI staff) and with the data obtained via 

document review. 

Secondary Analysis Using Critical Systems Heuristic 

 The recent publication of a monograph, Systems Concepts in Evaluation: An Expert 

Anthology, by the American Evaluation Association (AEA) in 2007, heralded this relatively 
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new addition to the field of evaluation. As noted in the introduction, “An intriguing aspect 

of the systems and evaluation fields is that they share many experiences, concepts, goals, 

even attitudes, yet know relatively little about each other” (Imam, LaGay, & Williams, 2007, 

p. 3). Yet somehow a few systems practitioners and evaluators have managed to find each 

other and begin a productive conversation. The systems field is quite diverse: one researcher 

created a concept map of systems methods that included more than 1000 items (Cabrera, 

2006). The editors of the AEA anthology admit that even their contributing experts would 

only be able to present a slice of the field. However, they did identify three concepts that 

“underpin the models, metaphors, methodologies, and methods used by the systems field” 

(Imam et al., 2007, p. 6). The concepts are: (1) boundaries, (2) inter-relationships, and (3) 

perspectives. Some examples of different methods or approaches in the systems field include 

systems dynamics (which focuses on the mechanics of feedback in systems), complexity 

science, soft systems (which moves from a more mechanical view to one that included 

different perspectives of a system) and critical systems heuristic (which focuses on the values 

and judgments that are automatically part of human activities). The editors note that 

“Systems concepts will be particularly useful to evaluators in situations where rigorous 

rethinking, reframing, and unpacking complex realities and assumptions are required” (Imam 

et al., 2007, p. 7), which describes exactly the situation of this study. Issues of relative power 

or control and the ethical and methodological approaches evaluators should take to address 

these issues have long been topics of discussion in the field of evaluation. However, until the 

recent addition of systems thinking, there were few specific methods for evaluating decisions 

regarding boundaries, the merits or challenges of disparate perspectives, or the tangle of 

inter-relationships in both program and evaluative activities.  

One of those methods is a critical systems heuristic (CSH), which was first 

developed by C. West Churchman and later modified by Werner Ulrich. Churchman, a 

systems engineer, was one of the leaders in the field to adapted systemic thinking for human 

activities in the 1970s (Reynolds, 2007). One of the focuses of this work is the boundaries 

that are created whenever people undertake a purposeful activity. For example, a program is 

developed to address homelessness. In its development, decisions are made about who will 

be served, where, and by what services. Each of those decisions creates a boundary between 

who or what will be part of the system and who or what will not. Every program evaluation 
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and every independent science review also proceeds through a process of setting boundaries.  

Critical systems heuristics provides a structure for me to systematically review the 

case study findings, especially regarding the selection of boundaries and the implications. 

CSH is a  

toolbox of 12 basic questions embodying a set of principles for evaluating the (i) 
built-in values, (ii) power structure and (iii) knowledge-base, associated with a 
specified focus (or “system”) of interest….It is a learning device…which involves 
iterating between, first, making sense of a situation through identifying relevant 
boundaries in a system of interest…followed by a process of engaging with 
contrasting judgments. (Reynolds, 2007, p. 101)  
 
Table 9 provides the full list of CSH questions developed by Ulrich and adapted by 

Reynolds.  

Table 9. Critical Systems Heuristic (Reynolds, 2007, p. 103) 
 

MOTIVATION 
• Purpose: What is the purpose of the system? 
• Beneficiary (‘client’): Who is the client or beneficiary of the system? 
• Indicators of success: How will you know if the purpose impacts on the beneficiaries in 

the intended way?  What issues arise from the use of these indicators? 
CONTROL 

• Resources: What resources are necessary to achieve the system’s purpose (e.g., financial, 
physical, natural, human resources, social capital)? 

• Decision maker: Who controls those resources to enable the system to achieve its 
purpose? 

• Decision environment: What important factors might be outside of the decision makers’ 
control, and thus pose a “threat” to the system?  What are you going to do about this? 

EXPERTISE OR KNOWLEDGE 
•••• Expertise (guarantor attributes): What kind of formal and informal expert skill-sets or 

relevant knowledge will ensure the purpose is achieved (e.g., formal technical and 
disciplinary skills, facilitation skills, and other relevant experiential, non-formal, and 
professional skill-sets)? 

•••• Expert (or designer): Who is involved with providing necessary skills to ensure or 
‘guarantee’ that the system can succeed? 

•••• False Guarantee: What aspects of “expertise” and “expert” might create an unrealistic or 
false “guarantee” or sense of security that the use of the expertise and experts will enable the 
purpose of the system?  What are you going to do about this? 

LEGITIMACY 
•••• Emancipation:  Who or what could be negatively affected by the system (victims)?  This 

could be marginalized stakeholders, future generations, non-human nature, or ideas 
associated with beliefs, values, morals, or ideologies. 

•••• Witnesses: Who is representing the interests of the system’s potential or actual victims, 
particularly those interests that cannot speak for themselves?  

•••• World view:  What is the source of the tension between the standpoint of “system” and the 
negative effects of the system?  And how can that tension be reconciled? 
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The construct of CSH includes asking these questions in the normative “ought” mode (i.e., 

What do stakeholders think ought to be happening?) alongside the descriptive “is” mode. 

Researchers and evaluators have used CSH to identify stakeholders, to “cultivate holistic 

awareness” of a program, and to more thoroughly investigate perspectives (Reynolds, 2007, 

p. 110).  The questions can be used by an evaluator to explore his/her own perspective or it 

can be used dialogically with stakeholders in an interview process to reveal their perspectives. 

The questions can be helpful in not only probing the boundaries of the program but also in 

probing the boundaries of the evaluative process. 

For this study, I used CSH to compare the responses of participants regarding their 

experiences with an independent science review (“is” mode) with the literature on the use of 

reviews in management programs (“ought” mode). In addition, the process of using CSH 

brought to light those value judgments that surrounded the choices of experts and expertise.  

Limitations of Study  

As with many studies, there are a number of limitations associated with this research. 

First, the cases for which SEI provides independent science review services may be 

dissimilar from the general body of review cases that occur in the United States. I 

determined the degree of uniqueness, during the review of literature and document analysis 

as well as during the interview process, by asking both panelists and agency staff to compare 

their experiences of an SEI review with other review processes in which they have 

participated.  

Second, during the interviews I asked people to reflect on events that happened in 

the past. Their memories of those events may have shifted or affected by more recent 

events. While it would be best to be able to interview people while the review process is 

occurring, given the often highly charged, political nature of these reviews, it would not be 

possible to collect accurate data during a review process without potentially negative 

consequences for participants. Therefore, since this situation necessitated a retrospective 

study, I tried to mitigate the effect of time on memory. Prior to each interview, I thoroughly 

studied all of the available documentation for the case, which allowed me to appropriately 

prompt some memories as well as to ask for clarification when statements diverged from the 

record. Still, I realize that the limitation memory presents should not be underestimated. In 

addition to the effects of memory, participant comments could also be shaped and perhaps 
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self-censored by political or professional considerations. I addressed some of these concerns 

at the beginning of each interview when I covered the consent process and explained that 

names would not be attached to any of the comments. I also paid close attention to 

presenting both sides—if there was an issue with conflicting reports—in the presentation of 

the cases. 

Third, since interviewing was one of the main data collection methods that I 

employed, the quality of the data depended upon my skill and experience as an interviewer. 

Patton is often quoted as stating that in qualitative research “the researcher is the 

instrument” (Patton, 2002, p. 14). Experiences in my graduate program—both in the 

classroom and in professional evaluation settings—have provided ample opportunities to 

practice and improve my interviewing skills. Nonetheless, it is important to be aware of 

personal biases or preconceived ideas that may inhibit clarity or understanding during the 

process of collecting and analyzing interview data. There are two strategies that I used to 

address these issues. First, each interviewee was sent a draft transcript of the interview to 

check for accuracy and completeness of the record. Second, as noted previously, I 

triangulated the interview findings with document review. 
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CHAPTER 4 

COLUMBIA RIVER CASE STUDY 

Introduction 

The two following chapters present retrospective case studies of the independent 

science panels that were convened to review the scientific basis for watershed management 

projects or programs on the Columbia and Missouri Rivers. These case studies are based on 

the findings of document review and interviews with participants, including panelists, SEI 

staff, state and federal agency staff, and supporting technical presenters.  

The focus of my study was to provide an in-depth description of what actually 

occurred during three independent science reviews to improve understanding of how these 

processes operate in the complex environment of watershed management projects. In 

addition, I explored issues of knowledge transfer and use as well as the perceptions of the 

participants. As such, this study did not conduct a formal evaluation of the services provided 

by SEI in the facilitation of these panels. However, in choosing SEI-conducted reviews, I 

was, at the onset, interested in studying reviews that the involved parties had viewed as 

successful or useful endeavors. This assessment was confirmed during the interview process 

as most all of the participants, whether agency staff or panelists, made positive comments 

about their overall experience with SEI-conducted panels. The participants also made 

numerous comments, which are explored in-depth in the following cases, about the process 

of the review, their work, interactions of various knowledge communities (e.g., universities, 

agency science centers, and agency researchers and managers), perceptual differences, and 

the organizational and world views that affect their work. The following sections of this 

chapter present the findings of the Columbia River case study; Chapter 5 presents the 

findings of the Missouri River case study. 

Columbia River Case Study 

As noted in Chapter 3, the Columbia River case study is based on a review of public 

documents and interviews with 16 people who had participated directly in the review 

process. To provide structure and coherence in describing the process of independent 

science review (ISR) in the Columbia River Channel Deepening Project based on these 

interviews and a review of documents, this case study is divided into eight sections: (1) an 

overview of the project’s background; (2) the initiation of the ISR; (3) a description of the 
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ISR process (including meeting logistics, initial planning, the selection of issues, selection of 

panelists, and facilitation of meeting); (4) reported panel findings or recommendations; (5) 

participants’ assessments of salient characteristics of both panelists and agency staff; (6) 

interpersonal processes that played a role during the review; (7) systemic factors, such as 

organizational culture and constraints or world views that informed or affected the context 

of the project or the review process; and (8) a description of how the results of the review 

were used. 

Background2 

 Like many conflicts regarding environmental and resource management issues, the 

Columbia River Channel Deepening project conflict developed over a number of years and 

through a number of events that unfolded like the moves of a failed game of chess. In the 

1980s, the Port of Portland, acting as the coordinator for seven lower Columbia River ports, 

submitted a request to the U.S. Army Corps of Engineers (USACE or the Corps) for a 

channel deepening project; subsequently, the Ports and the Corps conducted a feasibility 

study for this project in 1994. The proposed project would deepen the channel from its then 

40-foot depth to a 43-foot depth for approximately 11 miles of the Willamette River below 

Portland and 103 miles of the Columbia River below Vancouver, Washington. Since this 

project entailed actions that could affect fish and wildlife, specifically those listed as 

threatened or endangered in the region, the Corps was required by the Endangered Species 

Act to consult with the National Marine Fisheries Service (NMFS, now referred to as the 

National Oceanic and Atmospheric Administration or NOAA Fisheries Service) and the 

U.S. Fish and Wildlife Services (USFWS). As with most Corps activities, each step required 

Congressional approval. So, for example, the U.S. House of Representatives’ Committee on 

Public Works and Transportation’s authorization was needed for the feasibility study. In 

1999, Congress approved the project; however, the Corps needed to include the Biological 

Opinions from both NOAA Fisheries and USFWS in the final proposal submitted to 

Congress before appropriations would be released for the project. Also in 1999, each 

agency—NOAA Fisheries and USFWS—submitted “no-jeopardy” opinions, which meant 

that the proposed action was not found to significantly or negatively impact the survival of 

                                                 
2 In this section I provide only a brief description of the context and history leading up to the independent 
science reviews to orient the reader. For those interested in a more in-depth exploration of the history and 
issues facing the Columbia River I recommend Managing the Columbia River (National Research Council, 2004). 
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the listed species of the region. Each opinion also included additional conditions that the 

Corps would need to meet, such as performing additional studies and monitoring the 

project’s effect over time. 

 In early 2000, a coalition of several environmental groups filed a lawsuit to block the 

project. In August 2000, NOAA Fisheries withdrew its original Biological Opinion, citing 

the inability of NOAA and the Corps to come to agreement on certain issues as well as the 

development of new information that could shed fresh light on how the project might affect 

estuarine habitat. That September, the states of Oregon and Washington also denied the 

necessary permit for the channel deepening. The project was at a dead stop; each party 

involved was certain it was the fault of the other side. 

Initiation of the Independent Science Review 

In early 2001, due to extremely strained relationships and an inability to broker any 

agreements, the project’s principal stakeholders—Corps, NOAA Fisheries, USFWS, and the 

Port of Portland—contracted Sustainable Ecosystems Institute (SEI) to conduct an 

independent science review (ISR) of the scientific basis of the proposed channel deepening 

project. All parties agreed that at the end of the review the Ports and Corps would re-write a 

new Biological Assessment, which would reflect whatever was learned or clarified during the 

review. This assessment would then be submitted to NOAA Fisheries and USFWS, and, 

after a period of review, those agencies would issue new Biological Opinions. In addition to 

the ISR process, there were two other, somewhat parallel, sets of meetings occurring: one 

was a series of meetings of an executive team comprised of senior staff from the involved 

agencies and moderated by a conflict resolution facilitator, and the other was a series of 

meetings of a technical advisory group comprised of agency project managers. These project 

managers, along with staff from SEI, provided a channel for information to flow among the 

various meetings. For example, one agency staff member recalled that the executive team 

meetings 

…were very policy in nature; the technical group [comprised of] the project 
managers was the next level. One of our big chores was trying to prepare for those 
regular executive team meetings led by the conflict resolution facilitator. Mostly, they 
[the executive team] were listening to the project managers run their meetings, 
summarize the recent science panel, telling them where they’re at with the Biological 
Assessment and all of them equally would beat us around the ears and tell us to keep 
going.  
 



68 

In the next section I discuss how participants described the process and logistics of 

the review for the Columbia River Channel Deepening Project. 

The Logistics and Process of the Review 

Six meetings with the panel were held approximately one month apart from March 

through August, 2001. Except for one meeting attended only by the panelists and agency 

staff to discuss adaptive management plans, all meetings were public. The participants often 

referred to these meetings as “workshops,” and each workshop consisted of a full two-day 

agenda that often began with a breakfast meeting for the panelists before the public sessions 

commenced at 9 a.m. Of the five public workshops, the first was held in the School of 

Aquatic and Fishery Sciences Building, University of Washington, Seattle; the next three 

were held in a lecture hall in the Student Services Building at Washington State University, 

Vancouver, WA; and the last was held at the Marriott Waterfront Hotel, Portland, OR 

(Sustainable Ecosystems Institute, 2001b). The structure of all of the workshops was similar, 

with presentations given by representatives of the agencies and/or people who were 

designated by the agency to present technical information on its behalf. These presentations 

included a question and answer period with the panel, with a longer time period allotted at 

the end of each day for overall panel discussions and comments. 

My conversations with SEI staff as well as the interviews conducted with agency 

staff and panelists revealed four components of the independent science review that these 

participants considered important to the review process: (1) time and effort devoted to the 

initial planning of the review, (2) selection and scope of the issues to be addressed by the 

panel, (3) selection process of panelists, and (4) facilitation of the process. The following 

sections describe these components in further detail along with quotations to illustrate and 

substantiate each point. 

Initial Planning 

The four components of the review process occurred roughly in chronological order, 

with initial planning understandably happening first and including, to some degree, the 

process of selecting issues and panelists. All of the participants, however, emphasized—

sometimes with surprise—the necessity of dedicating substantial time and effort to the initial 

or preparatory planning of the ISR. SEI staff commented that ongoing communication and 

discussions were critical, not only in determining appropriate issues and identifying potential 
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panelists, but also in orienting panelists and staff to the review process. As one SEI staff 

member observed,  

I’ve learned this from experience…now any time we do a review I’m very clear that 
before we do the review, most of the work is going to be done beforehand because 
unless you really spend the time getting to know what are the issues and then 
translating those issues into scientific ones and spending the time hearing from all 
the different stakeholders…you’re going to have a question out there that says, “Oh, 
we need to resolve this.” And this means something different to everybody, and I 
think that’s the first and most essential part of a review. 
 

Overall, the process outlined by SEI staff, used both in this review and other reviews 

facilitated by SEI, included multiple telephone and email conversations between SEI staff 

and the principal parties (both the direct clients of SEI and the other parties who were 

involved in the review) during the initial planning phase. In the Columbia River Channel 

Deepening Project review, SEI staff communicated equally with staff from NOAA Fisheries, 

the Corps, the Port of Portland, and USFWS. Once the issues were clarified, SEI would 

begin the process of identifying qualified panelists. Once the panel was formed, SEI staff 

would orient the panelists to the process and issues of the review. As described by a SEI 

staff member: “Once the panel is put together, then it’s really about us communicating with 

the panel on ‘Here are the issues. Here’s what’s needed. Here’s what you have to do and 

here’s what you don’t have to do.’ So there are several sets of communication going on.” 

In the opinion of one agency staff member involved in the Columbia Channel 

Deepening Project review, parallel preliminary work conducted by the agencies was also 

necessary, stating that “the whole process would’ve fallen apart if there wasn’t a very good 

and strong technical group that had formed up front to frame the issues.” A number of the 

participants interviewed commented on the amount of effort required by all who 

participated. As one agency staff person recalled, 

I don’t know if I was shocked at the amount of work; I relished the amount of work, 
because it was breaking the log jam…It was the investment that was necessary, but 
for people who have never experienced this intensity of preparation… it’s a huge, 
huge burden if you’re going to use it correctly. These are expensive processes. Folks 
better be willing to put in the time and effort and energy and staff…I was allowed to 
focus a hundred percent of my time for about a six-month period on this project, 
and the majority of the workload was turning out to be preparation and management 
of this panel. 
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In addition to comments about the time and effort required in the initial planning phase, 

participants talked about the process of selecting the issues and panelists. Given the number 

of comments participants made as well as the importance these selection processes had in 

the conduct of the review, I describe them separately in the next two sections. 

Selection of Issues Presented to the Panel for Review 

 The second major component of the review process participants discussed was the 

selection of issues. All of the parties involved regarded the need for thorough 

communication as especially important in the process of determining the scope of issues 

presented to the panel because of the embattled contentiousness of this case. A SEI staff 

member said, “There was a fair amount of work beforehand, helping them decide what the 

questions were and listening to one group and then taking that information over to the other 

group and saying, ‘This is what I’m hearing from the other side. Do you think that’s the real 

issue?’” 

 Comments from agency staff concurred with both the occurrence and need for the 

initial groundwork in selecting the issues. One agency staff member noted that  

The other part that helped make it fair was the management of what went before 
them [the panel]. The Corps, U.S. Fish, NOAA and the Ports would meet every 
week with [SEI staff] and would go over what was going to be presented. Anybody 
could bring anything forward, but we all had to agree that it was on the agenda. So 
by co-managing the process, no one could run it. 

 
Another agency staff member stated that, “It was a huge amount of work…It took a lot of 

time to craft the panel and the design of the meetings in a way that was going to be 

acceptable to everyone.”  

List of Issues Selected. The meeting minutes of the first workshop indicate that SEI 

staff informed all participants and audience members that the independent science review 

would only examine salmonid-related issues, in particular, how the channel deepening might 

have direct or indirect effects on those salmonids that were listed as endangered. Based on 

that and through the involved process of preliminary negotiations, the lengthy list of 

concerns raised during the initial phase of the reconsultation were contained in the following 

four issues of importance that were presented to the panel for review: 

1) Changes in estuary conditions due to salinity intrusion; 

2) Redistribution of sediments; 
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3) Sediments with toxic components; and  

4) Monitoring and mitigation strategies. (Sustainable Ecosystems Institute, 2001a) 

After the first meeting, some agency staff and technical presenters saw a need for an 

additional workshop. As one participant recalled in discussing the proceedings of the first 

workshop, 

It was amazingly contentious; it was bordering on unprofessional…there are a lot of 
issues out there. How do you organize an understanding of how those issues ramify 
through the ecosystem? I’ve been working with conceptual models for ecosystems 
for a long time for restoration. After the meeting, I said [to a group of agency staff], 
“You know what this needs is a conceptual model on paper that everybody can agree 
to, that makes the connections between the stressors and the habitats and the fish 
clearly. Then we can talk about what stressors are really having an effect in an 
organized way.” 

 
The minutes of the first meeting corroborate the expressed need for developing a conceptual 

model. In addition to this model, the panel also reviewed the hydrological model the Corps 

used in its original Environmental Impact Statement with a second model presented for 

comparison. Five hydraulic parameters of concern were identified based on these models: 

salinity, surface water elevation, depth, velocity, and temperature. The panel recommended 

adding suspended sediments to this list. 

Participants’ Perceptions of the Issues Selected. All agency staff and most 

panelists reported being satisfied with the issues that the panel was charged with addressing. 

One panelist, in commending SEI staff in their scoping of the issues, also provided an 

example of what was not included. 

There was a group of people [crabbers] who were attending all the meetings. What 
they were concerned about was dumping of sediment out in the ocean, which is a 
perfectly valid concern, but that was not one of the concerns that our group was 
contracted to deal with. If SEI hadn’t kept that out of the discussion, we could’ve 
been sidetracked and mired down in things that we weren’t qualified to assess 
technically. It’s not that they couldn’t handle the sediment-dumping question or that 
it wasn’t an important issue. It was just that it wasn’t the charge of our particular 
panel. 
  

Another panelist reflected on the boundaries of the review: 

I think the problem, of course, is that they [the issues address by the panel] were 
parts of bigger issues…In retrospect, we did a credible job of doing what we were 
asked to do. But the fact of the matter is that there were bigger issues that have a 
huge influence on the interaction that led into the controversy of dredging to 
maintain the port in an area that could affect salmon. The whole broader context of 
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how we were managing and trying to restore salmon populations obviously is 
something we couldn’t address…, and yet that’s so important because it determines 
the context and opportunities in that particular small section of their habitat.  
 

Additionally, this panelist observed that there were economic and legislative issues that were 

outside of the scope of this particular review—whether by choice or by necessity—that still 

played a significant role in the overall conduct of the Channel Deepening Project. This 

panelist noted that, 

There are the broader issues involved in the decisions which the Corps or the 
Congress makes on whether they’re going to invest in deepening port channels and 
that sort of thing. It was driving the controversy, but obviously we couldn’t address 
whether deepening the Columbia River Channel is economically and nationally 
justified…that’s an area that was outside of our remit in terms of what we were 
asked to do. Frankly, if we would have diverged into that and begun discussing 
“Well, you know, this is not economically justified,” we would have lost the attention 
of our client… But the question they were asking us depends on this bigger issue on 
both sides. 

 
Separation of Science and Management Issues. In addition to determining which 

scientific questions to address, SEI also gave the panel instructions in terms of making a 

distinction between science issues and policy or management issues. One panelist noted that 

[the panel] is really not doing policy and that the management of the situation is up 
to somebody else. SEI has always stressed that this is strictly an evaluation of the 
science. What does the science say? In a way, that makes our job very, very much 
easier. It’s fairly easy, in most cases, to summarize what the science says and to 
identify areas where there’s no strong voice from the science because it’s poor, or it’s 
weak, or the evidence doesn’t exist. 

 
SEI staff reported that they, as an organization convening these panels, needed to be 

cautious that their activities did not cause them to fall under the jurisdiction of the Federal 

Advisory Committee Act (FACA). Instructing panelists not to give advice was an important 

part of this. FACA was enacted in 1972 to “ensure that advice by the various advisory 

committees formed over the years is objective and accessible to the public. The Act 

formalized a process for establishing, operating, overseeing, and terminating these advisory 

bodies” (U.S. General Services Administration, 2007b). This does not seem unreasonable, 

except that the process entails a great deal of extra work for all parties, so much so that a 

court ruling in a case clarifying the applicability of FACA to a particular committee noted 

that 
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Recognizing the Pandora’s Box that could erupt if FACA were construed broadly, 
the Supreme Court has adopted a restrictive interpretation of FACA: “FACA was 
enacted to cure specific ills, above all the wasteful expenditure of public funds for 
worthless committee meetings and biased proposals; although its reach is extensive, 
we cannot believe that it was intended to cover every formal and informal 
consultation between the President or an Executive agency and a group rendering 
advice.” (U.S. General Services Administration, 2007a) 
  

While the Act defines an “‘advisory committee’ as ‘any committee, board, commission, 

council, conference, panel, task force, or other similar group’ that is ‘established or utilized’ 

by the President or any agency ‘in the interest of obtaining advice or recommendations’ for 

one or more federal agencies or officers,” (U.S. General Services Administration, 2007b) the 

details of when FACA should apply continue to be worked out in the court system. Based 

on my reading of the instructions on the General Services Administration (GSA) Web site, 

the legal cases regarding FACA applicability, and a telephone conversation with a staff 

member of the GSA Committee Management Secretariat, one of the determinants is not 

whether advice was given, but whether it was offered via the consensus of the committee 

(yes, FACA supposedly does apply) or via individual comment (no, FACA supposedly does 

not apply). However, in the case digest provided on the GSA Web site, which is “a 

compilation of case law developed in response to legal actions regarding FACA over the last 

32 years,” one of the case rulings appeared to weigh the consensus criterion less strongly 

than the true intent of the group or its process, thus ruling that a committee that had made a 

consensus-based determination still did not fall under FACA regulations. A 2003 Office of 

Management and Budget Bulletin cited a ruling that “peer review panels selected and 

supervised by outside consultants are not governed by the Federal Advisory Committee Act” 

(Office of Management and Budget, 2003, p. 12). 

That said, SEI’s caution both at the time of the review of the Columbia Channel 

Deepening Project and since may well be warranted, even though members of certain courts 

appear to want to err on the side of reasonableness. The effects of this underlying need to 

not give consensus-driven advice did come up during some of the interviews with panelists. 

One recalled, 

This was a constraint I think that was not imposed by SEI but imposed by the 
contractual arrangements that they had. My recollection is that they really didn’t want 
us to serve as a consensus committee…it could have had something to do with 
Federal rules regarding the Federal Advisory Committee Act, something like that. I 
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seem to recall….we were basically there to offer our individual expertise rather than 
to kind of share our thoughts and come together on some common understanding 
that we all could endorse. I think that evolved over time. 

 
However, regardless of whether FACA applies or does not apply or applies in what manner, 

the separation between scientific issues and policy and management issues continues to be 

culturally and philosophically supported by many involved in science, management policy, or 

the interface of science and policy. As one agency staff person commented, “We didn’t really 

want them to make the decision on whether to deepen or not deepen [the channel]. We 

wanted them to tell us whether we had used the right data and done the right thing with it.” 

In practice, however, not everyone agreed that science and management or policy could be 

so clearly separated. The following three quotations (the first two from panelists and the 

third from an agency staff member) are examples of the potential ambiguity participants 

encountered: 

Going from that statement of what the science says, through the process of how 
actually a management plan or a conversation plan would be hacked out, and what it 
would take to run it, to evaluate it, and how you would know it’s successful or not, 
that’s a much tougher job, and really, the panelists don’t have that tough job. Of 
course, we come into contact with it because agencies say, well, how would we do 
that? What would it take? So it certainly spills over into management and 
conservation, and sometimes a little bit into the law. 

 
My own philosophy, having been involved in a lot of these things, is that first of all, 
in applied environmental science, you can never stay away fully from the policy. 
However, if you as a group are rendering advice that the policy makers—the 
recipients of the advice—feel that you’re overstepping your role, which is to provide 
them technical advice… there’s a matter of territoriality in terms of making those 
decisions, but also there’s a matter often that… their issues involve a lot of things 
that go well beyond technical issues, such as stakeholder issues, political issues, and 
so on, that you really step in an area that you don’t know much about. 
 
I’m very applied in the stuff I do, so I have to think about the management issues in 
the things that I do. In the realm of what the panel was looking at, I think they have 
to couch what they’re thinking about in terms of the ramifications of management of 
systems. So I think it was important for them. 

 
Overall, as indicated by all the comments made during the interviews, participants 

thought that the correct issues were addressed and that there were no unnecessary additions 

or obvious omissions. After determining the scope of issues, SEI began the process of 

selecting panelists who could address those issues.  
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Selection of Panelists 

The third component of conducting the review, which I will describe and illustrate 

with quotations in this section, is the process of selecting panelists. See Table 10 for a list of 

panelists’ education and research interests.  

Table 10: List of Panelists’ Degrees and Areas of Research 

 
Highest Level 
of Education 

Discipline Research Interests 

Ph.D. Oceanography and 
Limnology 

Development, application, and evaluation of methods 
for quantitative ecological risk analysis and assessment 

Ph.D. Biology, Ecology, and 
Evolution 

Community structure, determinants of diversity, density 
and distribution, interspecific interactions among bird 
species and adaptive morphology, including studies on 
continental bird faunas, plant populations on small 
continental islands, desert vegetation 

Ph.D. Marine Science Environmental and natural resource management, 
including watershed/ecosystem management, monitory 
systems, and habitat modification and fisheries, 
including studies in biological oceanography, estuaries, 
continental shelves, sedimentology, and marine 
pollution 

Ph.D. Pharmacology and 
Aquatic Toxicology 

Cellular level processes that determine bioaccumulation 
of persistent environmental contaminants 

Ph.D. Environmental 
Science and 
Management 

Field and theoretical studies of drainage basin, hillslope, 
and fluvial geomorphology in landscape management 
and hazard analysis 

Ph.D. Limnology and 
Fisheries 

Global studies of freshwater lakes with emphasis on 
biological, chemical, and physical interactions between 
surrounding watersheds and lakes 

Ph.D. Aquatic and Fishery 
Sciences 

Behavior, ecology and evolution of fishes, with 
emphasis on migrations, life history patterns, 
reproduction, habitat requirements, and diversification 
of Pacific salmon 

 

SEI staff, highlighting the importance of how reviewers are selected, commented 

that “Controlling the peer review process controls the results. If you choose the wrong 

reviewers or if you choose a biased group, you’re going to get a biased result.” All agency 

staff responded that they were satisfied with the process and the panelists chosen.  
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Many of the comments agency staff made focused on the fairness of the process, 

noting that while they could and did make recommendations, none of the involved agencies 

had a role in the actual selection. “It wasn’t like NOAA had their guy and US Fish had their 

guy…. It was that SEI came up with names of respected scientists around the country and 

around the world and posed them to us. We could veto, but we couldn’t choose.” In 

addition, through the time-intensive process of initial planning, areas of needed expertise 

were also identified and negotiated. One agency staff person noted that 

We tried really hard to make sure that everybody who was on that panel had 
expertise that we needed…because we developed a list of the various categories of 
information that we were going to be discussing. SEI staff was matching that list of 
topics to people that had some expertise in each of those topics.  
 

While the time devoted to initial planning, along with the selection of issues and panelists, 

mainly occurred prior to any face-to-face meetings, the next section describes the 

importance of skillful facilitation during the meetings between panelists and agency staff. 

Facilitation 

The fourth component of the ISR process that participants commented on was 

facilitation. Communication and behind-the-scenes support and planning work continued 

throughout the process with SEI staff meeting regularly with agency staff to review what was 

going to be presented at each of the review panel meetings as well as guiding the 

deliberations of the panel. One panelist noted that “Mostly due to [SEI staff] abilities, these 

sessions tended to go rather well, even when there was a fair amount of discord in the air. 

They do a splendid job of managing these things.” However, one of the panelists did not 

find the process or facilitation supportive of the level of exchange or analysis that he wanted. 

This panelist characterized the proceedings of the meetings in the following description: 

You get asked this question, and then everybody in the panel, one after the other, 
has to answer there in public and off-the-cuff, okay? Now, no matter how good your 
panel is, under those circumstances, an awful lot of useless and diversionary things 
are going to be said, in and among the valuable things that are said. And so, what 
comes out in answer to that question is an awful lot of disorganized...or unorganized 
chaff as well as some useful information. 

 
This panelist thought there should have been more time for the panel members to meet 

separately to discuss the issues in-depth prior to the public meetings, noting that “if you 
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want analysis...it’s a word people keep forgetting in all this...the information has to be 

analyzed because typically, it’s not.” 

Given that the focus of a review is the appraisal or judgment of the science being 

used in the resource management projects, the level of expertise of the panel—both actual 

and perceived—plays an understandably important role in the process. The next section 

explores panel characteristics, based on descriptions given by SEI staff, panelists, and agency 

staff. These descriptions included not only comments about expertise, but also auxiliary 

characteristics that could have a mediating effect on expertise. 

Characteristics of Panelists 

Of the five panelists I interviewed, two said they had previously participated in many 

ISRs; two said they had also participated in many, but not like the one conducted by SEI; 

and one said he had participated in a few, such as grant review panels, but not like the one 

conducted by SEI.  When asked to describe the difference, the panelist responded, “I’ve not 

ever served on a panel that was working on resolving basically a conflict between two federal 

agencies.” Comments made by both panelists and agency staff regarding characteristics of 

panelists fell into four main categories: level and type of expertise, independence and 

objectivity, “getting up to speed” regarding the local context, and reputation. Each of these 

categories or themes is described below with quotations provided as illustrative examples. 

Expertise 

The assessment of knowledge is, of course, central to the use of an expert panel: 

who knows what and how well do they know it? As discussed above, areas of needed 

expertise were identified and negotiated with the involved agencies; however, one SEI staff 

member also noted that in selecting panelists 

We look for panelists who have scientific qualifications and they must be excellent 
scientists. But they don’t all have to be hyper-qualified in that subject area. That 
often causes tension between us and the clients because the clients will always say 
“Well, I need someone who is an expert on Columbia River fish.” We usually 
respond, “Well, actually no, you want somebody who’s got the big picture and 
understands how to evaluate big things.” 

 
On reflection, all of the panelists interviewed for the Columbia River project 

expressed satisfaction with the level of expertise of individual panelists as well as the range 

of expertise represented by the panel as a whole. As one panelist observed, “I’ve served on 

many panels, and I think this was an excellent one, in terms of the quality, the relevance of 
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the expertise, and the willingness of well-known people to engage in the process.”  Another 

panelist remarked, “We were a very broad panel: everything from engineering and hydrology 

through the details of salmon biology was represented. There certainly were no obvious gaps 

and I think no gaps that turned up later on.” 

  Most of the agency staff and technical presenters interviewed also reported being 

satisfied with the expertise of the panel: “There was no one who sat and listened to them 

that didn’t find that they were highly credible and thoughtful and thorough…They were a 

great panel.” Another agency staff member observed 

They had a breadth of experience and knowledge, they were well-respected in their 
fields, and they brought a level of independence to the effort, so that people could 
not claim that one of the panelists was biased in a certain way. None of those folks 
worked for any of the agencies that were involved, which I thought was a very good 
thing.  

 
As mentioned above, participants also commented on other panelist characteristics that they 

thought were important in the review process. I have grouped those comments into three 

categories: independence and objectivity, need and ability to learn about the local context, 

and reputation. 

Independence and Objectivity 

Nearly everyone interviewed expressed satisfaction with the level and type of 

expertise of the seven panelists who participated in the Columbia River project review; 

however, it was never a matter of knowledge alone. For example, in the Columbia River 

case, independence was often valued as much or more than specific knowledge or 

experience with the estuary. As one of the panelists noted: 

Typically, there are a number of scientists who are well-informed about the local 
problem...whether it’s CALFED [a collaborative program focused on improving the 
San Francisco Bay-Sacramento-San Joaquin River Delta Watershed,] the [Mississippi] 
Delta, or the [Columbia River] Estuary. But the various interest groups don’t trust 
those people because they say that those people are already working on the other 
side or for the other side, and “I don’t trust them.” So, by definition, you have to go 
outside of the local system and get people who are not contaminated by previous 
knowledge of the system. 
 

Learning about Context and Local Issues 

Therefore, serving on the panel required most panelists to become educated about 

the local issues facing the Columbia River project. Overall, panelists did not find this an 
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insurmountable task, commenting that their knowledge of other large systems and their 

ability to listen and ask critical questions compensated for their lack of local knowledge, as 

evidenced by the following quotations by two of the panelists:  

... not just in the Columbia but repeated elsewhere, you bring in people who have a 
broad range of experience in applying their science to these kinds of problems, but 
they aren’t experts on the Columbia River…You’re bringing them in because they’ve 
got this broad assessment and appreciation of the scientific issues, and they’ve 
watched similar contentious issues being ironed out through the application of some 
kind of scientific information. 

 
So having simply a fairly intelligent and good listener on the committee is really what 
they [SEI] aim for, so that one can make these unbiased opinions and probe for 
answers from the various agencies that elucidate the general problem. If you knew it 
all already, you would perhaps probe less deeply. 
 

One panelist noted, however, that if the selection of panelists had not been done as skillfully 

as it was done for the Columbia River project, the outcome might not have been as positive. 

“They got people who were sharp enough to get their heads around the important questions 

without having come in with any baggage. I could conceive a situation where if they hadn’t 

chosen them well, their lack of local knowledge would have been a problem.” 

Agency staff and technical presenters commented on the transferability of scientific 

skills, which they felt compensated for the lack of local knowledge. As one presenter 

reflected, “Generally as a scientist you can kind of pick at different topics that you may not 

be the expert on, but you can understand the topic and give useful advice from your unique 

perspective as a scientist.” However, two of the agency staff who were interviewed disagreed 

with these assessments, commenting that 

To try to find someone who is independent, you end up getting someone who really 
doesn’t know anything about it. I thought that was the biggest drawback. We sent 
them huge piles of information and they were supposed to become enough of an 
expert on the Columbia River and the fish issues in a short period of time in order to 
proclaim what their opinion was on how the process was going. I think that’s a 
difficult process for the panel and I’m not sure…Some of the panel members pulled 
it off better than others. 
 
A number of people interviewed referenced the volume of materials and number of 

presentations given to panelists and the need for them to “get up to speed.” The panelists, 

all of whom had previous experience serving on other panels, accepted that this was “the 

nature of the process.” One panelist said, “They gave us a huge pile of technical literature to 
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read before the first meeting. I had a box full of this stuff. So it’s quite intensive.” When 

asked if he thought the materials he received were complete, another panelist responded, 

“Yes, we did think that, and if we had not thought that, then we would have tried to remedy 

the situation. We are encouraged to feel free as a panel to seek additional information, 

evidence, and testimony – whatever you wish to call it from other people.” 

 Most agency staff/technical presenters expressed satisfaction with the materials 

given to the panel and their ability to digest the information, as evidenced by the following 

quotations from three staff: 

I think we [one of the agencies] did a very good job of placing the basic data and 
associated analyses in front of them for them to review, so the ones that took the 
time to review it, I don’t think there were any surprises. The presentations took 
thousands of pages of core analysis and pulled it down into a PowerPoint 
presentation that took an hour. 

 
I think the panelists—most of them—could grasp that uniqueness, so I guess I’m 
not as concerned about that. I think they were smart enough to grasp it. I think the 
presentations were good to lay out the uniqueness of the system. 
 
We gave them a lot of read-ahead materials on the project, on the estuary, on 
salmon—all of that very basic information. These guys do research; they read 
scientific papers, so I didn’t feel it was that much of a problem [for them to learn 
about the Columbia River project]. 
 

However, the two agency staff who felt that the panelists’ lack of local knowledge was a 

serious drawback (as noted above) also found the process of educating them problematic. 

A lot of them [panelists] don’t have the familiarity with the issues to be able to say 
absolutely definitively that you have used every piece of available information 
because they don’t have the time or the resources to evaluate all the information. I 
think we can say that it was pretty clear that we used every piece of information that 
was available to help answer the questions that we had. But it is tough if you get 
someone who is not that familiar with the area. Because a lot of the information is in 
grey literature, it is not published so you can’t just go and read up on it. 

 
None of the other panelists or agency staff reported any dissatisfaction with the panel’s 

ability to grasp the context or science of the Columbia River project. 

Reputation 

In addition to comments about the knowledge level or expertise of the panelists and 

the process for bridging the gap in local knowledge, both panelists and agency staff 

frequently mentioned the importance of reputation. One person noted that it was the 
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credentials of the scientists on the panel that made the agencies more willing to accept the 

review. Another staff member noted that the review panel was “a way to have some 

respected people—that everybody respects—come in…and evaluate the information 

objectively and come up with a statement as to what was true, what was not true, and what 

needs more work.” Another participant referred to it as the “wow factor,” observing from 

experience with a number of panels that “It’s a fascinating ability to lend brilliant minds to 

look at what’s being done and either confirm it or not, because you’ve got this collection of 

really smart people who can look at this independently from everybody else who’s ever done 

it and give it the wow factor.” 

Since the panel has the role of assessing and judging the science being used, 

discussions about their level of expertise may seem self-evident; however, the expertise of 

agency staff—both actual and perceived—may be equally important in the review process. 

The next section explores agency characteristics, based on the descriptions given by SEI 

staff, panelists, and agency staff members during the interviews. As in the previous section 

on panel members’ expertise, the following section includes a discussion of the auxiliary 

characteristics participants described as having a possible mediating effect on the review 

process or knowledge use. 

Characteristics of Agencies or Agency Staff 

Of the five agency staff and three technical presenters contracted by the agencies I 

interviewed, two said they had not previously participated in an ISR; two said they had 

participated in a few, but not like the one conducted by SEI; two said they had previously 

participated in many ISRs; and two did not indicate their previous experience. The two who 

said they had participated in different types of reviews describe more traditional journal or 

grant reviews or an advisory board. Both panelists and agency staff made comments 

regarding characteristics of agencies or staff, which fell into three main categories: level of 

expertise, openness to review, and the effects of acknowledged stereotypes. Each of these 

areas is explored below with supporting quotations provided. 

Expertise 

When discussing agency expertise and scientific capabilities, many panelists noted the 

difficult issues facing management agencies today. As one panelist remarked 

It is advantageous to the academic to learn firsthand about the challenges of 
management. They’re very, very different and very, very difficult. So writing another 
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paper on bird ecology or fish behavior is something that a fairly large proportion of 
the population can do, but not very many people can solve these challenging 
environmental problems. It’s so much more complex. You don’t even get to design 
the questions or the problem; they sort of fall into your lap. Someone says, “Hey, 
this is your agency; you fix this.” 

 
All of the agency staff and technical presenters spoke with pride when discussing 

their agency and/or research center’s level of knowledge. One staff member, describing the 

work of a colleague, said, “What he knows in his head is just more than you can find in 

books. But it is not written down anywhere, so there is a lot of institutional knowledge that 

resides in our team.” A staff member from another agency stated that, “I think that this 

agency, at least, was speaking the best science. That is what our Endangered Species Act tells 

us to do, use the best available science in our endangered species consultation.” 

However, there was not as much agreement between panelist and agency staff 

perceptions as to whether agencies, or their affiliated research centers, were conducting 

cutting-edge research. One agency staff member observed that “I feel like we’re in a really 

good position to know that most recent information, in part because we’re generating some 

of that most recent information… In fact, I felt that we were actually on the cutting edge of 

some of the things that we were talking about.” However, a panelist, when I asked if he 

thought agencies were conducting cutting-edge research responded, “I would say that if 

people are telling you that they had done the innovative, cutting-edge kind of science that, in 

actual fact, they hadn’t. One of the problems was that nobody had done any innovative or 

cutting-edge anything …not that they were wrong, but there wasn’t anything that would 

surprise a scientist coming in.” I asked a follow-up question regarding barriers agencies faced 

in attempting to use cutting-edge research, and this panelist responded, 

Well, there are several. First of all, if I had worked at an agency for twenty years, and 
I’d been using HEC-6 or something to transport sediment because I was taught that 
in graduate school, and it’s worked everywhere else I’ve applied it. I haven’t kept up 
with what the developments have been in the field. So, I go with the simple stuff… 
Again, another reason is, for many of these problems, you don’t need cutting-edge 
science. For many things, I could do a back-of-the-envelope calculation. At the same 
time, I could have one of my graduate students run a hydrologic model, predicting 
the same thing. We get pretty much the same answer. Why? Because I could see that 
the problem didn’t require a complicated calculation based on a computer model. A 
simple thing using common sense would be enough. 
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Openness to Review 

Another characteristic mentioned during discussions about agencies was the 

willingness of agencies or staff members to engage in the review process. Since this 

particular project was quite contentious with two federal agencies squaring off, any reported 

resistance from agencies or staff appeared rooted in the contested nature of previous 

interactions, with each side having its research and its experts. One SEI staff member 

thought the public nature of the proceedings brought out some resistance, noting that 

“agency scientists are always suspicious about doing this public examination science thing. 

They don’t like that. They like to just do their own science and then hand it off to the 

decision makers. The idea that they actually should do it in public is uncomfortable for 

them.” 

One panelist thought that some agency staff were more comfortable with an 

unassailable image of expert: “A lot of these people in the agencies—not a lot—some of the 

people in the agencies weren’t ready for the kind of scrutiny that they got. I mean, they were 

used to being the expert, and they weren’t used to being challenged, and they weren’t ready.” 

One of the agency staff members also commented on the loss of control a federal agency 

with Endangered Species Act authority may experience in participating in a public review of 

science; however, this staff member noted that “all the agencies involved in the Endangered 

Species Act consultation were interested and comfortable with a peer review science panel 

type of process. It’s becoming more common in all of our agencies to try to navigate 

through complex situations.” 

Another panelist likened the actions of the agencies to a couple entrenched in old marital 

battles: “Each side had their points, and they were getting their backs up and they weren’t 

communicating very well. They were not listening.” This panelist thought that in the end the 

agencies did accept the review process, observing that, “…once we got past a little bit of 

posturing, they were willing to answer questions and work with us. I mean if they’d been 

really stubborn, it would have gone nowhere regardless of how much expertise we had.” 

Stereotypes 

Comments about stereotypes, perhaps as the flip side of reputation, were another 

category of characteristics that people mentioned when agencies were discussed. As noted 

above, reputation was a characteristic usually mentioned when describing panelists. Whereas 
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reputation, in its positive form, might bias assessment of knowledge in a positive direction 

(that is, a person’s skill level might be assessed more positively because of reputation), the 

stereotypes mentioned regarding agencies tended to bias the assessment of knowledge, skill, 

or expertise in a negative direction. Most of the acknowledgments of these stereotypes came 

from agency staff. The following two quotations from staff from two different agencies are 

representative. 

People feel very strongly about certain issues, and they feel very strongly about the 
federal government. And so it is setting that piece aside, too, because sometimes 
science that’s generated by the federal government is not viewed as being as “good” 
as science generated from an academic institution. 

 
The Corps has a universally bad reputation as being a developer or an anti-
environmental group…Even if we have experts like we have downstairs and 
elsewhere who work on these projects …it’s still a Corps of Engineers’ opinion and 
it lacks the credibility with these people that even having someone who knows 
nothing about the Columbia River and comes in and says, “Yeah, that looks good to 
me.”  That has more credibility than someone who has worked on the Columbia 
River 30 years who has worked for the Corps. So that’s what this process buys for 
the Corps of Engineers. 

 
One of the panelists also commented on this particular stereotype regarding the Corps, 

noting that  

The thing that surprised me was how I came in with the prejudice that what they 
wanted to do was bad. I came in kind of thinking I was going to be on the NOAA 
Fisheries’ side and that the Corps were going to be the bad guys. The biggest surprise 
was in myself: how I came in with certain preconceived notions and how, as I 
listened to the arguments, I found myself becoming convinced as other people were 
[that the dredging did not pose a significant risk to the listed endangered species]. 
 
When another panelist was asked if panel members may have held opinions about 

the project prior to the beginning of the process, he responded, “You know, I can’t say that 

that was there. My recollection of the panel members is that they were pretty much as distant 

or as independent as I was myself. I heard no strong opinions from panel members to start 

with…” And another panelist commented, “I think that the panel was really objective. I 

don’t think any of us had a vested interest in either side, favoring either side; I really think 

they were objective. So, I think that’s the key—is to constrain the parameters of the 

discussion and just be darn sure that nobody has any bias.”  
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In the next section I describe how people viewed the interpersonal interactions or 

strategies during the face-to-face workshops. 

Interpersonal Processes of Independent Science Review 

When agency staff and panelists described the aspects of the review that they 

remembered, they mentioned a number of interpersonal processes or strategies that 

members of both groups used. I have grouped these comments into three areas: analytical 

probing by the panel, building trust, and increased communication among review 

participants. People viewed all three processes as enhancing the review process and/or 

improving the science or technical knowledge use in the project.  

All panelists mentioned analytical probing as one of the important processes of the 

review. One panelist observed that “our real role was to ask questions, not to tell people 

what they ought to do… we asked questions of them [agency staff] that would illustrate the 

strengths and weaknesses of what they had.” Many of the agency staff I spoke with also 

mentioned this role of the panel. For example, one staff member said, “We did get hard 

questions like, ‘You’re generating this information, what do you think it means?’ ‘I’m not 

sure if you’re interpreting it correctly, go back and rethink this.’ or ‘Go do more modeling.’” 

While not as many people mentioned the process of building trust as they did 

analytical probing, those who did viewed it as a necessary interpersonal process of the pre-

planning and initial groundwork that occurred in the preliminary stages of the Columbia 

River project. One SEI staff member noted, “The more controversial and the more complex 

the issue, the more time that’s required in explaining the process and explaining the science 

and providing comfort and in brokering trust between the different parties.” One of the 

agency staff members agreed, saying, “We were working on gaining trust with one another 

through this process. So it took a lot of time to craft the panel and the design of the 

meetings in a way that was going to be acceptable to everyone.” 

Communication—among agencies and between agency staff and the panel—was 

viewed as a critical component of the review process. One panelist observed, 

When we bring these warring agencies into the same room, with some fairly easy-
going panel sitting up front, that’s mediating and trying to find out just why they’re 
saying that and why they think that’s critical. It has a great ameliorating influence on 
the proceedings… Simply having a panel that listens a lot does a great deal toward 
settling everyone down, so that they themselves, then, can start to listen a little to the 
other people’s concerns. So it’s a very effective process.  
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Agency staff comments were in agreement regarding the effect the review had on 

improving communication as well as the importance of this effect. One staff member noted 

that “it [the review process] allowed people to express both sides and have someone listen to 

that and express their opinion. It helped to diffuse the animosity.” Another agency staff 

member remarked that 

I would say at the heart of a lot of this, communication is key, key, key, key. It can’t 
be key enough because there’s so much misunderstanding. These people travel in 
different circles. Engineers and biologists travel in different circles, and their flow of 
information and the thinking in their field and their profession and everything is so 
different. 
 

Only one panelist for the Columbia River project expressed dissatisfaction with the 

opportunities for communication in the review process, observing that “over the whole six-

month period, there was time, but there wasn’t the right choreography. There was no really 

useful interaction between the agency managers and the technical panel because it was all 

done in this public arena, and also it was too late in the process.”  

Based on participant comments, in general, face-to-face communication and, 

specifically, analytical probing and building trust played a critical role in the perceived 

success of the review process. However, while much could be accomplished by a well-run 

review, the ISR and the project itself were situated in larger, more complex and confounding 

contexts of the involved organizations, local and national policies, and often competing 

world views. I describe some of the salient participant comments regarding these contexts in 

the next section. 

Organizational Factors and World Views 

 Some agency staff discussed their impressions that changes in agency staffing had—

whether before, during, or after the review—a negative effect on the process of both the 

review and the project itself. In these comments, participants noted that new staff resulted in 

the lack of continuity and the need to educate. 

Through the whole consultation period we had some experienced folks and then 
they had to move on to other assignments. So then we got new people and that 
whole educational piece was very difficult. So it was a long learning curve trying to 
bring people back to that understanding that was there before you changed 
players….The change of the people is as important as that panel composition 
because our work takes so long. One change of a person is just like having another 
panel review. You start over and you educate.  
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 Both panelists and agency staff discussed agency culture and constraints during the 

interviews, especially regarding the Corps. A panelist noted that the Corps must balance 

changes from within and without, observing that 

The Corps is driven a lot by local political and constituent interests, in which they 
then become not just anonymous engineers who sit in their rooms drawing 
blueprints and calculations, but very much part of that political process because they 
then have to work with the local clients and the co-operators that cost-share 
projects… Then you add on to that this new mission of ecosystem restoration that 
really forces them to think about the other side of the argument that they have been 
traditionally on. It really is a very challenging set of forces and transitions that would 
be difficult for any kind of administrative leadership to manage.  

 
This person also said that, in addition to these challenges, “We [in the U.S.] haven’t had a 

water resources act pass in seven years, basically because of the lack of a real basis of 

determining national priorities,” which has led to a logjam of water resources projects. 

Additionally, one agency person noted that “the Corps is driven by very particular mandates 

that are associated with a somewhat regimented funding structure, and so it’s hard for them 

to move around that and move out of that, in terms of doing things differently.” 

There were also a number of comments about the cultural differences between the 

worlds of academic science and applied management. One panelist observed that “Many 

colleagues in the academic world are pretty isolated from even the management agencies, 

much less the people who formulate policy.”  This separation brings with it perceptions that 

may or may not be accurate. For example, when asked if there was anything that was 

surprising about the review process, one technical presenter responded 

I suppose the naiveté of the panel members in terms of reality of how policy, how 
agencies have to make decisions in the face of uncertainty and lack of information 
and thinking that science trumps all. That could be improved, but that basically 
requires that scientists get engaged more frequently with the real world as opposed to 
the academic world. But that may be actually a saving grace because the reality is that 
maybe they can say, “Well, why aren’t you guys looking at the science?” 

 
An agency staff member, when considering how others might perceive agencies’ technical 

work, observed that 

Scientists who are doing publications and research at a university tend to think of the 
stuff that we do as applied research and not that great. …It is specifically done to 
answer a question for a project; therefore, it is not that applicable to other issues as 
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far as basic research goes. But it is tough to get basic research that comes out of a 
university in a form that can apply to a specific project. 

 
Part of the differences between the two worlds was also attributed to differences in the 

underlying motivations and rewards for members of the groups. For example, one person 

noted  

You ask them [scientists], “What’s the best available science on this topic?” They’ll 
say, “There’s a one percent risk that there are toxins in the sands mixed in the 
Columbia bed are getting into the juvenile migrating out of the system, and we’re 
worried about that. It’s a really interesting question for us and we’d love to research it more.” 
[emphasis added to match delivery of comment]  

 
This person continued to describe how this created a tension. Whereas academic scientists 

are rewarded for pursuing questions that are interesting enough to warrant further research, 

agency staff are rewarded—or perhaps required—to take action to address pressing issues. 

However, this exchange also depicts the often shifting perception or assignment of 

who is considered to be a “scientist.” In the previous quotation, the person was referring to 

those who work in a science center of one of the federal agencies; whereas comments made 

by staff of that center indicated that they self-identified as researchers or scientists, yet they 

appeared to consider academic scientists to be of a different group, one perhaps 

characterized as naïve.  

The final two sections of this chapter focus on the findings or results of the ISR and 

how participants described the use of the results or process of the review. 

Report Findings and Recommendations by the Panel 

 A NOAA Fisheries and USFWS joint news release made following the independent 

science review stated that “deepening the Columbia River channel will not jeopardize 

threatened and endangered fish and wildlife” (NOAA Fisheries Service & USFWS, 2002). A 

NOAA Fisheries spokesman indicated that this finding was the result of “a major scientific 

review and analysis…and tremendous help from the independent Sustainable Ecosystems 

Institute’s science panel.” 

 The following are key excerpts from a SEI summary document of the process and of 

the final meeting of the panel describing the panel’s findings: 

• There is no evidence that the project will have a significant impact on salinity 
intrusion; the impact is dwarfed by the natural variability of the system (based on the 
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review of both the modeling used by the Corps of Engineers and a comparison 
model). 

 
• Material dredged in the channel is clean and the project will not likely unleash 

significant amounts of contamination. Dredging is not a likely contributor to fish 
contamination; pathways for contamination remain to be determined.  

 
• The role of the estuary for feeding and growth of fish is unclear. The pathways for 

fish contamination and food chain contamination are also not well understood. All 
of these remain important areas for further investigation. 

 
• Panelists endorsed proactive approaches to lack of information. This included a 

comprehensive monitoring program and adaptive management. Although there was 
considerable variability in response among panelists, they identified the following 
issues as of highest monitoring interest: Salmonid ecology, prey assemblages, 
vegetation surveys, and habitat changes. Salmonid ecology was also the issue selected 
with highest priority for research. (Sustainable Ecosystems Institute, 2001a) 

 
During the interviews, one measure of success that a number of agency participants 

mentioned was that the decision had withstood legal challenges. As one staff member 

commented, “I think the result of their findings were solid…This project has gone under 

quite an extensive litigation trail, and it has survived all that litigation, so that is a measure of 

what’s happened here.” 

Use of the Independent Science Review 

 As outlined in chapter 2, the general categories identified in the literature on 

evaluation use include (1) instrumental use or direct action as a result of the evaluation 

findings; (2) conceptual use or new ideas or understanding as a result of the evaluation 

findings that are “useful in making sense of the policy scene” (Weiss, Murphy-Graham, & 

Birkeland, 2005); (3) process use or new understanding as a result of involvement in the 

process of evaluation (see Patton, 1997); and (4) symbolic use or the rationalization of pre-

determined action or positions. 

When agency staff and panelists described the results of the independent science 

review panel and changes they might have witnessed in themselves or others during the 

process, many of their comments aligned with these evaluation categories. Two of the most 

often cited uses of the review in the Columbia River project were process use (e.g., changes 

in participants’ knowledge or understanding due to their involvement in the review) and 

instrumental use or direct action as a result of the findings.  
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 Usually, in evaluation, process use refers to the changes that occur in client or staff 

understanding. While evaluators may learn quite a bit—about the project, about the issues, 

about themselves—this learning is rarely discussed as one of the uses of the evaluation. In 

this study, I asked both panelists (who played the role of both academic scientists and 

evaluators) and agency staff about any observed changes in understanding in either 

themselves or others. When panelists spoke of their own changes, they talked of reappraising 

already-held positions (as discussed above) and of learning more about the system from the 

other panelists. For example, one panelist noted that  

I expected there to be significant contaminant residues in the sediments. And the 
monitoring data suggested, except for an isolated incident, there was not much there, 
and I was surprised. Then when I talked to the hydrologist [on the panel], he talked 
about how much bed load movement there is in a big river like the Columbia… it’s 
like dunes, and the dunes are actually turning over, being pushed out to sea. These 
things can be meters high…I did not know big river hydrology. I knew about bed 
load movement, but not the scope of the bed load movement in a huge river like the 
Columbia. 

 
Panelists mentioned, more generally, their enjoyment in working with and learning from the 

other panelists. As one panelist noted, “One learns a great deal from one’s fellow panelists in 

this situation because sometimes there’s very little overlap in what we actually know from 

one member to another. It’s very interesting meeting these people.” And while there were 

complimentary references to agency staff and the difficulties they faced, none of the 

panelists directly mentioned gaining any new science or technical knowledge from their 

interactions with the agencies. When they talked about changes in their understanding, it was 

most often regarding what they had learned from other panelists. When agency staff 

discussed changes in panelists based on their involvement with the review process, the staff 

also tended to mention what panelists learned about management issues, but not what they 

may or may have not learned about the scientific issues from the presentations or materials 

given to them. One staff member thought it was an “eye-opening experience for those 

guys,” and another said, 

I think that they recognized that this is serious stuff, and that it wasn’t a bureaucratic 
exercise, and that people were coming to the table with a lot of passion... I think that 
helped them, in terms of understanding where we all were coming from…These 
regulations and laws that we operate under can sometimes boggle the mind, and you 
sort of have to get down to why were these pieces of legislation created…I think, for 
them [the panelists], especially out here in the Northwest, where so much of the 
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work that we do is surrounding listed species, that was an important awakening for 
them. 

 
When discussing changes in agency staff, most panelists talked about the positive 

development of trust, respect, and communication between the Corps and NOAA and how 

that allowed a resolution of the project stalemate. For example, one panelist noted that it was 

“interesting to watch the dynamics between the two groups and actually how it changed 

somewhat over the course of the six months. But I don’t think anybody really fundamentally 

changed his/her agenda.” 

Agency staff made statements that indicated varying opinions about who changed or 

how much they changed. For example, some people felt that the Corps engineers did not 

change their position and perhaps were vindicated by the review process, yet were also 

irritated that they had to go through it at all. Some thought that scientists at the NOAA 

science center had identified important gaps in the research that were needed to make a 

decision about the dredging; others thought that those same scientists had missed previous 

opportunities for conducting that very research. Still others thought those scientists had 

identified what perhaps was an interesting scientific question, but one that bore little direct 

import to the management issues at hand. And yet others pointed out that both the Corps 

and NOAA did change, evidenced by the Corps’ agreement to fund certain studies being 

conducted by NOAA and NOAA’s hiring of staff and moving forward to address some of 

the research gaps. 

Instrumental use was frequently mentioned during the interviews with both panelists 

and agency staff. Some of the descriptions of instrumental use included: agencies were able 

to produce their respective Biological Assessment and Biological Opinion, which withstood 

litigation, as a result of the review; the project moved forward and the dredging operation 

began; and agencies implemented adaptive management procedures. For example, one 

agency staff person noted 

I would say with Corps and NOAA that it has led to better working relationships, 
very much so. One of the outcomes out of this was in the BA [Corps’ Biological 
Assessment] and BO’s [NOAA’s Biological Opinion] was there was agreement to 
have an adaptive management process…I think in the end everybody’s been much 
stronger, more understanding... I think the communication is much better. It really 
has improved things in the region. 
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In addition to these examples of process and instrumental use, participants 

mentioned that the review process or resulting recommendations also established external 

credibility for agencies and provided transparency of decision making and use of science in 

management projects. While only agency staff mentioned the need to establish external 

credibility as a use of the review, both staff and panelists mentioned using panels to provide 

transparency in the process of making management decisions. A panelist noted that “the 

process is more important than the particular panel....to make the technical issues 

transparent and also to have the policy issues laid out in an open format where the public 

can attend is very good.” An agency staff member observed that the panel “offers a way for 

those who clamor for information and agencies who always seem to hide in secret, as a 

means to get that more transparent and in the open.” 

Two panelists, while able to discuss changes in participants during the review 

process, admitted that they did not really know how the review results had been used. One 

noted that “one of the things that I sometimes regret as a panel member is that I simply 

don’t follow up very closely on what happens after we leave the scene.” Another panelist 

thought that panels—both this panel on the Columbia River project and others—were often 

used symbolically, saying  

Basically these agencies, they don’t use the scientific panels to really reduce the 
uncertainty in the science or to come to any useful conclusion. They use the presence 
of scientists and the fact that there was some kind of a process they went through to 
take the heat out of their interactions. And so, in some ways, the scientists are not 
really used for the science; they may be used because their convoluted discussions 
take the heat out of a problem, and the agencies can say a process was gone through, 
but they don’t use the scientists well. 

 
When asked if agency staff obtained new technical knowledge from the panel, one staff 

member responded 

No, well with the exception of the fellow that was the hydrologist on the panel… I 
remember him bringing some new information into the conversation regarding 
modeling, so that was helpful. However, the panelists were not necessarily asked to 
do that. They were asked to bring the expertise that they had, but not necessarily to 
generate additional papers and information. It was more like reacting to what we 
were telling them. 
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Other participants supported that assessment. One of the panelists, who had extensive 

experience serving on panels, noted that there might be the possibility of transmitting new 

knowledge during the review, however, he added, 

I think that bringing in these external expert groups is only modestly effective. I go 
to Portland for six meetings and while I’m there, I’m focused on it, but when I go 
back home in the intervening weeks, I’m not. I’ve got other jobs and responsibilities. 
So if that’s what it [the infusion of new knowledge] depends on, it’s a poor excuse 
from the real kinds of interaction which should probably be done in a regional 
scientific community on an ongoing basis…That’s much more important. It should 
be more important than having a group of experts who’ve come in for a short visit 
and the main qualification of their expertise is they’re not from there. I think they 
can bring in something, but if you’re depending upon these expert panels to be that 
primary source of ventilation or infusion of new information, a new way of thinking, 
then you’ve got something seriously wrong with respect to the ways you exchange 
information and get ideas from the regional scientific communities, science and 
engineering community.  

 
Summary 

The Columbia River Channel Deepening Project ISR was conducted in a charged 

political arena. Five public meetings, plus one meeting attended only by agency staff and 

panelists, were held over six months. The review took place in a context of multiple groups 

meeting to plan and negotiate the agenda and issues of the meetings or workshops with the 

panel. Overall, participants reported that they thought it was a useful, perhaps even 

necessary process. The finding of the panel was that the current science indicated that 

“deepening the Columbia River channel will not jeopardize threatened and endangered fish 

and wildlife”(Sustainable Ecosystems Institute, 2001b). However, the panel also 

recommended a strengthening of adaptive management procedures to track effects of the 

project. The primary indicator of success was that the stalemate between the Corps and 

NOAA Fisheries was resolved and the project commenced in 2005.  



94 

CHAPTER 5 

MISSOURI RIVER CASE STUDY 

 As noted in Chapter 3, the Missouri River case study is based on a review of public 

documents and interviews with 20 people who participated in the independent science 

review of the Pallid Sturgeon Assessment and Monitoring Program (Population 

Assessment), the Habitat Assessment and Monitoring Program (Habitat or HAMP 

Assessment), or both.  

To provide structure and coherence in describing the two independent science 

reviews (ISRs) of Missouri River programs based on the interviews and a review of 

documents, I have divided this case study into eight sections: (1) an overview of the 

program’s background; (2) the initiation of the ISR; (3) a description of the ISR process 

(including initial planning, selection of issues, selection of panelists, and facilitation of 

meetings); (4) reported panel findings or recommendations; (5) participants’ assessments of 

salient characteristics of both panelists and agency staff; (6) interpersonal processes or 

strategies that played a role during the review; (7) systemic factors, such as organizational 

culture and constraints or world views, that informed or affected the context of the project 

or the review process; and (8) a description of how the results or process of the review were 

reportedly used. 

In comparison to the Columbia River’s unfolding chess game around the channel 

deepening project that ended in the cessation of productive communication between two 

large federal agencies, the events on the Missouri River leading up to the convening of the 

independent science reviews were more like years of cold war negotiations between nations 

inching toward détente. Within this progression there were periods of engagement, of re-

entrenchment, of weariness and frustration, and, at times, of success. 

Background3 

Beginning in Montana, the Missouri River flows approximately 2,300 human-altered 

miles to its confluence with the Mississippi River just north of St. Louis, Missouri. The 

modifications and land use changes, which began in the late 1800s, include removal of snags, 

                                                 
3 In this section I provide only a brief description of the context and history leading up to the ISRs to orient 
the reader. For those interested in a more in-depth exploration of the history and issues facing the Missouri 
River I recommend Big Muddy Blues (Lambrecht, 2005) and Missouri River Basin (Galat, Berry, Peters, & White, 
2005). 
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damming and channelization, and increased urbanization and agricultural land use. 

Congressional passage of the Pick-Sloan Plan in 1944—with the intended goals of increased 

flood control, improved navigation, and increased water reserves for irrigation—resulted in a 

surge of dam and levee construction (Lowry, 2003; National Research Council, 2002). 

While many of these changes appeared progressive and responsive to the intended 

goals when they were undertaken, the current result of these combined actions is a highly 

distressed ecosystem: “Of the 67 native fish species living along the mainstem, 51 are now 

listed as rare…One of these fishes (pallid sturgeon) and two avian species (least tern and 

piping plover) are on the federal Endangered Species List” (NRC, 2002, p. 3). 

As with other large river systems, the U.S. Army Corps of Engineers is 

congressionally charged with the responsibility of managing the Missouri River; however, as 

noted in the NRC report, 

Current management protocols for operating the Missouri River system represent an 
accretion of federal laws, congressional committee language, appropriations 
instructions, and organizational interpretations that have been enacted or developed 
over the past century. This guidance has generally not been updated to reflect 
changing economic and social conditions, new needs in the basin or the nation, or 
advances in scientific knowledge. (p. 8)  

 
A key aspect of the management of the river includes dam and reservoir operation 

schedules, which control flow and channel depth. Guidance for prioritizing and acting on 

these activities is provided in the Corps’ Missouri River Mainstem Reservoir System Master 

Water Control Manual (Master Manual). The Corps approved the latest version of the 

manual, comprised of over 400 pages, in 2004 after more than 20 years of negotiations and 

revisions. In discussing the extended time period, the NRC Committee on the Missouri 

River Ecosystem Science observed that “decisions regarding water release schedules from 

the Missouri River mainstem reservoirs ultimately determine the distribution of the river’s 

benefits” (NRC, 2002, p. 9), and there has been little consensus among the multitude of 

stakeholder groups involved with Missouri River basin management issues. Since 2004 there 

have been additional challenges and revisions to the Master Manual. 

Several sources, including the National Research Council’s report and the biological 

opinions issued by the U.S. Fish and Wildlife Service (NRC, 2002; USFWS, 2000, 2003), 

note that the improved health of the Missouri River ecosystem requires a more natural flow 

regime with rises in the spring and lower flows in late summer and fall. The road to acting 
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on this need, however, is fraught with conflict as the fluctuation of flow is seen as adverse to 

the needs of navigation, agriculture, hydropower, and recreation users. In balancing these 

competing resource demands, the Corps is also required to meet its obligations under the 

Endangered Species Act, which includes consulting with the U.S. Fish and Wildlife Service 

to ensure that any action (or nonaction) taken does not adversely affect any critical habitat 

or, alternatively, that a designated Reasonable and Prudent Alternative is undertaken.  

The USFWS Biological Opinion (2000) 

…recommended, in part, that the Army Corps of Engineers initiate modified flow 
regimes by 2003 to avoid jeopardizing three listed species (endangered pallid 
sturgeon and least tern; threatened piping plover) and begin restoring the river’s 
ecological health. The COE is responsible for monitoring and evaluating biotic 
responses of the pallid sturgeon to operational and habitat changes on the Missouri 
River. 
 

To meet that responsibility, the Corps worked with USFWS and state agencies to develop 

and conduct a Pallid Sturgeon Assessment and Monitoring Program, which includes the 

following goals: 

1. Document annual results and long-term trends in pallid sturgeon population 

abundance and geographic distribution throughout the Missouri River System. 

2. Document annual results and long-term trends of habitat use of wild pallid 

sturgeon and hatchery stocked pallid sturgeon by season and life stage. 

3. Document population structure and dynamics of pallid sturgeon in the Missouri 

River System. 

4. Evaluate annual results and long-term trends in native target species population 

abundance and geographic distribution throughout the Missouri River system. 

5. Document annual results and long-term trends of habitat usage of the native 

target species by season and life stage. 

6. Document annual results and long-term trends of all non-target species 

population abundance and geographic distribution throughout the Missouri 

River system, where sample size is greater than fifty individuals. (Doyle, 

Frohnauer, Lee, Plauck, Utrup, & Hill, 2004, p. 2) 

As one participant recalled, these goals were developed by a team that 

…consisted of people who had been on the river for their whole careers and had a 
lot of perspective. They started the process and the implementation of the first 
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protocol. It took many meetings, many days, and agonizing debate over what to do, 
but the debate was, and I think it was more of a debate than an argument, over 
which way to do it. 
 
Currently, two teams—including staff members from the Corps, USFWS, and state 

agencies—work on the program. One team focuses on pallid sturgeon monitoring and 

assessment and the other on habitat monitoring and assessment; however, there is a great 

deal of overlap in membership and project goals between these two teams. Members from 

both of the teams participated in the independent science reviews. As noted in Chapter 3, 

this overlap precluded presenting separate, complete case studies of the Population 

Assessment and the Habitat Assessment reviews. While there are separate reports and 

documents for each panel, the comments and memories of the participants were not so 

clearly delineated, especially since agency staff attend numerous scientific and program 

meetings each year. Therefore, in the following sections, I have reported findings in thematic 

categories that span both panels, with distinctions made when participants clearly noted 

differences between the two reviews.    

Initiation of Independent Science Review Process 

The impetus for an independent science review of the Missouri River programs came 

from members of the pallid sturgeon monitoring and assessment team. During interviews, a 

number of team members made comments that were in agreement with the sentiment one 

person expressed: “We live in this world and we are working in this world and our focus is 

here. Maybe we ought to have someone else take a look at this, some experts take a look at 

to see if we are on track.” Another team member underscored this idea in observing that 

[The team] was tackling stuff that most of us weren’t trained for…our experience 
didn’t expand to developing a monitoring program for a basin the size of the 
Missouri River. I was getting into a place that I wasn’t real comfortable making 
decisions about a program design that big. I simply thought that we needed 
somebody to look at what we were doing. I felt very positive about what we were 
doing, but I’ve never worked on that scale before. 

 
In May 2004, SEI staff made a presentation to the Missouri River Natural Resources 

Conference. It was during this meeting that an initial discussion between team members and 

SEI regarding the convening of an independent science review panel occurred. Subsequently, 

SEI conducted, at the time of this report, three linked ISRs for Missouri River programs to 

review: (1) the monitoring and assessment program for the pallid sturgeon population, (2) 
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the monitoring and assessment of the habitat creation program, and (3) the models and 

linkages for hydrological and biological processes of the Missouri River. Since the final 

report for the third review was not a public document at the time of my interviews, it was 

not included in my research. 

SEI conducted the first review—of the Pallid Sturgeon Monitoring and Assessment 

Program—as a two-day workshop held October 2004 at the Ramkota Hotel in Sioux Falls, 

SD. This meeting included presentations by agency team members, question-and-answer 

periods with the panel, and panel responses to discussions and presentation. One agency 

staff member described the process as, 

Some of the team members gave presentations on data that we already had and what 
they had found thus far, just to give the panel an idea of what we’re doing. Then 
there were some question and answers to clarify in the panel’s mind what we did and 
what we’re doing… I think it was well designed, well thought out, and we had plenty 
of time to accomplish everything we wanted to do. 

 
Based on comments during the interviews, public participation at these meetings did not 

seem to be a priority for the principal parties involved in planning the ISR, since the request 

for review was geared more towards technical support for the monitoring and assessment 

teams. As one agency staff member recalled, “I’m not even sure the public was invited…it 

was more for us [the team members] to know that we were doing something valid and at 

that point just to guide us.” However, some staff members did comment that at some point 

it would be important to involve the public. One agency staff member said, 

If we were to do one five years from now when we have four or five years of data, I 
think it would be appropriate at that time to bring in the public and get them 
involved in the process as far as what we’ve learned, what we’re doing, and what we 
need to do. 

 
The second ISR, for the Habitat Assessment and Monitoring Program, began as a 

document review with four panelists reviewing and responding to USACE program 

materials they had received. Team members then received a written report from SEI in 

December 2005. One team member recalled that “because we had multiple people 

interpreting those comments differently, we got the panel together in Omaha in...I want to 

say April or May [2006].” Habitat assessment and monitoring team members and two of the 

four panelists attended this meeting. 
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While peer review is a cornerstone of scientific communities and practice, the 

application of review in complex management projects requires some modifications to its 

standard practice. For example, while anonymity is standard for peer reviewers of journal 

and grant proposal submissions, it is often not provided to reviewers in these situations. In 

the next section I portray how participants described the process and logistics of the two 

reviews conducted for Missouri River programs. I have supplemented and corroborated 

their comments with information from public reports on the reviews. 

The Logistics and Process of the Review 

 My conversations with SEI staff as well as the interviews conducted with agency 

staff and panelists revealed four components of the independent science review that the 

participants considered important to the review process: (1) time and effort devoted to the 

initial planning of the review, (2) selection of issues to be reviewed by the panel, (3) selection 

of panelists, and (4) facilitation of the process. The following sections describe these 

components in further detail along with quotations to illustrate and substantiate each point. 

Initial Planning 

 As noted in the previous chapter, SEI has developed a process of conducting ISRs 

that they report employing in a relatively consistent manner for all the reviews they convene. 

When discussing the first review for the Pallid Sturgeon Assessment and Monitoring 

Program, a SEI staff member confirmed that the initial planning phase, which SEI considers 

pivotal to the entire review process, was characteristically similar to other SEI reviews, 

including the number of preliminary discussions with stakeholders. One of the agency staff 

members who was involved with the initial planning confirmed this description, recalling, 

I had several conference calls with the folks from SEI and some of the panel 
members as they would need to ask for clarity as they were trying to be brought up 
to speed before they got together with the entire team. 

 
Both panelists and agency staff members expressed satisfaction with the planning process 

for the first review (Population Assessment); however, people indicated that the second 

review (Habitat Assessment) was not planned or conducted in quite the same manner. For 

example, one agency staff member recalled that the Habitat Assessment review was “a lot 

shorter in time-frame. I just felt like it was rushed and it wasn’t as well organized with a 

definitive product of what we wanted out of that review.” Additional comments regarding 

the Habitat Assessment review are explored in greater detail in the section below that 
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discusses the differences participants described between the two reviews. Next, however, I 

turn to the selection of issues for the panel to review. 

Selection of Issues Presented to the Panel 

 When I asked SEI staff to describe the process for determining the issues to be 

presented to the panel for review, a staff member responded that the preliminary 

communication with a client was a process of “articulating the issues, articulating the 

problems, and coming up with different ways that might solve them because sometimes an 

independent science review is needed and sometimes it isn’t.” This staff member went on to 

say that the “next phase was to talk with them on the phone back and forth…[asking] what’s 

the overarching set of issues here and narrowing that down to what are the specific 

questions that need to be addressed.” Similarly, when I asked an agency staff member to 

describe how the issues were determined, he/she responded that it happened “through a lot 

of discussions. We talked about what we felt we needed help with, and then I think that was 

carried up the ladder by the Corps when they designed their scope of work.” 

List of Issues Selected. Table 11 lists the main issues that SEI and participating 

parties identified and presented to each panel. 

Participants’ Perceptions of the Issues Selected. In each interview, I asked 

participants what they thought of the set of issues that had been presented to each of the 

panels. Overall, both panelists and agency staff members thought the right issues were 

identified and addressed by the panels. However, in some interviews agency staff indicated 

that they did not think the issues for the Habitat Assessment review were as clearly defined 

as those for the Population Assessment. Additionally, one agency staff member saw the 

division of the process—into separate Population and Habitat Assessment reviews—as a 

weakness because it meant that things were continuing to be addressed in a piecemeal 

fashion. This agency staff member continued by saying, “to do an independent science 

review of the Pallid program, which includes Pallid Population Assessment, Habitat 

Assessment, Propagation and Research, to me, would have been ultimately powerful and 

allowed us to integrate.”  
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Table 11. Main Issues Reviewed by Pallid Sturgeon Population Assessment and the Habitat 
Assessment Panels 
 

Issues for Pallid Sturgeon Population 
Assessment Panel  

(Sustainable Ecosystems Institute, 2004, p. i) 

Issues for Habitat Assessment Panel 
(Sustainable Ecosystems Institute, 2005, p. 6) 

� Review current design of the monitoring and 
analytical program 

� Is the conceptual model sound? 

� Review technical approaches in use � Is the strategy valid and meaningful in the 
context of big river restoration? 

� Review implications of statistical analysis for 
monitoring design 

� Are the objectives feasible? 

� Are the sampling design, protocol and 
objectives relevant and valid? 

� Suggestions for adaptive monitoring to 
maintain the program as a living program, 
including institutional steps that the team 
can take to improve the effectiveness and 
utility of the program 

� Does the effort enable us to detect Pallid 
responses to habitat manipulations over 
time? 

� Does the program adequately address scale 
(i.e., basin, reach, bend, macro, micro)? 

 

� Provide a list of recommendations 
identifying strengths, weaknesses, and 
suggestions to improve design, protocols, 
and objectives.  

 

Separation of Science and Policy Issues. A topic that surfaced during discussions 

about the selection of issues for review was the separation of science and management or 

policy issues. As noted in Chapter 4, part of the process of determining the scope of issues 

and providing background information included SEI staff’s instruction to panelists that their 

role was only to evaluate science issues and not policy or management issues. One panelist, 

who served on both Missouri River reviews as well as previous SEI panels, commented that 

SEI educated us every time we sat down. That there’s always going to be a tendency 
for us to want to do the assessment for them [agency staff], for us to want to tell 
them what to do. But what we can only do is evaluate the science and to some extent 
the conceptual models and structural frameworks in place for undertaking that 
science… and encourage them to think about what best available science means… I 
would emphasize that we are not here to provide answers to their problems. That we 
are here to review and evaluate the science as it’s presented. Perhaps present options, 
but not tell them what to do. And that’s sometimes a little unusual for somebody 
who does this, initially. 
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Nearly all of the agency staff and panelists interviewed confirmed that this was how the 

panels were conducted and that they thought it worked well. For example, one agency staff 

member recalled, “I don’t think they ever tried to get over onto the policy side… I don’t 

think politics or the policy part of, from my standpoint, ever got into the way of their 

decisions or recommendations.” Another agency staff member observed, 

…independent science reviews, they should definitely stick to the science because we 
need to maintain that credibility and scientific integrity. The scientists and 
independent science reviews should stick strictly to science. Let the questions be 
separate from the potential management or policy implications. By doing that, the 
science stays true to what science should be… It shouldn’t be the independent 
science review teams that determine policy. They simply provide the answers to 
questions, and then it becomes a policy… We need to maintain that separation, yet 
the critical thing is being able to communicate what these answers mean without 
changing the science of it. 
 
However, a few noted that while it was appropriate—if not necessary—to do so, in 

practice the separation between science and management issues was sometimes not so easily 

accomplished. For example, one panelist commented that “I guess I agree in principle, but I 

think that, on the other hand, I don’t like to see the design of the science done in such a way 

that it precludes really addressing the larger, or more important, issues.” An SEI staff 

member also noted the need to provide a framework and educate panelists about the legal 

requirements that often shape management decisions. 

…they need to understand this concept of jeopardy, concept of take, which are legal 
issues [as part of the Endangered Species Act], not biological ones. And equally, 
those agencies have a certain number of days in which they have to make a decision. 
All of those things are not science, but they are the framework, if you like, under 
which science operates… but that’s something that we would have to explain to a 
panel member if they didn’t know it. And often they don’t, to be honest… If you’re 
a scientist doing research, you’re not reading the nuances of the Endangered Species 
Act. 

 
Overall, as indicated by all the comments made during the interviews, participants 

thought that the correct issues were addressed and that there were no unnecessary additions 

or obvious omissions, with some qualifications given regarding the Habitat Assessment 

based mainly on the timing of the review. After determining the scope of issues, SEI began 

the process of selecting panelists who could address those issues.  
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Selection of Panelists 

When I asked about the next step or third component of the ISR—the process of 

selecting panelists—SEI staff indicated that they had used the same process of selecting 

panelists as they had for the Columbia River Channel Deepening project. One SEI staff 

member observed that he/she “spends an awful lot of time trying to find the right panel 

members and not individuals, but rather how they fit in the team and the skill set.” Both 

panelists and agency staff expressed satisfaction with this process. One agency staff person 

noted that he/she liked that SEI managed the selection of panelists without the direct 

involvement of any of the agencies because “there is always that perception of bias.” 

Another agency staff person commented that the membership of the panel was good, noting 

that, “I knew personally one of the members, and I also knew of the work of two of them, 

so...I thought it was a good group of folks.” And another agency staff member characterized 

the panel as “very professional and willing to [answer] questions regarding their suggestions 

or recommendations to our current design.” When I asked if there were any gaps in the 

panel’s areas of expertise, one agency staff member commented,  

Some folks thought maybe we should have people that had more direct expertise in 
sturgeon, but I guess I wasn’t convinced that was necessarily the case. Because a lot 
of these benthic fishes have similar life histories and the drivers in the riverine 
system are actually going to affect all of them very similarly. The bottom line, I guess, 
was I felt comfortable with the expertise represented by the panel members. 

 
A panelist commended SEI staff on their skill in selecting panelists, noting that 

You’ve got to get folks that are well matched to issues at hand that also can connect 
to the stakeholders, the folks in the agencies. What the panel does, I think, is provide 
a spectrum of folks that can communicate with each other and put it in a currency 
that everybody across a diverse disciplinary range can understand. The panel should 
reflect the diversity that’s in the room and the diversity of issues. 

 
This panelist thought that the two panels convened for the Missouri River reflected this 

diversity of participants and issues. Table 12 lists the education and research interests of the 

panelists selected for the two reviews as described on each panelist’s faculty web page. (As 

noted previously, three panelists served on both panels.) 
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Table 12. List of Panelists’ Degrees and Areas of Research  

 
Highest Level 
of Education 

Discipline or Area of 
Expertise 

Research Interests 

Ph.D. Conservation Ecology Conservation strategies, geographic information 
systems, environmental informatics, land use, water 
quality data, and use of environmental information in 
public policy 

Ph.D. Fisheries Habitat assessment, habitat models, and predicting 
occurrence and success of fish populations from 
physical and biological features 

Ph.D. Ecology and Evolutionary 
Biology 

Theoretical ecology, ecological modeling and 
statistics, river and fish ecology, landscape ecology, 
spatial modeling, and spatial statistics  

Ph.D. Fisheries Ecology Migration and habitat use behaviors and their 
influence on population dynamics of coastal fishes, 
contingent structure and dynamics of estuarine 
fishes, ocean ecology of bluefish, sturgeon 
conservation, blue crab and American eel 
demographics and assessment, pollution ecology of 
striped bass, bluefin tuna stock structure, Atlantic 
menhaden recruitment, and bioenergetic habitat 
models 

Ph.D. Fish Biology, Zooplankton 
Ecology, Limnology, 
Conservation Biology 

Fish feeding, reproduction, habitat, and survival 
(species include sturgeon, lake herring, and lampreys)  

 

While the initial planning, along with the selection of issues and panelists, mainly occurred 

prior to any face-to-face meetings, the next section describes the importance of skillful 

facilitation of the meetings between panelists and agency staff. 

Facilitation  

When I asked for people’s thoughts on the process of the face-to-face workshops or 

meetings that were held as part of the review, panelists, SEI staff, and agency staff all 

commented on the importance of skillful facilitation. An SEI staff member observed that a 

good “science facilitator, science facilitator-translator, is essential in these reviews” and that, 

to be respected by participating scientists, this facilitator must be a “Ph.D. scientist just 

because of the scientific culture. We have worked with scientists who will not talk to staff 

members if they do not have a Ph.D.” Panelists concurred on the need for both facilitation 

skills and scientific knowledge, as the following two quotations illustrate:  
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…a coordinator, facilitator, or point of contact role is important. It’s a different set 
of skills than being a successful scientist or being a successful program manager. 
Most people who are professional facilitators don’t do it all that well either,  in part 
because you have to know a lot about the subject in order to actually extract from 
the discussion. 

 
…the real lynchpin is the role that [SEI staff] plays. If you’re not good at that, the 
facilitating role, the whole thing falls apart. Agencies will sometimes bring in 
facilitators that have no knowledge of what’s going on. It just makes me want to 
scream. They decide that this is such a controversial issue that they need a trained 
facilitator… but that facilitator would have no background information. [SEI staff] 
don’t ask stupid questions all the time, naïve questions. That is the most frustrating 
thing when you get one of these other facilitators… there are a lot of pitfalls, and it 
takes a lot of experience to be good at this. 

 
Overall, agency staff indicated that they thought that the reviews were well facilitated; 

however, a number of people viewed the facilitation of the Population Assessment review 

more favorably than that of the Habitat Assessment review. One agency staff member 

observed that during the Population Assessment review,  

…for the most part [SEI did a good job of facilitating]… at the first review with 
pallid sturgeon they had more than one facilitator. It was such a large group that it 
seemed like you really need two people. The two of them [SEI staff] really managed 
the meeting very well and they both brought strengths to that process. I think the 
more complicated, the more people involved, the more differences in opinion 
probably necessitates more than one person to really do an effective job. 

 
The level of expertise of the panel—both actual and perceived—plays an 

understandably important role in the process. The next section explores panel characteristics, 

based on the descriptions given by SEI staff, panelists, and agency staff. These descriptions 

included not only comments about expertise, but also participant comments about auxiliary 

characteristics that could have a mediating effect on expertise. 

Characteristics of Panelists 

 Of the four panelists I interviewed, two said they had previously participated in many 

ISRs, and two said they had participated in a few, but not like the one conducted by SEI. 

Panelists and agency staff comments regarding characteristics of panelists fell into three main 

categories: level and type of expertise, independence and fresh perspective, and “getting up 

to speed” or learning about the local context and issues. This section also explores 

participants’ comments about the overlap of membership between the two panels. 
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Panel Expertise 

All of the panelists interviewed for the Missouri River reviews expressed satisfaction 

with the level of expertise represented by the panel. One panelist, in describing the selection 

of panelists, noted that the panelists “were pretty quality scientists and had a lot of 

experience with fisheries research.”  

 Agency staff were also, on the whole, satisfied with the level of expertise represented 

on the panels. In describing the characteristics of the panelists, they used phrases such as the 

panelists “really had broad backgrounds,” “brought a wealth of experience and perspective,” 

and were a “pretty diverse group.” As one agency staff person commented,  

I really enjoyed the panel members…They were able to look at our experience on 
the basin and our information and draw from their own experiences and the 
experiences of others to provide us with some very good information to help move 
us forward. I felt that the people on the panel were of the highest caliber. 

 
Two of the agency staff interviewed thought there were some areas of expertise that might 

have been missing on the panels. For the Population Assessment review one agency staff 

member commented that “they were all Ph.D.-level scientists, and I think at a minimum that 

is probably what you want.” However, this person went on to say that they needed someone 

on the panel to “come home with a little more experimental-design kind of 

recommendations.” For the Habitat Assessment review, one agency staff member thought 

that the panel lacked someone who had “a little bit more knowledge about large river 

habitats and large river ecology.”  In both cases, the staff members did not see these gaps in 

panel membership as having a negative effect on the outcome of the review process.  

Independence and Fresh Perspective 

As with the Columbia River panel, in the discussions about the expertise of the 

Missouri River panelists, both panelists and agency staff noted other characteristics that were 

attendant to level of knowledge. For example, panelists who served on the Missouri River 

panels commented on the importance of panel members being independent and 

unconnected to the situation. When asked why he/she was contacted to serve on the panel, 

one panelist’s response was “probably because I was an outside person…So, being an 

outside person studying something similar…” Another, after observing that there was not a 

panelist with specific expertise in pallid sturgeon on the panel said, “…well, and that makes 



107 

sense. Because if you had worked with pallid sturgeon, you probably would already be 

involved in that particular area, so you wouldn’t be independent.” 

 Agency staff also remarked on the necessity of choosing panelists with no significant 

prior history with the Missouri River basin.  One agency staff noted, “I think it was good to 

have somebody totally outside, not really affected by the results of the study,” and other 

agency staff members observed:  

The main strength I think is they [the panelists] are not associated with the program, 
and so they don’t have any ties to the program. I think that’s a really good thing 
because you get a lot of different ideas from people who… don’t know much about 
it, but they use their professional opinion to help guide where we should be going 
and what we should think about where we need to go. I think that’s one of the 
biggest strengths to having an independent science review panel. I think when you 
do stuff internally, everybody kind of has their blinders on, and they don’t think 
outside of the box. 
 
I don’t think you can get that independence by choosing someone in the basin. I’m 
trying to think of any of the professors we have in this basin—they know intimately 
half the people in the room, from going to college with them or writing papers with 
them. So I think that objectivity would be gone. 
 
However, in addition to independence and greater objectivity based on that 

independence, comments about choosing panelists from outside the basin also included 

references to an interest in having the panelists bring new perspectives and a “fresh pair of 

eyes” to the situation. The following two quotations are examples of this category of agency 

staff comments.  

You get an outside perspective…You get a regional perspective, outside of your 
immediate area that can be helpful and introduce some new ideas. If you consider 
that this program was formed by people who had maybe never been out of the 
Midwest or who had come out of school and had no perspective at all, it can be very 
narrow in how it was created, because you can only create what you know.  
 
I think that it’s always good when you can get people who are qualified to review 
what it is you’re doing and look at how that applies to what other people have been 
doing in similar situations. It gives you a way to tap into a much wider array of 
knowledge than what we just on the team can bring and some helpful suggestions 
and reviews. 

 
While everyone viewed independence and objectivity as a positive and necessary quality for 

panelists, there were trade-offs in choosing reviewers who had no prior history with the area. 

The next section explores how participants viewed those consequences. 
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Learning About Context and Local Issues 

As with most independent science panels, the requirement of independence means that 

the panelists must quickly learn about the local system. Three of the panelists commented on 

the challenge of doing so, especially given time constraints and the amount of material that 

needed to be digested. As one of the panelists noted, based on his experience with panels in 

other situations,  

It’s really tricky because you can just get glazed over and realize there’s just no 
possible way that you can get caught up to speed…So it is a difficult balancing act: to 
give panel members enough information so they can utilize their expertise, so that 
they can continue to move up that steep learning curve as part of the workshop, so 
they’re not caught flat-footed and can offer solid advice. That’s tricky, how much 
source information to give panelists. 
 
Even though it could be challenging, most panelists thought their training as 

scientists and their expertise in related fields facilitated the learning process adequately. In 

fact, one panelist thought that the benefits of being outside the system far outweighed the 

potential drawbacks of a steep learning curve. 

I think it’s still worth going outside the system, because you’re still going to have 
similar issues elsewhere. In my opinion, a lot of system-specific studies tend to get 
idiosyncratic; they get focused on something that’s not focused on elsewhere. It 
might help them to have people from a different perspective look at their system. 
Yeah, it is kind of a problem [the learning curve], because it’s such a short period of 
time and you don’t have a lot of time available or that’s funded for you to come up 
to speed. But still, I think the independence is important. If you’re familiar with 
other similar species, you can probably translate that knowledge. 

 
Overall, agency staff comments concurred with the comments panelists made 

regarding the transferability of scientific skills and importance—or non-importance—of the 

specificity of issues facing the Missouri River Basin, as evidenced by the following 

quotations:  

I think we had to get some baseline information out there, sure, but I don’t think it 
was an insurmountable information gap for a panel of that stature… They were able 
to grasp the issues fairly readily and then look at what we’re doing, what we hope to 
do and then make some intelligent recommendations. 
 
Things aren’t as localized as you quite often want to think they are. I think things can 
be applied across boundaries a lot…everybody’s going to think their life is 
complicated – but I think people can bring outside perspective to things…because I 
think science is still science, and, you know, endangered species are still endangered 
species. 
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Some agency staff reported thinking that the panel was able to digest the information that 

was given to them. As one person noted, 

…prior to the meeting, the panel was e-mailed everybody’s annual report, which 
included all our sampling and all our analysis. And from what I understood, they all 
did an excellent job reading through and developing questions. So they had a very 
good understanding of what we were doing and why we were doing it coming into 
the meeting. 

 
However, other agency staff members thought that the lack of previous knowledge of the 

Missouri River did create some issues. One agency staff member observed,  

I don’t think the panel completely understood what challenges we faced on the river, 
and that was maybe our fault…they were coming into a program that they had to 
learn about on paper, which is hard to do…. I don’t know if they ever completely 
understood what we were doing, or maybe it took them a couple of panels before 
they really had a grasp on it. They were really struggling, that first panel for the pallid 
monitoring, just to understand what we were dealing with out there on the river. 

 
One agency staff member noted that panelists’ “lack of understanding of the whole Missouri 

River Recovery Program was a limitation” and that part of the issue was the lack of 

information that was readily available for the Habitat Assessment review: “We tried to 

provide them what we could, but there is not a lot of information available.” However, this 

staff member acknowledged that there were trade-offs in knowledge versus independence 

when selecting a panel and thought these panels were a useful endeavor, overall. Another 

staff member, in describing these trade-offs, said,  

Being independent and coming from outside can be both an advantage, from one 
perspective, and it can be a disadvantage. The disadvantage is you don’t understand 
why decisions were made and why things are the way they are today because of 
decisions that were made in the past. You don’t have the history of stuff that is 
obviously important in a lot of these big projects…. On the flipside of that, you 
don’t come in with any preconceived notions and you come in with maybe some 
fresh ideas, fresh thoughts, maybe some fresh ways of doing pretty much anything. 
That is definitely the strong point of having these independent people coming in. 

 
Another agency staff member thought that while there was a need to educate the panel 

about the issues facing the Missouri River, it was not an insurmountable task for either the 

panelists or the agencies.  

I guess it kind of surprised me how well it worked. I was impressed by the grasp of 
our project that the panel brought to the review. Maybe in the back of my mind I 
had some thoughts: how can they possibly suck all this in, being outside of the 
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situation? I thought there was a tremendous effort on their part to come educated. I 
guess if I was surprised by anything, it was their ability to come in at that level. We 
didn’t have to waste a lot of time. 

 
Following the lines of the discussions about the panel getting up to speed on the 

local context and issues facing the Missouri River basin, some participants commented on 

the merits of panelists continuing to serve on review panels, as described in the next section. 

Overlap of Panel Membership 

As noted previously, three panelists served on both the Population Assessment and 

the Habitat Assessment panels. Some thought that this continuity of panel membership was 

beneficial, not only in moderating the necessity to educate the panel, but also in giving a 

broader perspective. 

It made it better…They had the knowledge of the population assessment program 
and they had the knowledge of having gone through that process, and so they could 
bring in some of that knowledge to the discussion that occurred with the panel on 
the habitat assessment program, and the fact that a lot of the team members are 
common across the teams from the agency folks and the technical team members are 
similar across those, so they have that systems approach to it. 

 
However, others thought that the continuity could have had less positive consequences. An 

agency staff person who participated in both panels commented that 

…perhaps being involved [with the previous Population Assessment review] could 
have jaded them a little bit, in the fact that a lot of the pallid population assessment 
was about a tremendous amount of fisheries work, whereas the HAMP program, 
right now it’s a lot of fisheries work, but potentially it may be geared to larger, more 
ecological functions, rather than simply fisheries work….So perhaps that crossover, 
not to take anything away from [the panelists who were on both], but that crossover 
could have jaded them a little bit in the whole realm of things. 

 
SEI staff noted that panelists learn about the system they are to review via two key 

information sources: papers or reports that are forwarded to them prior to the review, and 

presentations at the meetings. Overall, agency staff thought this process worked; one staff 

member commented 

I felt that they [the panelists] really had worked hard to educate themselves, bring 
themselves up to speed, and then the presentations were more just kind of 
reinforcement of information they almost had already had, and it gave them a chance 
to hear it again and ask specific questions if they weren’t quite clear about [it]. 

 



111 

The next section explores agency characteristics, based on the descriptions given by SEI 

staff, panelists, and agency staff members during the interviews. As with the previous section 

on panel members’ expertise, the following section includes a discussion of the auxiliary 

characteristics participants described as having a possible mediating effect on the review 

process or knowledge use. 

Characteristics of Agencies or Agency Staff 

Of the 13 agency staff and one technical presenter (who was contracted by SEI) I 

interviewed, eight said they had not previously participated in an ISR; three said they had 

participated in a few; two said they had previously participated in many ISRs; and one said 

he/she had participated in many ISRs, but not like the one conducted by SEI. When asked 

to describe the difference, he/she responded that the other reviews had been conducted 

internally and more informally than the SEI review. Panelists and agency staff member 

comments regarding the characteristics of agencies or staff fell into two main categories: 

level of expertise and openness to review. Two of the panelists did not make any direct 

comments about agency expertise. These panelists had less interaction with agency staff 

since neither attended the Habitat Assessment review meeting, which may have contributed 

to their lack of comments.  

Agency Staff Expertise 

One panelist, in reflecting on agency staffs’ level of expertise and the perception of 

current scientific capabilities in agencies, observed  

In my experience with the people [agency staff] who do these sorts of things… 
they’re very competent and dedicated. They’re also overwhelmed and they don’t have 
the time to keep up with the literature and theory and so on and so on. The peer 
review groups are useful to them, in part, just in making sure they’re connected with 
the larger body of thought that’s relevant. They appreciated this…but peer review as 
a way of keeping agencies honest has never been the main role of peer-review panels. 
By the time you get to the level of people running programs like this, they [agency 
staff] are smart and capable, and things are in need of tweaking and relating, not in 
need of rethinking. 

  
 Several agency staff members commented on the breadth of experience and 

knowledge about the basin that they and their colleagues had, but noted that they initiated 

the independent science review process because of their self-acknowledged gaps in 

experience. However, one staff member noted that “We are the experts on some of the 
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species questions, the sampling questions, the gear questions, and things like that so we 

didn’t go there. We asked them questions where we thought we needed review.”  

 One person commented on the lack of statistical expertise, both generally for many 

environmental and management programs and specifically for the Missouri River programs: 

Science staff and people [working on these programs] have a lot of experience and 
are real good…there is just sort of a scarcity of people that really can do robust 
statistical analyses, and – “statistical analyses” is a little bit too narrow. Maybe more 
like “quantitative techniques” is a better description. 
 

Openness to Review 

Panelists, SEI staff, and agency staff commented equally on the overall openness 

agencies exhibited towards the review process. As one person observed, 

The Missouri was not conflicted; people were on the same page in their desire for 
review… the pallid sturgeon folks were one hundred percent behind what they were 
doing and genuinely committed to wanting to move forward in the best way. 
 

For some, this openness was attributed to the staff-driven request for review, as noted 

above. An agency staff member observed that within the team 

There was a real desire, I think a genuine desire, on their part to say, “Hey, bottom 
line, we want to do what’s right here.” …Even things that they needed to change, I 
think the groups themselves, the teams of researchers, of biologists, of agency 
personnel felt really good about having the opportunity to present their stuff in front 
of someone. 
 

Others indicated that the timing of the review—conducted towards the beginning of the 

program—increased the possibility for a more flexible response from agencies because 

certain programmatic processes were not yet as entrenched or invested in by involved 

agencies or staff.  

However, the review process was not without some challenges for staff members. 

One staff member related that one of his colleagues became defensive during his 

presentation to the panel and said to him afterwards, “You weren’t here today to try to 

defend it; you were just going to tell them what we’re doing… Relax. It’s not on you what 

we did; it’s on us as a team as to why we set it up this way, and we just need to take that 

feedback.” Another agency staff member observed that there was a necessary shift in the 

perceptions of agency staff to engage in the review process. 

For all agencies, it’s very easy to say we have experts and we know how to do 
research, and we don’t need anybody else telling us how. So using an outside peer 
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review to validate or to provide some recommendations to improve is sometimes 
hard for agencies to accept… people want to be looked upon as kind of a technical 
expert, so to speak, and by allowing other review panels you’re kind of admitting 
that, well, I’m not the sole expert in this… There’s a giving up of some control. 

 
A few of the agency staff commented on how the use of an independent panel could help 

alleviate the effects of agency bias or established agendas. For example, one staff member 

noted that 

A lot of times there’s a cohort of individuals, folks that have been career 
investigators, career researchers, or agency personnel that are with the trust resource 
agencies within the states that often are called together… They are brought in to 
help guide research prioritization projects… While they are absolutely necessary to 
be at the table to explain what has been done, it can also be somewhat incestuous. 
Certainly by that I mean they all bring their close relationships to whatever is being 
discussed, and with those relationships come their biases. 

 
One staff member noted that those relationships on teams could also affect how the 

recommendations from the panel were or were not used.  

I think the team would benefit by having some more objectivity in it. There are a lot 
of agendas within each crew of the team member… I think the team is lacking 
somebody independent that looks at this and can look back at the SEI [reports], can 
look back at our goals and objectives and say, regardless of personalities, what you 
guys are arguing right now doesn’t fit within what you outlined as your hierarchy of 
objectives. 

 
Having discussed characteristics of panelists and agency staff, I now turn to what people said 

about the interactions between participants during the review. 

Interpersonal Processes of the Independent Science Review 

The main interpersonal process or strategy that panelists and agency staff discussed 

during the interviews was communication as a means of exchanging ideas or increasing 

clarity. Participants in the Missouri River case alluded to analytical probing by the panel; 

however, most comments regarding interpersonal interactions described more of a give-and-

take exchange or debate. This, again, could be attributed to the internal, staff-driven 

instigation to review. One panelist noted that SEI staff “encouraged discussion and debate 

among stakeholders” and that the debates proceeded “in a structured manner…recognizing 

that it’s an essential element, it’s what should happen at these workshops.” 

The highly valued communication process that participants described included both 

communication between agency staff and panelists and communication among agencies. An 
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agency staff member recalled the agency-panel communication that occurred during the 

Population Assessment review. 

So, there was just a good dialogue, discussion and questions—just that dynamic of 
conversation back and forth...it [the review process] got us all thinking more…  
Even as a team, afterward they [team members] are saying, “They made us think,” 
and three or four good ideas that we hadn’t even talked about. 

 
Agency staff members underscored the importance of face-to-face communication between 

the panel and agency staff: 

We like the fact that the teams get the chance to talk with the panel. A lot of times in 
[this agency] you just get a written document back and it’s frustrating for the folks if 
they don’t understand what some of the review means. 
 
I think the communication process is probably the biggest thing as far as getting 
both a best product as far as your [the panel’s] recommendations, and then also 
implementation. So the communication with the team during the process and then 
after [is important]. 
 

In describing communication among agency staff, a panelist observed that  

I think sometimes there’s a concern that government scientists need to put their 
science out for review. And it’s not so much our review… our review is part of it, 
but a big part of it is the review across the institutions involved in it. It’s important 
for Army Corps of Engineers scientists to hear U.S. Fish and Wildlife Service 
scientists describe the assessment design. And if it’s only our group [the panel], the 
benefits are much more limited. 

 
An agency staff member concurred with the importance of communication among agencies 

as well as the role of the review in enhancing this communication, even among agency staff 

who work and meet together frequently. 

There are a number of different agencies involved up and down the river, and some 
disagreement because the river changes so much over those seven or eight hundred 
miles of river, that we needed to bring everybody together and really discuss the 
different reaches and the sampling protocols… I think it [the review] definitely 
helped. I mean not just during the time when you’re sitting there around the table, 
but naturally the off-time, just discussing other issues, or basically how things go out 
on the river. I think that type of interchange is always good, so I do think it brought 
the agencies closer together in making sure that we’re all singing off the same page, 
in terms of a common goal, of why we’re out there monitoring on the river. 
 

Another panelist noted how important listening to agency staff was in the process and to  

…try not to jump to conclusions too early in the process, because a lot of it is just 
trying to figure out what in the heck they’re trying to do, what their objectives are, 
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and it’s not always obvious…that’s a lot of it, separating out the stated objectives 
from all these other political and other objectives. 

 
Both panelists and agency staff member comments highlighted the critical role 

communication played in the review process when they reported the lack of communication 

that occurred during the Habitat Assessment review. One panelist, who only participated in 

the review-at-a-distance portion of the Habitat Assessment, commented that 

I never felt like I got to really contribute as much as I probably could have if there 
had been a better way to communicate...because you’re all looking at the same 
document and then you’re all sending independent comments and then people 
comment on your comments, and you really don’t know where the endless comment 
line ends. It really leaves you with kind of a “what did I just do?” feeling. 
 

Agency staff also expressed frustration with the level and type of communication that 

occurred during the Habitat Assessment review. 

The first HAMP panel, it seemed like they shut down and wouldn’t contribute anything. 
The only one saying anything was the mediator, saying that we need to get back on track. 
We walked out of that room saying that was a waste of money. Nothing happened out of 
that. We could have stated that in our office…..It kind of gets back to where the panel 
sees itself and where people perceive the panel helping them. I think that was a 
breakdown in communication in that we were looking to the panel to help us evaluate 
and decide where to go. 

 
Some attributed this situation to the timing of the review, others to the way that it was 

handled—first a review-at-distance followed by an ad hoc meeting—and yet others by the 

stage of implementation and level of coherence of the team. In the following section I 

explore the differences between the two panels, as described by the participants. 

Differences Experienced by Those Participating in Both Panels 

Panelists and agency staff who participated in both the Population and the Habitat 

Assessment reviews reported differences between the two panels in four areas: (1) planning 

of face-to-face meetings, (2) completeness of program materials given to the panelists prior 

to and during the review, (3) the timing of the review (in the project cycle), and (4) the 

facilitation or focus of the review.  

Whereas the Population Assessment review occurred via a scheduled two-day 

meeting between panelists and agency staff, the Habitat Assessment review began first as a 

document review in which the panelists responded in writing, much like the review process 

used for journal submissions. Therefore, instead of having both written materials and oral 
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presentations with a question-and-answer session as did the Population Assessment panel, 

the Habitat Assessment began with just written materials and written responses. Then, based 

on the recollections of agency staff and panelists interviewed, a session was scheduled to try 

to resolve issues that came up in this process; however, only two of the panelists attended 

this meeting. As one agency staff member recalled, 

The Habitat Assessment was more hurried and budgetary constrained… some 
money became available, and so they just signed contracts. It wasn’t as well put 
together. We didn’t have that great kick-off [that occurred for the Population 
Assessment], hence the document review needed to be interpreted. We had to have 
the panel get together and that happened on a shoestring and in a hurry, too. SEI 
and the panel members did a great job, but it was just hurried and not as good as it 
could have been. 
 
A second issue participants raised during the interviews was that the two programs 

were at different stages of development and implementation. Several participants reported 

that they felt the Population Assessment had a well-developed document for the panelists to 

review and the Habitat Assessment did not. When I asked about the information given to 

the panel for the Population Assessment review, one agency staff member responded, “Was 

the right information [given]? I would say so, because our annual report is almost 

ridiculously long. I think it is a hundred and eighty some pages, and it does a lot of analysis 

based on nine target species, and it breaks it down several different ways.” However, in 

discussing the Habitat Assessment review, one panelist commented 

As I recall now, we were given a somewhat incomplete document by the Army 
Corps of Engineers. I think they had deadlines that they faced so that the document 
was for some of us on the panel difficult to interpret, relating very specific habitat 
creation activities, shoreline modifications that were related to some kind of habitat 
improvement… And those fed into “Well, how are we going to assess whether those 
modifications are having an impact?” So I guess from my perspective we really 
weren’t given enough in that initial report, and that probably then fed into our 
comments that had something to do with the fact that we weren’t given enough 
information, enough framework for it. 

 
A panelist, in discussing the apparent incompleteness of the materials given for the Habitat 

Assessment review, also noted that since he/she was from outside the system, it was difficult 

to assess whether or not the appropriate materials had been distributed.  

Well, it all was sort of nebulous because I’m not real familiar with the Missouri River. 
I couldn’t probably have told anybody if I had all the materials I needed. I certainly 
had a lot of material, but whether it was a complete package or a complete picture…   
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An agency staff member noted that the division of these two programs could have also 

contributed to the lack of framework and/or clarity. 

For the Population Assessment Program, at one time, we had one document…and 
we ended up splitting that out about the time that we had the independent science 
review for Population Assessment. And there’s where I thought we lost clarity. It 
comes down to partly a staffing issue, and that’s why I think we had to have so many 
conference calls with the panel. It wasn’t as clear as it needed to be, and that was 
more of a function of the products that [were given to the panel]. 

 
Most of the comments agency staff involved in the Habitat Assessment made concurred that 

the materials available for review were not as complete as for the Population Assessment. In 

addition, given the stage the program was at, the timing of the review may have been 

premature. 

There wasn’t enough meat and potatoes given to the [Habitat] panel beforehand 
because the project really hadn’t been designed well enough, even though, again, it 
wasn’t because of lack of effort…There was a lot of information for the [Population] 
panel to chew on and evaluate. That was not the case with the HAMP. They didn’t 
have a two-hundred-page guiding document. They might have had a five- or ten-
page general proposal document. 

 
Another agency staff member corroborated this statement, remarking that  
 

I think we kind of rushed into it, because we needed something before folks got out 
there and started sampling. I would’ve rather taken a more organized step-wise 
approach because I felt like there were more ambiguities in the habitat than there 
were on the pallid sturgeon assessment. 
  

One agency staff member noted that the teams were at different phases, in terms of the 

conduct of the program, which he/she thought also affected the review process. 

The team members [for Population Assessment] were all discussing, all integrated 
and going in the same place. That is not true of the HAMP because the physical 
people [e.g., hydrologists] are Corps people and some USGS people, and then the 
biological people are the multi-state and federal agencies. So, the biological 
community is all together, but the physical is not. So, that communication is still 
hampered. 

 
Some agency staff also commented on the facilitation of the meeting, in terms of the focus 

of the panel’s review. One staff person observed, 

It seemed to me like the [Habitat] review stuck with what folks were doing, rather 
than really pushing the envelope on what maybe should be done as far as the habitat 
assessment program goes. I didn’t see them [the panelists] really taxing the 
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individuals in the room….I thought there should have been more delving into the 
river ecology component, and rather than sticking with the program as it is, stepping 
back a little bit with the HAMP program and looking at what it possibly should be. 
The population assessment worked. That’s fairly straightforward, but habitat 
assessment, there are a multitude of ways that it can take you. 
 
Agency staff also commented that the timing for the HAMP review could have also 

been affected by the need to meet agency deadlines. One staff member observed that “all of 

a sudden we had a deadline…the panel helped us to put together a monitoring program that 

would be meaningful, but they did say, ‘You should do business differently; you should have 

considered all of this before you went out and did all your Habitat actions.’” 

Overall, participants did not describe these differences between the two panels—

with the Population Assessment review generally viewed more positively—as critical events. 

They described the panels more as two of many junctures in an ongoing program, in which 

more independent science reviews would be (or already had been) convened. This more 

detached response, again, could also be due to the less public, more internal contexts. That 

is, the reviews were conducted only with monitoring team members versus reviews that 

public is invited to attend. 

The previous sections described the salient characteristics of the panelists and agency 

staff, the interpersonal interactions or processes that occurred during the face-to-face 

meetings, and the comparison of experiences between the two panels. In the next section I 

expand from the descriptions of the actual review process to consider how the review was 

situated in the contexts of the involved organizations, local and national policies, and world 

views that participants discussed during the interviews.  

Organizational Factors and World Views 

 While SEI staff were clear with panelists in terms of their charge to focus only on 

science issues, they were also aware of SEI’s role in bridging the two worlds of science and 

policy. As one SEI staff member observed, 

Every panel is the nexus of science in a framework that will cause people’s behavior 
to change or be changed. People don’t always respond well to being managed… but 
it’s really where the rubber hits the road for what’s going to happen in people’s lives, 
what’s going to happen in an agency, and how people’s values and perceptions are 
fitting into that. I call it policy-driven science or management-driven science because 
it is science that becomes relevant to humans because humans have decided this is 
how they’re going to manage their system. So every panel operates under that 
framework whether it’s explicit or not. 
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Both panelists and agency staff discussed agency culture, including constraints and attempts 

to change, especially regarding the Corps. The following two quotations are representative of 

these comments: 

 
The Corps has a lot of enemies on the Missouri for what they do, and that’s not a 
secret, so they’re kind of aware of that. 
 
[The Corps] has a military culture, and the military must have this certain air of 
arrogance and competence about them. How else would you go into battle and do 
the things that you need to do to protect and defend this country? That culture kind 
of permeates into the civilian workforce of the Corps of Engineers. There is a 
paradigm shift occurring now… But that’s a culture that’s hard to change overnight, 
particularly with these environmental issues. When you talk engineering and 
infrastructure development and the types of things that the Corps of Engineers does, 
it’s a 180° difference from environmentalism and the protection of those natural 
resources that we find increasingly important in our culture today.  
 

Regarding these changes within the Corps, some of the participants pointed out that they 

were currently working for the Corps but had previously worked for USFWS. One staff 

person explained the change in staff by saying, “The Corps of Engineers does not possess 

the hands-on technical expertise with these species, and so it’s a new way of doing business, 

but you go where you can get the right people for the right job.” Another staff member said, 

“I’ve been very encouraged by the amount of change that I can bring to this organization 

from the inside.” Additionally, people noted that certain Corps districts seemed more open 

to change because of the “magnitude of the issues” then being faced in those geographical 

areas. The following quotation is an example of this observation: 

Some of the districts have been emerging at the forefront of ecosystem restoration, 
like Jacksonville District in Florida with the Everglades and Rock Island District on 
the upper Mississippi, and Omaha and Kansas City here on the Missouri River. If 
you went to those districts, you would find very similar enthusiasm and 
understanding of why it’s important to be involved in this business, and why it’s 
important to think about this type of work… [versus if] you go to some of the other 
districts where they’re still very tightly tied to the shipping industry or to the 
development of the infrastructure. 

 
Missouri River review participants did not make frequent comments about the cultural 

differences between academic research and applied research. When I asked one person what 

he/she thought of the distinction between academic and applied research, the person 
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responded, “It’s hogwash,” while also noting that “I don’t think management is different 

from research in most instances. I might be in a minority in that, but...you just have to do 

management intelligently enough, and you basically have a research project.” Another agency 

staff person noted that while there are differences between the academic and applied worlds, 

SEI had been skillful in selecting panelists who could bridge these two worlds. This person 

described it as,  

Sometimes academia has rose colored glasses on… they’re probably great scientists 
and researchers, but they might not be as great at dealing with the public, dealing 
with applied real world problems. Although, I think SEI has done a great job…For 
example, [a panelist who served on the Missouri river reviews] does a lot of great 
science, but it also has an applied nature to it that is very applicable to a state agency 
and their needs in managing a resource. So I think SEI sees that need and tries to 
bring in those types of folks. 
 

This concludes my discussion of the review process, the described characteristics of the 

participants, and the broader context in which the review was situated. The final two 

sections of this chapter focus on the findings or results of the ISR and how participants 

described the use of those results. 

Reported Results of Independent Science Review Process 

The following tables list the findings and recommendations from each panel’s 

review. Table 13 presents the recommendations of the panel for the Pallid Sturgeon 

Assessment and Monitoring Program, and Table 14 presents the recommendations of the 

panel for the Habitat Assessment and Monitoring Program. 
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Table 13. Panel Recommendations for the Pallid Sturgeon Monitoring and Assessment 
Program. (Sustainable Ecosystems Institute, 2004, p. ii) 

 
Panel Recommendations 

1. Institute a formal conceptual modeling process analogous to that of other large 
ecosystem restoration initiatives. 

2. Separate core activities from other activities may help focus resources on the 
most important applications and assessment. 

3. Because of the complexity of the program and strong technical challenges, the 
team would benefit from a technical working group. 

4. Use adaptive monitoring 

5. Regularly review the program both internally and externally. This includes 
independent external review and power analyses. 

6. Develop mechanisms to feed results into management and monitoring. 

7. Form a statistical advisory “group” that comprises expertise on statistical design, 
trend analysis, power analysis, and remote sensing and telemetry data. 

8. Consider a statistician on staff or “retainer.” 

9. Clarify geographical and management units. 

10. Separate habitat and population monitoring. 

11. Utilize two sampling seasons with separate key objectives. 

12. Create a formal mechanism for exploring gear types, efforts so that they enhance 
information without interfering with statistical and analytical power. 

13. Evaluate different life-history stages. 

14. Use appropriate caution in interpreting results from surrogate species including 
Shovelnose Sturgeon. 

15. Consider event-based triggering of more intensive sampling. 

16. Evaluate the use of demographic models including individual based models. 

17. Evaluate whether new methods can and should be deployed now to address 
characterization boundaries, movement, hybridization and identification of 
individuals. 

18. The panel supports ongoing investment in research identified by the Pallid 
Sturgeon Monitoring and Assessment Team, including research on telemetry, 
hybrid viability, spawning and early life stages of the Pallid Sturgeon. 
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Table 14. Panel Recommendations for the Habitat Assessment and Monitoring Program. 
(Sustainable Ecosystems Institute, 2005, p. 11) 
 

Panel Recommendations 

1. Stronger statistical support is critical, and this program should not push forward 
without ensuring adequate effort (through additional staff time, an outside advisory 
panel, an expert consultant group, or other means). 
 

2. The current HAMP strategy, while essentially on a good track, needs to be better 
articulated, and the protocols need to be explained more fully. 
 

3. The conceptual models should be developed further. 
 

4. Caution is urged regarding adaptive monitoring, absent strong statistical guidance and 
oversight.  
 

 
Some agency staff thought that the differences in the number of recommendations between 

the two panels was due to when and how the review was conducted, as described in the 

section comparing the two reviews. However, other agency staff members thought it was the 

result of building on already accomplished work. For example, one staff member said, 

I really do think the second review was much smaller because I think we took care of 
a lot of the bulk of the issues through Population Assessment…basically we had the 
same partners working on Population Assessment as Habitat Assessment, and so, as 
we developed the Habitat Assessment stuff, we were building off Population 
Assessment. A lot of the things that needed to be improved upon with Population 
Assessment were automatically incorporated because our teams that helped guide 
this effort on the ground… that’s really what I think happened. If we had had to do 
Habitat Assessment first, I think we’d have seen a huge document then. 

 
The recommendations from both panels included the use of adaptive management or 

monitoring as well as ongoing ISRs of the programs. Based on comments made during the 

interviews, none of the participants—whether panelists or agency staff members—viewed 

the results or the process of the ISR as a final ruling on the programs. The following 

quotation is an example of the awareness of the ongoing nature of this process and of the 

need to incorporate adaptive management practices. 

I think both of the reviews, that if we’re going to use adaptive resources 
management, we really need to spend a little bit more time on the models up front: is 
this information really getting at those, have we really, clearly identified the 
uncertainties, and is the monitoring sufficient enough to answer those. I think, on 
both of those, if I had to identify one weak point, that’s where we could do a better 
job. 
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Certainly one measure of the success of the review process is whether or to what 

extent the program teams used the findings or recommendations. 

Use of the Independent Science Review 

During the interviews, I asked agency staff and panelists to describe how the results 

of the two independent science review panels were used by the teams or agencies involved. 

Based on their comments, instrumental use, an evaluation term that refers to direct action 

taken as a result of the review findings, was most frequently mentioned, followed by process 

use (e.g., changes in participants’ knowledge or understanding due to their involvement in 

the review). Additionally, participants stated that the review was used to increase credibility 

or to validate the team’s work. Some participants also mentioned that the review was used 

symbolically, to provide the agency protection. 

Participants often referred to instrumental use when discussing what happened after 

the review was completed. The following are examples of these comments made about the 

Population Assessment review. 

Well, I think on the Population [assessment], there were some changes made, some 
dramatic changes in the study design. I think that was good, and it happened fairly 
quickly, before we collected any more data the old way. So I thought that we 
implemented many of the changes very quickly and was pleased to see that. 
 
The independent science review was beneficial because it told us that basically we 
weren’t gathering enough information to answer changes in populations. So we were 
able to then go back as a Population team and drop some of the gears that weren’t 
benefiting, weren’t catching the number of fish needed and then we were able to 
increase our sampling effort. Currently, we’re actually doing another power analysis. 
 
Agency staff comments indicated less agreement as to how findings or 

recommendations were used following the Habitat Assessment review. The following two 

quotations give an idea of the differing views. Note that in the course of my interview 

schedule, the teams continued to meet. During later interviews, agency staff comments 

indicated that perhaps because of these additional meetings, program development and use 

of the panel’s recommendations had progressed. Therefore, these two comments may also 

reflect this changing nature as the process moved forward. 

On the habitat side, I still think there’s enough ambiguity about what we’re after in 
the sampling methodologies there, that it’s a little harder to see that we used the 
information from the review to make changes, because I’m not sure that we hit on all 
the possible changes that we could’ve made. 
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We just met last week, the Habitat Assessment crew...that was one of the guiding 
documents we had is, “here’s what the independent science review said,” and so, we 
made some changes to our 2007 sampling design based on what was in there…We 
had a really good meeting last week, but I’ll tell you what, if we had not had that 
independent science review, we would’ve been right back to where we were battling 
it out [before]. 
 
A number of agency staff discussed process use, an evaluation term that is used to 

describe changes in participants’ understanding or perceptions based on their involvement in 

the review process. Their observations were primarily about changes in agency staff rather 

than changes in panel members. For example, one staff member said,  

You open yourself up to scrutiny but at the same time it was actually a lot of fun 
going through it. It was somewhat stressful, but at the same time there was a lot of 
value and just a learning process for myself and the other team members. 
 
Another agency staff member noted that “by having this review, and then having the 

panel members come and specifically explain the comments, that completely changed the 

perspective of the group and eliminated the conflict.” However, agency staff did not make 

any comments regarding any changes they observed in the panelists nor did any panelists 

make comments about changes they observed in agency staff. Panelists mentioned enjoying 

the process of meeting other scientists on the panel and learning about the system; however, 

they rarely commented during the interview about direct changes in their own perceptions or 

understanding based on their participation in these reviews. 

Another category of use that both panelists and agency staff discussed was that the 

reviews established credibility or provided external validation of the work of the teams. One 

panelist observed that 

I don’t think necessarily that our report contributed a lot. It was pretty much a stamp 
of approval, which is to say we thought they were taking a perfectly reasonable 
course and we had sort of tweaked out, cleaned up the conceptual model, worried a 
little bit more about the structure of the BACI [Before-After Control Impact] design 
and so on… I think our role as these things often are more a validation, independent 
validation of decisions that competent people have made than it is one of, in a sense, 
advising them. 

 
An agency staff member observed that the panel “basically felt that the study design was 

reasonably sound, which was more of an affirmation, and that was good to know since I was 

one of the many folks involved on this.” Another staff member noted that 
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…probably why we may have done the one for the pallid sturgeon population 
assessment is to validate to others that we are doing something that is scientifically 
valid and that will get us good information and hopefully get some credibility for the 
group that’s working on the pallid sturgeon population monitoring program, not 
from so much the scientific community, but the other interests out there: the 
navigation industry, the ag[riculture] interest, the city municipalities who have a 
vested interest in the river as well. We are trying to show them that, “Hey, we’re not 
just flying by the seat of our pants in this monitoring program. It is a scientifically, 
statistically valid monitoring effort that has a lot of rigor to it.” 

 
Some panelists and agency staff also mentioned a more political, symbolic use of the 

review process. For example, one panelist commented that “agencies were interested in 

having sort of a stamp of approval on what their plans were by having an independent 

review.” However, another agency staff member observed that while the original intent to 

call a review might have been politically motivated, the outcome still had a positive value.  

Maybe it’s a defense mechanism for agencies… That’s kind of a cynical way of 
looking at it, but that could be a realistic way of looking at it. …. but it was also good 
to know that we have an affirmation that we have a decent program going forward, 
and we learned something from the exercise, and it has fostered discussions. 

 
When asked if there agency staff gained any new technical knowledge as a result of 

the reviews, staff members most often mentioned the additional statistical support they 

received in the panel discussions and report, as indicated by the following quotation from an 

agency staff member: 

[The panelists] did bring in information that we were unfamiliar with and that 
helped, in particular, the modeling discussions in the HAMP process. Some of the 
statistical stuff from the Population Assessment effort was new to most of us. 
 
One panelist, when asked how he/she thought the recommendations and results of 

the review were being used by agency staff, remarked, 

I think they have picked up on things. I have seen incremental changes. We 
recommended the electronic tagging array business early on, and that’s happening. 
That may be a very obvious idea, but at least it’s nice seeing that happening. 
 

Another panelist observed, 

I think we were responsible for pointing out to them in the Population Assessment 
review that what they were doing was sort of an informal BACI experiment, and they 
might as well think about this as a formal BACI experiment… Our prodding had 
something to do with this, something that was more specifically prepared and 
designed… Even they had thought about the onsite activities pretty closely, and they 
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had thought a little bit less about the placement of these within the entire river 
system, and I think we helped them focus their thinking on that. 
 

However, other panelists admitted that they did not really know how the results of the 

reviews were being used. One panelist responded to the question about use by saying, “I 

haven’t a clue. I couldn’t tell you if what we did was useful or who used it or what decisions 

came out of it.” 

 A final topic regarding use that surfaced during the interviews focused on the 

appropriateness or practicality of the panels’ recommendations. Some agency staff thought 

certain recommendations were unrealistic; others thought that each recommendation should 

be critically examined, stating that staff need to “see if it really fits our needs.” The following 

two quotations are examples of comments about the importance of fit: 

I think the majority of the results are being used by the team. But I don’t think that 
everything that SEI has said or recommended we’ve done, and there are a myriad of 
reasons. Some of it is that we may not feel that it’s appropriate for this particular 
project. 
 
I try to remind folks every now and then that it’s an endangered species, so that it is 
rare, and if it wasn’t rare, we wouldn’t be here. Hence, because it’s rare, we aren’t 
going to be able to say a lot in the purely statistical sense and say with confidence of 
90-95%… There’s certain biological significance that we have to kind of bring back 
into the fold. I think that was probably one thing that the panel could’ve instilled in 
the final report, too. It was a little too dry and a little too much on the pure statistical 
side versus...well, if you see it doubling in relative abundance over time, and you’re 
stocking fish in the river, it’s following the trajectory that you would hope to see, 
meaning that they’re not all dying or disappearing. Maybe that’s not a 
significant...statistically speaking... [but] through the high natural variation in the 
system (or most systems anyway) that’s going to be the best you can do. 

 
One agency staff member thought the Habitat Assessment review panel lacked someone 

who could make the connection between expertise and practical application. In balancing the 

membership of the panel he observed that 

I think if you get too many of those intellectuals on the panel, everybody writes them 
off after awhile. You have to have one or two there that are practical. Even if they 
are not the most well-published person and recognized in the field, at least they 
understand your [agency] problems and they can be a liaison between the intellects 
and the technicians to figure out how to get stuff done. 

 
Reflecting on the Population Assessment panel’s recommendations, another agency staff 

member said, 
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Overall, I thought they [the recommendations] were generally fairly good. They had a 
little bit of an over-reliance on the use of telemetry as trying to solve a lot of 
problems. I’ve been involved in some studies, and we’ve had plenty of studies done, 
and I look at it more as a tool that’s a little bit overused and over-relied upon. So, 
they kind of recommended that some more intensive telemetry work be done, so I 
didn’t really necessarily agree with that recommendation. Unless it’s done in a more 
creative fashion maybe than it’s been used in the past to get more targeted research 
objectives, or something but otherwise, most of it was fairly common sense, you 
know? 

 
Based on the comments participants made in the interviews, as illustrated by the quotations 

given above, agency staff thought that the panel recommendations were useful and 

applicable, overall, and could give examples of that use. 

Summary 

The ISRs conducted for the Missouri River Pallid Sturgeon Assessment and 

Monitoring Program and the Habitat Assessment and Monitoring Program were conducted 

with the participation of program team members and panelists. The first ISR was conducted 

in a two-day workshop and the second was conducted first as a review-by-distance followed 

up with a one-day meeting. Participants reported that they thought ISR was a useful process. 

Agency staff noted that they valued the “outside perspective” and introduction of new ideas. 

Agency staff described the interactions between panelists and agency staff as a “good 

dialogue.” They also reported that many of the panels’ recommendations had been 

incorporated into their work. However, some of the panelists reported that they did not 

know how their recommendations had been used. The next chapter presents a comparison 

of the two cases as well as further analysis of these findings. 
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CHAPTER 6 

COMPARISON AND ANALYSIS OF CASE FINDINGS 

In this chapter I compare the findings of the Columbia River and Missouri River 

case studies. On the most basic level, the Columbia River Channel Deepening Project review 

and the two reviews of programs on the Missouri River differed in why the panel was 

initiated and how the review was conducted. The Columbia ISR was initiated because of a 

highly-charged public stalemate between two large federal agencies, whereas the Missouri 

ISRs were initiated at the request of the teams responsible for conducting the monitoring 

and assessment activities on the Missouri River. This is not to say there is or was no 

controversy surrounding the management activities for the Missouri River, only that the 

reviews themselves were not directly situated in the midst of an active public controversy. As 

a result, the logistics of the reviews were distinctly different. The Columbia review included 

six workshops or meetings (five of which were public) held over a six-month period with 

significant commitment of time and effort from involved agency staff. Interested members 

of the public were specifically invited to attend. By contrast, the two Missouri ISRs were 

conducted in one or two-day workshops that were not publicly attended. There were no 

discernable differences between the cases in how people described the process of initial 

planning or the selection of issues and panelists. However, the primary issue for Columbia 

River ISR was the environmental effects of a management action (to deepen the channel), 

whereas the Missouri River panels reviewed the scientific basis of the monitoring programs.  

In the following sections, I examine the major similarities and differences in how 

participants described the expertise of panelists and agency staff members, the interpersonal 

processes, the organizational contexts, and the uses of the results of the ISRs. 

Characteristics of Panelists 

Participants in both cases indicated satisfaction with the level of expertise of the 

panelists. They also discussed at length the need for panelists’ independence; however, the 

reasons at the core of this expressed need differed slightly between the two cases. In the 

Columbia River case, participants tended to discuss the requirement that the panelist not 

have any prior connection with the watershed or project to ensure greater objectivity and 

enhance external or public buy-in for the ISR process and results. In the Missouri River case, 

participants also discussed independence and objectivity, but it was within the context of 



129 

wanting an outside perspective (“fresh, new eyes”) on the monitoring and assessment 

programs. 

 The other main difference between the cases, in terms of participant descriptions of 

panelist characteristics, was that in the Columbia River case people referred more frequently 

to the high-standing reputation of the panelists, whereas Missouri River participants did not 

make similar comments. In reviewing the comments and the panelists’ qualifications, it did 

not seem that the number of comments regarding reputation indicated actual differences in 

the membership of the panels; instead, the comments reflected the differences between the 

participants (agency representatives) who made the comments. In the Columbia River case, 

those who referenced reputation did not identify themselves as scientists. In the Missouri 

River case most of the agency staff identified themselves as researchers or scientists, even if 

their current position required more time at a desk. 

Characteristics of Agency 

Given the context of the Columbia River ISR, it is not surprising that many people 

commented on the initial resistance of agency staff members to the review process. In 

comparison, both panelists and agency staff members involved in the Missouri River reviews 

commented on the overall staff openness to the review. Again, this is not surprising given 

that the Missouri River monitoring team members played a role in initiating the review 

process. 

Perhaps as another facet of issues such as reputation, more participants in the 

Columbia River review—both panelists and agency staff—mentioned the effects of 

stereotypes, particularly those regarding the U.S. Corps of Engineers. Many of these 

comments, which were presented in Chapter 4, included descriptions of how the science 

conducted by the Corps was viewed or even subverted. Some Missouri River participants 

also made comments about the Corps, but these comments were about organizational issues 

or how the Corps conducted its overall project management. 

Panelist Strategies: Interpersonal and Individual Processes 

The differences between the two cases regarding interpersonal processes were also 

rooted in the context of the initiation of the review (i.e., highly-charged political instigation 

versus internal request). Table 15 compares the number of participants in each case who 

commented on either the interpersonal processes or the individual strategies panelists 
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needed to participate in the review. Please note that because the interviews were semi-

structured with the purpose of eliciting the most in-depth information from each participant, 

participants were not asked every question in exactly the same manner. Therefore, this table 

provides a very basic comparative overview. 

Table 15. Number of Participants who Commented on Interpersonal and Individual 
Strategies of Panelists by Case  

 
 

Columbia River Missouri River   

 

Panelist Strategies 
Panelist 
Comments 
(n=5) 

Agency 
Staff 

Comments 
(n=8) 

Panelist 
Comments 
(n=4) 

Agency 
Staff 

Comments 
(n=13) 

Building Trust 2 2 0 0 

Questioning by Panel 5 5 2 4 

In
te
rp
er
so
n
a
l 

New Ideas or Perspectives 0 0 2 9 

Getting Up to Speed 4 4 3 11 

In
d
iv
id
u
a
l 

Transferability of Scientific 
Skills 

3 5 2 6 

 

Increased communication among agency staff and the opportunity for 

communication between agency staff and panelists was a strong thread in all of the 

interviews. The importance of face-to-face meetings was highlighted by the absence of such 

a meeting at the beginning of the Habitat Assessment review. 

In Chapters 4 and 5, I identified differences in the quality or nuances of the 

comments made in the two cases. To reiterate briefly, the questioning by the panel was 

primarily described as asking “hard questions” or analytical probing in the Columbia 

interviews and as “good dialogue, discussion and questions” in the Missouri interviews. Also, 

agency staff comments regarding panelists’ ability to learn the local context adequately were 

more negative in the Columbia River case, whereas Missouri panelists made comments about 

the challenge of getting up to speed. 

While Columbia River participants may certainly have gained new ideas, they did not 

talk about it as a part of the process of the review. As presented in Chapter 4, one of the 
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agency staff members said, “Panelists were not necessarily asked to do that [interject new 

technical information]; they were asked to bring the expertise that they had, but not 

necessarily generate additional papers and information. It was more like reacting to what we 

were telling them.” 

Organizational Factors and World Views 

Participants in both cases made a number of comments about the organizational 

constraints of agencies, particularly the Corps. For example, in the Columbia River case, one 

panelist noted that the Corps works with local clients in cost-sharing arrangements to 

undertake projects with certain local stakeholder support but now has the additional “new 

mission of ecosystem restoration that really forces them to think about the other side of the 

argument that they have been traditionally on.” Participants in the Missouri River case also 

made comments about the Corps’ culture and its need to adapt to changes. In addition, 

some Missouri River participants also noted staffing and financial constraints—for the 

Corps and state agencies—that inhibited taking full advantage of the recommendations. One 

agency staff member noted, “Part of the problem with the massive undertaking of these 

projects is some agencies’ ability to keep up with new projects.”  

Participants from both cases commented on the effects of changes in agency staff. In 

the Columbia River case some people remarked that changes in agency staff created 

difficulties and the need for re-education; in the Missouri River case people talked more 

positively about changes in staff as a way for organizations to adapt to the changing 

environment of river management. For example, people noted that former USFWS 

biologists now worked for the Corps and were making positive contributions. 

 Participants in both cases also discussed the differences between the academic and 

applied worlds. These discussions included comments about panelists (almost entirely 

academic scientists) and their ability to understand or judge management issues and to be 

able to provide practical recommendations. Agency staff also discussed the different 

perceptions of academic research and applied research. For example, one Columbia River 

participant noted that “sometimes science that’s generated by the federal government is not 

viewed as being as good as science generated from an academic institution” whereas a 

Missouri River participant noted that “a lot of the work [done by agencies] is the first time 

it’s ever been done. Large rivers and large river ecology has been neglected for quite awhile.” 
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Use of the Independent Science Review 

 Table 16 compares the number of participants who commented on the different 

types of use of the independent science reviews in these two cases. Again, the purpose of the 

table is only to provide a basic comparative overview to highlight some of the areas of 

similarities or differences. 

Table 16. Case Comparison of the Use of Independent Science Review 
 

  
Columbia River Missouri River   

 

Types of Use 
Panelist 
Comments 
(n=5) 

Agency 
Staff 

Comments 
(n=8) 

Panelist 
Comments 
(n=4) 

Agency 
Staff 

Comments 
(n=13) 

Instrumental Use 0 6 1 13 

In
st
ru
m
e
n
ta
l 

New Knowledge From Panel 0 1 2 4 

Changes in Panelists 4 4 1 0 

Changes in Agency Staff 3 3 0 6 

P
ro
c
e
ss
 

No Changes in Staff or Panel 0 2 0 3 

Transparency 1 3 0 0 

Credibility 0 1 1 3 

P
u
b
li
c
 

Symbolic Use 1 0 1 2 

Non-Use 0 0 0 1 

 

Don’t Know 2 0 3 2 

 

Instrumental use was mentioned most frequently in both cases. However, some caveats are 

necessary. In the Columbia River case the instrumental use was agreed upon by all parties 

prior to the start of the review. In this way, it more like the mandated use that Weiss, 

Murphy-Graham, and Birkeland (2005) describe in their study of the effect of evaluations on 
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the D.A.R.E. program. As is often the case in evaluation, the outcomes of instrumental use 

are not so easily discernable. Time is needed to fully realize the impact of the actions. The 

dredging of the channel has begun, but whether or not this will adversely affect salmonid 

populations is not currently known. This is why the review panel also recommended the use 

of adaptive management practices. In the Missouri River case, participants made several 

comments about the direct use of the ISRs’ recommendations; however, whether or not 

those changes will significantly affect organizational practices or the pallid sturgeon 

population is also not known at this time. 

 Participants in both cases commented on changes in themselves and others as a 

result of participating in the review or what is called process use in evaluation. In the 

Columbia River case, panelists most frequently commented on what they had learned from 

other panelists. Both panelists and agency staff observed that agency staff changes were 

mainly in the area of increased trust and communication between the Corps and NOAA 

Fisheries staff. In the Missouri River case, panelists did not make many direct comments 

about changes they observed either in panelists (including themselves) or in agency staff. 

Most of the comments about change were made by agency staff about changes in agency 

staff. Those comments were primarily about the benefits of the type of interaction provided 

by the review in terms of bring staff “closer together in making sure that we’re all singing off 

the same page” and reducing certain conflicts within the teams. 

Another noteworthy finding is that many of the panelists—in both cases—reported 

that they did not know what happened after they finished the review or only knew, as in the 

case of the start of the dredging for the Columbia River project, because of newspaper 

coverage. This raises a few questions: What does this lack of follow-up mean for the project, 

for the panelists’ own learning, or for the body of “best available science”? 

Secondary Analysis Using Critical Systems Heuristic 

Because our assumptions or preconceptions can affect what we know and how we 

come to know it, the actual descriptions of an independent science review based on 

experiences of people who participated, collected systematically, form the foundation of this 

study. On the whole, those who participated in the reviews reported that they thought the 

reviews were well conducted. There were no serious issues raised about the selection of 

issues or panelists or the resulting recommendations. Most everyone thought the process 
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was worthwhile and useful. However, a number of the comments are worth exploring 

further because they indicate inconsistencies or lack of alignment between intent and 

practice as well as organizational or positional points of view. To begin, I compare themes 

and statements found during my review of the relevant literature with the comments made 

during the interviews for the Columbia and Missouri case studies. As described in Chapter 3, 

I utilize a set of questions known as the Critical Systems Heuristic (CSH) to provide a 

structure for this secondary analysis. CSH is particularly useful in comparing what people 

think ought to be happening with what is happening and for clarifying value and boundary 

judgments. The questions are divided into four areas: motivation, control, expertise or 

knowledge, and legitimacy. For each area, I created a table of short excerpts from the 

literature review and both cases (Columbia River and Missouri River) to support and clarify 

the comparison. I highlighted those comments that were opposite to the literature by using 

an “�” as the bullet to begin the entry and shading the text. I indicated those comments that 

were ambivalent or presented both sides of the issue by using a “�/�” as the bullet. In the 

following sections I review the results of using CSH. These questions are considered a 

learning tool, another way to probe the case studies and literature review. As such, the value 

of using CSH is not to necessarily arrive at answers but to emphasize areas that should be 

thoroughly questioned by those who use or intend to use ISRs in management projects. 

Two additional caveats are worth noting. First, I chose to use CSH as a tool for 

secondary analysis, not as a protocol to shape the direction of interview questions or, by 

extension, the research. Therefore, in some instances there are not comments for certain 

sections because during the interviews I did not directly query those areas with participants. 

Second, while any number of articles may address some of these issues, for the comparisons 

I focused on articles about independent science review in resource management. 

Motivation for Independent Science Reviews 

  The first set of questions in CSH asks: What is the purpose of an independent 

science review, who is the client or beneficiary, and what are the indicators for success? For 

these questions, the two sets of statements show some alignment with what people say ought 

to be the purpose and what participants reported occurring in the two case studies. See 

Table 17 for the complete comparison table for motivation. Overall, the purposes given for 

conducting an ISR included: to identify the best available science, to separate science from 
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other issues, to reduce or resolve conflict, to increase transparency in decision making, to 

provide independent validation and increased credibility, to provide new ideas and a fresh 

perspective, and to provide symbolic protection. I could identify comments and citations 

from the literature that matched all of these categories except for symbolic protection. 

Additionally, the separation of science from policy was presented in the articles as a 

necessary and clearly attainable purpose; however, some of the comments from the cases 

indicated more ambiguity in terms of both likelihood and desirability of that purpose. While 

the articles sometimes referenced the government as the client, most authors and 

participants in the case studies regarded the agencies as the clients, particularly the Corps in 

the Missouri River case. For indicators of success, the two most frequently referenced were 

increased credibility and decreased litigation. Participant comments regarding use of the 

review also indicated, especially in the Missouri River case, that the panel recommendations 

were used to improve the program. However, the focus on increased credibility and 

decreased litigation is slightly unaligned with the intended purpose of identifying the best 

available science. 

Table 17. Comparison of Motivation for Independent Science Reviews 
 
 

 Literature Columbia River Case Missouri River Case 

I
d
e
n
ti
fy
 b
e
s
t 

a
v
a
il
a
b
le
 s
c
ie
n
c
e
 

� “When calls go out for ‘the 
best,’ ‘credible,’ ‘rigorous’ 
or ‘objective’ science, the 
most appropriate response 
is virtually always an 
independent review of the 
work” (Meffe et al., 1998, 
p. 270) 

� (Hecht & Parkin, 2001) 

� “That’s the standard [best 
available science] that the 
Endangered Species Act 
requires… experts from 
around the country come 
in, and say, in our opinion 
these are the conclusions 
you can reach and not 
reach from the 
information that has been 
presented.” 

� “They don’t have any 
investment besides they 
want to see science get 
done correctly. And what 
they think the best way to 
do science is for a particular 
project… I think it’s one 
thing that they are very 
good at.” 

 
 P

u
r
p
o
s
e
 

C
o
n
fl
ic
t 

r
e
s
o
lu
ti
o
n
 � See citation below (Brown 

et al., 2006) 
� “Influences of bias and 
special interests are 
minimized” (Meffe et al., 
1998) 

� (Brown et al., 2006) 

� “I think there was 
essentially a stalemate 
between the Corps and 
the National Marine 
Fisheries Service.” 

� “There are a number of 
different agencies involved 
up and down the river… we 
needed to bring everybody 
together and really discuss 
the different reaches.” 
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 Literature Columbia River Case Missouri River Case 

S
e
p
a
ra
te
 S
c
ie
n
c
e
 f
r
o
m
 O
th
e
r
 

I
s
s
u
e
s
 

� “Help decision makers 
focus on the objective, 
scientific variables apart 
from economic, historical, 
or cultural factors” (Meffe 
et al., 1998, p. 268) 

� (Office of Management and 
Budget, 2004) 

� (Orth, Day, Boesch, 
Clairain, Mitsch, Shabman 
et al., 2005) 

� “We didn’t really want 
them to make the decision 
on whether to deepen or 
not deepen [the channel]. 
We wanted them to tell us 
whether we had used the 
right data and done the 
right thing with it.” 

� “My own philosophy, 

having been involved in a 
lot of these things, is that 
first of all, in applied 
environmental science, 
you can never stay away 
fully from the policy.”  

� “…independent science 
reviews, they should 
definitely stick to the 
science because we need to 
maintain that credibility and 
scientific integrity.” 

� “I guess I agree in principle, 

but I… don’t like to see the 
design of the science done 

in such a way that it 
precludes really addressing 
the larger, or more 
important, issues.”  

T
r
a
n
s
p
a
r
e
n
c
y
 i
n
 

D
e
c
is
io
n
 M
a
k
in
g
 � To resolve perceived 

conflict of interest and 
credibility challenges to 
agency science and provide 
transparency of decision 
making (Brown et al., 
2006) 

� (Office of Management and 
Budget, 2004) 

� (Meffe et al., 1998) 

� “…offers a way for those 
who clamor for information 
and agencies who always 
seem to hide in secret, as 
a means to get that more 
transparent and in the 
open.” 

No direct comments 

C
r
e
d
ib
il
it
y
 o
r
 I
n
d
e
p
e
n
d
e
n
t 

V
a
li
d
a
ti
o
n
 

� “A more uniform peer 
review policy promises to 
make regulatory science 
more competent and 
credible” (Office of 
Management and Budget, 
2003, p. 1) 

� “Where the science has 
been of high quality, the 
CIE’s reviews have 
generally provided 
independent confirmation” 
(Brown et al., 2006, p. 
599)  

� (Hecht & Parkin, 2001) 

� “That is what it provided us 
–an external source of 
credibility.” 
 

� “Validate to others that we 
are doing something that is 
scientifically valid and will 
get us good information 
and hopefully get some 
credibility.” 

N
e
w
 I
d
e
a
s
 o
r
  

F
r
e
s
h
 P
e
rs
p
e
c
ti
v
e
 � “stimulation of new ideas” 

(Rassam & Geubtner, 
2006) 

� “Where reviewers have 
identified shortcomings, 
their recommendations 
have often provided 
valuable guidance for 
improvements” (Brown et 
al., 2006, p. 599) 

No direct comments � “You get an outside 
perspective… outside of 
your immediate area…” 

S
y
m
b
o
li
c
 

No direct citations in articles 
reviewed 

� “[Agencies] use the 
presence of scientists and 
the fact that there was 
some kind of a process 

they went through to take 
the heat out of their 
interactions.” 

� “stamp of approval” and 
“it’s a defense mechanism 
for agencies.” 
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 Literature Columbia River Case Missouri River Case 

G
o
v
’t
 

 

� “Congress, the Executive 
branch, and other 
interests” (Meffe et al.) 

No direct comments No direct comments 

C
li
e
n
t 

A
g
e
n
c
ie
s
 

� (Brown et al., 2006) 
 

� “All the agencies involved 
in the Endangered Species 
Act consultation were 
interested and comfortable 
with a peer review science 
panel type of process. It’s 
becoming more common in 
all of our agencies to try to 
navigate through complex 
situations.”  

� “There’s a real movement 
afoot, obviously, even 
corporately within the 
Corps of Engineers, to 
have independent review 
of technical products.” 

 

I
n
c
r
e
a
s
e
d
 

C
r
e
d
ib
il
it
y
 

� “The goal is fewer lawsuits 
and a more consistent 
regulatory environment, 
which is good for 
consumers and businesses” 
(Office of Management and 
Budget, 2003, p. 1) 

� (Brown et al., 2006) 

See quotation above 
regarding credibility 

See quotation above 
regarding credibility 

I
n
d
ic
a
to
r
s
 o
f 
S
u
c
c
e
s
s
 

D
e
c
re
a
s
e
d
 

L
it
ig
a
ti
o
n
 

� Legal or procedural blocks 
to action decrease (Brown 
et al., 2006) 

� “Quelled controversy when 
the agency’s [NOAA 
Fisheries] science has been 
challenged” (Brown et al., 
2006) 

� “You shouldn’t necessarily 
judge your work by 
litigation victories, but this 
particular project has 
survived all of that.” 

No direct comments 

 
Control of Independent Science Reviews 

The next set of questions from CSH asks about the necessary resources, the decision 

maker who controls those resources, and what factors may be outside the decision maker’s 

control. See Table 18 for the complete comparison table. There was general agreement about 

the resources needed: appropriate reviewers, time, and money. One area of agreement 

among the cases and the literature that still raises questions is the authority vested in the 

review panel. Two of the articles clearly state that the agencies that were designated the role 

of decision maker (in one instance it was NOAA and in the other it was the Corps) have no 

binding agreements to act on the recommendations of reviews. The review panels’ roles are 

purely advisory. This description matches comments made in the Missouri River case. While 

in the Columbia River case all parties agreed to abide by the review process prior to its 

initiation, it was not a binding agreement. The authors and participant comments in both 

cases acknowledged that many factors were outside the control of the decision makers 

(agencies) and of the review process.  Those factors included laws and regulations, 
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organizational issues, and other stakeholders, which leads to the question of how those 

factors are handled in the external decision environment. In one Columbia River interview, a 

participant commented that  

There was a group of people [crabbers] who were attending all the meetings. What 
they were concerned about was dumping of sediment out in the ocean, which is a 
perfectly valid concern, but that was not one of the concerns that our group was 
contracted to deal with. If SEI hadn’t kept that out of the discussion, we could’ve 
been sidetracked and mired down in things that we weren’t qualified to assess 
technically. It’s not that they couldn’t handle the sediment-dumping question or that 
it wasn’t an important issue. It was just that it wasn’t the charge of our particular 
panel. 

 
Through the process of defining the scope of the review, which happens in conjunction with 

the client, there will be decisions about what is considered and what is not. As noted in a 

comment by another Columbia River participant, it would be impossible to consider the 

entire range of issues in an ecosystem. Choices will be made. How those choices are made 

and by whom can have a critical influence on the review and its results. For example, was the 

dumping of sediment not considered because it was an event of minor scientific 

consequence or because the crabbers were not a powerful enough group in this particular 

situation? If it had been included in the scope of issues, then there would have been the 

necessary expertise on the panel given the purported sequence of pre-planning events as 

described in Chapters 4 and 5 (first select the issues and then select the appropriate 

reviewers). 

Since the issue of the crabbers was only addressed by one person, I have no 

indication that the choice was at all inappropriate. SEI staff made several comments about 

the time and effort they devoted to clarifying the scope of issues with all principal parties 

involved for each of the reviews they conducted. I use this situation only as an example to 

illustrate the types of questions that need to be asked and as an illustration of the problems 

that can arise if the selection of issues is not handled appropriately by the agency or the 

convening organization. In one way, this example actually reinforces the case for using an 

external convening organization to help agencies select the issues to present to a panel. It 

highlights how easy it could be for an agency to consider typical issues that it was 

accustomed to either by organizational practices or historical precedent. 
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Table 18. Comparison of Control of Independent Science Reviews 
 
 

 Literature Columbia River Case Missouri River Case 

R
e
v
ie
w
e
r
s
 

� “Selection of reviewers 
might be managed by 
scientific organizations 
such as the Ecological 
Society of America, the 
Society for conservation 
Biology…or by 
governmental agencies” 
(Meffe et al., 1998) 

� “Controlling the peer review 
process controls the results. 
If you choose the wrong 
reviewers or if you choose a 
biased group, you’re going 
to get a biased result.” 
 

� “You’ve got to get folks that 
are well matched to issues 
at hand that also can 
connect to the 
stakeholders, the folks in 
the agencies. What the 
panel does, I think, is 
provide a spectrum of folks 
that can communicate with 
each other and put it in a 
currency that everybody 
across a diverse disciplinary 
range can understand.” 

T
im
e
 

� “Mandating rigorous 
review adds substantial 
demands on agency 
resources, potentially 
draining resources from 
other decision-making 
components” (Ruhl, 
2004, p. 7) 

� (Hecht & Parkin, 2001) 

� “For people who have never 
experienced this intensity of 
preparation and just the 
pressure of being prepared, 
it’s a huge, huge burden if 
you’re going to use it [ISR] 
correctly. These are 
expensive processes. Folks 
better be putting in the 
time and effort and 
energy.” 

� “The Missouri River 
Recovery Project is an 
enormous project… that’s 
significantly different than 
most of the projects we 
work on, which are very 
localized and quite a bit 
smaller in scale… It doesn’t 
make sense to me to 
convene that type of panel 
to review a project of that 
size.” 

� Many respondents thought 
ISRs were a good idea and 
should be done with some 
regularity in the future. 

R
e
s
o
u
r
c
e
s
 

M
o
n
e
y
 

� Funding constraints 
(Hecht & Parkin, 2001) 

� See above quotation � I: Was there anything that 
surprised you about the 
review? 

R: How much it costs.   
I:  Do you think the cost 
was worth it, did it match 
the effort? 
R:  I do. 

D
e
c
is
io
n
 M
a
k
e
r
 

C
o
n
v
e
n
in
g
 

O
r
g
a
n
iz
a
ti
o
n
 

� The Center for 
Independent Experts 
maintains control of 
selection of reviewers; 
however, scope of issue 
is determined in 
conjunction with NOAA 
(Brown et al., 2006) 

� “It wasn’t like NOAA had 
their guy and US Fish had 
their guy [in selecting 
panelists]…. It was that SEI 
came up with names of 
respected scientists around 
the country and around the 
world and posed them to 
us. We could veto, but we 
couldn’t choose.” 

� “But we like the 
independence, we like the 
fact that the Corps is not 
managing [the review]. The 
Corps is not selecting the 
individuals, because that 
always, there’s a perception 
of bias.” 
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 Literature Columbia River Case Missouri River Case 

A
g
e
n
c
ie
s
 

� “There is no requirement 
for the agency to accept 
or act on the 
recommendations 
provided by CIE 
reviewers nor is there a 
comprehensive 
mechanism that tracks 
the agency’s responses” 
(Brown et al., 2006, p. 
592) 

� “The Chief of Engineers 
[Corps] must respond in 
writing to peer review, 
but review 
recommendations are 
only advisory” (Orth et 
al., 2005, p. 155) 

� “There was agreement 
amongst the parties [Corps, 
NOAA, FWS, Ports] that 
through the process there 
would be an outcome that 
was legally and technically 
defensible. So there was a 
commitment by all parties 
to be even-handed and fair 
and to deal with what was 
on the table, but to move 
forward.” 

� “The Corps is paying the 
bills, they could do what 
they wanted [with results of 
review].” 

� “To some extent, political 
appointees make the large 
programmatic decisions in 
this kind of initiative, and 
the sponsors, who are 
career technical people, 
don’t want the panel to try 
to tell the political people 
what to do. They want us to 
help validate and 
strengthen the empirical 
case for what they want to 
recommend.” 

L
a
w
s
 a
n
d
 R
e
g
u
la
ti
o
n
s
 

� “The law [ESA] gives 
agencies very limited 
latitude to delay 
determinations…” (Hecht 
& Parkin, 2001) 

� “The Water Resources 
Development Act of 
2003…establishes a peer 
review process fo Corps’ 
projects” (Orth et al., 
2005) 
 

� “We [in the U.S.] haven’t 
had a water resources act 
pass in seven years, 
basically because of the 
lack of a real basis of 
determining national 
priorities.” 

� “Under the Biological 
Opinion, we have an RPA, a 
Reasonable and Prudent 
Alternative, to our actions 
to minimize jeopardy. In 
that RPA, we have a fish 
component and a bird 
component. For the fish 
component, there are four 
general areas of 

responsibility and in each of 
those areas we have 
developed programs... So, 
the Pallid Population 
Assessment effort is an 
ongoing program that was 
called for in the Biological 
Opinion.” 

D
e
c
is
io
n
 E
n
v
ir
o
n
m
e
n
t 

O
r
g
a
n
iz
a
ti
o
n
a
l 
F
a
c
to
r
s
 

� “Many agency biologists 
are inexperienced in 
conducting formal peer 
reviews. Further, they 
may see it as one more 
task on top of other 
pressing responsibilities” 
(Hecht & Parkin, 2001, p. 
1270) 

� “The Corps is driven a lot by 
local political and 
constituent interests…[they 
become] part of that 
political process because 
they then have to work with 
the local clients and the co-
operators that cost-share 
projects.” 

� “It’s just human nature that 
for any organization: their 
first priority is to maintain 
their structure and that 
takes money and energy. 
So, that’s a universal, but it 
is a limitation to this kind of 
a process because you’re 
not going to move anybody 
completely away from their 
agenda.” 

� “Part of the problem with 
the massive undertaking of 
these projects is some 
agencies’ ability to keep up 
with new projects…every 
state is not going to be able 
to do everything that is 
needed. That’s just due to 
the organization of the 
agencies, where staff are 
located and current 
workloads.” 

� “When you think about 
these different agencies and 
what their mandates are, 
that are specific, that kind 
of gets in the way of this 
trust factor. That’s probably 
an issue that needs to be 
explored more when you 
start the review process.” 
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 Literature Columbia River Case Missouri River Case 

O
th
e
r
 S
ta
k
e
h
o
ld
e
r
s
 

� “Unnecessary calls for 
ISR could be used to mire 
regulatory agencies… 
make regulatory tasks 
more difficult, sidetrack 
policy, or stall decisions” 
(Meffe et al., 1998, p. 
269) 

� “Just about the time our 
process closed down, it was 
overtaken by a completely 
independent process, which 
was that the local 
newspaper had looked at 
the economic evaluation of 
the cost and benefits and 
they had found something… 
The [panelists] were saying, 
‘This is great. We’ve gone 
through all this process and 
it’s completely overtaken’…” 

� “You’re going to have to 
bring the science back to 
the stakeholders. It’s better 
to do that up front, because 
then you’d have buy-in and 
the science would truly 
inform the decisions that 
they were interested in. 
Now, it’s going to be, ‘Well, 
this is what the scientists 
said.” But it may be off-
base from what the other 
stakeholders need to make 
a decision. Sooner or later, 
that [interaction] needs to 
take place.” 

 
Expertise and Experts Needed for Independent Science Reviews 

The next set of questions from CSH asks about the expertise needed for ISRs, who 

provides that expertise, and when that expertise might provide a “false guarantee” or be 

questionable. See Table 19 for the complete comparison table. A review of the table reveals 

divergences between what is presented in the literature and what participants from both 

cases reported. First, in looking at expertise or the science that is needed—the what—the 

descriptions differ: on one hand, a number of authors imply or state directly that best 

available science is definitive and accessible for any issue; on the other hand, case 

participants, especially agency staff members, indicated important gaps in the knowledge 

base. For example, as noted in the quotation in the table, how pallid sturgeon use various 

habitats in the Missouri River, including the recently created habitats, is not well understood. 

Columbia River participants made comments as well about the lack of information about the 

estuary; however, in that case those comments may have been made as a strategic move in a 

conflicted situation.  

Nonetheless, the idea that there currently exits an answer for any scientifically-based 

management question permeates the literature as well as many of the panelists’ comments. 

On one hand, Sullivan et al. (2006) state that “the best available science can be defined and 

acquired for any resource or environmental issue, including the most controversial, so that 

fully informed decisions are possible,” but concede that “the results of a sound scientific 

process need not be infallible to be the best available” (p. 22). Often, in many of the articles, 

the public or non-scientists are chided for not understanding science or, alternatively, for 

expecting too much from science (see National Science Board, 2004). In what ways do the 
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scientific communities contribute to this situation? What role do ISRs play in either 

increasing or decreasing unrealistic expectations? In fairness, the authors—while making just 

a bit too much of the scientist versus non-scientist chasm—present one of the more 

balanced discussions about science and its use in management policy. However, many of 

their statements and conclusions still include a number of rather standard propositions that 

would benefit from re-examination. For example, Sullivan et al. (2006) also observe that 

“While the scientific community is primarily interested in the validity of the research, the 

public and policymakers are more interested in the impact of science on societal decisions” 

(p. 7). Is it reasonable for scientists to “define and acquire [the best science] for any resource 

issue” without considering the implications of that science? K. H. Roger (2006) observes 

that the “perspective of expert scientists saving ignorant society prevails in many scientific, 

political and social sectors. It is, however, in stark contrast to the more realistic view that 

environmental problems need a broad societal response” (p. 270). 

 The next question in the area of knowledge or expertise asked about the experts—

the who--needed for independent science review. One interesting contrast was the relative 

lack of comments within the literature regarding the tradeoffs inherent to the selection of 

wholly independent reviewers. Hecht and Parkin (2001) noted that ESA listing reviews often 

involved a large and diverse list of issues. They recommended dividing up the scope of issues 

and having specific experts review only the sections for which they were knowledgeable. 

While that might work for a review of an ESA listing, it seems counterproductive in a review 

of a management program such as the Missouri River. As noted in Chapter 2, researchers 

agree that what is needed is a move away from disciplinary- or species-focused solutions and 

a move toward a more integrated ecosystems approach to restoration and management. 

 Participants in the case studies also made a number of comments about the 

transferability of scientific skill as a partial solution to the need for panelists to “get up to 

speed” on the local scientific issues and context. As one Columbia River participant noted, 

“The fellow who headed up the panel was actually a bird ecologist, but that was okay 

because he…understood ecology…he understood the underlying science around it.” 

However, in a recent issue of Science, the editor observes, “We are all laypeople these days: 

Each specialty has focused in to a point at which even the occupants of neighboring fields 

have trouble understanding each others’ papers” (Kennedy, 2007, p. 715). This brings to the 



143 

fore questions about what type of science is needed to address the issues facing management 

or restoration projects (cutting-edge or back-of-the-envelope) and who should judge or 

review that science (discipline- or issue-specific experts or generalists). While none of the 

panelists I spoke with for either case study expressed this particular view, where does the 

often heard claim that agencies are using out-of-date science fit into these frameworks of 

expertise? Could a panelist who was well respected and had exceptional but only generally 

applicable scientific skills spot out-of-date science?  

Another conceptualization of this process, one that diverges from the more static 

idea that there is an answer out there, surfaced during the case studies. Many of the agency 

staff for both cases, but especially for the Missouri River reviews, talked about the value of 

interacting with the panelists, whether it was analytical probing or a give-and-take discussion. 

These descriptions fit K. H. Rogers’ more dynamic interaction between scientists and 

managers as described in Chapter 2. K. H. Rogers (2006), building on the work of Pickett, 

Kolasa, & Jones (1994), argues for the “collective responsibility of scientists” to “expose the 

full spectrum of new information and apply the appropriate reflective challenges which 

generate confidence in the multi-stakeholder situations” (p. 272). When these collective 

interactions include members from both academic and agency worlds, as in an ISR, there is 

also the possibility to bridge these worlds, exchange important insights, and address the 

weaknesses, that is, the lack of practical experience in the academic world and the lack of or 

limited access to the current academic knowledge base in the agency world. Whether this 

possibility is full realized is not clear. Agency staff reported experiencing changes or gaining 

important insights from panelists; however, panelists did not express experiencing the same.  

The final question in this area is about how the application of expertise or experts 

might overreach or be misleading in the review process. Comments from the case studies 

indicated four main areas of caution: 1) the lack of panelists’ knowledge of local issues and 

the need to “get up to speed,” 2) the reputation of individual panelists may be over-valued, 

3) issues facing the systems are multi-disciplinary with ecological processes presenting the 

greatest challenges in terms of current understanding, and 4) the review occurs within a 

larger decision domain. For example, the application of a review process could be used to 

inappropriately diminish the complexity of the multi-disciplinary or socially-based issues or 

may be ineffectual because of the decisions made at the next level (of the government or 
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agency). For the Columbia River and Missouri River cases the strongest concern was about 

the need of the independent panelists to educate themselves enough to provide useful or 

adequate recommendations. 

Table 19. Comparison of Expertise for Independent Science Reviews  
 
 

 Literature Columbia River Case Missouri River Case 

D
e
fi
n
it
iv
e
/
 

A
c
c
e
s
s
ib
le
 

� “The best available science 
can be defined and acquired 
for any resource or 
environmental issue, 
including the most 
controversial, so that fully 
informed decisions are 
possible” (Sullivan et al., 
2006, p. 22) 

� “all relevant information is 
considered and evaluated” 
(Meffe et al., 1998) 

� “I think we [one of the 
agencies] did a very good 
job of placing the basic data 
and associated analyses in 
front of them for them to 
review.” 

�  “I think they saw what was 
available to see and that 
was one of the concerns 
that I was highlighting—
that there was very little 
information from which a 
decision could be made.” 

� “The assumption is that 
these measures [action by 
program] will in fact 
increase the populations of 
pallid sturgeon, which is 
very difficult to demonstrate 
in the field because they’re 
big and rare and cryptic and 
live forever, which makes 
getting numbers on them 
and how the population 
changes a daunting 
undertaking.”  

F
it
 o
f 

K
n
o
w
le
d
g
e
 

� “Some reviews have 
contained comments that 
are inappropriate or are not 
feasible to implement” 
(Brown et al., 2006) 

�  “It is tough to get basic 
research that comes out of 
a university in a form that 
can apply to a specific 
project.” 

� /� “Everything they [panel] 
say has to be at least 
critically reviewed…we need 
to look at it closely and see 
if it really fits our needs. 
Everything they have said 
we haven’t implemented.” 

 

E
x
p
e
r
ti
s
e
 

K
n
o
w
le
d
g
e
 

G
a
p
s
 

“Uncertainty about 
ecosystems processes and 
human–ecosystem 
interactions is especially 
great for large and complex 
ecosystems” (Sullivan et al., 
2006, p. 7) 
 

� See above quotation. � “We have so little 
knowledge about what 
habitat requirements these 
benthic fishes really have.” 

 

C
h
a
r
a
c
te
r
is
ti
c
s
 o
f 
K
n
o
w
le
d
g
e
 

No citations found in articles 
reviewed. 

� “For many of these 
problems, you don’t need 
cutting-edge science… for 
many things, I could do a 
back-of-the-envelope 
calculation… Because I 
could see that the problem 
didn’t require a complicated 
calculation based on a 
computer model.” 

 

� “Biological significance was 
probably one thing that the 
panel could’ve instilled in 
the final report… The onus 
is always on us to show this 
or that effect in a statistical 
frame where they equate 
that with almost a legalistic 
framework instead of a 
scientific framework.... but 

if you see a doubling in 
something that’s rare, I 
would value that as 
important.” 
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 Literature Columbia River Case Missouri River Case 

P
a
n
e
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s
t 
O
b
je
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v
e
/
I
n
d
e
p
e
n
d
e
n
t 

� /� “Pragmatically not all ISR 
can be conducted under 
ideal conditions of absolute 
impartiality” … it is okay for 
agency scientists to 
participate in some cases” 
(Meffe et al., 1998) 

� “Primarily because of 
conflict of interest concersn, 

72% of the CIE [Center for 
Independent Experts] 
reviewers have come from 
outside the United States” 
(Brown et al., 2006, p. 596) 

� “They brought a level of 
independence to the effort, 
so that people could not 
claim that one of the 
panelists was biased in a 
certain way. None of those 
folks worked for any of the 
agencies that were 
involved, which I thought 
was a very good thing.” 

� “The main strength I think 
is they [the panelists] are 
not associated with the 
program, and so they don’t 
have any ties to the 
program.” 

� /� “Being independent and 
coming from outside can be 
both an advantage, from 

one perspective, and it can 
be a disadvantage. The 
disadvantage is you don’t 
understand why decisions 
were made and why things 
are the way they are today 
because of decisions that 
were made in the past… On 
the flipside of that, you 
don’t come in with any 
preconceived notions.” 

P
a
n
e
li
s
t 
R
e
le
v
a
n
t 
E
x
p
e
rt
is
e
 

� “has demonstrable 
competence in subject” 
Meffe et al. (1998) 

� Brown et al., (2006) 
� “Given array of scientific 
questions, it is often a 
formidable challenge to find 
individual scientists who can 
respond to all salient 
issues”…suggests splitting 
up issues by reviewer 

(Hecht & Parkin, 2001, p. 
1270)) 

� “We look for panelists who 
have scientific qualifications 
and they must be excellent 
scientists, but they don’t all 
have to be hyper-qualified 
in that subject area.” 

� “They were quality 
scientists and had a lot of 
experience with fisheries 
research.” 

� “They were really 
struggling, that first panel 
for the pallid monitoring, 
just to understand what we 
were dealing with out there 
on the river. One guy was 
owls, and a lot of these 

folks, they were terrestrial, 
they weren’t aquatic, and 
these big rivers are a lot 
different than workings of 
oceanic fish or inland 
reservoirs.” 

T
r
a
n
s
fe
ra
b
il
it
y
 o
f 

S
c
ie
n
ti
fi
c
 s
k
il
l 

No citations found in articles 
reviewed. 

� “The fellow that headed up 
the panel was actually a 
bird ecologist. But that’s 
okay, because he was also 
in the National Academy of 
Sciences, he understood 
ecology, he understood 
population dynamics, he 
understood the underlying 
science around it.” 

� “Things aren’t as localized 
as you quite often want to 
think they are. I think 
things can be applied across 
boundaries…because I think 
science is still science, and, 
you know, endangered 
species are still endangered 
species.” 
 

E
x
p
e
r
t 

A
g
e
n
c
ie
s
 a
s
 E
x
p
e
rt
s
 

� “There are many excellent, 
talented, and appropriate 
scientists working within 
governmental and other 
participating industrial and 
environmental organizations 
who can provide good ISR” 
(Meffe et al., 1998, p. 269) 

� “What he knows in his head 
is just more than you can 
find in books. But it is not 
written down anywhere, so 
there is a lot of institutional 
knowledge that resides in 
our team.” 

� “Some of the people in the 
agencies weren’t ready for 
the kind of scrutiny that 
they got. They were used 
to being the expert and 
they weren’t used to being 
challenged.” 

� “We didn’t feel like we 
needed input on certain 
things that are specific to 
the Missouri River like gear 
selection …That’s stuff that 
only local knowledge can 
decide what works and 
what is safe and things like 
that.” 
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 Literature Columbia River Case Missouri River Case 

L
a
c
k
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f 
L
o
c
a
l 
K
n
o
w
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d
g
e
 /
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e
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o
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e
s
t 
I
n
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r
m
a
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o
n
 

� “ Review task could be 
expedited by directing 
attention to scientific 
questions that pertain to 
reviewer’s area of 
expertise” and  “The 
services [NOAA and 
USFWS] should supply 
reviewers with more 
background information and 
‘ground rules’ for conducing 
useful and timely reviews” 

(Hecht & Parkin, 2001, p. 
1271) 

� “Many HCP applicants, for 
example, do not want 
“inexperienced” reviewers 
from the professional 
societies. They prefer 
“experienced” scientists 
who understand the 
rationale and techniques of 
an HCP. This sets up a 
tension between 
demonstrable independence 
and depth of 
understanding” (Brosnan, 
2000) 

� “They got people who were 
sharp enough to get their 
heads around the important 
questions without having 
come in with any baggage” 

� “To try to find someone 
who is independent you 
end up getting someone 
who really doesn’t know 
anything about it. I 
thought that was the 
biggest drawback. We sent 

them huge piles of 
information and they were 
supposed to become 
enough of an expert on the 
Columbia River and the fish 
issues in a short period of 
time in order to proclaim 
what their opinion was on 
how the process was 
going.” 

� “I don’t think it was an 
insurmountable information 
gap for a panel of that 
stature… They were able to 
grasp the issues fairly 
readily.” 

� “It’s really tricky because 
you can just get glazed 
over and realize there’s 
just no possible way that 
you can get caught up to 
speed…So it is a difficult 

balancing act: to give 
panel members enough 
information so they can 
utilize their expertise.” 
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 No citations found in articles 

reviewed. 
� “You’ve got this collection of 
really smart people who can 
look at this independently 
from everybody else who’s 
ever done it and give it the 
‘wow’ factor.” 

No direct comments 
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� “It is typical for an ESA 
listing proposal to involve 
findings on such diverse 
issues as taxonomy of 
proposed species, adequacy 
of surveys, effects of 
purported threats on local 
populations, and overall 
vulnerability of the species 
to extinction” (Hecht & 
Parkin, 2001, p. 1270) 

� “The engineers at the Corps 
are problem oriented and 
say, ‘Tell me what the 
problem is. I will solve it… 
Whatever it is, we can solve 
it.’…  Well, despite that fact 
that there’s billions of 
dollars spent on salmon, 
there’s no comparable 
rigorous framework for 
understanding what’s going 
on with salmon in the same 
way as you might expect to 
see in building and 
engineering work.”  

� “We have a tendency in this 
river to think too abiotically. 
Sure, flow is screwed up; 
sure, water temperature is 
screwed up from the dams, 
and the water is a lot 
clearer from the dams, but 
obviously that’s also 
affecting multiple levels of 
the entire food web of the 
Missouri River, and they 
have to integrate all those. 
Sturgeon is just one 
constituent of it, and so, we 
are balancing between 
single-species type 
management and trying to 
look at it in a holistic 
framework.” 
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� “Lack of familiarity with ESA 
requirements may give rise 
to scientifically perceptive 
comments that are, 
nevertheless, outside the 
scope of agency discretion” 
(Hecht & Parkin, 2001, p. 
1271) 

� “I think the problem, of 
course, is that they [the 
issues addressed by the 
panel] were parts of bigger 
issues… that have a huge 
influence on the interaction 
that led into the 
controversy of dredging.” 

� “There were a lot of other 
things outside of the 
program and the process 
that they [the panel] could 
have provided insight into 
but did not… We didn’t 
scope it for them, so they 
didn’t. But there were other 
things like process and 
integration that could’ve 
been done… And there are 
all kind of struggles we 

have within the Basin to get 
work done, to insure it’s 
meeting objectives and that 
it’s integrated with all the 
other work that we’re 
doing.” 
 

 
Legitimacy of Independent Science Reviews 

The final set of questions from CSH asks about the legitimacy of ISRs: who or what 

could be marginalized by ISRs, who represents or is a witness for those “outsiders’” 

interests, and what are the opposing world views that need to be reconciled? See Table 20 

for the complete comparison table for legitimacy. As noted previously, the process of 

conducting an independent science review requires setting a number of boundaries that 

distinguish between what is included and what is not. For example, which issues will be 

reviewed, which reviewers will be considered experts, and who will participate in workshops 

or panel meetings? This set of CSH questions considers the answers to those questions from 

the perspectives of what or who is not included. Three primary groups of stakeholders are 

involved in natural resource management: academic scientists, agency staff (including 

scientists and managers), and the public. These are all heterogeneous groups; for example, 

based on my reading of public documents, the public was not of one mind regarding the 

issues that faced either the Columbia River or the Missouri River. However, both scientific 

communities and agencies report—in articles and during the case study interviews—an 

impression of being generally besieged by a homogeneous public distrust of science and 

management activities. Since this study did not include interviewing members of the public, I 

cannot directly report those points of view, although based on the responses of the agency 

staff and panelists I interviewed as well as observations made in articles, it appears that all 

three groups feel marginalized. As K. H. Rogers (2006) notes, 
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In general scientists, managers, and stakeholders operate within their own 
frameworks and paradigms, with little structure to their interactions. Indeed there is 
little formal understanding of how to deal with high degrees of difference (variability) 
within and between the scientists, management agencies and stakeholders who 
collectively experience river related problems. (p. 269) 
 

How well independent science reviews provide structure for the interactions and resolve 

issues of marginalization depends a great deal on how the scope of issues is defined and 

participants (reviewers, agency staff, and members of the public) are selected or included. 

Transparency was often mentioned by agency staff, especially in the Columbia River case, as 

one of the important uses or results of a review. The reviews for the Missouri River in 

general fulfilled the goals of participants (as evidenced by remarks made during the 

interviews), that is, to provide an external evaluation and guidance for the teams responsible 

for monitoring and assessment. However, a number of the Missouri River participants noted 

that the inclusion of the public would be a necessary next step as the monitoring programs 

progressed. As noted in the Columbia River case, holding the reviews in public not only 

provides transparency—that is, allows the public to see and understand how decisions are 

reached—but also creates a public record to which agencies are accountable. 

 The last question in this set asks what opposing or unaligned world views need to be 

reconciled to improve the functioning of independent science reviews. Two major themes 

emerged from the interviews regarding world views. One regarded the differences based on 

scientific disciplines and the other regarded differences based on academic and applied world 

orientations. Many of the comments from both case studies highlighted the perceived 

differences between the physical sciences and the biological or ecological sciences. For 

example, ecological processes were characterized as having more gaps in knowledge and 

uncertainty compared to physical processes. As noted in Chapter 2, a number of authors 

comment on the importance of an interdisciplinary approach to watershed management and 

the relative lack of such an approach. In addition, because of this need for an 

interdisciplinary focus and the pressing nature of environmental issues, agencies such as the 

Corps have had to increase or improve their capacity to do so. As one of the Missouri River 

participants observed, “When you talk engineering and infrastructure development and the 

types of things that the Corps of Engineers does, it’s a 180° difference from the 
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environmentalism and the protection of those natural resources…that we find increasingly 

important in our culture.” 

The second theme was the difference between academic research worlds and applied 

agency worlds. Some aspects of what characterize these two world views have already been 

explored in the section on expertise. Additionally, participants made comments about the 

lack of control (in terms of experimental situations) and the greater degree of complexity 

that faced managers and researchers in the applied world. Therefore, it can be more difficult 

to reach academic evidentiary standards. The literature referenced scientists’ lack of practical 

and legal knowledge as well as the differences in incentives. As noted previously, Columbia 

River participant comments tended to highlight the differences between the academic and 

applied world more frequently or more strongly than the participant comments in the 

Missouri River case. This could be due to the highly charged nature of the Columbia River 

case as well as the roles of the agency staff (project managers versus monitoring team 

members).  

This CSH question asks how to resolve conflicting or opposing world views to 

improve the functioning of the system. This divide between academic and applied worlds 

strikes me as particularly entrenched across nearly every field of research. But just as need 

has driven researchers and society from singular, disciplinary-focused responses to 

integrated, interdisciplinary approaches, perhaps pressing need will also move these worlds 

closer. An article published in an issue of Science explored the growing collaborations 

(including co-authorships) between amateur astronomers and academic researchers. Patricia 

Lampens, an astronomer at the Royal Observatory of Belgium, said the increase has 

occurred because “professional astronomers need them” (Bohannon, 2007, p. 193).  
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Table 20. Comparison of Legitimacy for Independent Science Reviews  
 
 

 Literature Columbia River Case Missouri River Case 
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� “Some topics remain 
controversial, even after an 
independent peer review. A 
few interested parties have 
challenged the agency 
[NOAA] or the CIE itself 
over the credibility of the 
review” (Brown et al., 
2006) 

� “In the federal government 
at times there’s a 
perception that we’re doing 
things behind closed doors, 
that we’re generating 
science in these so-called 
gray papers, which may or 
may not be fully vetted in 
the peer reviewed fashion 
or available to the public.” 

� “There was a group of 
people [crabbers] who were 

attending all the meetings. 
They were concerned about 
dumping of sediment out in 
the ocean, which is a 
perfectly valid concern, but 
that was not one of the 
concerns that our group 
was contracted to deal with. 
If SEI hadn’t kept that out 
of the discussion, we 
could’ve been sidetracked 
and mired down.” 

� “I think it would be 
appropriate at that time to 
bring in the public and get 
them involved in the 
process as far as what 
we’ve learned, what we’re 
doing and what we need to 
do…Maybe [conduct] an 
independent panel 
developed by SEI and 
MRRIC [a large Missouri 
River stakeholder group], 

see what differences they 
come up in their ideas, you 
know. Does the MRRIC 
group have the same ideas 
on guiding this recovery 
program that an 
independent science review 
does? That might be an 
interesting thing to see.” 
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� In many articles, the 
scientific endeavor is seen 
as the potential victim, 
especially if the uneducated 
public and political foes 
continue to have their way 
(Meffe et al., 1998; Sullivan 
et al., 2006) 

� “In any regular science 
panel, you need to listen to 
the public just to make sure 
that you know what it is 
about the technical 
information that’s bothering 
them all. Do they need 
some clarification? Are they 
focused on an issue that 

makes no scientific sense, 
and they’re missing some 
other much more important 
scientific area?” 

 

� “We’re not really 
communicating the strength 
of ISR and what that means 
to the programs and what it 
means when we bring you 
[the public] results from our 
studies that it has gone 
through these rigorous 
process… We’re not really 

communicating the value of 
that to the folks in the 
Basin. The scientific 
communities—throughout 
this country—have always 
been questioned. There are 
programs out there that 
simply work to take down 
the scientific community.” 
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� “Politicization is especially 
problematic for scientists 
supervised by 
administrators who may not 
feel the need to follow the 
same rules of scientific rigor 
and transparency that are 
required of their scientists” 
and “scientists are 
responsible for their own 
work and should play a 
more active role in 
resolving conflicts of 
interest at various levels” 
(Sullivan et al., 2006, p. 
14) 
 

� “If I saw anything in 
particular I’d like to have 
come out of the 
consideration of this thing, 
it’s the idea that scientists 
can be useful to 
governments.”  

� “In some ways, the 
scientists are not really 
used for the science. They 
may be used because their 
convoluted discussions take 
the heat out of a problem, 
and the agencies can say a 
process was gone through, 
but they don’t use the 
scientists well.” 

No direct comments 
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No citations found in the 
articles reviewed 

� “My sense is that panels 
can be helpful to 
communicate to a larger 
spectrum of the 
stakeholders, a transparent 
way to see what’s going on 
that often is not seen by 
stakeholders in agency 
decisions.” 

No public participation, 
although a number of people 
mentioned that it would be 
important in the near future 
(as noted in quotation 
above) 
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No citations found in the 
articles reviewed 

� “I would say at the heart of 
a lot of this, communication 
is key… These people travel 
in different circles. 
Engineers and biologists 
travel in different circles 
and their flow of 
information and the 
thinking in their field and 
their profession and 
everything are so different.” 

� “When you talk engineering 
and infrastructure 
development and the types 
of things that the Corps of 
Engineers does, it’s a 180° 
difference from 
environmentalism and the 
protection of those natural 
resources and 
environmental things that 
we find increasingly 
important in our culture.” 
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“Most scientists may not be 
as well versed in the legal 
imperative to make decisions 
despite large uncertainties 
[in ESA listing and recovery 
actions]” and “Active 
researchers are often 
predisposed to offer 
recommendations regarding 
future study needs for 
subject species” (Hecht & 
Parkin, 2001, p. 1270) 

� “It is advantageous to the 
academic to learn firsthand 
about the challenges of 
management. They’re very, 
very different and very, 
very difficult.” 

� “I think the panel was 
somewhat naïve, as we 
scientists are often times, 
naïve about the power of 
the facts to influence 
decisions. It can be very 
useful and informative, but 
it’s not the only and often 
not the driving force in the 
end in policy.” 

� “People feel very strongly 
about certain issues, and 
they feel very strongly 
about the federal 
government. And so it is 
[the panel] setting that 
piece aside because 

sometimes science that’s 
generated by the federal 
government is not viewed 
as being as good as 
sciences generated from an 
academic institution.” 

� “I think that like a lot of the 
river systems, a lot of the 
work [done by agencies] is 
the first time it’s ever been 
done. Large rivers and large 
river ecology has been 
neglected for quite a while.”  

� “There are always times 
when you want to slip back 
into the experimental 
research mode that gets 
away from the more applied 
and all the variables that 
occur out there on a large 
river system… If you have 
to change your objectives 
or change the methodology, 
well then how are you ever 
going to get that published, 
because it’s not going to 
meet peer review, in terms 
of a published publication… 
Whereas, the ecological 

type of project like this, 
while it’s really great 
science, I guess the 
difference is being able to 
meet those expectations.” 

 
In summary, this chapter compares the differences and similarities between the two 

cases: the Columbia River and the Missouri River. Then I conducted a secondary analysis of 

the findings using Ulrich’s critical systems heuristic. This allowed for an in-depth exploration 

of the boundary decisions and resulting implications. The next—and final—chapter reviews 

the findings by research question and discusses implications for practice and ideas for future 

research. 
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CHAPTER 7 

SUMMARY AND IMPLICATIONS 

This study described the process of using independent science review (ISR) in 

natural resource management projects. Specifically, the study investigated how the process of 

the review affects the interactions between participants and how the results of the review 

were used. Additionally, I considered what new perspectives or understandings were 

revealed in this study of ISRs—an evaluative process—for the field of evaluation. 

 I selected three review panels convened by Sustainable Ecosystems Institute (SEI), 

an external, non-profit organization. The panels reviewed the Columbia River Channel 

Deepening Project in 2001, the Missouri River Pallid Sturgeon Monitoring and Assessment 

Program in 2004, and the Missouri River Habitat Assessment and Monitoring Program in 

2006. I used a case study approach employing interview and document review data collection 

methods. For both cases I interviewed panelists, agency staff, technical presenters, and SEI 

staff—a total of 35 individual interviews—who had participated in the reviews. From the 

findings, I constructed two cases, one for the Columbia River and one for the Missouri 

River. Additional analyses included a comparison between cases and a secondary analysis 

using the critical systems heuristic. The following sections summarize the findings by 

research question. 

 
Research Question 1:  How is the process of independent science review conducted 
in the context of an environmental or natural resource management project? 
 

Conducting an independent science review—at least in the manner that SEI did—

requires a commitment of time and energy. Participants in both cases, but especially in the 

Columbia River case, commented on the amount of effort that went into the initial planning 

prior to the actual start of the review. This pre-planning stage included the selection of issues 

and the selection of panelists to review the issues. While the selection of issues was done by 

SEI in conjunction with the principal parties involved (e.g., for the Columbia River the 

principal parties included the Corps, NOAA Fisheries, USFWS, and the Ports), the selection 

of panelists was completely controlled by SEI. This was done to ensure the independence 

and objectivity of the reviewers. In fact, independence and objectivity were strong themes 

throughout the interviews I conducted, especially how that need for independence created a 

tension with reviewers’ level of knowledge of the specific local context. In other words, 
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being independent meant that most reviewers did not have specific knowledge of the 

situation and had to “get up to speed” by quickly digesting large amounts of information. 

Most panelists and agency staff did not find this a serious hurdle and thought the need for 

independence had more importance for both the process and the acceptance of the results. 

However, there were some comments about the inevitable drawbacks to these choices, for 

example, receiving panel recommendations that did not fit the situation. The selection of 

issues and reviewers is clearly the pivotal phase of a review. As one SEI staff observed, 

“Controlling the peer review process controls the results. If you choose the wrong reviewers 

or if you choose a biased group, you’re going to get a biased result.”  

 SEI conducts reviews by in-person meetings or workshops and by distance (as more 

typically occurs for journal reviews). One of the reviews studied—the Missouri River Habitat 

Assessment review—began first as a document review by distance. Based on participant 

comments, the in-person workshops with time for question and answer sessions between the 

panel and agency staff were viewed as a more successful and useful process. Nearly all 

agency staff members in both cases commented on the importance of that exchange 

between panelists and agency staff. 

 The Columbia River review was conducted with an invited public audience; the 

Missouri River reviews were conducted without a public audience primarily because the 

intent of the review was to provide guidance to the monitoring teams. However, in both 

cases, participants commented on the importance of public transparency and agency 

credibility and how the ISR process improved both. (Further specifics of how the review was 

used will be addressed below under Research Question 2.)  

This study also revealed a lack of alignment or inconsistency between how ISRs were 

described in the literature and how participants described their experiences with or 

perceptions of them. First, while some authors alluded to panelists needing to learn about 

environmental regulations and laws in order to provide appropriate recommendations or the 

need to divide up complex reviews to fit individual reviewer expertise (see for example, 

Brown et al., 2006; Hecht & Parkin, 2001), rarely did authors mention the need for panelists 

to learn about or “get up to speed” on local scientific contexts. Second, one strategy that 

participants reported, but that was not presented in the literature, was that panelists were 

able to transfer scientific skills or use their training as scientists as a foundation to learn 
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about the specifics of the context or review quickly.  

These descriptions highlight a relatively unexamined tension between desired levels 

of objectivity and levels of knowledge as well as how the solutions to complex management 

programs are characterized. For example, if the goal of an ISR is to provide public 

transparency and to enhance agency decisions through a process of questioning or testing by 

someone from outside the situation—much the same way an experienced editor can provide 

fresh insights for a manuscript knowing little about the specific subject content—then 

having general disciplinary expertise but little local knowledge does not seem to present a 

problem. However, if we follow the line of another argument that appears in the literature 

that contends that agencies are using out-of-date science and that most management issues 

should be addressed (but rarely are because of the challenges of doing so) via an 

interdisciplinary approach at the ecosystem level, then it would be reasonable to try to select 

panelists with a high level of specific, emergent, or cutting-edge expertise for that setting or 

system. It is not clear which framework—independent generalist versus local content-

specific expert—most accurately fits the ideal use of ISRs in environmental or management 

projects. Perhaps both frameworks are applicable, only in different situations. However, it is 

important to consider these observed inconsistencies. If we, as a society overall or as groups 

of scientists and managers, do not fully investigate our perceptions and expectations for 

science in general and for ISRs specifically, we may end up with a different result than we 

intended. 

 
Research Question 2: How are the results of the independent science review used in 
the environmental or natural resource project? 
 

As noted in the case studies and the comparisons presented in Chapter 6, most all of 

the agency staff reported that the results of the ISR were put to use in some manner in their 

respective project or program. Not surprisingly, instrumental use—that is, direct action 

occurring as a result of the ISR findings or recommendations—was the most frequently 

described type of use in both cases. Participants in the Columbia River case said that the 

commencement of the channel deepening project and the re-focused adaptive management 

procedures were due to the panel’s recommendations. Participants in the Missouri River 

reviews said the panel recommendations were used more directly in the Population 

Assessment than in the Habitat Assessment. For example, agency staff members said the 
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recommendations led to improvements in the study design, use of gears, and statistical 

analysis. The instrumental uses in the Habitat Assessment were more ambiguous because of 

the timing of the review and internal issues with the stage of the habitat monitoring 

program, as described in Chapter 5. However, as noted by Brown et al. (2006) and Orth et 

al. (2005), agencies (in these two articles, NOAA Fisheries and the Corps, respectively) are 

not required to act on any recommendation from a review nor is there any established 

procedure to track agencies’ actions or to provide feedback to or from reviewers. Participant 

comments corroborated this lack of follow-through for the independent science review 

process. In both cases, several of the panelists said that they did not know how their 

recommendations had been used. Agency staff who participated in the Missouri River 

reviews remarked that they needed to weigh the applicability of the panel’s 

recommendations, to determine if they were appropriate to their situation. SEI staff 

comments indicate that they had distributed post-ISR questionnaires to panelists in other 

reviews. They also mentioned incorporating what they had learned via past experiences and 

spending time educating new panelists. However, those actions still do not reveal how 

agencies use or do not use the recommendations nor do they assess the usefulness or fit of 

the recommendations.  

 Additional descriptions of use included increased transparency of agency decision 

making (in the Columbia River case) and increased credibility (in the Missouri River case). 

These types of uses inherently have the possibility of being employed positively or 

negatively. The current literature clearly indicates the acceptance—if begrudgingly in some 

quarters—of the role of the public in making decisions about environmental or common 

good resources. Conducting reviews—and doing so in public—can create opportunities for 

public participation and oversight of agencies. However, an appearance of transparency or 

credibility can also hide the fact that no actual increased clarity has occurred. As one 

Columbia River panelist observed about ISRs in general, “In some ways, the scientists are 

not really used for the science. They may be used because their convoluted discussions take 

the heat out of a problem, and the agencies can say a process was gone through, but they 

don’t use the scientists well.” 

 (I will consider the remaining category of use, process use or the changes in agency 

staff and panelists as a result of participating in the review, in the next section that discusses 
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the overall findings for Research Question 3.)  

Research Question 3: How does the process of independent peer review affect the 
interactions between scientist (knowledge producer) and resource agency staff 
(knowledge user)? 
 

Participant responses in both Columbia River and Missouri River case studies 

provided thorough descriptions about the interactions between panelists and agency staff. 

Between-case differences in these descriptions were rooted in differences of context and 

participant characteristics. In the Columbia River review, the panel process was situated in a 

highly-contested public battle. It was necessary for the work of the panel to fit into the 

ultimate goal of the involved parties to arrive at a judgment that was legally and technically 

defensible. In addition, the main agency staff members from the four entities—the Corps, 

NOAA Fisheries, USFWS, and the Ports—were primarily project managers who then hired 

technical presenters for the review process. In contrast, the reviews for the Missouri River 

were conducted with the goal of obtaining guidance and an “outside” check on the 

monitoring and assessment program. The agency staff in these reviews were part of the two 

teams responsible for conducting the work. In the Columbia River case, agency staff 

characterized the interactions with the panel as analytical probing or testing, whereas some 

panelists described it as playing the role of a marriage counselor for an embattled couple. 

Additionally, agency staff were more apt to mention the reputation of the panelists or 

express some honorific quality, which indicated a difference in social or professional 

standing. In comparison, while the Missouri River agency staff had high regard for the 

panelists overall, their descriptions indicated a more egalitarian exchange. Agency staff (and 

some panelists) described the exchanges between panelists and agency staff as a “give-and-

take” and indicated, in their descriptions of the panelists’ characteristics, a more equal 

standing with the panelists than the agency staff in the Columbia River case.  

The responses in both cases actually highlighted the lack of clear demarcation 

between knowledge producers and knowledge users. Especially in the Missouri River case, 

participants described more of a continuum from academic researchers in basic science fields 

(biology, hydrology, ecology), academic researchers in resource use fields, agency 

researchers, and agency project managers. The social and cultural constructs regarding 

academic versus applied roles were more apparent because of this continuum. That is, 

people from both worlds could be knowledge producers, yet there remained lingering 
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perceptions about who deserved to be considered a knowledge producer. Based on 

participant comments and the literature, this is strongly hierarchical with academic basic 

science situated at the top. In other fields, such as education or social services where the 

distinction between knowledge producer and knowledge user is clearer, it seems more 

tenable to accord knowledge producers this elevated status. However, these two cases help 

to put even these situations in a different, more critical light and to ask if it really is tenable 

to make such a distinction. 

 Did participation in the review process affect either the panelists or the agency staff? 

In the Columbia River case, the panelists talked about what they had learned from other 

panelists and how agency relations had improved as evidenced by increased trust, respect, 

and communication between the Corps and NOAA. Agency staff said that they thought the 

experience was “eye opening” for panelists in terms of learning about the challenges facing 

agencies, but were in less agreement about their own changes in understanding or 

perceptions. In the Missouri River case, while panelists talked about enjoying meeting the 

other panelists and learning about the system, they did not report any specific or direct 

changes in understanding based on their participation in the review, nor did they make any 

comments about changes they observed in agency staff. Agency staff commented that the 

process resulted in team members thinking about the monitoring and assessment activities 

differently as well as in a reduction of conflict.  

What is less clear is whether these interactions and the reported changes, if any, in 

participants had any effect on knowledge use. Based on the lack of reported changes in 

panelists, it would seem that the feedback loop in Huberman’s and Roger’s diagrams 

presented in Chapter 1—going from knowledge users or agency staff back to the knowledge 

producers or scientists—is not strong. One might argue that independent science review 

panels are not charged with enhancing knowledge use. However, as one of the Missouri 

River panelists observed, “They’re [agency staff] also overwhelmed and they don’t have the 

time to keep up with the literature and theory…The peer review groups are useful to them, 

in part, just in making sure they’re connected with the larger body of thought that’s 

relevant.” This idea was equally supported and expressed in many of the articles on 

independent science review. So the concept of enhancing knowledge use is often included in 

the idea of conducting ISRs, but in the more conventional, unidirectional mode of 
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knowledge flowing from academic researcher to applied manager. There are currently few 

incentives or supports to encourage more exchanges or information traveling back on the 

opposing feedback loop. 

One of the Columbia River panelists offered the opinion that ISRs did not afford 

enough time for interactions that would affect knowledge use. This panelist noted in part, “I 

think that bringing in these external expert groups is only modestly effective…it’s a poor 

excuse [in terms of enhancing knowledge use] for the real kinds of interactions which should 

probably be done in a regional scientific community on an ongoing basis.” In the Columbia 

River case it was more difficult to discern the character of the interactions with the regional 

scientific community; however, in the Missouri River case, many of the agency staff 

commented on the number of meetings and scientific workshops that they attended. What is 

not clear is if the judging or testing aspect of an ISR had a different effect on knowledge use 

than all of the other workshops that they attended, or if these different effects could even be 

untangled and attributed.  

 
Research Question 4:  How does this study of independent science review inform the 
practice of evaluation?  
 

Some practitioners and academics working in the field of evaluation may wonder 

what any of this has to do with evaluation, especially since there is little application of a 

similar model such as independent science review in any education or social service 

programs. I would answer by asking, “Why not?” Instead of a “What Works Clearinghouse” 

in which reviews of educational interventions are conducted out-of-sight of the leveling, 

transparent gaze of the interested public and practitioners, why are we not holding public 

forums with panels of experts who listen to the presentations of program staff regarding 

their choice of research to base their activities?  

Even if we do not take such a path, I think there are several important lessons from 

this study of independent science reviews. One of the premises that I began with was that 

the study of independent science reviews in resource management projects could help an 

evaluator (a) identify or clarify factors or characteristics in participants and contexts that 

affect knowledge use and (b) develop a model for the role of an evaluative process—

whether it is an ISR or a more conventionally conducted program evaluation—in improving 

programs and knowledge use by enhancing the circular flow of knowledge and understanding 
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between the academic and applied worlds. 

Both knowledge use and evaluation use literature identified characteristics at the 

individual, interpersonal, and organizational levels that could affect knowledge use. 

However, the Columbia River and Missouri River cases present situations in which the 

characteristics at all levels are highly interconnected and interdependent. In addition, the 

knowledge in question is not a singular packet—such as hybrid corn or contraceptives—but 

integrated knowledge from disciplines as diverse as hydrology and ecology. That said, after 

reviewing the case studies as well as the literature discussed in Chapter 2 on knowledge use 

in general and, specifically, in river restoration, certain characteristics remained salient to the 

ISR process. (see Table 21). 

Table 21. Salient Characteristics Affecting Knowledge Use in Independent Science Review 
Process 
 

Individual Interpersonal Organizational or Collective 

� Familiarity with “new” 
knowledge  

� Ability to deal with risk 
(also could be an 
organizational factor) 

� Similarity: professionally, 
disciplinarily 

� Role model: respected by 
peers 

� Boundary spanner 
� Openness (or connection) 

to outside information/ 
knowledge 

� Trust 
� Structured questioning (give 

and take or analytical 
probing) 

� Interjection of new ideas 
and new perspectives 

� Resources to take action 
� Public transparency/ 

credibility/accountability 
� Aligned and funded 

mandates, laws, and 
regulations 

 

For example, under individual characteristics, some similarity or common ground 

between the participants in the two groups (panelists and agency staff) as well as individuals 

who were “boundary crossers” (i.e., panelists who had experience in both academic and 

applied worlds) was considered important. As one panelist noted, “You’ve got to get folks 

who are well matched to the issues at hand but that can also connect to the stakeholders, the 

folks in the agencies.” Knowledge use literature also states those who are responsible for 

putting the knowledge into action need to be respected by peers and have control of the 

resources required to take action. While not directly apparent in the course of conducting the 

case study, it is likely that these factors were at play in the review process. Having control of 

resources could also be listed under organizational issues and factors, which have a strong 
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influence on agency action and therefore knowledge use. Unfortunately, it was more 

challenging to identify knowledge producer characteristics that affected knowledge use, 

perhaps because the cultural and societal trend of knowledge use so favors the flow of 

information from academic worlds to applied worlds.  

Implications for Use of Independent Science Review 

As evidenced by this study and in accordance with the literature, independent science 

reviews require a commitment of time and effort from both panelists and agency staff as 

well as agency financial resources. Because of the public and often conflicted nature of 

natural resource projects, the consequences of poorly conducted reviews can be and have 

been serious. Many points in the process are susceptible to mischief and misappropriation, 

including the selection of issues to review and the selection of reviewers. Therefore, caution 

should be taken in choosing which projects to review and deciding who is responsible for 

conducting the review. While many case participants talked of the necessity of separating 

science from management issues, in practice the actuality of that separation was not as clear. 

Further, the use of ISRs in applied contexts required some weighing of the implication of 

taking certain actions based on science. This is one of the significant differences between 

using ISRs in resource management decisions and conducting peer review for academic 

journals. 

To fully illustrate this difference, I consider once again K. H. Rogers’ idea, presented 

in Chapter 2, of “science in the service of society,” including the need for scientists or 

scientific communities to apply equal effort to diffusing knowledge into agencies and the 

greater public as to acquiring knowledge. I have discussed parts of this process as it was 

exhibited in the independent science reviews, in particular, how interactions between 

panelists and agency staff could support this diffusion. I have also discussed how 

participants described the differences in evidentiary standards between the academic and 

applied worlds, which, of course, affect decisions about best available science. However, 

returning to the field of evaluation may provide additional clues for strengthening academic 

participation in fully reciprocal interactions.  

Chen (2005), whose work is primarily in the public health field, defines efficacy trials 

or evaluations as those that are conducted to under tight experimental controls. He also 

notes that efficacy trials are “regarded by many scientists as the standard for scientific 
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knowledge acquisition concerning intervention in biomedical research” (p. 202). Chen 

defines effectiveness evaluations as those that are conducted in real-world settings “in order 

to provide practical information about ways to improve current and future programs” (p. 

205). He notes that there is a strong tendency in research and funding organizations to favor 

efficacy trials; however, he also points out that there is growing interest in changing this 

trend as evidenced by the increase interest in translational research. 

Chen observes that there is a strong tendency for social and educational programs to 

follow the efficacy-to-effectiveness paradigm, with the effectiveness step given far less 

attention. He cautions that the results from efficacy trials may not translate well into the real 

world: 

Clients’ behavior in controlled situations can differ markedly from their behavior in 
social situations that have not been manipulated [by a controlled experiment]. The 
artificiality of results obtained in controlled situations is repeatedly documented in 
social research…In other words, lessons learned about an intervention via efficacy 
evaluation often will not be the same as lessons taught by effectiveness evaluation. 
(p. 208) 

 
I would argue that resource management projects exhibit at least the same level of 

complexity and the same blind spot exists regarding knowledge or research in these 

programs. That is, knowledge or research acquired under controlled experiments, while 

highly valuable, may not result in the most useful or the best available science for a particular 

applied situation. To determine that, some sort of effectiveness evaluation is needed. To 

conduct such evaluations—which are in essence adaptive management activities—would 

involve a softening of the boundary or separation between science and resource 

management issues. The strongest arguments against such a move, based on participant 

comments and the literature, is that involvement would erode scientific objectivity. I 

disagree. In the early years of the field of evaluation, the operating premise was that in order 

to produce an objective evaluation the evaluator should have as little contact as possible with 

program staff. Today, nearly every professional and researcher of evaluation recognizes that 

some level of stakeholder involvement is necessary for useful evaluations. Consequently, 

necessary skills for evaluators include training in procedures for maintaining objectivity while 

remaining engaged. 
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Implications for the Field of Evaluation 

 Practitioners in the field of evaluation have some work to do if we want to play a 

stronger role in supporting fully reciprocal interactions—between the academic and applied 

worlds—to enhance knowledge use. First, the characteristics of both knowledge producers 

and knowledge users need to be clarified as well as the factors that affect how research and 

evaluation are employed in programs. This study provided some preliminary work on the 

knowledge user and contextual factors, but the reciprocal factors for knowledge producers 

remain relatively undefined. Second, it is unlikely that long-term interactions between 

academics and practitioners, such as those described by Huberman, will sweep education and 

social programming any time soon. However, based on the findings of this study, it is clear 

that even short-term interactions such as those that occurred during the ISR process are 

worthwhile, with agency staff benefitting most. Are there ways for evaluators to encourage 

or structure at least some interactions like those in ISRs? And finally, in a step that may feel 

more familiar to evaluators, Chen’s challenge to the field of evaluation to put as much focus 

on effectiveness evaluation as efficacy evaluation should not be ignored. The Columbia 

River and Missouri River case studies highlight the importance of thinking clearly about 

evidentiary standards and the differences between research conducted in controlled, 

scientific settings and research conducted in more complex, less-controlled applied settings.  

Recommendations for Future Research 

 This study retrospectively examined three independent science reviews conducted by 

the Sustainable Ecosystems Institute. The next step would be to expand the study to include 

reviews conducted by other organizations. In addition, it would be especially informative to 

conduct a larger longitudinal study that tracked how recommendations were used and the 

outcomes of that use. 

 Certainly, independent review occurs for proposals submitted to large federal 

funders (e.g., the grants administered by the Institute for Education Sciences). However, it is 

difficult to identify situations that would be similar to the use of ISRs in watershed 

management projects. Perhaps conducting a pilot study of such a review process in an 

educational setting would be worthwhile. In the meantime, further research is needed to 

determine how to effectively connect evaluators with the researchers whose work is used in 

developing programs.   
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Conclusion 

This study did not follow a clean line from problem statement to identification of dependent 

and independent variables to an experiment that resulted in a conclusion, although there 

were certainly times when I wished that it had. Instead, it mirrored the complexity of the 

issues—whether in watershed management or poverty reduction—that face us at this time. 

Gone are the problems that can be solved by a single disciplinary or methodological 

approach. Saving species such as the pallid sturgeon requires the full integration of the best 

science from fields including hydrology, ecology, and biology. Educating children in these 

times is no less complex; the solutions also required the integration of the best research from 

sociology, psychology, nutrition, and neurophysiology. In both of these examples, the most 

intractable chasm to bridge is that between academic research and the applied worlds where 

that research is put to use. Evaluation can be that bridge.  
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Semi-Structured Interview Protocol for 
Independent Science Review Panel Members 

 
Begin interview with a review of participant’s area of expertise and professional position, 
based on project documents. Ask for clarifications, if any. 
 

1. Prior to serving on the panel, did you have any knowledge about this particular 
project or the issues it faces? For example, had you heard of it in the news, through 
professional contacts, or in journal articles? 

 
2. Why do you think you were invited to serve on this panel? 

 
3. From your understanding, why did this independent science review occur?  

 
4. What were your impressions of the membership of the panel?  

� Do you think the appropriate people (in terms of expertise) were on the panel? 
Was there any expertise that was missing or unrepresented? 

 
5. Have you served on any other independent science review panels? Please describe. 

� How did this experience compare with other panels you have taken part in? 
 
Time has moved on since you served on the panel and, understandably, your knowledge or 
perceptions and experience may also have changed. But for the following questions I ask 
that you try to remember as best you can what your experience, thoughts, perceptions, and 
knowledge were at the time of serving on the panel. 
  

6. What do you think about the issues the panel was charged with addressing?  
� Do you think they were appropriate?  
� Were there some issues you thought should have been addressed, but were not? 

 
7. In the beginning, do you recall if you were given any instructions regarding the 

questions or issues the panel was to address?  
� What were those instructions?  
� Did you think the instructions were useful? Too constrictive? 
  

8. Based on the records, I understand that the panel met XX times.  
� What are your thoughts about the arrangement of these meetings?  
� What did you think about the public nature of the meetings? 
� Do you feel the panel met with the appropriate stakeholders?  
� Was adequate time given to address the issues? 
� What, if anything, would you have changed about the logistics of the meetings? 

 
9. What sources of scientific data were made available to you?  

� Do you think you were provided or had access to the most current research on 
the topic? 

 



177 

10. Did your understanding or perception of the issues change over the course of your 
involvement in the panel? If so, please explain. 

 
11. Overall, do you think this panel was a worthwhile endeavor? Why or why not? 

� What were the strengths of this process/panel? The weaknesses? 
 

12. What is your impression of how the results of the review were put into use for the 
project? 

 
13. Based on your experience, if you were talking to someone who primarily had an 

academic research background, what do you think would be important for them to 
know about his process?  
� What if the person primarily had a resource agency background? What do you 

think would be important for them to know about this process? 
 

14. Overall, having served on this panel, have your perceptions about how decisions are 
made in natural resource management projects changed? Please describe. 

 
15. Was there anything that surprised you about this review process? 

 
16. Is there anything else you would like to add that we have not yet covered? 
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Semi-Structured Interview Protocol for 
Agency Staff 

 
Begin interview with a review of participant’s professional position and ask for a brief 
description of area of expertise or work. 
 

1. From your understanding, why did this independent science review occur?  
 

2. What were your impressions of the membership of the panel?  
� Do you think the appropriate people (in terms of expertise) were on the panel? 

Was there any expertise that was missing or unrepresented? 
 

3. Have you been involved with other independent science reviews? Please describe. 
� How did this experience compare with other reviews you have taken part in? 

 
Time has moved on since you served on the panel and, understandably, your knowledge or 
perceptions and experience may also have changed. But for the following questions I ask 
that you try to remember as best you can what your experience, thoughts, perceptions, and 
knowledge were at the time. 
  

4. What do you think about the issues the panel was charged with addressing?  
� Do you think they were appropriate?  
� Were there some issues you thought should have been addressed, but were not? 

 
5. In the beginning, do you recall if the panel was given any instructions regarding the 

questions or issues to address?  
� What were those instructions?  
� Did you think the instructions were useful? Too constrictive?  

 
6. Based on the records, I understand that the panel met XX times.  

� What are your thoughts about the arrangement of these meetings? 
� What did you think about the public nature of the meetings?  
� Do you feel the panel met with the appropriate stakeholders?  
� Was adequate time given to address the issues?  
� What, if anything, would you have changed about the logistics of the meetings? 

 
7. What sources of scientific data were made available to the panel?  

� Do you think the panel were provided or had access to the most current research 
on the topic available? 

� What, if any, were the significant gaps in the research? From your perspective, 
how did this affect the panel’s decisions? 

 
8. Were the sources considered by the panel different from those used in the decision- 

making process of your agency? If so, in what way and what do you think about 
those differences? 
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9. Did your understanding or perception of the issues change over the course of the 
review process? If so, please explain. 

 
10. Overall, do you think this panel was a worthwhile endeavor? Why or why not? 

� What were the strengths of this process/panel? The weaknesses? 
 

11. What is your impression of how the results of the review were put into use for the 
project? 

 
12. Based on your experience, if you were talking to someone who primarily had an 

academic research background, what do you think would be important for them to 
know about this process? 
� What if the person primarily had an agency background, what do you think 

would be important for them to know about this process? 
 

13. Overall, having been involved in the review process, have your perceptions changed 
about how your agency (or agencies in general) make decisions?  

 
14. Was there anything that surprised you about this review process? 

 
15. Do you think this independent science review process should occur more often? 

Why or why not? Are there particular situations when it is more appropriate than 
others? 

 
16. Is there anything else you would like to add that we have not yet covered? 
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Semi-Structured Interview Protocol for 
SEI Staff 

 
1. How was SEI first contacted about conducting this independent science review? 
 
2. From your understanding, why did this independent science review occur?  

 
3. How were panelists chosen?  

� How long did the process take?  
� Were there any objections to panel members from the agencies involved? Please 

describe. How were the objections resolved?  
 

4. How were the issues chosen for the panel to review?  
� Who was involved in that decision?  
� Do you think the issues chosen were appropriate?  
� Were there some issues you thought should have been addressed, but were not? 

 
5. Based on the records, I understand that the panel met six times.  

� What are your thoughts about the arrangement of these meetings?  
� Do you feel the panel met with the appropriate stakeholders?  
� Was adequate time given to address the issues? 

 
6. Do you think the panel was provided with or had access to the most current research 

on the topic/issue that was currently available? What, if any, were the significant 
gaps in the research? How did this affect the panel’s decisions? 

 
7. What was the most challenging aspect of convening this review?  

 
8. Was this panel similar to others that SEI has convened? Or was it quite different? 

Please describe. 
 

9. Overall, do you think this panel was a worthwhile endeavor? Why or why not? 
� What were the strengths of the panel’s review? What were the weaknesses? 

 
10. What is your impression of how the results of the review were put into use for the 

project? 
 

11. Based on your experience, if you were talking to someone who primarily had an 
academic research background, what do you think would be important for them to 
know about this process? 
� What if the person primarily had a resource agency background, what do you 

think would be important for them to know about this process? 
 

12. Was there anything that surprised you about this review process? 
 
13. Is there anything else you would like to add that we have not yet covered? 
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CONSENT FORM 
Independent Science Review in Natural Resource Management:  

A Study of Knowledge and Evaluation Use 
Study Number: 0701E99330 

 
 
You are invited to participate in a research study examining how independent science review 
is used in natural resource management projects. You were selected as a possible participant 
because of your involvement with an independent science review that has occurred in the 
recent past. We ask that you read this form and ask any questions you may have before 
agreeing to be in the study. 
 
This study is being conducted by: Mary A. McEathron, Doctoral Candidate, Educational 
Policy and Administration, University of Minnesota 
 
Background Information 
 
The purpose of this study is to describe and understand the process of using independent 
science review in the complex, applied situations of natural management projects. The 
understanding gained from this study will not only help to inform policy for the use and 
implementation of independent science review in such projects, but will also contribute to 
the practice of program evaluation. 
 
Procedures 
 
If you agree to be in this study, we would ask you to do the following things: 
 
Participate in an interview that will last approximately one hour. This interview will take 
place in person or by telephone. The interview will be taped to ensure accuracy. Your name 
will not be attached to any report of the interview responses.  
 
Risks and Benefits of being in the Study 
 
There are no risks or benefits to being in this study. 
 
Compensation 
 
There is no compensation for participation in this study. 
 
Confidentiality 
 
The records of this study will be kept private. In any sort of report we might publish, we will 
not include any information that will make it possible to identify a subject. Research records, 
including recordings of the interview, will be stored securely and only the researcher will 
have access to the records.  
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Voluntary Nature of the Study 
 
Participation in this study is voluntary. Your decision whether or not to participate will not 
affect your current or future relations with the University of Minnesota or with the 
organization that convened the independent science review. If you decide to participate, you 
are free to not answer any question or withdraw at any time without affecting those 
relationships.  
 
Contacts and Questions 
 
The researcher conducting this study is: Mary A. McEathron. You may ask any questions 
you have now. If you have questions later, you are encouraged to contact me at the 
University of Minnesota, 612-626-0393, mceat001@umn.edu. You may also contact the 
faculty adviser for this study: Jean A. King, 612-624-3377. 
 
If you have any questions or concerns regarding this study and would like to talk to someone 
other than the researcher(s), you are encouraged to contact the Research Subjects’ Advocate 
Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, Minnesota 55455; (612) 625-
1650. 
 
You will be given a copy of this information to keep for your records. 
 
 
Statement of Consent: 
 
I have read the above information. I have asked questions and have received answers. I 
consent to participate in the study. 
 
 
 

 

 



184 

APPENDIX C: NVIVO CODING TREE 
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CODING TREE FOR NVIVO 
 

Actors 

Agency or Agency Staff 
Panel or Panelist 

 
Background of Case 

Driving Issue or Contention 
Funding Issues 

General History 

Project History 

Regulatory Drivers 

  

Characteristics Of Actors 

Adversarial or Argumentative 
Biases 

Expertise 

Identify as Scientist or Researcher 

Objective or Independent 

Openness to Review 

Previous Experiences 

Reputation 

Stereotypes 

  

ISR Process 

FACA 
Facilitation 

Initial Planning 

Length of Time for Process 

Logistics of Meetings 

Public vs. Private 

SEI Approach 

Selection of Panelists 

 
Judgment 

Neutral or No Effect or Pro and Con 
Satisfied or Positive or Improve 

Unsatisfied or Negative or Block 

  

Missouri Panels 

HAMP 
Pallid Population Assess 
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Organizational Factors 

Academic Culture 
Agency Culture 

Inertia or Resistance to Change 

New Staff 

Organizational Constraints 

Scientific Discipline Culture 

 
Science Issues 

Best Available Science 
Models 

Scope of Issues 

Timing Preparedness for ISR 

Uncertainty or Gaps in Knowledge Base 

 
Strategies 

Analytical Probing 
Build trust 

Communication 

Getting Up to Speed 

Materials Given to Panel 

New Ideas Outside Basin 

Separation of Science and Other Issues 

Transferable Scientific Skills 

 
Use 

Appropriateness Practical 
Communicating Results 

Conceptual Use 

Credibility 

Do Not Know 

Instrumental Use 

Integration 

Non-Use 

Process Use 

Symbolic Use 

Transparency 

 
World View Issues 

Academic Science vs. Management Issues 
Action Agency vs. Regulatory Agency 

 


