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INTRODUCTION

Wilderness offers unique opportunities for social and biophysical research in areas that are relatively unmodified by modern human actions, and every year managers receive hundreds of proposals for research and other scientific activities such as monitoring to be conducted within wilderness.  Wilderness also imposes a unique set of constraints on the types of activities and methods that may be used or permitted inside wildernesses.  For example, the large size and remoteness of some wildernesses makes access difficult, and legislated restrictions on motorized equipment and on installations means that some tools, data loggers, and monumentation techniques may not be allowed.  Compounding these constraints, the four federal wilderness managing agencies (USDA Forest Service, and USDI National Park Service, Bureau of Land Management, Fish and Wildlife Service) may interpret legislation differently and therefore have different policies and evaluation procedures regarding scientific activities in wilderness (Butler and Roberts 1986).  Local administrative offices within an agency may also use different evaluation processes reflecting local tradition and conditions.  Different evaluation processes both among and within the four agencies leads to confusion about the criteria used in evaluating proposals for scientific activities.  These legal and administrative hurdles to conducting scientific activities in wilderness have led to increasing concern and frustration among both wilderness managers (Bayless 1999, Barns 2000) and scientists interested in doing research in wilderness (Franklin 1987, Bratton 1988, Eichelberger and Sattler 1994, Stokstad 2001).

To decrease this concern and frustration, and improve communication between managers and scientists, representatives from each of the four wilderness managing agencies and the US Geological Survey met in Spring 2001 to develop standardized, interagency guidelines for evaluating proposals for scientific activities in wilderness.  This paper first reviews the historical, policy, and management context for the problems managers and scientists face with current approaches for evaluating proposals for scientific activities in wilderness.  We then propose new guidelines that were developed by this interagency group.  Throughout this paper, we refer to “scientific activities” as all activities related to the collection of natural resource and social science data, including research or inventory and monitoring activities, conducted by either academic or agency personnel.  While the legal mandate for wilderness is unique, these guidelines may also apply, at the discretion of local managers, to national parks and other areas similarly managed for their natural values.  

These guidelines are intended to help managers comprehensively and systematically evaluate proposals for scientific activities in wildernesses.  Our intent is to help managers:

· communicate with scientists about their respective concerns and questions;

· work through uncertain or ambiguous legal and policy direction;

· evaluate the full range of social and biophysical impacts and benefits of the proposed activity;

· make decisions that are defensible and consistent, and reduce the perception of decisions that are arbitrary and capricious; and

· create an institutional memory for how and why decisions were made.

One of our overall goals for these guidelines is to promote active and explicit discussion between managers and scientists early in the process of proposal development.  To promote this discussion, these evaluation guidelines need to be available to scientists before they submit a proposal, and managers need to be available and open to discussing agency needs and concerns regarding the proposal.  If made available early on, these guidelines should help scientists better understand agency policies and the expectations of managers regarding proposals for scientific activities in wilderness.  This knowledge would allow scientists to prepare proposals that directly address potential issues of concern, thereby reducing the work required of managers to evaluate proposals.  In the long run, early and frequent discussion between managers and scientists fosters the protection of wilderness and the advancement of science.

HISTORICAL, POLICY, AND MANAGEMENT CONTEXT

The mutual benefits between science and natural areas was recognized early on by Albright (1933), who described the contribution of science to improving management of the national parks, as well as the “incalculable value of the national parks and monuments as research laboratories.”  Similarly, Zahniser (1956), principle author of the Wilderness Act, wrote that “the wilderness has profoundly important scientific values” for both education and research, and that wilderness provides two research uses: “they afford the scenes for fundamental investigations of the natural world of living creatures unmodified by man” and “they afford also ‘check’ areas where none of the factors being compared in a particular study (land-use research, for example) have been operative.”  Zahniser also expressed concern that the scientific purposes of wilderness might be compromised by recreation use (Leopold 1960).  Later, Zahniser (1963) commented that “it may be that the scientific values will come to be considered the greatest of all the values of wilderness and wildland natural areas.”  Stankey (1987), Parsons (2000), and Graber (2002) discuss the contribution of natural areas such as national parks and wilderness to improving science, and the contribution of science to improving the long-term preservation and stewardship of these areas.

The Wilderness Act of 1964 (Public Law 88-577) recognizes the scientific value of wilderness in two ways:  first by defining wilderness in Section 2(c) as an area that may hold scientific value, and second, by stating in Section 4(b) that wilderness should be devoted to a variety of “public purposes” including scientific use.  In keeping with this broad legislative intent, the four wilderness agencies developed policies that generally support scientific activities in wilderness.  These policies also contain specific constraints on research and other scientific activities (Parsons 2000).  The Forest Service Manual (Section 2324.4), for example, states that Forest Service Policy is to “encourage research in wilderness that preserves the wilderness character of the area” and then directs managers to “review proposals to conduct research in wilderness to ensure that research areas outside wilderness could not provide similar research opportunities.”  These policies and especially the constraints have been translated into a few formal and many informal procedures for evaluating proposals for scientific activities. 

Many of these formal and informal procedures, especially within the Forest Service, focus on potential impacts and either ignore or don’t fully consider potential benefits.  Focusing on impacts stems from the traditional view that scientific activities are primarily an intrusion in wilderness, despite the historical and legislated importance attributed to scientific use of wilderness.  This traditional view should be evaluated against the view that wilderness offers a unique opportunity to learn about the structure and functioning of both ecological and social systems in relatively pristine environments, and that this information may be of great value to wilderness managers, natural resource agencies, and society at large.

Currently, only the National Park Service has formal agency-wide guidelines for evaluating proposals for research and collecting specimens (Bayless 1999), although these guidelines do not address the unique constraints and values of wilderness.  None of the other agencies have agency-wide guidelines, leaving evaluation procedures to the individual, often local, administrative offices.  While such practice allows needed local flexibility, inconsistent evaluation procedures among the four agencies, and among different administrative offices within an agency, leads to frustration and a lack of understanding between managers and scientists.  At its worst, such inconsistency, combined with a typical lack of communication between managers and scientists, may lead to the perception of arbitrary and capricious decisions in approving or denying proposals for scientific activities in wilderness.  Eichelberger and Sattler (1994), for example, discuss their frustration with the administrative process for reviewing their proposal to study certain geological features in the Katmai Wilderness in Alaska.

The lack of effective communication between managers and scientists may often be a significant obstacle to scientific activities that lead to improved management decisions, as well as to the use of wilderness to improve our understanding of natural systems (Bratton 1988).  The differences in perspective and motivation between scientists and managers are well known (e.g., Huenneke 1995, Bradshaw and Borchers 2000, Wilson and Lantz 2000), often causing a failure to consider the context, needs, and constraints of one another.  For example, natural resource scientists may not fully understand the philosophical and legal basis or policies that are used to manage wilderness, nor the impacts their activities may cause to the social values of wilderness (Underwood 1995). Commenting on these problems, Franklin (1987) suggested that “scientists can be arrogant and cryptic in their relations with managers and…some may feel that research gives them a license to do whatever they please.”  Similarly, wilderness managers may not fully understand or consider the potential benefits of a proposed activity to the local wilderness, or to the broader system of natural areas nationwide and to society at large.  These different viewpoints, combined with typical meager communication between scientists and managers, may result in frustration and lost opportunities for advancing both science and improved wilderness protection (Peterson 1996).

Despite differences in interpreting legislative intent and in evaluation procedures within and among agencies, the following three screening questions, in various forms, are common to nearly all evaluations of proposed scientific activities in wilderness:

· Is the proposed activity necessary for the management of the area as wilderness?

· Is it necessary to conduct the proposed activity in wilderness, or could it be conducted elsewhere?

· Will the proposed activity cause unacceptable impacts to wilderness conditions?

While each of these questions addresses valid concerns, they also raise additional questions and problems, explored in more detail below.

Is the Activity Necessary for Wilderness Management?

This first question is based on wording from Section 4(c) of the Wilderness Act of 1964, “Prohibition of Certain Uses,” which states:

“...except as necessary to meet minimum requirements for the administration of the area for the purpose of this Act…there shall be no temporary road, no use of motor vehicles, motorized equipment or motorboats, no landing of aircraft, no other form of mechanical transport, and no structure or installation within any such area.” (emphasis added)

In other words, if a proposed activity is “necessary” for the “minimum requirements for the administration of the area for the purpose of this Act,” then the typical prohibitions may be relaxed.  The problem is that neither “necessary” nor “minimum requirement” are defined in the Wilderness Act or in other wilderness legislation, leading to different definitions and criteria used by different people in different situations for defining which activities are appropriate in wilderness.  Anderson (1999) offers a detailed discussion of this phrase from the 1964 Wilderness Act and its implication for research activities in wilderness.

Additional confusion is caused by different interpretations of the phrase “for the purpose of this Act.”  Some consider the “purpose” of the Wilderness Act to protect and preserve wilderness for the use and enjoyment of present and future generations, sometimes considered primarily a recreation focus.  Under this interpretation, proposed activities that don’t provide information that leads to improved understanding about recreation and its management might not be allowed.  Others consider this “purpose” to be much broader, to secure “the benefits of an enduring resource of wilderness,” and these benefits are “recreational, scenic, scientific, educational, conservation, and historical use” (Sections 2(a) and 4(b), respectively, of Wilderness Act of 1964).  This broader view considers scientific activities to be an integral part of wilderness.  The legislative history of the 1964 Wilderness Act, as shown in various Congressional Committee Reports, supports this broader view, as does recent wilderness legislation such as the California Desert Protection Act of 1994, which states that one of the goals of the Act is to “retain and enhance opportunities for scientific research in undisturbed ecosystems” (Public Law 103-433, Section 2(1)E).  

Is it Necessary to Conduct the Activity in Wilderness?

The second question is largely based on the assumption that scientific activities are an intrusion and sometimes a threat to wilderness, and if the activity could be conducted outside wilderness, then it should be.  While a valid consideration, exclusive emphasis on minimizing impacts may restrict important scientific activities, may lead to a lack of information about wilderness conditions, and may contribute to adversarial relations between managers and scientists.  These poor relationships may further hinder the development of new and better information needed to protect wilderness and to plan for its future.  In other words, in addition to asking whether it is necessary to conduct a proposed activity in wilderness, managers also need to ask whether crucial information might be lost if the proposed activity were not conducted inside wilderness?  

Both Graber (1988) and Bratton (1988) argue that scientific activities that cause no more harm to wilderness than recreation activities should be allowed.  Bratton (1988) goes on to suggest that “wilderness managers should in some cases try to attract projects that could be done elsewhere so they obtain basic data on the wilderness site.  Wilderness managers should consider the potential long-term benefits of gathering scientific information, even if it does not appear to be immediately useful; we are, after all, frequently short-sighted about what will be ecologically useful in two or three decades.”  In other words, what information might be lost if the proposed activity was not conducted inside the wilderness?  Graber’s (1988) and Bratton’s (1988) arguments are based on the premise that designated wilderness provides an increasingly unique opportunity to learn about the composition, structure, and functioning of relatively natural ecosystems, and that scientific activities clearly fit under the “recreational, scenic, scientific, educational, conservation, and historical” uses described in the Wilderness Act of 1964.

Does the Activity Pose Unacceptable Impacts to Wilderness?

The last question poses perhaps the most difficult issue since nearly all human activities cause impacts to wilderness, yet acceptability of the impact varies from one activity to another, from one situation to the next, and from one person to another, often with little consistency or adequate definition.  Acceptability can also change over time.  For example, relatively pristine wilderness conditions are increasingly unique, and many scientists believe that ecological and social science activities within wilderness are of increasingly greater value beyond the boundaries of the wilderness.  Many managers, however, are unwilling to accept impacts to an individual wilderness from scientific activities that provide only broad-scale, and more loosely defined or potential societal benefits.  

In addition, agency policies may direct managers to consider wilderness values first and foremost in deciding what to types of activities are appropriate.  For example, Forest Service Wilderness Manual direction (Section 2320.6) states that “where a choice must be made between wilderness values…or any other activity, preserving the wilderness resource is the overriding value.  Economy, convenience, commercial value, and comfort are not standards of management or use of wilderness” (emphasis added).  Under this policy, it is appropriate for management staff to question all activities that may adversely affect the ecological or social values of wilderness, and to place wilderness over and above other values.  This question about unacceptable impacts should lead to explicit discussion about the methods that are appropriate and acceptable in wilderness to accomplish the goals of the proposed activity.  

EVALUATION GUIDELINES

Proposals for scientific activities run from relatively simple and small scale projects, to extraordinarily complex and large scale ones. Inventories of plants and animals in a particular area, for example, may have little or no impact, while permanent installations and the use of motorized equipment such as chainsaws and helicopters may have enormous potential impacts on wilderness values (Parsons and Graber 1991).  These guidelines were developed to provide a consistent and structured approach for thinking through and documenting how proposals for scientific activities in wilderness may be evaluated.  Ultimately, our intent is that these guidelines will assist management staff to preserve and improve wilderness conditions through their administrative decisions.

While we strived to develop guidelines that would be widely applicable, as with all management tools the use of these guidelines needs to be tested within the legal and policy context of specific areas and the circumstances that are being evaluated.  In particular, these guidelines must be used with a clear understanding of wilderness values and the ability to translate this understanding to a variety of complex proposals and situations.  These guidelines are intended to build upon and compliment the knowledge and experience of local management staff, not as a substitute for this local knowledge.  Despite the benefits a standardized evaluation process offers, no single evaluation process or set of guidelines will work in every situation, especially in cases that have become contentious and politicized.  Furthermore, these guidelines are not a policy or formal decision document, and while they may compliment a minimum tool analysis and NEPA scoping and analysis documents, these guidelines do not replace either of these latter analyses.  

These guidelines were developed under the following set of overarching criteria:

· Legal – they fulfill legislative mandates and conform to agency policies;

· Consistent – they would be used by all four agencies that manage wilderness, and further, they would be used for evaluating proposals offered by individuals both outside and within the agencies;

· Conservative – a proposed activity may be denied at each of the steps in this process, and further, much of the burden of proof rests on the proposer of the activity to demonstrate how their proposal maximizes benefits and minimizes impacts;

· Comprehensive – the full range of biophysical and social benefits and impacts are considered at the local to regional and national spatial scale;

· Explicit – the evaluation process, including subjective judgments and their underlying assumptions, and all other relevant factors involved in the decision regarding the proposal, is open or transparent for others to see and discuss, and is documented;

· Flexible – the generic process described here is adaptable to the unique circumstances, needs, and resources of each area and each proposal.

The evaluation process is composed of four necessary parts (Figure 1):  a Quick Look followed by a Legal and Policy Filter, a Quality of Proposal Filter, and a Benefits and Impacts Filter.  After the initial Quick Look, the filters may be worked on in any order, but for a complete and fair evaluation it is important that all four parts of the process be completed for all proposals.  In addition, if a significant problem is found in any one of these four parts, management staff will need to decide if they will complete (or at least review) the other parts of these guidelines before returning the proposal.  For example, if the proposal offers the potential for information deemed important for management but there is a significant problem in the Benefits and Impacts Filter with the proposed methods, agency staff could review the other filters and give explicit feedback to the proposers of the activity.  This feedback would facilitate discussion between the managers and scientists, improving the chances that the proposed activity would have less of an impact, and that the managers would approve the project. 
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FIGURE 1.  The overall framework for evaluating proposals for scientific activities.

Quick Look

The first step in this evaluation framework is the Quick Look.  The goal of the Quick Look is to quickly identify any potential “red flags” or problems with the proposal.  While there may be some overarching issues of concern for most proposals, for every area and issue there will likely be a different set of “hot-button” issues that need to be carefully thought through at the outset of the evaluation process.

The list of questions below may not cover the full range of Quick Look issues that are relevant to a specific area or proposal, but is meant to illustrate the kinds of questions management staff need to ask.  Quick Look questions may include:

· Will the proposed activity likely be controversial?

· Will the proposed activity pose legal or policy problems?

· Will the proposed activity pose scientific problems?

· Will the proposed activity pose consultation issues?

· Will the proposed activity pose communication problems?

· Will the proposed activity pose timing or location problems?

The intent in asking these questions at the outset of the evaluation process is not to go into a thorough and deep analysis of potential problems.  Rather, asking these questions at the outset is important from the perspective of both managers and scientists.  For managers it’s essential to identify as quickly as possible whether the proposal may trigger certain problems that could substantially influence how the proposal will be evaluated.  For example, if the proposal affects threatened and endangered species, consultation with the US Fish and Wildlife Service is required which may lead to more time being needed for the evaluation.  For the scientist it’s essential to identify as quickly as possible potential issues which may delay the proposal or prevent its approval.

If the answer to any of these Quick Look questions is “yes” then additional up-front effort is needed to more clearly define what the potential problem is.  At this point communication with the person who offered the proposal is vital to inform them of the potential problem(s) and likely implications for how long it may take to evaluate their proposal.  If this Quick Look turns up problems that may significantly delay the evaluation or make it more likely for the proposal to be denied, management staff may let the proposal be withdrawn or be revised.

After the Quick Look is completed, the evaluation may proceed with the three filters in any order, although from the Quick Look it may be apparent that one of the filters is the most problematic or important to start with.  

Legal and Policy Filter

This Filter evaluates conformance of the proposal with existing legislation and applicable agency policies (Figure 2).  Proposed activities that violate existing law or policy are not allowed in wilderness or other public lands.  Evaluating the legal and policy conformance of proposed activities is not always simple and may require judgments about certain issues.  These judgments do not pose a problem as long as they, and any underlying assumptions and rationale, are made explicit.
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FIGURE 2.  Legal and Policy Filter.

Although this Legal and Policy Filter and the overall process are intended to assist management staff in making a fair and defensible decision about proposed scientific activities, neither takes the place of NEPA.  If a formal decision under NEPA is required, likely determined by the Quick Look, this evaluation process may be useful in developing the Purpose and Need statement in the NEPA analysis.

This Filter is composed of two questions.  After answering the second question, a proposal may be denied or approved to move on to the next filter in this evaluation process.

· Does the proposal rely on activities that are generally prohibited?  The first step of this filter is to screen proposals through the Wilderness Act of 1964, which lists several activities that are generally prohibited, hence illegal, including the use of motor vehicles, motorized equipment, motorboats, aircraft landing, mechanical transport, and structures and installations.  However, because of the “necessary to meet the minimum requirements” statement in the Wilderness Act of 1964 that allows otherwise prohibited activities, this determination is open to interpretation and differing opinions.  If the proposed activity potentially yields information that fits within the “necessary to meet the minimum requirements” statement, then the generally prohibited activities may be considered as “not prohibited” in this Legal and Policy Filter.  In all such cases, management staff must thoroughly document the rationale and any underlying assumptions used to support this judgment. 

· What are the other legal and policy considerations?  This second step looks at other Congressional legislation, agency policy, and management plan direction for the area.  These are crucial to the evaluation because proposed activities that are generally prohibited by the 1964 Wilderness Act may be allowed by other legislation, and proposed activities that are generally allowed by the 1964 Wilderness Act may be prohibited by agency policy or plan.  However, in special situations a proposed activity that is allowed by legislation but prohibited by agency policy or local plan direction may be granted an exception.

Managers must comply with the mandates the 1964 Wilderness Act as well as the specific wilderness legislation that designated the area they are responsible for.  In some cases this legislation contains “special provisions” or exceptions that allow activities generally prohibited by the 1964 Wilderness Act.  For example, while the use of motor vehicles is generally prohibited, the Wyoming Wilderness Act (Public Law 98-550) allows “occasional motorized access for administrative purposes and related activities” for managing bighorn sheep in the Fitzpatrick Wilderness.  Other, non-wilderness legislation such as the Endangered Species Act of 1973 may impose additional exceptions to the general prohibitions.  In these cases, the proposed activity, even though it is generally prohibited, may be approved to move on to the next stage of this evaluation process.   

Many activities that occur today are not specifically prohibited by the 1964 Wilderness Act.  In such cases, agency policy or management direction for the area may restrict the activity.  Placing fixed anchors to facilitate rock climbing, for example, is not specifically prohibited by the 1964 Wilderness Act.  Forest Service policy, however, interprets these fixed anchors as an “installation” and therefore prohibits their use in Forest Service wildernesses.  In these cases policy or plan direction is sufficient to restrict or prohibit an activity in wilderness, and the proposal may be denied.  However, if there are no policy or plan restrictions, the proposed activity is approved to move on to the next stage of this evaluation process. 

In some cases this Legal and Policy Filter may lead to questions about the meaning of specific sections in Congressional legislation.  For example, the California Desert Protection Act of 1994 states that “management activities to maintain or restore fish and wildlife populations…shall include the use of motorized vehicles by the appropriate State agencies” (Public Law 103-433, Section 103(f)).  In this case, it was unclear whether Congress intended to give state agencies the right to enter wildernesses without permit from the appropriate federal agency (Watson and Brink 1996).  In such cases of ambiguous or uncertain legislative direction, federal and state personnel can refer to the appropriate legislative history and judicial decisions to help understand the intent of Congress (Meyer 1999), although this type of information is also open to interpretation.

Quality of Proposal Filter

This filter evaluates the scientific rigor of the proposed activity by asking the question:  is the proposed activity well designed and capable of reaching its intended outcome?  Evaluating scientific rigor requires understanding the nature of the things being studied, research design, sampling methods, and statistical analysis.  This breadth of understanding would be daunting for most people, and will be a challenging task for most management staff.  Typically managers have four options for evaluating scientific rigor:  (1) review the proposal themselves; (2) ask agency science staff to review the proposal; (3) ask scientists outside the agency for review; or (4) assume that the proposal is sufficiently well-designed that no review is needed. The drawbacks to the first three options are the staff time and funding needed to review proposals.  While the fourth option appears specious, some national-level agency activities such as the Forest Service’s Forest Inventory and Analysis program are developed with rigorous standards, and in these cases may not need to be reviewed for scientific quality.  In addition, the reputation of, or direct experience with certain scientists may lead to accepting the scientific rigor of their proposals with minimal additional review.  If the proposal is deemed inadequate to fulfill its intended outcome, it is denied.

In some cases a proposal may already be funded, and the proposal is being submitted to the agency as an afterthought for approval to conduct the study on public land.  For example, academic or agency scientists frequently submit proposals to be funded by the National Science Foundation or special Congressionally funded initiatives (e.g., the Joint Fire Science Program).  In these cases, if the proposal has passed the rigorous screening of these programs, the scientific quality of the proposal may not need to be questioned.  

In addition to scientific rigor, this Quality of Proposal Filter evaluates the adequacy of the description and discussion of potential benefits and impacts of the proposal to wilderness, as well as its plan for communicating with local management staff.   Specifically, this Filter asks:

· Does the proposal explicitly state the potential benefits of the proposed activity?

· Does the proposal explicitly state the potential impacts of the proposed activity and show how these will be minimized?

· Does the proposal explicitly state how the proposer(s) will communicate with local management staff and report the results?

If the proposal does not address these issues, or addresses them inadequately, the proposal may be denied or returned for revision.  By explicitly discussing the potential benefits of the proposed activity, the proposal helps managers understand the broader context of the proposed activities.  By explicitly discussing potential impacts, the proposal demonstrates that the scientists are aware of the range of wilderness values that might be affected by their activities.  One of the purposes of this Quality of Proposal Filter is to promote up-front discussion between management staff and scientists.  Requiring explicit discussion of benefits and impacts in the proposal should encourage scientists to discuss their ideas with management staff before the proposal is submitted.  Such discussion, while time consuming initially, should directly lead to a proposal that provides more useful information to managers, maximizes benefits, minimizes impacts, and ultimately to a more productive and mutually beneficial relationship between managers and scientists.

Benefits and Impacts Filter

This Filter evaluates the benefits and impacts of the proposed activity, and provides an important basis for making an informed decision on whether the proposed activity will be approved or denied (Figure 3).  Before discussing the details of this filter, a brief discussion of benefits and impacts is needed to clarify these concepts and their use in this evaluation framework.
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FIGURE 3.  Benefits and Impacts Filter.
Benefits

Applying the common dictionary definition, in this evaluation framework “benefits” are defined as outcomes that help individuals or institutions.  For convenience, we divide potential beneficiaries into three broad categories:  (1) the biophysical environment representing the flora, fauna, and abiotic conditions; (2) the social environment representing a broad range of individuals and institutions within our human society; and (3) the managerial environment representing specific benefits that accrue directly to agency managers, programs, and policies.  We offer below (Table 1) a list of the major entities that are likely to derive some benefit from a proposed scientific activity.  However, this list is not all inclusive, and management staff will need to modify it to reflect the particular circumstances of each area and each proposal.  For example, management staff may expand “Biophysical Environment – Local wilderness” to include separate lines for plants, wildlife, natural disturbances, or other aspects of the biophysical environment such as cultural and heritage resources.  Similarly, “Social Environment – Local visitor experiences” may be expanded to include particular aspects of visitor experiences that may benefit from the scientific activity such as solitude or the experience of self-discovery.

TABLE 1.  Potential beneficiaries of scientific activities conducted in wilderness.  
Biophysical Environment

· Local wilderness ecosystems

· Protected areas in the region and nation

· Unprotected areas in the region and nation

Social Environment

· Local wilderness visitors

· Local non-visitors

· Regional and national visitors

· Regional and national non-visitors

· Local, regional, and national scientists

· Local, regional, and national educators

Managerial Environment

· Local management practice

· Local management planning direction

· Regional and national planning direction

· National agency policies

Scientific activities are typically designed to maximize the benefit to a particular beneficiary, so the results may, or may not be applicable to beneficiaries other than the one the study was designed for.  For example, site-specific activities may provide knowledge about the flora or threatened and endangered species in one wilderness, but this information will likely be of less importance to other wildernesses.  Other activities, such as the Forest Service’s Forest Health Monitoring program, are designed to collect a small amount of information from many wildernesses that, when summarized, provides critical information for national-level assessments.  In this case, the small amount of information collected in an individual wildernesses may be of less use to that particular area.  Both of these activities are important but differ in the primary beneficiary of the proposed activity.  

Impacts

Wilderness is managed for both ecological and social values, and proposed scientific activities may impact either or both.  The proposal should explain what the potential impact is and how it will be prevented or minimized.  Ecological impacts may include trampling of soil or plants, collecting specimens, disturbing soil, trapping and marking animals, the use of exclosures or inclosures, or the installation of permanent monitoring structures such as stream gauging stations.  Social impacts may include an increased number of encounters with scientists and their field crews, the sound and sight of motorized equipment, or visual impacts from tags or temporary markers and other equipment (e.g., stakes or flagging that mark a location, or weather stations) that affect a primitive wilderness experience.  Social impacts also include philosophical concerns about a proposed activity that may, for example, set a precedent for violating the untrammeled character of a wilderness.  For example, to some people using helicopters to access remote locations for lake or vegetation monitoring, or for placing radio collars on threatened and endangered species such as wolverines, is a clear violation of the spirit and letter of the Wilderness Act.

Questions asked about all impacts include:  (1) How big an area will be affected?  (2) How intense will the impact(s) be?  (3) How long will the impact(s) last?  (4) How can the impact(s) be minimized, both during the activity and after it is completed?  In many, if not most cases, there will be no specific data or other types of quantified information on impacts.  Relying on subjective judgment is appropriate in such cases as long as these judgments and underlying assumptions are made explicit so their strengths and weaknesses can be openly discussed.

Each proposed activity may have many different types of impacts, and all impacts need to be listed so they can be evaluated.  A comprehensive evaluation needs to consider three broad categories of impact to:

· Biophysical conditions – including impacts to the naturalness of wilderness, including impacts to plants, animals, soil, and ecological and evolutionary processes, as well as to cultural and heritage resources;

· Personal values and meanings – including impacts that affect an individual’s experience of wilderness such as solitude or the opportunity for primitive recreation experiences;

· Societal values and meanings – including impacts that affect the social purposes for which wilderness was created, such as impacts to wildness or the untrammeled and undeveloped/unmodified qualities of wilderness, and the precedent an activity sets for wilderness nationwide.

Listing all the potential biophysical, personal, and societal impacts in this way should make apparent the specific impacts that are of greatest concern, allowing explicit discussion about whether these impacts are acceptable or not, and if acceptable, how to minimize their effects.

Benefit and Impact Checklists

The first step in this filter is to develop a detailed understanding of the potential benefits and impacts of the proposed scientific activities.  This evaluation framework uses two checklists to ensure a systematic and comprehensive understanding of these benefits and impacts.  In addition, these checklists provide the opportunity for explicit and detailed discussion between those proposing the scientific activity and management staff.  These checklists also provide a defensible record of how staff evaluated benefits and impacts, and their documented judgments used in this evaluation.

The Benefits Checklist below (Table 2) allows management staff to evaluate the degree of benefit that is likely to accrue to different groups of individuals and institutions.  To ensure comprehensive assignment of benefits, the three broad categories of beneficiaries explained above are used to structure this checklist.  Assigning broad degrees of likely benefit (“none” to “lots”) clearly involves the opinions and judgments of management staff.  These judgments are appropriate in this evaluation process as long as they and any underlying assumptions are made explicit.  It is in the interest of those developing the proposal to state as clearly as possible who and what would benefit from the proposed scientific activity and how they would derive this benefit.  Because the “management environment” is a potential beneficiary, it is also in the interest of those developing the proposal to explicitly discuss with management staff how the proposal could offer this benefit before the proposal is submitted for evaluation.

TABLE 2.  Checklist of potential benefits to a broad range of beneficiaries.
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The Impacts Checklist below (Table 3) allows management staff to evaluate the intensity of likely impacts caused by the proposed activities.  To ensure comprehensive evaluation of impacts, the three broad categories of wilderness attributes that are likely to be affected by proposed scientific activities, as explained above, are used to structure this checklist.  It is crucial that local management staff assign the specific items to evaluate in each of these three broad categories based on their experience and knowledge of the area.  Just as in the Benefits Checklist, assigning the degree of likely impact (“none” to “lots”) clearly involves the opinions and judgments of management staff.  These judgments are appropriate in this evaluation process as long as they and any underlying assumptions are made explicit.  It is in the interest of those developing the proposal to have explicit discussion with management staff on ways to minimize impacts, thereby increasing the likelihood of the proposal being approved.  

TABLE 3.  Checklist of potential impacts.  The attributes listed under each of the three general categories are for illustration purposes only, and need to be determined by the local management staff with experience and knowledge of their area.  This list of attributes potentially affected may be as detailed as deemed necessary by the management staff conducting the evaluation.
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Evaluating Benefits and Impacts of Funded Proposals

In some cases, agencies will receive proposals that have already been funded or approved, and permission is now being sought to implement the work on public land.  Ideally, the people preparing the proposal would seek this permission before their proposal was submitted for funding.  The reality, however, is that agencies will be asked to grant permission for proposals that have already been funded or approved by another program area within an agency or department.  Management staff have the responsibility to give these proposals the same consideration given any other proposal.  This is especially true for evaluating benefits and impacts because these proposals may not have considered impacts to the range of ecological and social values in wilderness.  Anderson (1999) discusses an example of this situation in which a proposal that had already been funded was submitted for approval to be implemented in Death Valley Wilderness.  A detailed evaluation of the proposed methods and their impacts to wilderness values revealed potential alternative methods which were more appropriate in wilderness.  These alternative methods were eventually used by the researcher, significantly reducing the impacts to wilderness while still allowing the research to proceed.

Weighing Benefits and Impacts

While the checklists provide an opportunity for management staff to evaluate, understand, and track potential benefits and impacts, by themselves these checklists do not get at the core issue of deciding whether to approve or deny a proposed activity.  In an ideal world the decision maker would have site-specific, quantitative information on the likely consequences of different actions.  The reality is that this type of information is lacking in nearly all cases.  Therefore, this decision is as much art as science, ultimately based on weighing the perceived benefits and impacts, and making a judgment about which is greater or more important.  Reasonable people may hold different views on the relative merits of these benefits and impacts, reinforcing the need for making these judgments explicit.  Some managers, seeing ever increasing threats to wilderness, may be even more critical of proposed scientific activities.  In contrast, Graber (1988), a research scientist with extensive experience working in national park wilderness, suggests that 

“the appropriate standard that managers must apply is whether the benefits that will accrue to wilderness conservation, society-in-general, or human knowledge…by scientific research outweigh the costs imposed on wilderness by those research activities.  That means that terribly important research may sometimes be permitted although it significantly compromises wilderness resources.  Conversely, even the most fatuous research should be permitted if it imposes no more burden than ordinary recreational activities.”

As part of this Benefits and Impacts Filter, two questions are asked to facilitate making this decision:  Are the benefits real?  Are the impacts acceptable?  Clearly, both “real” and “acceptable” are subjective terms and different people could reasonably answer these questions differently.  However, these words are purposefully used here to emphasize that judgments are required to make the decision whether to approve or deny a proposed scientific activity.  The agency decision maker has the authority and responsibility to make these judgments in weighing benefits and impacts.  It’s crucial that these judgments be made explicit so others may understand why a particular decision was made, as well as actively participate in discussion about the likely outcomes from judgments.  

Weighing benefits and impacts may be further complicated by scientific activities that may be done in a variety of ways, each with a different set of consequent benefits and impacts.  Fire chronologies, for example, may be needed to understand if current fire activity is beyond the natural fire regime for the area.  Fire chronologies may be derived using chain saws or hand saws, and both methods have distinct benefits and impacts.  Chain saws clearly violate the motorized equipment prohibition of the 1964 Wilderness Act, are noisy, and may easily violate visitors’ sense of what is appropriate in wilderness.  On the other hand, chain saws allow more precise cuts which damage the tree less, and a greater number of high quality samples can be taken allowing more accurate and precise understanding of historic fire regimes.  Hand saws are clearly more appropriate in wilderness, but typically hand saws result in more tree damage and fewer, lower quality samples resulting in less understanding of historic fire regimes.  Oelfke et al. (2000) discuss these exact tradeoffs regarding wolf research in the Isle Royal Wilderness, asking whether the ends (in this case the restoration of wolf populations) justify the means (in this case the handling and radio collaring of wolves).  In cases like this, the decision maker must weigh their need for information versus the impacts caused by gathering this information.

Negotiation will likely be an important part of this evaluation process, especially in weighing the benefits and impacts.  Either party, management staff or the people proposing the scientific activities, may want to negotiate with the other.  Management staff may have incentive for negotiating to reduce specific impacts and increase specific benefits to management.  In such a case, staff may offer suggestions for altering the timing or location of the proposed activities, or suggestions for the type of activities that are acceptable or not.  The people proposing the scientific activities may have incentive for negotiating to improve the chances of their proposal being approved.  Negotiation offers the opportunity for both managers and scientists to improve their respective outcomes, allowing science to become, in the words of Parsons and Graber (1991), “one of our principle tools in assuring the future preservation of wilderness.”
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